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The purpose of this Technical Memo is to document final assessment of SWMU 15 biopile
soils at NAS Oceana, Virginia Beach, Virginia. This memo is being prepared in place of a full
Ecological Risk Assessment for the biopile soils as agreed to by the Partnering Team for
NAS Oceana. A full discussion of the SWMU 15 Biological Treatment Project is contained in
the Final SWMU 15 Biological Soil Remediation Project Close Out Report and Technical
Memorandum for the SWMU 15 Confirmatory Soil Sampling (CH2MHILL, dated March 2000).

Samples of the biopile soil were collected in October 1988 and analyzed for Volatile Organic
Compounds (VOCs) Total Petroleum Hydrocarbons (TPH), and Polynuclear-Aromatic
Hydrocarbons (PAHSs). Those results showed that VOCs and TPH had dropped
significantly from pre-treatment levels. Although this confirmatory sampling determined
that the cleanup goal of 10 ppm for total BTEX had been achieved for all the biopile soils,
soil at the bottom of the biopiles remained at levels exceeding the 50 ppm TPH cleanup goal.
The detected levels of PAHs in the bottom of the biopiles were also elevated. Soil in the
upper portion of the biopiles with TPH concentrations below the cleanup goals were
determined to meet the state clean fill requirements. Subsequently, the upper 6 feet of soil
was stripped from the biopiles and set aside for future use as clean fill in the NAS Oceana
“tarmac restoration” project. The remaining soils, with TPH levels exceeding the state’s
requirements for clean fill, were spread on poly at the site and disked to aerate the soils.
This additional treatment enhanced the biological degradation of the remaining VOC and
TPH constituents to achieve the cleanup goal levels.

Samples from the retreated biopile soil were collected in August 1999 and analyzed for
metals and TPH. These sample results demonstrated that TPH had decreased markedly in
the treated soil from October 1998 levels. Although the majority of soils were found tc meet
the established cleanup goal of 50 ppm for TPH, a portion of the retreated soils did not.
Therefore, an additional confirmatory sampling event was conducted in October 1999 to
verify that the continuing biological activity had successfully treated these soils to below the
50 ppm for TPH. The August 1999 metals data were collected for use in the planned human
health and ecological risk assessments for the SWMU 15 site. In October 1999, the NAS
Oceana Partnering Team's Ecological Subgroup reviewed the proposed technical approach
to conducting ecological risk assessments at NAS Oceana SWMUs. The subgroup
recommended that an ecological risk assessment be conducted on the SWMU 15 biopiles
soils prior to its use in the station’s tarmac restoration project.
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Inadvertently, the station used a portion of the staged biopile soils in the facility’s tarmac
restoration project prior to the completion of the planned ecological risk assessment on the
soils. At the November 10% Ecological Subgroup meeting, the team evaluated the results
from the August 1999 (metals data) and the October 1998 (VOC and PAH data) sampling
events of the SWMU 15 biopile soils, Tables 1 and 2. From this evaluation the subgroup
determined that the concentrations of the inorganic compounds were not an issue in the
biopile soils as the detected concentrations were consistent with documented inorganic
background concentrations in regional soils. The subgroup also reviewed the VOC and
PAH data which was collected for use in the human health risk assessment for the biopile
soil, and found the PAH compounds to be of potential concern. However, because the
sampling that generated this data was conducted prior to the deconstuction of the biopiles
and the additional biological treatment of selected soils, the subgroup determined that the
PAH concentrations in the biopile soil were unknown and that additional sampling was
required to demonstrate that PAH concentrations had decreased along with TPH
concentrations.

The team agreed that the Navy would collect ten additional surface soil samples from the
top three inches of the biopile soils remaining at SWMU 15 and from the biopile soil already
spread in the tarmac restoration area, and collect five background surface soil samples
adjacent to the tarmac restoration area; the samples would be analyzed for PAHs using
Method 8310, to determine whether or not PAHs were still a concern. The team further
agreed that, rather than continuing with a full Ecological Risk Assessment of the biopile soil,
the results from the additional PAH sampling event would be evaluated and the need for or
lack of need for further action would be documented in a technical memorandum. The
attached meeting minutes of the November 10 Ecological Subgroup meeting were
distributed to the NAS Oceana Partnering Team members as Attachment E to the December
1999 Tier [ meeting minutes.

