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1 .O Introduction 

Water samples were received under chain of on April 20, 2000 (22, SDG A4137) and May 24, 
2000 (10, SDG A5 175). An oil sample was also received on May 24, 2000. Samples were logged in 
under chain of custody and stored at -4’C. The samples were extracted and analyzed for polynuclear 
-aromatic hydrocarbons (PAHs) and aliphatic hydrocarbons. 

2.0 Analytical Results/Methodology 

The extraction and analyses were conducted in accordance with the standard operating 
procedures at GERG. Extraction of the waters was carried out using the procedures outlined in GERG 
SOP 8901. All data was reviewed for quality and met the QA criteria as specified in GERG SOP 
9733, SOP 9377 and SOP 0008. The QA criteria for the relative percent difference (RPD) between 
matrix spike (MS) and matrix spike duplicate (MSD) analyses are an average RPD of less than 40%. 

The GERG STD Check (REF Oil) is run on the instrument prior to each analytical batch. The 
sample is a solution of oil in methylene chloride with a concentration of about 800 mg/L of solution. 
The analysis is compared to the running average for the laboratory for all single analyte peaks, which 
are primarily non-alkylated PAHs and individual alkanes. The control limits for the GERG STD 
Check samples (REF Oil) are plus or minus 35% of the laboratory average for each single component 
analyte. No control limits are applied to the alkylated PAH homologue clusters (multi-peak analytes) 
because the variation in the analytical results (and associated uncertainty) increases with increased 
alkylation and increased number of homologues within the cluster. This effect can be seen in the data 
table that includes the laboratory average and one standard deviation for each analyte. The GERG 



STD Check is used to define the retention time windows for the alkylated PAH homologue clusters; it 
is not a certified reference material. 

The results are enclosed. The PAH concentrations are reported in nanograms per gram (rig/g), 
or parts per billion total petroleum hydrocarbons are reported as micrograms per gram (ug/g) or parts 
per million. Analytes that are below the MDL are qualified in the tables as “J”. Those analytes not 
detected during the analysis are qualified as “ND”. Measurements that are out of QA limits are 
qualified as “Q”. 

3.0 QAIQC Variances 

No analytes were measured above the MDL in the procedural blanks for all analyses. No 
further action was required. The spike blank and spike blank duplicate had acceptable recoveries for 
all analytes. Several samples had interferences with the surrogate based on ratios of the quantitation 
and confirmation ions. In these cases a different surrogate was used for the quantification. The 
interference is likely from high concentrations of components in the samples. No finther action was 
taken. One sample (C35558) had slightly high recoveries for dl2-chrysene and d12 perylene 
surrogates. No action was taken. 

No other QA variances were -found for these data. 

Reviewed and Approved: 

Deputy Director, Environmental Chemistry 
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Client Sample ID SB BIO l-1 SB BIO 1-2 SB BIO l-3 SB BIO I-4 
Sample Descriptor 
OrigInal Sample 
GERC ID 
Sample Type 

SDG 

c34828 

SAMP 
A4137 

C34829 

SAMP 
A4137 

C34830 

SAMP 
A4137 

C34831 

SAMP 
A413? 

Dry Weight 
Volume 

Sample SIX Units 
Mablx 
% solid 
% Lipid 
Reporting Units 
Calculation Basis (dry/wet) 

1 .oo 
Liter 

Water 

rig/L 
Wet 

I .oo 
Liter 

Water 

rig/L 

Wet 

1.00 
Liter 
Water 

rig/L 
Wet 

1 .oo 
Liter 
Water 

rig/L 
Wet 

QC Batch ID 
Method 

Colltxtion Date 
Receive Date 
Extraction Date 
Analysis Date (PAH) 
Analysis Date (TPH) 

M2880 M2880 M2580 M2880 
GCMS GCMS GCMS GCMS 

04/15/00 04/15/00 04/15/00 04115100 

04/20/00 04/20100 04120/00 04/20/00 

05/08/00 05/08/00 05/08/00 05/08/00 

05122lOO 05122!00 05/22/00 05122/00 

08/23/00 ' 08/23/00 08/23/00 08/23/00 

Surrogate Compounds %Recovery %Recovery %Recovery %Recovery 
d&Naphthalene 77.4 79.8 16.3 78.3 

dlO-Acenaphthene 80.1 82.6 84.8 78.0 

dlO-Phmanthrene 82.0 90.0 87.9 83.9 

d 12-Chrysene 83.5 87.6 87.1 83.8 

dl2-Perylene 53.4 46.8 45.9 43.4 

.- 
Sum of PAHs 
Sum of PAHs with Perylene 

Concentration (rig/L) 

220.37 

Concentration (ngk) 
176.56 

Concentration (rig/L) 

2568.61 

Concentration (rig/L) 

2243.17 

Petroleum Hydrocarbons Concentration (ug/L) Concentration (q/L) Concentration (ug/L) Concentration (up/L) 
Total Resolved (TR) 6.85 5.59 9.69 8.58 - 

Unresolved Complex Mixture (KM) 25.68 559 46.87 11.55 
Total Petroleum Hydrocarbons (TPH) 18.83 0.00 37.18 2.97 

ND Noc Dctccrcd 
i <MDL 

NA NOI Applicable 
Q Rcrulu Oursidc QC 
I lntclfcrcncc 

a Blank Gnmmmamn >3xMDL 
D D,lutmn 

Page I 
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Cltent Sample ID 

Sample Descriptor 

Ongmal Sample 

GERG ID 

Sample Type 

SDG 

SB BIO 1-I SE BIO l-2 SB B10 l-3 SB BIO 1-4 

C34828 c34x29 C34830 C3483 i 
SAMP SAMP SAMP SAMP 
A4137 A4137 A4137 A4137 

PAH Compounds Concentration 

Naphthalene 28.2 

Cl -Naphthalenes 26.7 

CZ-Naphthalenes 16.0 

C3-Naphthalenes 10.0 

C4-Naphthalenes I .o 

Btphenyl 4.5 

Acenaphthylene 2.7 

Acenaphthene 11.0 

Fluorene 6.4 

Cl-Fluorenes 7.1 

CZ-Fluorenes 4.6 

C3-Fiuorenes 2.4 

Phenanthrene 9.0 

Anthracene 4.3 

Cl -PhenanthrenesiAnthracenes 7.5 

CZ-Phenanthrenes/Anthracenes 8.8 

C3-PhenanthrenesIAnthracenes 52 

C4-PhenanthrenesiAnthracenes 1.1 

Dibenzothtophene 2.8 

Cl-Dibenzorhrophenes 5.2 

CZ-Dibenzorhiophenes 6.6 

C3-Dtbenzorhiophenes 3.1 

Fluoranthene 4.3 

Pyrene 9.4 

Cl-FluoranthenesIPyrenes 19.8 

BenG(a)anthracene 3.2 

Chrysene 2.1 

Cl Chrysenes 0.4 

CZ-Chrysenes 0.1 

C3-Chrysenes 0.1 

CQ-Chrysenes 0.2 

Benzo(b)fluoranthene 1.0 

Benzo(k)fluoranthene 0.9 

Benzo(e)pyrene 1.2 

Benzo(a)pyrene 1.0 

Peaylene 1.1 

Indeno( I ,2,3-c.d)pyrene 0.6 

Dibenzo(a,h)anthracene 0.3 
Benzo(g,h,i)perylene 0.6 

2-Methylnaphthalene 13.5 

I-Methylnaphthalene 13.3 

2,6Dimethylnaphthalene 3.2 

I ,6,7-T?unethylnaphthaiene 2.2 

I-Methylphenanthrene 1.8 

J 

J 

J 

J 

1 

J 

J 

I 

J 

J 

J 

J 

J 

J 

I 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
I 

J 

I 

J 

J 

Concentration 

26.1 

26.2 

15.8 

10.5 

1.0 

3.1 

I 8 

7.1 

5.0 

8.2 

1.3 

0.4 

7.6 

4.0 

78 

2.1 

4.3 

0.7 

2.2 

3.8 

4.9 

2.3 

3 .o 

7.0 

11.2 

1.9 

1.5 

0.4 

0.3 

0.1 

0.1 

0.7 

0.2 

0.7 

0.8 

1.0 

0.3 

02 

0.4 

12.4 

13.8 

3.5 

1.2 

1.1 

J 

I 

J 

J 

J 

.I 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

I 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

1 

Concentration 

66.6 

486.2 

525.0 

331.9 

56.2 

32.0 

9.2 

35.8 

67 2 

96.6 

918 

34 8 

119.6 

14.7 

146.8 

104.6 

64.9 

14.9 

23.6 

43 8 

38 8 

17.4 

8.5 

27.5 

34.9 

7.2 

12.2 

21.7 

16.2 

0.7 

0.1 

2.1 

0.6 

3.1 

2.4 

1.1 

0.3 
_ 1.0 

0.9 

I 

J 

J 

J 

J 

J 

J 

I 
J 

J 

Concentration 

50.8 

382.0 

515.0 

334.4 

45.3 

32.4 

6.6 J 

27.7 

61.8 

85.3 

96.9 

8.2 

106.6 

13.4 

138.8 

87.2 

56.3 

5.1 J 

1 1 J 

42 A 

16.1 J 

17.5 J 

6.7 

25.7 

36.4 

5.2 

8.8 

12.5 

8.8 J 

0.3 J 

0.1 J 

1.4 J 

0.9 J 

2.1 J 

1.7 J 

0.7 J 

0.4 J 

0.4 J 

0.3 I 

268.9 208. I 

217.3 173.9 

219.1 202.5 

95.8 93.8 

37.4 36.8 

ND Not Dctccted 
I GVIDL 

NA Not Applicabic 
Q Rcruk Oua,dc QC 
I Intmfercnrx 

E Blank Contaminauon -,xMD‘ 
D D,lur,on 
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Client Sample ID 
Sample Descriptor 
Original Sample 
GERG ID 
Sample Type 
SDG 

SB 810 l-5 

C34832 
SAMP 
A4137 

SE BIO l-6 

C34833 
SAMP 
A4137 

SB B10 l-7 

CM834 
SAMP 
A4137 

SB BIO 1-8 

C34835 
SAMP 
A4137 

Dry Weight 

Volume 
Sample Size Units 
Mamx 
% solid 
% Lipid 
Reporting Units 
Calculatjon Basis (dry/wet) 

I .oo 
Liter 

Water 

W- 
Wet 

1.00 
Liter 

Water 

rig/L 
Wet 

I .oo 
Liter 

Water 

rig/L 
Wet 

1.00 
Liter 

Water 

M- 
Wet 

QC Batch ID M2880 M2880 M2880 M2880 
Method GCMS GCMS GC!vlS GCMS 
Collection Date 04/l s/o0 04115/00 04/l 5100 04/l 5100 
Receive Date 04/20/00 04120100 04/20/00 04120/00 
Extraction Date 05/08/00 05108/00 05/08/00 05/08/00 
Analysts Date (PAH) 05122100 05123100 05123100 05123100 
Analysis Date (TPH) 08/23/00 08/23/00 08/23/00 08123100 

Surrogate Compounds %Recovery 

d8-Naphthalene 16.9 
dlO-Acenaphthene 84.8 
dlO-Phenanthrene 91.3 
dl2-Ch&ene 92.1 
dl2-Perylene 40.9 

%Recovery %Recovery ?&Recovery 

81.8 67.4 il.4 
87.0 91.0 97.6 
89.8 94.7 87.8 
95.0 89.8 94.1 
45.6 44.0 40.6 

.- 

Sum of PAHs Concentration (rig/L) Concentration (rig/L) Concentration (rig/L) Concentration (I@) 

Sum of PAHs with Perylene 3943.42 5153.35 18331.15 20341.26 

Petroleum Hydrocarbons Concentration (u&) Concentration (q/L) Concentration (ug/L) Concentration (ug/L) 

Total Resolved (TR) 12.60 16.41 43.04 47.18 - 
Unresolved Complex Mixture (UCM) 14.35 58.83 295.44 253 88 
Total Petroleum Hydrocarbons (TPH) 1.75 42.42 252.40 206. IO 

Page 3 
Printed 0910 1 /ZOO0 
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Client Sample ID 
Sample Descriptor 
Ongmal Sample 
GERG ID 
Sample Type 
SDG 

SQ BIO l-5 SB BIO l-6 SB 810 l-7 SB BlO I-8 

C34832 C34833 C34834 C34835 
SAMP SAMP SAMP SAMP 
A4137 A4137 A4137 A4137 

PAH Compounds Concentration 

Naphthalene 90.9 
Cl-Naphthalenes 757.7 
CZ-Naphthalenes 887.0 
C3-Naphthalenes 573.1 
C4-Naphthalenes 49.8 

Blphenyl 51.2 
Acenaphthylene Il.8 
Acenaphthene 51.2 
Fluorene 101.8 

Cl -Fluorenes 141.0 
CZ-Fluorenes 155.5 
C3-Fluorenes 43.9 

Phenanthrene 176.4 
Anthracene 14.2 

Cl-Phenaathrenes~‘Anthracenes 237.3 
CZ-PhenanthrenesiAnthracenes 140.3 
C3-PhenanthrenesIAnthracenes 91.2 
C4-PhenanthrenesIAnthracenes 2.5 

Dibenzothlophene 35.6 
Cl -Dibenzothiophenes 60.3 
CZ-Dibenzothlophenes 57.3 
C%Dlbenzoth>ophenes 25.7 

Fluoranthene Il.3 
Pyrene 37.2 

Cl -Fluoranthenes/Pyrenes 40.7 
Benzafa)anthracene 9.4 
Chrysene 13.5 

C 1 -Chrysenes 24.0 
C2-Chrysenes 18.3 
C3-Chrysenes I.0 
Cd-Chrysenes 0.2 

Benzo(b)fluoranthene 2.5 
Benzo(k)fluoranthene 0.6 
Elenzo(e)pyrene 3.0 
Benzo(a)pyrene 2.6 
Perylene 1.4 

Indeno(l,2,3-c,d)pyrene 0.8 

Dibenzo(a,hlanthracene 0.3 
Benzo(g,h,i)peryiene 1.3 

2-Methylnaphthalene 423.2 516.8 2283.8 2447.0 
I-Methylnaphthalene 334.4 401.8 1777.0 1880.0 
2,6-Dimethyinaphthalene 342.1 427.8 1482.0 1544.5 
I ,6,7-Trimethylnaphthalene 149.4 191.2 609.4 633.8 
I-Methylphenanthrene 52.5 15.4 220.8 262.0 

J 

J 
J 
J 

J 
J 
I 
J 

J 

J 
J 

Concentration 

101.1 

Ql8.5 

I 114.4 
694.0 
122.1 
66.1 
14.6 
72.3 

135.3 
184.6 
216.2 
75.7 

339 .? 
16.5 

303.2 
196.1 
126.9 
37.9 
47.9 
17.7 
71.9 
41.5 
14.6 

51.9 
80.1 
13.9 
21.5 
42.5 
31.8 
0.5 
0.2 
3.9 
1.3 
5.4 
4.8 
2.6 

1.5 

1.5 
1.9 

Concentration 

358.7 
4060.8 
4648.4 
2703.0 

364.6 
217.2 
43.4 

202.0 
423.1 
545.9 
418.9 
219.5 
699.9 
37.3 
834.7 
514.4 
357.2 
136.2 
141.3 
229.3 
202. I 
106.6 
3 I .4 
131.7 
207 7 
45 4 
69.8 
169.4 
136.0 

J 7.8 J 
J 2.6 J 
J 13.6 
s 1.6 J 

19.5 
I 15.2 
J 5.1 J 
J 2.7 J 

J -2.0 J 
J 5.3 J 

Concentration 

361.6 
4327.0 
4970.9 
2926.2 

395.5 
229.3 
44.0 
210.4 

444.0 
564.1 
525.9 
256.9 
840.8 
45.3 

1013.9 

657.5 
460.5 
154.9 
170.8 
297.9 
232.5 
141.3 
37.9 
160.6 
269 8 
55. I 
76.0 
202.8 
179.4 
9.6 J 

1.3 1 
13.9 - 
1.6 J 

22.8 
19.1 
5.8 J 

3.2 J 

3.1 J 

7.7 

Page 4 
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Client Sample ID 

Sample Descriptor 

Onginal Sample 

GERG ID 

Sample Type 
SDG 

SB BIO 1-9 SB BlO I-10 

C34836 C34837 
SAMP SAMP 

A4137 A4137 

SBBIO L-11 

C34838 
SAMP 
A4137 

SB BIO I-12 

C34839 
SAMP 
A4137 

Dry Weight 

Volume 
Sample Size Units 
Matrix 
% solid 
% Lipld 
Reporting Units 
Calculatton Basis (dry/wet) 

I .oo 
Liter 

Water 

wdJ- 
Wet 

1 .oo 
Liter 

Water 

rig/L 
Wet 

1.00 
Liter 

Water 

rig/L 
Wet 

1 00 
Liter 

Water 

nglL 
wet 

QC Batch ID 
Method 
Collection Date 

Receive Date 
Extraction Date 
Analysis Date (PAH) 
Analysis Date (TPH) 

M2aao M2880 
GCMS GCMS 

04/15/00 04115100 
04/20/00 04/20/00 
05/08/00 05/08/00 
05/23/00 05/23/00 
08/23/00 08/23/00 

M2880 
GCMS 

041 I 7100 
04/20/00 
05/08/00 
05/?3/00 
08/23/00 

M2880 
GCMS 

041 I:/00 
04/20/00 
05108100 
05/23/00 
08/23100 

Surrogate Compounds %Recovery %Recovery %Recovery %Recovery 
d8-Naphthalene 57.0 48.0 86.5 77.8 
dlO-Acenaphthene 112.4 79.5 89.6 85.7 
d IO-Phenanthrene 87.0 72.1 102.3 81.9 
dl2-Chrysene 98.2 89.1 107.8 79.9 
dl2-Perylene 43.0 42.4 57.0 46.5 

Sum of PAHs 

Sum of PAHs wth Per/lene 

Concentration (I@) 

21887.33 

Concentration (rig/L) 

3160.98 
Concentration (ng&) 

154.72 
Concentration (nfi) 

1039.42 

Petroleum Hydrocarbons Concentration (ug/L) Concentration (ug!L) Concentration (ugIL) Concentration (ug/L) 
Total Resolved (TR) 59.95 63.75 8.57 IO.69 
Unresolved Complex Mixture (UCM) 262.16 278.67 43.85 88.07 
Total Petroleum Hydrocarbons (TPH) 202.20 214.92 35.28 77.38 

Page 5 
Pnn ted 09/O i/2000 
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Client Sample ID 

Sample Descriptor 

Ongmal Sample 

GERG ID 

Sample Type 

SDG 

SB BIO l-9 SB BIO I-10 SB BlO l-l I SB 810 I-12 

C34836 C34837 C34838 C34839 
SAMP SAMP SAMP SAMP 
A4137 A4137 A4137 A4 I37 

PAH Compounds Concentration Concentration ConcentrAion 

Naphthalene 53 I .? 54.6 10.4 
Cl -Naphthalenes 5329.5 666.4 20.0 
CZ-Naphthalenes 5822.4 823.2 13.5 
C3-Naphthalenes 3203.0 391.1 14.7 

C4-Naphthalenes 394.7 62.2 22 

Biphenyl 200.8 3 I .4 2.6 

Acenaphthylene 36.9 6.0 2.9 

Acenaphthene 215.1 31.5 8.3 

Fluorene 421.4 68.2 6.6 

C I -Fluorenes 491.7 80.9 14.2 

CZ-Fluorenes 430.6 74.6 4.3 

C3-Fluorenes 194.9 -47.4 3.2 

Phenanthrene 850.2 124.5 6.5 

Anthracene 44.5 I I.0 3.6 

C I -Phenanthrenes/Anthracenes 890.9 146.7 3.5 
CZ-PhenanthrenesiAnthracenes 541.0 107.3 0.7 

C3-Phenanthrenes/Anthracenes 413.7 80.i 1.2 

C4-Phenanthrenes/Anthracenes 135.3 32.5 01 

Dibenzothlophene 181.4 25.5 2.4 

C 1 -Dibenzothlophenes 286.9 43.4 3.5 

CZ-Dibenzothlophenes 236.6 38.7 4.2 

C3-Dibenzothiophenes 136.1 26.6 2.9 

Fluoranthene 33.9 5.7 2.5 

Pyrene 141.1 26 0 0.1 

Cl-FluoranthenesiPyrenes 204.2 43.6 7.4 

Benz$a)anthracene 41.9 8.9 0.7 

Chrysene 66.8 13.3 0.5 

Cl -Chrysenes 164.2 36.1 0.1 

CZ-Chrysenes 137.3 35.0 0.1 

C3-Chrysenes 9.4 J 2.0 0.1 

C4-Chrysenes I .2 J 0.2 J 01 

Benzo(b)fluoranthene 13.5 2.8 0.8 

Benzo(k)fluoranthene 1.7 J 0.4 0.2 

Benzo(e)pyrene 20.6 4.3 0.5 

Benzo(a)pyrene 16.2 4.0 0.8 

Perylene 5.5 J I.0 0.7 

Indeno( 1,2,3-c,d)pyrene 3.0 J 0.6 J 0.4 

Dibenzo(a,h)anthracene 4.0 J 1.0 0.1 

Benzo(g,h.i)perylene 7.9 1.7 0.3 

2-Methylnaphthalene 3005. I 370.9 9.4 

I-Methylnaphthalene 2324.4 295.5 10.6 

2,6-Dimethylnaphthalene 1257.0 203.3 3.7 

I ,6,7-Trimethylnaphthalene 508.3 85.3 0.9 . 