Table 3 contains the PAH results of biopile soil and background samples from the December
1999 sampling event. These results were presented to the NAS Oceana Partnering Team at
the February 2000 Tier I parinering meeting. Analytical results from the ten biopile samples
showed that levels of the PAHs analyzed for dropped significantly between the October
1998 and the December 1999 sampling events, demonstrating that the PAHs decreased in
conjunction with the TPH. A comparison of the PAH data from the two sampling events is
provided as Table 4. This table also compares the sampling data to ecological screening
values.

Concentrations of the PAHs benzo(a)pyrene, benzo(k)fluoranthene, fluoranthene, and
pyrene were elevated in a small portion of the samples, but when compared to equally high
levels of the same PAHs in background soil samples, these are not seen as a concern. The
maximum total PAH concentration for detected compounds for any single sample is 5,386
ug/kg (OW15-5513-00). Summing the maximum detected concentration or the highest
detection limit for non-detected compounds of each PAH compound as a worst case
exposure scenario (all maximum contaminants being co-located in a single sample) yields a
concentration of 7,131 ug/kg for total PAHs. An action level for total PAHs equal to or
greater than 40,000 ug/kg was agreed to by the NAS Oceana Parinering Team. Thus the
total maximum PAH concentration for any single sample, and also when calculated as a
worst case exposure scenario, is well below the team’s agreed upon action level. The drop in
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PAHs and TPH was due to the retreatment of the soil. Since the soil is being spread thinly
within the tarmac restoration area, further enhancement of the biodegradation process is
anticipated. In summary, the team reached consensus that based on the December sampling
results, PAHs are not considered to be of ecological concern in the biopile soils and no
further action is warranted.