I -Methylphenanthrene 242.4 39.7 2.2 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

I 

J 

J 

J 

J 

J 

J 

J 

J 

I 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

Concentration 

21.2 

101.6 

174.8 

138.5 

27.3 

IS.2 

3.5 J 

25.5 

32.2 

54.8 

58.4 

28.0 

38.2 

7.6 

70.2 

57.0 

30.2 

9.1 J 

1 I.1 

25.6 

24 4 

I3 0 J 

5.5 

18.3 

25.0 

3.8 

5.3 

7.6 J _ 

2.6 J 

0.4 J 

0.1 J 

0.6 J 

0.7 J 

0.6 J 

0.5 J 

0.4 J 

0.2 J 

0.1 J 

0.2 J 

51.8 

49.8 

61.4 

46.7 

18.8 

ND Not Dctcacd 
J <MDL 

NA Nm Applicable 
Q Rcrult.i Ouwdc QC 
I lntcrfnencc 

B Blank CanmmmaGon >3xMDL 
D Dll”mm 
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Client Sample ID 

Sample Descriptor 

Otigmal Sample 

GERG ID 

Sample type 

SDG 

SE3 B10 I-13 SB 610 t-14 

C34840 C3484 1 

SAMP SAMP 

A4133 A4137 

SB 810 l-15 

C34842 

SAMP. 

A4137 

SE BIO l-16 

C34843 

SAMP 

A4137 

Dry Weight 

Volume 

Sample Size Units 

Matrix 

% solid 

% LIpid 

Reporting Units 

Calculation Basis (dry/wet) 

1 .oo 

Liter 

Water 

rig/L 

Wet 

I 00 

Liter 

Water 

rig/L 

wet 

1.00 

Liter 

Water 

na- 
Wet 

I .oo 

Liter 

Water 

ngiL 
Wet 

QC Batch ID 

Method 

Collection Date 

Recewe Date 

ExtractIon Date 

Analysis Date (PAW) 

Analysis Date (TPH) 

.M2880 M2880 M2880 M2880 

GCMS GCMS GCMS GCMS 

04/17/00 04/l 7100 04/17/00 04117/00 

04120/00 04/20/00 04/20/00 04/20/00 

05108/00 05/08/00 05/08/00 05/08/00 

05/23/QO 05/23/00 05/23/00 05123lOO 

08/23/00 08/23/00 08/23100 08/23/00 

Surrogate Compounds %RL?COVC~ %Recovery %Recovery %Recovery 

d8-Naphthalene 69.2 67.8 60.3 94.8 

d lo-Acenaphthene 81.0 83.1 75.5 101.1 

dlO-Phenanthrene 86.3 88.3 83 4 73.6 

d 12-Chrysene 88.1 91.6 85.8 41.9 

d I2-Perylene 44.7 44.5 43.9 69.8 

Sum of PAHS 

Sum of PAWS wth Perylene 

Concentration (n@L) 

1726.68 

Concentration (ngiL) 

5235.25 

Concentration (rig/L) 

4872.03 

Concentration (rig/L) 

1619.13 

Petroleum Hydrocarbons Concentration (ug&) Concentration (ug/L) Concentration (ug/L) Concentration (ug&) 

Total Resolved (TR) 11.58 20.07 26.86 12.86 

Unresolved Complex Mixture (KM) 87.22 128.08 165.99 89.70 

Total Petroleum Hydrocarbons JTPH) 75.64 108.01 139.13 76.83 

Page 7 

Pnnted 09/01/2000 



Academy of Natural Sciences 

Client Sample ID 

Sample Descriptor 

Ongmal Sample 

GERG ID 

Sample Type 

SDG 

SB El0 l-13’ SB BIO I-14 SB El0 I-IS SB BlO I-16 

C34840 C34841 C34842 C34843 
SAMP SAMP SAMP SAMP 

A4137 A4137 A4137 A4137 

PAH Compounds Concentration 

Naphthalene 26.4 

Cl -Naphthalenes 153.9 

CZ-Naphthalenes 294.8 

C3-Naphthaienes 292.9 

C4-Naphthaienes 54.6 

Biphenyl 26.7 

Acenaphthylene 5.5 

Acenaphthene 28.6 

Fluorene 54.1 

C 1 -Fluorenes 96.4 

CZ-Fluorenes 106.4 

C3-Fluorenes 24.9 

Phenanthrene 57.1 

Anthracene 13.1 

Cl-Phenanthrenes/Anthraccnes 124.2 

C2-Phenanthrenes/Anthracenes 91.3 

C3-Phenanthrenes/Anthracenes 44.7 

C4-PhenanthrenesiAnthracenes 3.1 

Dibenzothiophene 16.5 

Cl -Dibenzothmphenes 43.8 

C2-Dibenzothiophenes 39.5 

C3-Dibenzothtophenes 18.6 

Fluoranthene 8.1 

Pyrene 27.5 

Cl -Fluoranthenes/Pyrenes 36.7 

Benzo(a)anthracene 5.0 

Chrysene 8.1 

Cl-Chrysenes 9.5 

CZ-Chrysenes 4.1 

C3-Chrysenes 0.4 

C4-Chrysenes 0.1 

Benzo(b)fluoranthene 1 .o 

Benzo(k)fluoranthene 0.1 

Benzo(e)pyrene 0.9 

Benzo(a)pyrene 0.6 

Perylene 0.5 

Indeno(l,2,3-c,d)pyrene 0.3 
Dibenzo(a,h)anthracene 0.2 

Benzo(g,h,i)perylene 0.2 

J 

Concentration 

26.9 

275.4 

904.1 

1036.9 

194.4 

94.6 

13.2 

88.1 

184.0 

301.5 

372.3 

172.1 

127.9 

44.6 

351.7 

273.9 

112.1 

36.4 

51.3 

125.2 

122.4 

47.9 

23.1 

77.1 

89.3 

12.8 

21.2 

29.8 

14.6 

0.6 

0.5 

I .9 

0.3 

2.9 

2.2 

0.5 

0.5 

0.4 

0.8 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

Concentration 

24.1 

IO%3 

549.3 

950.5 

215.1 

131.5 

14.7 

106.8 

I 84.7 

387.9 

484.1 

197.2 

47.7 

53.4 

263.5 

276.2 

120.3 

46.7 

44.7 

159.3 

137.9 

68.0 

23.7 

84.5 

97.0 

13.3 

22.5 

29.8 

21.7 

0.6 

0.3 

I.9 

0.3 

3.0 

I .2 

0.3 

0.3 

-I .7 

0.7 

Concentration 

22 .o 

151.9 

311.9 

245.6 

45.9 

34.6 

6.2 

32.5 

51.7 

80.5 

74.2 

25.6 

60.8 

16.9 

124.6 

.I 

.I 

J 

I 

J 

J 

J 

.I 

J 

J 

J 

J 

J 

J 

88.5 

28.6 

6.7 

16.9 

40.2 

34.4 

13.0 

8.3 

25.5 

27.8 

4.2 

Il.8 

95 

4.6 

J 0.1 

J 0.2 

- J 1.4 

J 0.4 

J I .5 

J 0.9 

J I.5 

J 0.6 
J 0.6 

J 0.9 

?-Methylnaphthaiene 77.4 120.8 42.7 14.4 

I -Methylnaphthalene 76.5 154.6 63.2 77.6 

2,6-Dimethylnaphthalene 94.5 260.3 122.1 108.6 

I ,6,7-Trimethylnaphthalene 81.4 282.3 331.7 86.5 

1 -Methylphenanthrene 32.5 113.1 95.9 39.2 

ND Nor Dctcncd 
J <MDL 

NA Not Appllcablc 
Q Resulls Outside QC 
r lntclfcrmcc 

B Blank Conm,mnamn >,xMDL 
D Dli”llon 
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Academy of Natural Sciences 

Client Sample ID 

Sample Descriptor 
Original Sample 
GERG ID 
Sample Type 
SDG 

SD 810 l-17 SB BlO 1-18 

C34844 C34845 
SAMP SAMP 
A4137 A4137 

SB BIO I-19 

C34846 
SAMP 

A4137 

SB BIO l-20 

C34847 
SAMP 
A4137 

Dry Weight 
Volume 
Sample Size Units 
Matnx 
% solid 

% Lipid 
Reportmg Units 
Calculation Basis (dry/wet) 

1 .oo 
Liter 

Water 

WdL 
wet 

I .oo 
Liter 
Water 

rig/L 
Wet 

1 .oo 
Liter 

Water 

rig/L 
Wet 

1 .a0 

Liter 
Water 

ML 
wet 

QC Batch ID 
Method 

Collection Date 
Receive Date 
Extraction Date 
Analysis Date (PAH) 
Analysis Date (TPH) 

M2880 M2880 M2880 M2880 
GCMS GCMS GCMS GCMS 

04/l 8lOO 04/l 8100 04/l 8100 04/l 8/00 
04120100 04/20/00 04/20/00 04/20/00 

05/08/00 05/08100 05/08/00 05/08/00 

05123/00 05/23/00 05/23/00 05/23/00 
08/23/00 08/23/00 08/23/00 08/23/00 

Surrogate Compounds %Recovery %RtXOVCf-y %Recovery %Recovery 
d&Naphthalene 69.5 69.0 77.1 60.1 
d 1 0-Acenaphthene 77.5 87.1 75.8 76.1 
dlO-Phenanthrene 85.8 91.5 86.3 90.3 
dl2-Chrysene 90.4 93.9 90.3 98.7 

dl2-Perylene 45.9 54.2 40.3 45.6 

Sum of PAHs 
Sum of PAHs with Perylene 

Concentration (rig/L) 
197.00 

Concentration (rig/J.,) 
688.09 

Concentration (rig/L) 
107.19 

Concentration (rig/L) 
2027.16 

Petroleum Hydrocarbons Concentration (us/L) Concentration (q/L) Concentration (ug/L) Concentration (ug/L) 
Total Resolved (TR) 9.57 9.65 6.62 37.79 
Unresolved Complex Mixture (UCM) 79.81 40.24 70.97 162.41 
Total Petroleum Hydrocarbons (TPH) 70.30 30.59 64.35 124.62 