TABLE 1: SWMU 15 Sampling Sl Statistics and CCPC Selection

Aluminum
Antimony NO
Arsenic 045 - NO
Barium 003 - NO 5000 554
Beryllium 002 - NO 040 0.3225 7 1
Cadmium 005 - NO
Calcium 5 - YES 320000 24000
Chromium Q1 - YES 135 1585 1500 83
Cabalt 0.08 - NO 70 10
Copper 01 - NO 300 25
Cyanide 024 - NO
{iron 38 - YES 100000 25000
lCead 0.27 - ) 89 8.8 700 20
IMagnestim 47 - YES 100000 5200
[Manganese 0.03 - NO 7000 560
Mercury 002 - X . NO 012 (ND 0.115 (ND)
Nickel 022 - 029 0/ 13 - 291 2 13 / 13 NO 700 20
Potagsium 2 - 27 i3 7 13 684 §11.23 NB - YES 70000 23000
Selenium 045 - 06 0/ 13 - 0.54 1.8 ¢/ 13 YES
Silver 042 - 018 0 713 - 0.14 0.00001 13 /13 NO
Sodium 27 - 86.2 10 7 13 78.3 46.66 NB - YES 100000 12000
IThaflium DE3 - 085 4 718 0.93 079 0.001 13 7 13
Vanadium 013 - 018 13 /7 13 28.1 2369 58 9/ 13 NO 20 13 13
Zing 018 - 0.4 13 7 13 3.3 2586 10 13 / 13 YES 200 0 13
eiiivoiatile Droanics (Hgikes" Coilaster Eriog: i e e e
Acenaphthene 160 - 8000 26 / 34 2.50
|{Acanaphthylena 380 - 40000 Q/ - NB
Anthracens 79 - 4000 30/ ! 3 1.68
Benzo(a)anthracene 7.9 - 400 33 / /] 84 1.07
||Benzo(a)pyrens 79 - 4000 g/ / 34 NB
Benzofb)fidorantheng 310 - 18000 9 / - NB
Benzo(g,h perylane 160 ~ 8000 33 /34 21,000 1970.29 100 34 1 ¥4 210 YES 2050 71 3 10.24
Benzo{k}iuoranthene 620 - 32000 0/ &4 - 5428.24 100 34 7/ 84 320 YES 2050 9 /7 A NB
Chrysane 79 - 400 33 / 34 4,300 365.18 100 10 / 34 43 YES 2050 37 3 210
Dibenz(a,hjanthracene 160 - 8000 0/ ¥ = 1384.4 100 34/ 34 80 YES NG - NE
Fluoranihens 790 - 40000 07 34 - 6934.71 100 4/ % 400 YES 2050 9/ 3 NB
Fluorgng 310 - 16000 30 / 34 140,000 1056412 100 31 34 1400 YES 30000 4 | 3 487
Hexachlorgbutadiene 6 - 30 0/ 34 - 822 100 0/ 34 0.34 NO NB - NB
ndenn(1.2 3-cdjpyreng 1580 - 16000 713 410 1853.568 100 A /M 44 YES 2050 31 24 020
iNaphthaleng 16 [ 34 560 1272,08 100 7l 5.6 YES 2050 2 |/ 34 0.27
Phenanthrgna 3 4,900 841.06 34
Pyrene . 33 / 34 400
ottt Dirganics [uglkal -
1,1,1,2-Tetrachloroathang 6 - 30 g/
1,1,1-Trichloroethane 8 - 30 0/
1,1,2.2-Tetrachlorpethane 8 - 30 0/
1,1, 2-Trichiproathana 8 -3 [\
1,1-Dichloroethans 6 - 30 0/
1.1 -Dlchiorosthene 6 - 30 o/
1,1-Dichloropropens 8 - 30 0/
1,2, 3 Trigklorcbenzene B - 30 0/
1,2,3 Trichloropronane 5 - 30 9/
1,2,4-Trichlorobenzene 6 - 36 0/
1,2,4-Trimethylbenzene 6 - 30 2% /
1,2-Dibromo-3-chioropropane 5 - 80 0/
1,2-Dibromogthane 6 - 30 0/ - -
'1,2-Dichlorcbenzene 6 - 30 [ - g.22 100 0/ 32 0.3 NO 1500 0/ 32 0.02
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TABLE 1: SWMU 15 Sampling $i , Statistics and COPC Selectior