ND Not Dctectcd 
J G4DL 

NA Not Applicable 
Q Results Outside QC 
I lntcrfcrcncc 

B Blank Concvmnauan >,xhfDL 
D Dhllon 
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Client Sample ID 

Sample Descriptor 

Onginal Sample 

GERG ID 

Sample Type 

SDG 

SB BIO I-17 SB BIO I-18 SB 810 I-19 SB BlO I-20 

C34844 C34845 C34846 c34847 
SAMP SAMP SAMP SAMP 
A4137 A4137 A4137 A4137 

PAH Compounds Concentration 
Naphthalene 25.5 

Cl-Naphthalenes 27.5 

CZ-Naphthalenes 18.4 

C3-Naphthalenes a.9 

C4-Naphthalenes 3.2 

Biphenyl 4.2 

Acenaphthylene 2.9 

Acenaphthene 7.5 

Fluorene 6.6 

C I -Fluorenes 15.0 

CZ-Fluorenes 4.5 

C3-Fluorenes 0.5 

Phenanthrene 7.0 

Anthracene 4.4 

C 1 -Phenanthrenes/Anthracenes 6.6 

C2-PhenanthrenesiAnfacenes 1.5 

C3-PhenanthrenesiAnthracenes 0.5 

C4-PhenanthrenesiAnthracenes 0.0 

Dibenzothiophene 4.0 

Cl-Dibenzottnophenes 6.2 

C?-Dibenzolhtophenes 9.0 

C3-Dtbenzothiophenes 4.2 

Fluoranthene 1.6 

Pyrene 3.4 

Cl-FluoranthenesiPyrenes 10.9 

Benz@a)anthracene I .4 

Chrysene 1.2 

Cl-Chrysenes 1.8 

C?-Chrysenes 0.0 

C3-Chrysenes 0.1 

C4-Chrysenes 0.5 

Benzo(b)fluoranthene 0.7 

Benzo(k)fluoranthene 0.7 

Benzo(e)pyrene 1.1 

Benzo(a)pyrene 2.0 

Perylene 0.8 

Indeno(l,2,3+d)pyrene 1.2 

Dibenzo(a,h)anthracene 0.8 

Benzo(g,h,l)perylene 1.0 

2-Methylnaphthalene 15.3 

I-Methylnaphthalene 12.2 

2,6-Dimethylnaphthalene 4.2 

I ,6,7-Ttimethylnaphthalene 2.4 

I-Methylphenanthrene 2.3 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

I 

J 

J 

J 

J 

J 

1 

J 

J 

J 

J 

J 

J 

J 

Concentration 
19.9 

28. I 

49.3 

97.7 

35.5 

I 1.8 

2.9 

Il.6 

15.2 

46.9 

61.3 

2.7 

12.0 

7.3 

41.5 

58.4 

32.9 

4.4 

7.9 

21.8 

27.4 

15.3 

5.3 

19.4 

29.5 

3.7 

5.9 

6.3 

1.0 

0.7 

0.1 

0.5 

0.2 

1.4 

1.1 

0.7 

0.2 

0.3 

OY4 

14.2 

13.9 

I 1 .o 

2a.9 

13.9 

J 

J 

J 

J 

J 

J 

J 

J 

I 

J 

3 

J 

J 

J 

J 

J 

J 

J 

Concentration 
1.5 
2.1 

4.7 

13.0 

5.1 

2.1 

0.4 

I .4 

I.7 

a.9 

13.2 

5.3 

1.1 

1.0 

5.9 

9.4 

5.7 

1.6 

I.1 

3.2 

4.5 

1.9 

0.9 

3.1 

4.5 

0.6 

0.9 

I .3 

0.6 

0.1 

0.0 

0.2 

0.1 

0.2 

0.1 

0.1 

0.0 

_ 0.1 

0.0 

0.9 

1.2 

1.1 

5.1 

1.9 

J 

J 

J 

J 

J 

J 

I 

I 

I 

I 

J 

J 

Concentration 

11.3 

21.0 

36.8 

269.4 

131.1 

28.5 

3.9 

6.6 

15.6 

161.3 

348.7 

91.2 

8.8 

14.9 

63 I 

185.3 

104.2 

15.0 

24.5 

75.8 

108.5 

50.4 

170 

74.7 

al.5 

12.0 

20.1 

19.5 

15.8 

0.2 

0.2 

1.9 - 

0.4 

2.8 

2.L 

0.6 

0.6 

0.4 

1.7 

a.1 

12.9 

6.4 

88.8 

9.2 

J 

J 

J 

J 

ND NOC htcncd 
I +tDL 

NA Not Applicable 
Q Rsulu Ouwdc QC 
I lnrcrfcrcncc 

B Blank Canraminauon >3rhm~ 
D Dtlurmn 
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Clienl Sample [D 

Sample Descriptor 

Onginal Sample 

GERG ID 

Sample Type 

SDG 

SB Et10 l-21 SB BIO l-22 SB-BIO 2-1 SB-BIO 2-2 

C34848 C34849 C35552 us553 

SAMP SAMP SAMP SAMP 

A4137 A4137 AS175 A5175 

Dry Weight 

Volume 

Sample Size Units 

Matrix 

% solid 

% Lipid 

Reportmg Units 

Calculation Basis (dry/wet) 

I .oo 

Liter 

Water 

rig/L 

Wet 

1.00 

Liter 

Water 

Ilg/L 

Wet 

I .02 

Liter 

Water 

rig/L 

Wet 

I .02 

Ltter 

Water 

rig/L 
Wet 

QC Batch ID 

Method 

CollectIon Date 

Receive Date 

Extraction Date 

Analysts Date (PAH) 

Analysis Date (TPH) 

M2880 M2880 M2897 M2897 

GCMS GCMS GCMS GCMS 

041 I 8100 04/18/00 05/l 5100 05/15/00 

04/20/00 04/20/00 05124/00 05124/00 

05108100 05108100 06/13/00 06) 13100 

OY23100 05123100 07/l 7100 07117/00 

08/23/00 08123100 08/29/00 08/29/00 

Surrogate Compounds %ReNWery %Recovery %Recovery 

d8-Kaphthalene 54.3 79.8 5167.3 

d IO-Acenaphthene 71.4 95.2 229.7 

dlO-Phenanthrene 83.8 90.0 60.1 

dl2-Chrysene 88.6 95.7 57.5 

dl2-Perylene 44.0 48.8 74.6 

%Recovery 
103.2 

101.4 

115.5 

115.7 

85.0 

Sum of PAHs Concentration (rig/L) Concentration (n-g/L) Concentration (rig/L) Concentration (q/L) 

Sum of PAHs wth Perylene 2608.85 976.54 317679 74 239.79 

Petroleum Hydrocarbons Concentration (ug/L) Concentration (ug/L) Concentration (ugiL) Concentration (ug/L) 

Total Resolved (TR) 44.46 29.67 I 120.02 12.89 . 

Unresolved Complex Mixture (UCM) 157.35 77.44 3899.02 49.85 

Total Petroleum Hydrocarbons (TPH) 112.89 43.78 2779.00 36.97 

ND NM Dcancd 
J <MDL 

NA Not Applicable 
Q R~sulu Oustdc QC 
I lnrcrfcrmcc 

B Blank Conlaminauon >~XMDL 
0 D,i”m” 

Page 11 

Printed 09/01/2(~00 



Academy of Natural Sciences 

Client Sample ID 

Sample Descriptor 

OrigInal Sample 

GERG ID 

Sample Type 

SDG 

SB El0 1-21 SB BIO l-22 SB-010 2-l SB-BIO 2-2 

C34848 C34849 C35552 c35553 
SAMP SAMP SAMP SAMP 
A4137 A4137 A5175 A5175 

PAH Compounds Concentration 

Naphthalene 14.2 

C I -Naphthalenes 24 9 

C?-Naphthalenes 49.6 

C3-Naphthalenes 328.5 

C4-Naphthalenes 205. I 

Biphenyl 25.2 

Acenaphthylene 4.3 

Acenaphthene 7.8 

Fiuorene 14.5 

Cl-Fluorenes 239.3 

C2-Fluorenes 312.4 

C3-Fluorenes 165.8 

Phenanthrene 11.3 

Anthracene 16.2 

Cl-PhenanthrenedAnthracenes 67.9 

CZ-PhenanthrenedAnthracenes 192.3 

C3-PhenanthrenedAnthracenes 146.7 

C4-PhenanthrenesiAnthracenes 38.4 

Dlbenzothiophene 36.4 

Cl -Dibenzothiophenes 97.0 

CZ-Dibenzothiophenes 140.2 

C3-Dibquothiophenes 69.8 

Fluoranthene 20.2 

Pyrene 91.4 

C I -Fluoranthenes/Pyrenes 109.8 

Benzo(ajanthracene 16.9 

Chrysene 28.9 

C I -Chrysenes 37.4 

CZ-Chrysenes 23.0 

C3Chrysenes 0.5 

C4-Chrysenes 0.1 

Benzo(b)fluoranthene 2.5 

Benzo(k)fluoranthene 0.6 

Benzo(e)pyrene 3.9 
Benzo(a)pyrene _ 2.5 

Perylene 1.0 

hdeno(l,2,3qd)pyrene 0.6 
Dibenzo(a,h)anthracene 0.7 

Benzo(g,h,i)perylene 1.2 

2-Methylnaphthalene 8.8 

I-Methylnaphthalene 16.1 

2$Dimethylnaphthalene 8.9 

I ,6,7-Trimethylnaphthalene 117.4 

1 -Methylphenanthrene 9.0 

Concentration 

12.6 

192 

36.1 

Ill.4 

47.6 

15.1 

J 2.6 

7.4 

12.1 

67.6 

114.1 

63.3 

8.9 

9.6 

49.8 

89.2 

55.3 

17.0 

1 I.7 

33.8 

47.4 

22.5 

8.2 

33.6 

44.9 

5.6 

9.6 

8.8 

5.2 

J 0.4 

J I.7 

J 0.7 

J 0.2 

J I.3 

1 1 .o 

J 0.6 

I 0.2 
J 0.1 

J 0.3 

J 8.5 

10.8 

8.1 

37.4 

10.0 

Concentration 

63129.1 

96784.7 

6 I 969.2 

J 22920.2 

3764.2 

5563.7 

722.7 

4310.7 

J 6249.1 

5966.1 

5091.8 

3224.X 

5289.5 

1017.0 

7032.8 

5582.3 

3333.9 

1332.9 

1023.2 

2107 I 

1505.1 

777.8 

310.1 

1022.4 

1743.7 

412.7 

721.5 

1916.2 

1956.0 

3 76.4 

J 14.9 

J 101.3 

J 17.7 

J 208.5 

J 227.1 

J 51.6 

I 24.8 

J 48.6 

J 68.5 

J 

J 55652.4 

41132.3 

J 23372.9 

6163.1 

1201.2 

Concentration 

40.2 

56.6 

33.4 

17.5 

0.1 

4.5 

I .5 

5.9 

7.6 

12.9 

I .8 

3.0 

10.7 

2.9 

6.1 

5.2 

0.8 

0.3 

2.1 

2.5 

3.8 

2.2 

1.6 

1.8 

2.9 

I.1 

1.3 

1.6 

I.1 

0.6 

0.1 

0.6 J 

0.4 J 

0.7 J 

1.4 J 
0.8 J 
0.5 J 

0.4 J 

I .4 I 

29.9 

26.7 

10.3 

3.5 J 

3.1 J 

ND Not Dcwacd 
J CMDL 

NA Nor Applicable 
Q Results Ouu,& QC 
I lntc?fcrmcc 
B Blank Conlammauon >~xMDI, 
D Dil”ll0” 
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Client Sample ID 

Sample Descriptor 

Original Sample 

GERG ID 

Sample Type 

SDG 

SB-BIO 2-3 SB-B IO 2-4 

c35554 - c35555 

SAMP SAMP 

AS175 AS175 

SB-B IO 2-5 

C35556 

SAMP 

A5175 

SB-BIO 2-6 

c35557 

SAMP 

A5175 

Dry Weight 

Volume 

Sample Size Units 

Matrix 

% solid 

% Lipid 

Reporting Units 

Calculation Basis (dry/wet) 

1.02 

Liter 

Water 

rig/L 

Wet 

1.02 

Liter 

Water 

rig/L 

Wet 

1.02 

Liter 

Water 

M- 
wet 

I .02 

Liter 

Water 

rig/L 

Wet 

QC Batch ID 

Method 

Collection Date 

Receive Date 

Extraction Date 

Analysis Date (PAH) 

Analysis Date (TPH) 

M2897 MM2897 M2897 M2897 

GCMS GCMS GCMS GCMS 

05116/00 05116/00 05/l 6/00 051 I 6100 

05i24/00 05124/00 05124/00 05124/00 

061 I3100 06/I 300 06/l 3/00 06113/00 

07117/00 07/l 7100 07/l 7100 07/17/00 

08/29/00 08/29/00 08/29100 08/29/00 

Surrogate Compounds 

d%Naphthalene 

dlO-Acenaphthene 

dlO-Phenanthrene 

d 1 Z-Chrysene 

dl2-Perylene 

%Recovery %Recovery %Recovery %Recovery 

2307.4 I 758.6 I 480.3 I 809.6 1 

190.0 I 94.4 95.8 84 5 

67.6 88.2 107.2 66.4 

47.9 86.4 107.6 63 4 

101.1 83.7 86.8 94. I 

Sum of PXHs 

Sum of PAHs wth Perylene 

Concentration (rig/L) 

81983.38 

Concentration (rig/L.) 

24149.64 

Concentration (q/L) 

13495.43 

Concentration (rig/L) 

28184.20 

Petroleum Hydrocarbons Concentration (I@) Concentration (ug/L) Concentration (ug/L) Concentration (ug/L) 

Total Resolved (TR) 491.60 90.19 51.92 X5.11 - 

Unresolved Complex Mixture (UCM) 1416.94 289.15 153.23 263.66 

Total Petroleum Hydrocarbons (TPH) 925.34 198.96 101.31 178.54 

NO Not Lkrccled 
J <MDL 

NA Nat Apphcablc 
Q Rcsulrr Outside QC 
I ln1crfcccncc 

B Blank Conlammarm >3xMDL 
D Dil”llLM 
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Client Sample ID 

Sample Descriptor 

Original Sample 

GERG iD 

Sample Type 

SDG 

SB-BIO 2-3 

c35554 

SAMP 

A5 175 

SB-El0 Z-4 

C35555 

SAMP 

A5175 

SB-B10 2-5 

C35556 

SAMP 

A5175 

SB-0 IO 2-6 

C35557 

SAMP 

A5175 

PAH Compounds Concentration 

Naphthalene 16554.5 

C I -Naphthalenes 29636.3 

CZ-Naphthalenes 14324.3 

C3-Naphthalenes 5049.9 

C4-Naphthalenes 755.5 

Biphenyl 1244.2 

Acenaphthylene 167.8 

Acenaphthene 1054.6 

Fluorene 1623.3 

C 1 -Fluorenes 1673.0 

CZ-Fluorenes 1482.4 

C3-Fluorenes 773.8 

Phenanthrene 1520.6 

Anthracene 309.9 

Cl-PhenanthrenesiAnthracenes 1842. I 

C2-Phenanthrenes/Anthracenes 987 9 

C3-PhenanthrenesiAnthracenes 448.2 

C4-PhenanthrenesiAnthracenes 135.8 

Dibenzothtophene 285.4 

Cl-Dibenzothtophenes 645.8 

CZ-Dibenzothtophenes 145.3 

C3-Dibenzothiophenes 54.0 

Fluoranthene 93.2 

Pyrene 218.4 

Cl-Fluoranthenes/Pyrenes 212.9 

Benzo(a)anthracene 71.2 

Chrysene 121.0 

Cl -Chrysenes 23 1.5 

C?-Chrysenes 162.9 

C3Chrysenes 12.8 

C4-Chrysenes 3.3 

Benzo(b)fluoranthene 11.8 

Benzo(k)fluoranthene 1.7 

Benzo(e)pyrene 23.8 
Benzo(a)pyrene 26.1 

Petylene 4.8 

Indeno(l,2,3-c,d)pyrene 2.0 

Dibenzo(a,h)anthracene 4.2 

Benzo(g,h,i)perylene 6.9 

Concentration Concentration 

5320.5 2740. I 

9158.0 4817.9 

3365.1 2093.2 

1413.7 699.5 

231.3 109.2 

327.4 207.5 

50.4 28.9 

274.5 182.2 

419.3 294.9 

390.7 266.8 

590.8 550.0 

131.2 91.5 

453.3 264.7 

82.4 41.7 

558.8 332.8 

369.1 199.0 

150.7 73.0 

36.6 29.2 

87.0 50.9 

179.1 78.1 

98.7 39.2 

53.3 21.5 

33.8 18.7 

78.2 44.9 

104.2 59.4 

18.3 9.6 

38.2 21.8 

63.9 35.3 

36.0 21.3 

2.0 J 0.1 

J 0.4 J 0.1 

4.6 J 1.9 

J 2.2 J 0.6 

7.4 3.1 

7.4 3.0 

J 2.7 J 1.1 

J 2.5 J 0.7 

J 2.1 J 0.9 

J 3.5 J 1 .s 

J 

J 

Concentration 

6599.3 

11282.7 

4029.2 

1358.0 

240.5 

333.9 

42.0 

288.4 

421.8 

355.5 

506.9 

215.2 

486.7 

85.1 

599.1 

357.5 

141.2 

46.6 

91.7 

181.4 

97.7 

38.7 

33.2 

77.6 

105.9 

17.5 

35.2 

60.1 

34.2 

0.4 J 

0.2 J 

2.9 - J 

0.9 J 

5.9 
58 J 

1.3 J 

0.8 J 

I .1 J 

2.1 J 

2-Methylnaphthalene 16071.5 5204.4 2772.3 6431.3 

1-Methylnaphthalene 13564.8 3953.7 2105.6 4851.4 

2.6Dimethylnaphthalene 5371.1 1373.8 866.2 1382.7 

l&,7-Trimethylnaphthalene 1359.7 346.3 224.3 33 I .8 

I-Methylphenanthrene 366.0 75.0 68.1 86.4 

ND Not Detected 
J CMDL 

NA Not Applicable 
Q Rcrullr Ouutdc QC 
I lntcricrcncc 

B Blank Ccmamrnauon >3xM,,L 
D Dilutmn 
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Client Sample ID 
Sample Descriptor 
Onginal Sample 
GERG ID 
Sample Type 

SDG 

S&B10 2-7 SB-BIO 2-8 

C35558 c35559 
SAMP SAMP 
AS175 AS175 

SB-BlO 2-9 

C35560 
SAMP 
A5175 

SB-BIO 2-10 

C35561 
SAMP 

A5175 

Dry Wetght 
Volume 
Sample Size Untts 

Man-ix 
% solid 

% Liptd 
Repornng Units 
Calculatton Basis (dry/wet) 

I .02 

Lner 
Water 

rig/L 
Wet 

1.02 
Liter 

Water 

rig/L 
Wet 

I 02 

Liter 
Water 

rig/L 
Wet 

1.02 
Liter 

water 

nglL 
Wet 

QC Batch ID 
Method 
Collectton Date 

Receive Date 
Extraction Date 
Analysis Date (PAH) 
Analysis Date (TPH) 

M2897 M2897 M2897 M2897 
GCMS GCMS GCMS GCMS 

05/I 7100 05/ 17100 05/l 9100 05/19/00 
05/24/00 05/24/00 05/24/00 05124100 
06/13/00 06/I 3100 06/l 3100 06113/00 
07117/00 07i17100 07/l 7100 07117/00 
08/29/00 08/29/00 08/29/00 08/29/00 

Surrogate Compounds 
d8-Naphthalene 
d IO-Acenaphthene 
dlO-Phenanthrene 
d I2-Chrysene 
d I2-Peryiene 

%Recovery %Recovery %RCCOW~ %Recovery 
259.6 I 69. I 1545.8 I 143.9 I 
116.8 102.0 874.9 I 93.1 
40.3 118.0 91.4 109.4 
137.7 Q 115.5 74.9 I IS.0 
131.9 Q 86.5 85.6 81.9 

Sum of PAHs 
Sum of PAHs wtth Perylene 

Concentration (rig/L) 
41308.18 

Concentration (n@L) 
631.51 

Concentration (rig/L) 
22663.2 I 

Concentration (ngL) 

388.14 

Petroleum Hydrocarbons Concentration (ug/L) Concentration (II@) Concentration (ug/L) Concentration (ug/L) 

- Total Resolved (TR) 268.29 13.96 174.00 14.61 
Unresolved Complex Mixture (UCM) 1123.90 62.88 862.29 34.92 
Total Petroleum Hydrocarbons (TPH) 855.61 48.92 688.29 20.31 

NC No, kactcd 

J <MDL 
NA Not Applicable 

Q Rauk OUUI& QC 

i In1crfncncc 

I3 Blank Conrmmaoon >,XMDL 

0 ollurl”” 
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Client Sample ID 
Sample Descriptor 
Onglnal Sample 
GERG ID 
Sample Type 