I
M

1,2-Dichioraathang 5 - 0 6/

1,2-Dichlorogthene (totaf) 1 - 12 0

1,2-Dighloropropane 8 - 30 0/

1,3,5-Ttimethylbenzene § - 30 28 /

1,3-Dichiorobenzene 6 - 30 0/

1,3-Dichlorpropane 6 - 30 0/

1,4-Dichlorobenzena § - 40 ¢/

2,2-Dichloropropans 5 - 20 0/

2-Butanone 1 - 12 0/

2-Hexanone - 12 0/ - -

4-Mathyl-2-pentanons 11 - 12 0 /2 -~ 11.50 100,000 0/ 2 0.00012 NO

Acetons i1 - 12 0/ 2 - 11.50 NB - NB YES

Banzeng 6 - a0 3/ 34 103 12.56 100 1./ 94 1.03 YES

Bromebenzane 6 - 30 0/ 3 - 822 B - NB YES

Bromochioromathane 6 - 30 0/ 3 - 8.22 3,000,000 0 / 32 ]| 000001 NO

Bromodichloromethane 6 - 30 0 /34 - 841 450,000 0 / 34 |b6.667E-06 NO

Bromoform 6 - 30 [ - 841 MB - ~ NB YES

Bromomethang § - a0 0/ 34 - g4 NB - NB YES

Carbon diswfide 1 12 072 -~ 11.50 NB - NB YES -

Carbon tetrachioride 6 - 30 Q7 34 - 3.4 300 07 0.1 NO 1000000 0/ 34 .00603 NO
Chiorobenzene 6 - 30 Q7 3% 841 100 0/ 34 0.3 NO 40000 0/ 34 0.001 NO
Chlorosthane 8 - 30 0/ 3 - 8.41 NB - NB YES NB - NB YES
Chlgroform 6 - 30 1/ 3 1 748 300 O/ 34 | 000333 NO 5000 0/ 34 0.0002 NO
Chioromathang g - 30 0/ 3 - 841 NB - NB YES NB - NB YES
lcis-1,2-Dichloroethene 6 - 30 0/ 3® - 8.22 300 0/ 3 0.1 NC NB - NB YES
5ig-1,3-Dichloropropene 6 - 30 Q0 / 34 - 841 330 Q{34 04 NO NB - NB YES
Cumene § - 30 8 /3 890 65.81 N8 - NB YES NB - NB YES
Dibromochioromethane 6 - 30 0/ 34 - .41 NB - NB YES NB - NB YES
Dibromomethane | ) 0/ 3 - 8.2 NB - NB YES NB - NB YES
Dichlorodifluoromethane 6 - 30 [ - 8.22 NB - NB YES NB - NB YES
Ethylbenzene 6 - 30 18 / 34 791 88.03 100 4 1 34 7.91 YES 25025 07 3 0.03 NO
Gasoline 110 - 120 13 7 13 2100 1,231 NB - NB YES NB - NB YES
Methylene chlorids 6 - 30 16 / 34 109 21.78 300 0/ 3 0.363 NO 5005 0/ 34 0.02 NO
n-Butylhenzene 6 - 30 4 /13 160 15.50 NB - NB YES NB - NB YES
n-Propylbenzene g8 - 3 16 /1 32 330 33.91 NB - NB YES NB - NB YES
o-Chiorotoivene 6 - 30 0/ 3 - 8.22 NB - NB YES NB - NB YES
jo-Xylane 6 - 30 16 / 32 1,200 8592 NB ~ NB YES 12525 0/ 3 0.10 NO
-Chicrotoluena 6 - 30 0/ 3 - 8.22 NB - NB YES NB - NB YES
p-isopropylicluene 6 - 30 15 1 82 157 24.69 NB - NB YES NB - NB YES
sec-Bulylbenzens 6 - 30 8 / 3 g7 14.50 NB - NB YES NB - NB YES
Styreng 6 - 30 1./ 34 15 §.68 100 9 /34 216 " ND 50050 0/ 34 0.0003 NO
tert-Butylbenzane 6 -3 0/ 3 - 8.22 NB - NB YES NB - NB YES
Tetrachiorgethena 6 - 30 0/ % - 841 300 0/ 34 01t © NO 2005 0/ 3 0.0t NO
Toluens 8 - 30 2./ 34 1,754 67.21 100 2 {34 1754 YES 65025 0! 3 0.03 NO
trans-1,2-Dichioroethene 5 - 30 0/ 3 - 8.20 300 0/ 3 0.1 NQ NB - NB YES
trans-1,3-Dichloropropene 6 - 30 0/ 34 - 841 300 0/ 34 0.1° NO NB 0/ 34 NB YES
Trichlorosthene 8 - 30 5 1 34 7 8.08 300 07 34 0.023 NO 30000 0/ 34 0.0002 NO
 Trichlosofiuoromethane 5 - 30 07 3 - 8.22 NB . NB YES NB - NB YES
Vinyt chloride 6 - 30 0/ 32 - 341 300 0/ 34 Q4 NQ 300 0/ 34 0.10 NO
Xylene, total 8 - 30 21 /34 11,035 600 100 8 / 3 110.35 YES 12525 0/ 34 0.88 NO

VB - No Benchmark

ND - Not Datectad

1 -IT Corporation, 1997. Final Closeott Repon. Closure of thg Former Hazardous Waste Storage Compound, NAS (ceana, Virginia Beach, YA, Background data.
@SFWS. 1990. Evalualing S0i Contamination, Biological Report 02}