SDG 

SB-BIO 2-7 SB-BIO 2-8 SB-B IO 2-9 Se-810 2-10 

C35558 c35559 C35560 C35561 
SAMP SAMP SAMP SAMP 
A5175 A5175 A5175 AS175 

PAH Compounds Concentration Concentration 

Naphthalene 9904.7 112.5 
Cl-Naphthalenes 15734 6 162.3 
CZ-Naphthalenes 4481.7 72.1 
C3-Naphthalenes 794.2 106.3 
C4-Naphthalenes 766.4 38.2 

Biphenyl 201.8 6.1 
Acenaphthylene 21.1 1.9 
Acenaphthene 93.8 13.9 
Fluorene 156.4 14.3 

C I -Fluorenes 369.5 29.2 
CZ-Fluorenes 496.5 0.3 
C3-Fluorenes 1201.5 7.0 

Phenanthrene 167.8 13.9 
Anthracene 121.9 2.2 

C 1 -PhenanthrenesiAnthracenes 793.0 8.1 
C2-PhenanthrenesIAnthracenes 147.3 7.6 
C3-PhenanthrenesiAnthracenes 774.7 3.9 
C4-PhenanthrenesiAnthracenes 619.2 1.5 

Dlbenzothiophene 90.5 2.6 
Cl-Dibenzothiophenes 511.0 3.8 
CZ-Dibenzothlophenes 546.0 6. I 
C3-Dibenzothlophenes 896.4 6.1 

Fluoranthene 6.4 1.7 
Pyrene 21.9 1.5 

Cl-FluoranthenesIPyrenes 794.3 3.2 
Ber&(a)anthracene 9.1 0.4 
Chrysene 20.3 0.4 

C I -Chrysenes 167.0 1.2 
CZ-Chrysenes 206.3 0.3 
C3-Chrysenes 103.8 0.2 
C4-Chrysenes 301.7 0.1 

Benzo(b)fluoranthene 10.5 0.3 
Benzo(k)fluoranthene 33.4 0.2 
Benzo(e)pyrene 26.5 0.4 
Benzo(a)pyrene 61.1 0.3 
Perylene 7.3 0.3 
Indeno(l,2,3-c,d)pyrene 23.7 0.4 
Dibenzo(a,h)anthracene 15.0 0.0 
Benzo(g,h.l)perylene 9.8 0.8 

2-Methylnaphthalene 7674.9 92.4 
I -Methylnaphthalene 8059.8 69.9 
2,6-Dimerhylnaphthalene 176.5 19.2 
1,6,7-Trimethyinaphthalene 33.0 19.5 
1 -Methylphenanthrene 13.9 3.4 

J 

J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
I 
I 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 

Concentration 

134.4 

858.2 
4773.0 
2888.2 
590.0 
131.3 
96.9 

465.2 
614.3 
1057.3 
1342.7 
891.8 
917.1 
255.4 
1899.0 
1423.3 

734.0 
267 6 
112.9 
573.0 
422.4 
150.4 
119.9 
309.9 
461.7 
112.6 
188.3 
412.5 
317.1 
14.4 
3.6 
18.5 
1.9 

41.6 
3 1.9 

9.8 
3.2 

. 6.8 
11.3 

Concentration 

48.2 
87.8 
56.4 
28.1 
0.7 
7.4 

I.8 
12.7 
Il.0 

33.2 
12.6 
10.5 
13.0 

2.6 
19.1 
8.0 
40 
0.8 
2.8 
4.6 
6.8 
2.9 
1.6 
2.3 
4.0 
0.5 
0.7 
0.3 
0.5 
0.3 

J 0.1 
0.1 - J 
0.2 J 
0.3 J 
0.7 J 
0.2 J 
0.1 J 
0.3 J 
0.8 J 

101.5 44.8 
756.7 43.1 
2372.5 20.8 
823.3 7.0 
360.7 5.6 J 

ND Not Dacctcd 

J a4DL 

NA No1 Applxable 

Q Rcruk Ouuidc QC 

I lnmfercnce 

8 Blank Conummarmn >~xMDL 

D Dllurlm 
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Client Sample 1D 

Sample Descriptor 
Original Sample 
GERG ID 
Sample Type 

SDG 

Proc. Blank Blank Spike 

418620 418621 
BLANK LBS 

BS Duplicate 

418622 
LBSD 

418621 
LBSRPD 

Dry Weight 
Wet Weight 

Sample Sue Units 
Matrix 
% solid 
% LIpid 

Reporting Units 
Calculation Basis (dry/wet) 

1 .oo 

Liter 

rig/L 
Wet 

I .oo 
Liter 
Water 

% 

wet 

I .oo 
Liter 

water 

% 
Wet 

QC Batch ID 
Method 
Collection Date 
Receive Date 

Extraction Date 
Analysis Date (PAH) 
Analysis Date (TPH) 

M2880 M2880 M2880 
GCMS GCMS GCMS 

05/08/00 05108100 05108/00 
05/22/00 os122/00 05/22/00 
08/23/00 08/23/00 08/23/00 

Surrogate Compounds % Recovery % Recovery % Recovery 
d8-Naphthalene 76.2 80.2 81.9 
dlO-Acenaphthene 74.6 83.0 84.2 

d IO-Phenanthrene 74.5 19.2 86.3 
d 12-Chrysene 57.2 76.1 82.3 
dl2-Perylene 65.0 51.1 58.6 

Sum of PAHs 
Sum of PAHs with Perylene 

Concentration (rig/L) 
22.7 

Concentration (rig/L) Concentration (I@) 
NA NA 

Petroleum Hydrocarbons Concentration (q/L) % Recovery % Recovery 
Total Resolved (TR) 5.07 94.79% 93.94% - 
Unresolved Complex Mixture (UCM) 5.07 NA NA 
Total Petroleum Hydrocarbons (TPH) 0.00 NA NA 

ND Not Dctcctcd 
J <MDL 

NA NM Applicable 
Q Rcrulu Ouutdc QC 
I l”td-CC 

B Blank Conmmnalim >3rMDL 
D Diluhm 
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Client Sample ID 

Sample Descriptor 
Original Sample 
GERG ID 
Sample Type 

SDG 

Proc. Blank Blank Spike BS Duplicate 

Q 18620 Q18621 418622 
BLANK LBS LBSD 

418621 

LBSRPD 

PAH Compounds 
Naphthalene 2.6 

Cl -Naphthalenes I .9 
CZ-Naphthalenes 0.3 
C3-Naphthalenes 0.0 
C4-Naphthalenes 0.6 

Biphenyl 1.8 
Acenaphthylene 0.3 
Acenaphthene 0.5 
Fluorene 0.9 

C 1 -Fluorenes 

Concentration 

I .5 
CZ-Fluorenes 0.1 
C3-Fluorenes 0.3 

Phenanthrene I.1 
Anthracene 0.3 

Cl-Phenanthrenes/Anthracenes 0.1 
C2-Phenanthrenes/Anthracenes 0.1 
C%Phenanthrenes/Anthracenes 0.1 
C4-Phenanthrenes/Anrhracenes 0.1 

Dibenzothiophene 0.5 
C I -Dibenzothiophenes 0.1 
CZ-Dibenzothiophenes 0.0 
C3-Dibenzothiophenes 0.1 

Fluoranthene 0.7 
Pyrene 2.8 

C 1 -Fluoran thenes/Pyrenes 0.1 
Benzo(a)anthracene 0.5 
Chrysene 0.5 

C I -Chrysenes 0.5 
CZ-Chrysenes 0.0 
C3-Chrysenes 0.1 
C4-Chrysenes 0.1 

Benzo(b)fluoranthene 0.4 
Benzo(k)fluoranthene 01 
Benzo(e)pyrene 0.4 
Benzo(a)pyrene 1.0 
Perylene 0.5 
Indeno( I ,2,3-c,d)pyrene 0.5 
Dibenzo(a,h)anthracene 0.3 
Benzo(g,h.i)perylene 0.9 

.I 
J 
.I 
J 
J 

I 
J 

J 
.I 
.I 
J 
.I 
J 
.I 
J 
J 
J 
J 

J 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 
I 

J 
J 
J 
J 
J 

% Recovery % Recovery ?/oRPD 
102.7 102.6 0.2 

100.4 101 4 I.1 
97.1 101.6 4.5 
99.3 100.3 0.9 
95.1 96.4 I.3 

103.1 100.7 2.4 
103.0 96.5 6.5 

99.0 96.6 2.4 

101.4 101.1 0.3 
103.6 101.9 1.7 

104.8 99.7 5.0 
102.9 98.8 4.1 

109.8 110.7 0.8 
106.3 104.0 . 2.2 
105.1 101.5 3.5 
100.7 90.8 10.4 
106.0 98. I 7.7 
108.2 113.6 4.9 

108.8 98.3 10.1 
106.0 - 99.5 6.4 

2-Methylnaphthalene 
1 -Methylnaphthalene 
2,6-Dimethylnaphthalene 
1,6,7-Trimethylnaphthalene 
l-Methylphenanthrene 

1.2 
0.7 

0.7 
0.3 
0.5 

97.1 99.3 2.2 
96.2 91.2 1 .o 

95.1 97.5 2.5 
100.2 104.2 3.9 
99.0 97.1 1.9 

Average %Recovery 102.0 100.4 3.5 

No Not Dcwctcd 
J <MDL 

NA Not Applicable 

Q Rcsuiu Ou‘adc QC 
I Intcrfcrcncc 

B Blank Conlaminamn >,xMDL 
0 mullon 
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Client Sample ID 

Sample Descriptor 
Onginal Sample 
GERG ID 
Sample Type 
SDG 

QL8623 
APAC 

Dry Welght 
Wet Weight 

Sample Size Umts 
Matrix 
% solid 
% Llpid 
Reporting Units 
Calculation Basis (dry/wet) 

I .oo 
Liter 

% 
Wet 

QC Batch [D 
Method 
Collecnon Date 
Receive Date 
Extraction Date 
Analysis Date (PAH) 
Analysis Date (TPH) 

M2880 
GCMS 

05/08/00 
05/‘22/00 
08/23/00 

Surrogate Compounds % Recovery 
d8-Naphthalene 83 I 

dlO-Acenaphthene 86 8 
dlO-Phenanthrene 83 5 
d 12-Chrysene 79 1 
d 12-Perylene 59 0 

Sum of PAHs 
Sum of PAHs wth Perylene 

Concentration (q/L) 
NA 

Petroleum Hydrocarbons 
Total Resolved (TR) 
Unresolved Complex Mixture (UCM) 
Total Petroleum Hydrocarbons (TPH) 

% Recovery 
100.00?/0 

NA 
NA 

ND Not Octmd 
J -3dDL 

NA Not Applicable 
Q Rcsulu Outade QC 
I 1narfcmlcc 

B Blank Contamnauan z-JxMDL 
0 DlI”ClO” 
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Client Sample ID 

Sample Descriptor 
Onginal Sample 
GERG ID 
Sample Type 

SDG 

418623 
APAC 

PAH Compounds 
Naphthalene 

C I -Naphthalenes 
CZ-Naphthalenes 
C3-Naphthalenes 
C4-Naphthalenes 

Biphenyl 
Acenaphthylene 
Acenaphthene 
Fluorene 

C 1 -Fluorenes 
CZ-Fluorenes 
C3-Fluorenes 

Phenanthrene 
Anthracene 

C I -Phenanthrenes/Anthracenes 
C2-Phenanthrenes/Anthracenes 
C3-PhenanthrenesiAnthracenes 
C4-PhenanthrenesiAnthracenes 

Dibenzothiophene 
Cl-Dibenzothiophenes 
CZ-Dibenzothiophenes 
C3-Dibenzothiophenes 

Fluoranthene 
Pyrene 

Cl-Fluoranthenes/Pyrenes 
Eenzo(a)anthracene 
Chrysene 

Cl Chrysenes 
CZ-Chrysenes 
C3-Chrysenes 
C4-Chrysenes 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(e)pyrene 
Benzoja)pyrene 
Petylene 
Indeno(l,2.3-c.d)pyrene 

Dibenzo(a,h)anthracene 
Benzo(g,h,i)paylene 

% Recovery 
100.0 

100.0 
100.0 
100.0 
1000 

100.0 
100.0 

100.0 

100.0 
100.0 

100 0 
IO00 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

100.0 
100.0 

2-Methylnaphthalene 100.0 

l-Methylnaphthalene 100.0 

2,6-Dtmethylnaphthalene 100.0 

1,6,7-Tnmethylnaphthalene 100.0 
1 -Methylphenanthrene 100.0 

ND Not Dcxncd 
J <MDL 

NA Not Applicable 
Q Raulu Outside QC 
J In1elfcrmcc 

B Biank Conmminarlo” >3rMDL 
0 Dduuon 

Average %Recovery 100.0 
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Client Sample ID 

Sample Descriptor 
Onginal Sample 
GERG ID 
Sample Type 
SDG 

GERG STD CHK 

W41217 
REF 

. . 

Dry Weight 
Wet Welght 
Sample Size Units 
Mamx 
% solid 
o/o LipId 
Reporrq Unlrs 
Calculation Basis (dry/wet) 

1.00 

Millilrter 
Oil 

ng/mL 

QC Batch ID 
Method 
Collection Date 
Receive Date 
ExtractIon Date 
Analysis Date (PAH) 
Analysis Date (TPH) 

GCMS 

05122100 
08/23100 

Surrogate Compounds % Recovery 
dS-Naphthalene 102.7 
dlO-Acenaphrhene 111.6 
dlO-Phenanthrene 92.4 
di2Chrysene 91.8 
dl2-Perjlene 53.3 

Sum of PAHs 
Sum of PAHs wth Perylene 

Concentration (II@) 
13850.3 

Petroleum Hydrocarbons Concentration (ug/L) 
Total Resolved (TR) 119.54 
Unresolved Complex Mixture (UCM) 763.53 
Total Petroleum Hydrocarbons (TPH) 643.99 

Page 2 I 
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Client Sample [D 

Sample Descriptor 

Original Sample 
GERG ID 
Sample Type 

SDG 

GERG STD CHK 

W41217 
REF 

PAH Compounds Concentration -35% to +3.5% Concentratio 
Naphthalene 

Cl -h’aphthalenes 
CZ-Naphthalenes 
C3-Naphthalenes 
C4-Naphthalenes 

Biphenyl 
Acenaphthylene 
Acenaphthene 
Fluorene 

Cl -Fluorenes 
CZ-Fluorenes 
C3-Fluorenes 

Phenanthrene 
Anthracene 

Cl-PhenanthrenesiAnthracenes 
C2-PhenanthrenedAnthracenes 
C3-PhenanthrenedAnthracenes 
C4-PhenanthrenesiAnthracenes 

Dlbenzothlophene 
Cl-Dibenzothiophenes 
CZ-Dlbenzothlophenes 
C3-Dtbenzothiophenes 

.- Fluoranthene 
Pyrex 

Cl-Fluoranthenes/Pyrenes 
Benzo(a)anthracene 

.- 
Chrysene 

C 1 -Chrysenes 
Ct-Chrysenes 
C?-Chrysenes 
C4-Chrysenes 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(e)pyrene 
Benzo(a)pyrene 
Perylene 
Indeno(l,2,3-c,d)pyrene 

Dibenzoja,h)anthracene 

Benzo(g,h,i)perylene 

581.9 
2270.3 

1907.2 
1432.2 
511.7 
208.7 
19.9 
16.3 

132.5 
281.0 
402.9 
283.0 
362.5 
13.4 

729.5 
774.8 
682.9 
374.1 
310.2 
571.0 
731.3 
640.9 

6. I 
15.0 
131.3 
10.9 
68.9 
159.1 
142.5 
23.2 

10.6 
a.7 
1.8 

17.1 
3.3 
5.2 

1.5 

1.9 
5.3 

J 
J 

J 

J 
J 
J 
J 
J 
J 

J 

J 
J 

OK 308 5 
OK 1350.1 
OK 1103.7 
OK 851.3 
OK 438.7 
OK 120.2 

<MDL 0.1 
<MDL 7.5 

<iOxMDL 55.1 
OK 44.2 
OK 76.4 
OK -31.7 
OK 165.8 

<MDL 1.8 
OK 352.6 
OK 387.7 
OK 307.5 
OK 113.5 
OK 120.9 
OK 238.8 
OK 331.9 
OK 277.3 

<MDL 1.6 
<MDL 6.2 

~1 OxMDL 50.9 
<MDL a3 

<IOxMDL 28.2 
<lOxMDL 41.2 
<iOxMDL 59.0 
<IOxMDL 12.1 

<MDL 7.1 
<MDL 2.6 
<MDL 0.4 
<IMDL 6.4 
<MDL 0.7 
<MDL 0.5 
<MDL 0.1 

<MDL 0.5 
<MDL 1.8 

to 748.2 
to 3289.1 
to 2789.2 
to 2468.9 
to 1477.5 
to 292.5 

to 5.3 
to 24.0 
to 136.0 

to 603.2 
to 981.1 
to 1250.5 
to 399.2 
to 13.7 
to 946.0 
to 1130.0 
to 939.6 
to 425.7 
to 336.9 
to 676.8 
to 992.9 
to 935.4 

to 9.7 
to 22.4 
to 161.2 
to 16.5 
to 78.3 
to 159.6 
to 210.7 
to 42.6 

to 33.6 
to 10.5 
to 4.4 
to 18.2 
to 63 
to 33 

to 3.0 

to 3.3 
to 7.0 

to 1816.5 
to 1474.5 
to 1154.1 
to 639.8 
to 274.2 

514.4 
2256.7 
I 882. I 
1569.2 
884.7 
200.8 

2.1 
14.6 
92.8 

257.4 
422.1 
438.8 
215.4 

6.5 
62 I .6 
716.8 
584.6 
245.0 
217.8 
434.3 
623.0 
559.8 

4.8 

13.1 
98.8 
5.9 
50.7 
95.4 
123.4 
25.1 
17.9 
5.9 
2.0 
il.6 
2.8 
1.7 

1.2 

1.6 
4.0 

2-Methylnaphthalene 1246.8 OK 747.9 
1-Methylnaphthalene 1023.5 OK 6013 
2,6-Dlmethylnaphthalene 794.7 OK 466.5 
I ,6.7-Tnmethylnaphthalene 416.0 OK 261.2 
1 -Methylphenanthrene 272.1 OK 103.1 

1248.1 97.5 
1008.7 83.6 
786.3 68.6 
437.9 36.1 
180.8 22.3 

SD 
39 a 
179.6 
184.0 
259.6 
209.8 
15.9 

I .9 
3.1 
8.0 

189.4 
304.7 

487.5 
20.3 
3.7 
79.1 
120.3 
111.5 
70.4 
31.8 
67.0 
112.4 
133.1 
2.4 

3.5 
20.6 
6.4 
7.3 

22.8 
32 6 
6.4 

7.0 
1.9 
I .j 
I .a 
1.8 
0.8 

1.1 

0.8 
I.2 

ND Not Dctcctcd 
J <MDL 

NA Not Applicable 
Q Rcrulu Outside QC 
I Intcrfcrmcc 

a Blank Contamnu\on >~XMDL 
” Dll”llO” 
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Client Sample 1D 

Sample Descriptor 

Original Sample 

GERG ID 

Sample Type 

SDG 

Procedure Blank 

418750 

Blank 

Blank Spike Blank Spike Dup 

QiS751 418752 

LBS LBSD 

A.5175 A5175 

418751 

LESRPD 

Dry Weight 

Volume 

Sample Size Umts 

Matrix 

% solid 

% Lipld 

Reponmg Umts 

Calculation Basis (dry/wet) 

1.00 

Liter 

Water 

rig/L 

Wet 

1 .oo 

Ltter 

Water 

% 

Wet 

1.00 

Liter 

Water 

% 

Wet 

QC Batch ID 

Method 

Collection Date 

Receive Date 

Extraction Date 

Analysis Date (PAH) 

Analysis Date (TPH) 

M2897 M2897 M2897 

GCMS GCMS GCMS 

05/24/00 05/24/00 

06113/00 06/13/00 06/l 3100 

07/17/00 07/l 7/00 07/l 7100 

08129100 08129lOO 08/29/00 

Surrogate Compounds % Recovery % Recovery % Recovery 

d8-Naphthalene 76.4 83.7 104.8 

d IO-Acenaphthene 73.8 97.1 101.6 

d IO-Phenanthrene 79.0 106.1 114.5 

dl2Chrysene 59.1 89.3 93.6 

dl2-Perylene 98.2 96.7 92.4 

Suti-of PAHs 
Sum of PAHs wth Perylene 

Concentration (q/L) 
33.5 

Concentration (rig/L) Concentration (rig/L) 

NA NA 

Petroleum Hydrocarbons Concentration (q/L) % Recovery % Recovery 

Total Resolved (TR) 4.15 89.68% 87.97% 

Unresolved Complex Mixture (UCM) 67.29 NA NA 

Total Petroleum Hydrocarbons (TPH) 63.13 NA NA 

ND Not Dckrcmd 
I <MDL 

NA Not Applicable 
Q Rerults Ouwde QC 
I I”rcrfcrcncc 

B BlankContmma:m>h&fD~ 
D Dilution 
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Academy of Natural Sciences 