Page 2 of 2



TABLE 2: Maximum and Mean Concenration NOAELILOI/ {or Tetrestrial Recepior Species, SWMU 15 Biopile Soils :

e T o Sl ey

"
e e
TR

Aluminum 510,737 0.350 1227258 | 107.647 | 122726 | 10.765 | 495.330 85,572 49.633
Antimeny - 0.201 0.004 0.484 0434 8.048 0043 0.196 0235 0.020
Arsenic 0.00001 1.304 0.905 3.133 0.791 0.313 0.079 1.267 0.007 0.127
Barium 0.008 1.802 0024 4330 1.454 0433 Q145 1.751 0.085 0175
Beyylium - 0.039 000 0.093 0.076 $.009 0.008 0.038 0013 0.004
(Gadmium 0.0004 0.156 0.004 0.375 0.179 0.038 0.018 0.005 2.601 0.000
Chromium: 0.042 54,625 0051 131.260 6.838 13126 0.684 53.085 4172 5.308
Cobalt 0.601 0.200 0.9004 0.481 0413 9.048 0.041 0.195 0.005 0.019
Copper 0,094 1.484 0022 3.565 0.394 0.357 0.639 1.442 o.107 0.144
Iron 0011 11.705 0007 28.127 2065 2.813 0207 11.375 6.131 1.138
Lead 0.065 15.289 0042 36.763 1.532 3676 0.153 14.668 0645 1487
Manganese 000005 0.027 0.002 0,064 0.005 0.020 0002 0.026 0.605 0.008
Mercury 0.003 0.080 0.013 0193 0203 0.039 0.041 0.249 0.015 0,025
Nickel 0.601 0.0004 0.0009 0.001 0.003 0.0004 2.001 0.0002 0.001 0.00062
Selenium .019 0154 0802 0.370 0.9%6 0.224 0.604 0.150 0.037 0.091
Silvar - 0.005 0.0002 0.011 0010 0.001 a.001 0.004 0.006 0.0004
[Thallium - 8.452 0.004 15.504 13.157 1.550 1.318 6.270 0.603 0.627
Vanadium 0.001 6.870 0.008 16.507 1.299 1.651 0.136 £.676 0.677 0.568
ZinG 0010 0.043 2.005 0.102 2.017 0.010 0.002 0.062 0027 0.006
ielatic Broanie ey Coldeia DotehaE ot e e L T G T e e e
Acenaphihene 0.282 0.008 0028 0.103 06.003 0,010 00003 0.3% 0904 0.94% 2031 0.474 0815 0.384 0.013 0.192
Acenaphthylene 1.129 0048 0.113 €413 0.913 0.041 2001 1.580 0.021 379 0.158 1.898 0079 1535 0.100 0.768
|Anthracane 0.09 0008 0.010 1 0.035 0.002 0.004 0.0002 0134 0.001 0.323 0026 0161 | oof3 0.130 0.014 0.065
Benzo(a)anihracena 0.062 0.001 0.006 0.0001 0023 £.0004 0.002 000004 0.087 0.0001 0.209 0.006 0.104 0.003 0.084 0.503 0.042
Benzola) pyrene 0113 0.008 0014 2.001 04.041 0062 0.004 0.0002 0.158 0.0002 0.380 0.025 0.1%0 0012 0.154 4613 0.077
Benzo(b)ffuoranthene 0.280 0018 0.023 0.002 0.102 2.004 0.010 0,0004 0.391 0.001 0.939 0.063 0.470 0.032 0.380 0.032 0.180
Benzofg, h.ilperylens 0.593 0.013 0.059 0.001 0217 0.002 0.022 0.0002 0.828 0.0003 1.993 0.637 0.296 0918 0.806 0.019 0.403
Benzo(k)fiuoranthene 0.904 0.041 6.080 0,004 0.331 0022 0.033 .002 1.264 0107 3037 0430 1518 0.065 1.228 0.172 0.814
Chiysena 0.121 0.003 0.012 09003 0.044 2.601 0.004 2.0001 0170 00602 0.408 0.016 0.204 0.008 0.165 6.008 0083
Dibenz(a, hianthracene 0.226 0014 0.623 0.001 0.083 0.004 0.008 0.0004 0.316 0.0063 0.759 0.068 0.360 0.034 8.307 0034 0.154
Fluoraniheng 1.129 0.061 0113 0.006 0413 0.018 0.041 0.002 1580 0.008 379 0.266 1.898 0.133 1.535 0139 0.768
Flioreng 3,953 0974 0.395 0.007 1.447 0.020 0.145 0.002 5.529 0.030 13.285 0.244 6.643 0.122 5373 0.153 2,686
Hexachlorghutagigne 0.001 0.0061 0.0001 £.0000 0.0003 0.0007 ;000003 | 0.06001 0.001 0.60001 0.603 0.001 0.001 0.6004 0.001 0.0004 0.001
Indena(1,2,3-cd)pyrens 0.012 017 8.001 0.002 0.004 0.005 0.0004 0.061 0.016 0.0003 0.039 0078 0.019 2.039 0018 0.039 0.008
Phenanthrens 0.138 0.005 0.014 .00t 0.051 2.001 0.605 £.0001 0.194 ¢.001 0.465 0.9 0232 2010 0.188 a9it 0.094
Pyrene 0.071 0.0003 0,001 0.00003 0.004 2.0001 0.0004 0.00001 001§ 0.00003 0.038 0.001 0.019 0.061 0.015 0.001 0.008
NA- NOAELALOAEL vaiues not available
Shaded Cells Indicate a HQ > 1.0
Italicized Gells indicate HQs Calculated Uslng Mean Concsnirations
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TABLE 3: SWMU 15 Biopile Solis, ... afiber 1999 PAH Sampling Results

e i
el

PR

s i A i

(2 ) ] g 3t )=

1-Methylngpthaleng ) U 191U u U
2-Methyinapthalens 90|UR J 19 Y} U

Nophthalene 9QIUR 95[UR 19{UR UR 191UR 18|U 19U 391U 19/U 190
Acencphthylene 180]UR 190|UR 37]UR UR 38|UR 36jU 37|U 771U 7 370
Acenaphthene 120(L 251UR 191UR UR 19[UR 18IU iRy 39U 19U 190
Fluorene 24L 2211 3.71UR J 3.8iUR 9.4|K 671K 5.8[K 3.7]U 4]
Fhenonthters 1701 130jL 231 J 3L 721K 26|k 74K LLIES 470
[Anthracens 51|L 371L 6|1 ) 5.2|L 14{K 491K AU 941K 120
fluorantheng 41011, 28011 &9l J b1l 180[K 73K 1801K 100K 810
Pyrano 46011 J50(L 84iL ) 0L 1601K 801K 2001K 261K 890
Benzo(apanthracene 380|L 2701 S9|L J 52|L 101K 481K HO[K 57|K 450
Chrysene A40)L 4301L BoiL J 481 130)K 53|k 150[K 51K 490
Benzo)fiucrantheng 4101L 390[L 931 J o)L 1201K 47K 1701K 471K 590
Benzo()fluorantheng 140]L 10[UR A0)L J 251 461K 23{K 78|K 25K 240
Benzofaipyrens 44011 830IL 78{L 4 O61L 1301K 451K 250(K 801K 720
Inclena(l.2,3-cd)pyrensg) 29011 21011 57]L J 35)L 861K 3BIK 1301K 351K 4190
Dibenzolauanthracen: 14)L 19|UR 3.7|Ur J 3.8|UR 160{K 371U 77|V 3.7\U 160
Benzo(g.h.iyperylene 430[L 360(L, 100|L J 371L 180iK 67[K 2401K 571K &10
TOTAL PAHs

(Ber p 3799.0 3n3a.d 708.B 58886.0 479.0 14454 525.3 1832.2 691.8

e e e

OrHighey
=

1-Methyingpihalens U 231U 130
2-Methyingpthaleng U 35 130
Naphthcalene u 23U 130
Acenaphthviens y 461U 260
Acenaphinene u 231U 130
Florane 9] 4.6|U 26
Phengnthrene 210
Anthracene u 3.9, 10
Flioranthens 500|L €001, 5.5 7 30 590
Pyrene 5104L 18011 7.1 21 22 510
Benzo(ayanthracene 200]L 7ol 3.1 17] 14| 260
Chrysene 3701L o7l 58 14 29 )
Benzo{)fluorantheng 1901L 58| 4.1]J 10 31 190
!Benzo(klﬂuoranrhene 130jL 4411 11 21U 2lu 130
{Benzo(a)pyrene 220/L 95]L 4.7 9.5 43 720
indenal],2,3-cdpyrens, 120|L 40|L 3.2 19] 23 120
Dibenzoaanttvacen 261UR A8IUR 4,214 4814 6.2 26
Benzo(a.h.Dperylene 200iL 5711 64 29 29 200
TOTAL PAHs

\(per sample) 2830.0 833.0 191.5] 302.7 399.7 205.3]

U=Non-Detecied

UR = Refected due to very low surogate recoveries.

|3 = Estimated Concentration

L = Concentration may be bigsed low

K = Concentration may be biased high
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TABLE 4: SWMU 15 PAH Summary élm..,dcs, December 1999 vs, October 1998

1-Metiyinapthalgne 18 - 3% 0/ 5 [ - ! .
2-Methvinapthaiena 18 - 39 0 1 5 . NB e NB YES NB - ] - NB YES 26 23
Acenaphthene 18 - 90 1/ 6 120 10,000 28.4166667|  951.62 100 1 /6 1.20 YES 20000 0/ 8 0. NO 26 23
Acenaphthylena 3} - 77 D /5 77 40000 22.3 6351.76 100 - /- NB YES NB - - - NB YES 52 46
Anthracene 2 -2 9 / 10 120 3400 25.24 753.85 100 1/ 10 1.20 YES 2050 0 {10 0.06 NO 38 2
Benzo(a)anihracens 2 - 20 10 /7 10 450 2200 156.8 193.82 100 5 [ 10 450 YES 2050 0/ 10 0.22 NO 220 56
Benzo(a)pyreng 2 - 20 0 / 10 720 4000 2355 693.47 100 5 /10 7.20 YES 2050 0 /7 10 0.35 NO 340 83
Benzo(bMiuorantiene 36 - 37 10/ 10 490 9900 193.8 2629.12 100 5 1 10 4.90 YES NB R NB YES 270 63
Benzo(g,h,i)peryleng 36 - 37 0 /10 510 21000 209 1970.2% 100 6 [ 10 6.10 YES 2050 0./ 1 0.30 NO 180 48
Benzo{iifluoranthene 2 -2 9 /9 240 32000 70 5428.24 100 2 /9 240 YES 2050 0 / 9 0.12 NG 270 56
Chrysene 2 - 20 0 7/ 10 480 4300 180.5 365.18 100 5§ / 10 430 YES 2080 9 /-0 0.24 NO 320 79
Dibenz{a,hjanthracene 36 - 37 3 /7 180 8000 326214286 1384.41 100 177 1.60 YES NB e NB YES 6.2 5
Fioranthene 38 - 37 9 1 10 810 40000 2179 693471 100 & F 10 8.10 YES 2050 0/ 10 0.40 NO 580 136
Fluorene 36 - 37 7 !/ 8 4 140000 14.26875 | 10564.12 100 0 / & 041 NO 30000 0/ 8 0.001 NO 5.2 5
Hexachlorobutadiene 30 B.22

Indeno(1,2,3-cd)pyrane 2 - 20 10 / 10 410 16000 131.1 1853.56 100 4 / 10 4,10 YES 2050 0/ 10 0.010 NO 97 32
Naphthalene 18 - 39 0 / B 39 38000 113 1272.06 100 - 1 - 0.39 NO 2050 0 /5 0.02 NO 28 23
Phenanthrene 2 - 20 10 /7 10 470 4860 106.8 641,06 100 3 /10 4.70 YES 2050 0/ ¢ 0.23 NO 200 48
Pyrene 2 - 20 10 /7 10 890 400 243.3 35.89 100 5 /10 8.90 YES NB - NB YES 430 106

NB - No Benghmark
L - Not Detecled.
1 - CH2MHILL, December 1099

700 - Upper Detection Limit used as MAX