Client Sample ID 

Sample Descriptor 

Origmal Sample 

GERG ID 

Sample Type 

SDG 

Procedure Blank 

QI 8750 

Blank 

Blank Spike 

418751 

LBS 

A5175 

Blank Spike Dup 

418752 

LBSD 

A5175 

Ql8751 

LBSRPD 

PAH Compounds Concentration % Recovery “A Recovery %RPD 
Naphthalene 5.1 

C I -Naphthalenes 4. I 

.C2-Naphthalenes 1.6 

C3-Naphthalenes 2.5 

C4-Naphthalenes 0.1 

Biphenyl I .7 

Acenaphthyiene 0.3 

Acenaphthene 0.7 

Fiuorene 0.8 

Cl-Fluorenes 1.0 

CZ-Fiuorenes 0.5 

C3-Fluorenes 1.4 

Phenanthrene 1.4 

Anthracene 0.5 

Cl -PhenanthrenesiAnthracenes 1.9 

C2-PhenanthrenesIAnthracenes 2.3 

C3-Phenanthrenes/Anthracenes 0.2 

C4-Phenanthrenes/Anthracenes 0.2 

Dibenzothiophene 0.3 

C I -Dibenzothiophenes 0.2 

CZ-Dibenzothlophenes I.0 

C3-Dibenzothiophenes 0.1 

FluoFanthene 0.7 

Pyrene 0.5 

C 1 -Fluoranthenes/Pyrenes 0.2 

Benzo(a)anthracene 0.2 

CiTysene 0.2 

C 1 -Chrysenes 0.2 

CZ-Chrysenes 0.1 

C3-Chrysenes 0.1 

C4-Chrysenes 0.1 

Benzo(b)fluoranthene 0.4 

Benzo(k)fluoranthene 0.4 

Benzo(e)pyrene 0.4 

Benzo(a)pyrene 0.9 
Pet$cne 0.2 

Indeno(l,2,k,d)pyrene 0.2 

Dibenzo(a,h)anthracene 0.6 
Benzo(g,h,i)perylene 0.5 

Z-Methylnaphthalene 2.4 

I-Methylnaphthalene 1.7 

2,6-Dimethyinaphthalene 0.8 

I ,6,7-Trimethylnaphthaiene 0.9 
l-Methylphenanthrene 0.4 

1134 101.9 10.8 

96.6 95.6 I .o 

119.7 119.1 0.5 

93.1 94.4 I .4 

99.5 102.4 2.9 

96.9 90.4 6.9 

96. I 94.3 1.9 

J 

J 

86.0 83.1 3.4 

101.5 94.8 6.8 

103.6 98.3 5.3 

J 91.2 88.5 3.0 

97.7 93.4 4.4 

J 

J 89.3 85.7 4.2 

13.6 104.1 34.4 ‘Q 

103.1 99.4 3.6 

113.2 109.1 3.8 
113.4 108.8 4.3 

65.5 59.6 9.5 

77.3 70.2 9.5 
84.0 79. I 6.0 

117.7 
114.3 

101.4 

105.8 

99.7 

98.2 

92.0 24.5 

95.9 17.5 

98.6 2.8 
108.5 2.5 

93.7 6.2 

94.4 7.1 
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Client Sample ID 
Sample Descriptor 
Original Sample 
GERG ID 

Sample Type 
SDG 

Q18753 
APAC 

Dry Weight 

Volume 
Sample Size Units 
Matrix 
% solld 
% Lipid 
Reportmg Units 
Calculation Basis (dry/wet) 

I .oo 
Liter 

rig/L 
Wet 

QC Batch ID 
Method 
CollectIon Date 

Receive Date 
Exbctlon Date 
Anaiyw Date (PAH) 
Analysis Date (TPH) 

M2897 
GCMS 

06/13/00 
07117/00 
08/29100 

Surrogate Compounds 
d&Naphthalene 
d IO-Acenaphthene 
dl 0-Phenanthrene 
d 12-Chrysene 

d 12-Perylene 

% Recovery 
NA 
NA 
NA 
NA 

NA 

Sum of PAHs Concentration (rig/L) 
Sum of PAHs with Perylene NA 

Petroleum Hydrocarbons 
Total Resolved (TR) 
Unresolved Complex Mixture (UCM) 
Total Petroleum Hydrocarbons (TPH) 

% Recovery 
100.00% 

NA 
NA 

ND Not Dctcctcd 
J <MDL 

NA Not Applicable 
Q Rcsul& Outside QC 
I lntcrfcrmcc 

R Blank Commtnamn >~MDL 
D Dll”ll0” 
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Client Sample ID 
Sample Descriptor 
Original Sample 

GERG ID 
Sample Type 

SDG 

418753 
APAC 

PAH Compounds 
Naphthalene 

Cl -Naphthalenes 
C?-Naphthalenes 
C3-Naphthalenes 
C4-Naphthaienes 

Biphenyl 
Acenaphthylene 
Acenaphthene 
Fluorene 

C 1 -Fluorenes 
CZ-Fluorenes 
C3-Fiuorenes 

Phenanthrene 
Anthracene 

Cl-Phenanthrenes/Anthracenes 
C2-Phenanthrenes/Anthracenes 
C3-Phenanthrenes/Anthracenes 
C4-PhenanthrenesIAnthracenes 

Dibenzothiophene 
Cl-Dibenzothiophenes 
CZ-Dibenzothiophenes 
C3-Dibenzothiophenes 

Fluoranthene 
Pyrene 

Cl -Fluoranthenes/Pyrenes 
Benzo(a)anthracene 
Chrysene 

C 1 -Chrysenes 
CZ-Chrysenes 
C3-Chrysenes 
C4-Chrysenes 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(e)pyrene 
Benzo(a)pyrene 
Perylene 

Indeno(l,2,3+d)pyrene 
Dibenzo(a,h)antbracene 

Benzo(g,h,i)perylene 

% Recovery 
107.6 

100.2 
117 6 
100.0 
100.0 

93.6 
100.0 

85.8 

94.7 
99.9 

88.2 
94.2 

84.7 
104.2 
99.8 
112.0 
115.5 

62.4 

12.4 
81.2 

.- 

2-Methylnaphthaiene 96.8 

I-Methylnaphthalene 102.1 

2,&Dimethylnaphthalene 103.0 

I ,6,7-Trimethylnaphthalene 101.4 

1-Methylphenanthrene 96.5 

Average %Recovery 96.6 

ND Not Detected 
J <hiDL 

NA Nat Apphcablc 
Q Rcsuls Oumdc QC 
I Intcrfcrcnce 

B Blank Conmmnat~on ‘3xMDL 
D Dilurmn 
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Client Sample ID 
Sample Descriptor 
OnginalSample 
GERG ID 

Sample Type 
SDG 

GERG STD CHK 

W41388 
REF 

Dry Weight 
Volume 
Sample Size Units 
Mamx 
% solid 

% Lipid 
Reportlog Unlts 
Calculauon Basis (dry/wet) 

Milliilter 
Oil 

ngimL 

QC Batch ID 
Method 
Collection Date 
Receive Date 
Extraction Date 
Analysis Date (PAH) 

Analysis Date (TPH) 

GCMS 

07/I i/o0 
08/29/00 

Surrogate Compounds % Recovery 
d8-Naphthalene 107.4 
d IO-Acenaphthene 105.3 
dlO-Phenanthrene 91.1 
d 12-Chrysene 86.1 
d 12-Pqlene 92.4 

.- 

Sum of PAHs Concentration (II@) 
Sum of PAHs with Perylene 12952.3 

Petroleum Hydrocarbons % Recovery 
Total Resolved (TR) 138.40 
Unresolved Complex Mixture (UCM) 844.95 
Total Petroleum Hydrocarbons (TPH) 706.54 

Page 27 
Printed 09101/2000 



Academy of Natural Sciences 

Client Sample ID 
Sample Descriptor 
Origmal Sample 
GERG ID 
Sample Type 
SDG 

GERG STD CHK 

w41388 
REF 

PAHCompounds Concentration -35% to +350/u Concentratio SD 
Naphthaiene 

C I -Naphthalenes 
CZ-Naphthalenes 
C3-Naphthalenes 
C4-Naphthalenes 

Blphenyi 
Acenaphthylene 
Acenaphthene 
Fluorene 

Cl-Fluorenes 
C2-Fluorenes 
C3-Fluorenes 

Phenanthrene 
Anthracene 

Cl-PhenanthreneslAnthracenes 
C2-PhenanthrenesiAnthracenes 
C3-Phenanthrenes/Anthracenes 
C4-Phenanthrenes/Anthracenes 

Dibenzothlophene 
C 1 -Dibenzothlophenes 
C2-Dlbenzothlophenes 
C3-Dlbenzothlophenes 

Fluoranthene 
Pyrene 

C 1 -Fluoranthenes/Pyrenes 
Benzo(a)anthracene 

-- Chrysene 
C 1 -Chrysenes 
CZChrysenes 
C3-Chrysenes 
C4-Chrysenes 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(e)pyrene 
Benzo(a)pyrene 
Perylene 
Indeno(l,2,3-c,d)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,l)perylene 

616.1 
2358.7 
1769.2 

1295.0 
558.5 
229.4 
23.5 
17.0 
166.4 
358.3 
439.1 
439.0 
347.2 
12.6 

524.2 
745.5 

540. I 
229.2 
240.5 

440.8 
573.1 
453.4 

5.5 
14.6 
114.5 
7.5 

12.2 
121.1 
1602 
22.1 
12.3 
a.3 
I.2 

14.7 
4.9 
9.0 
0.7 
2.1 
5.1 

J 
J 

J 

J 
J 
J 
J 
J 
J 
J 
J 
J 

OK 308.5 
OK 1350.1 
OK 1103.7 
OK 851.3 
OK 438.7 
OK 120.2 

<IOxMDL 0.1 
<MDL 7.5 

<IOxMDL 55.1 
OK 44.2 
OK 76.4 
OK -31.7 
OK 165.8 

<MDL 1.8 
OK 352.6 
OK 387.7 
OK 307.5 
OK 113.5 
OK 120.9 
OK 238.8 
OK 331.9 
OK 277.3 

<MDL 1.6 
<MDL 6.2 

<lOxMDL 50.9 
<MDL -03 

<IOxMDL 28.2 
<lOxMDL 47.2 
<IOxMDL 59.0 
<lOxMDL 12.1 

<MDL 7.1 

<MDL 2.6 
<MDL 0.4 
<MDL 6.4 
<MDL 0.7 
<MDL 0.5 
<MDL 0.1 
<MDL 0.5 
<MDL 1.8 

2-Methyinaphthaiene 1287.6 OK 747.9 
1 -Methyinaphthalene 1071.0 OK 601.3 
2,6-Dimethylnaphthalene 862.9 OK 466.5 
1,6,7-Tnmethylnaphthalene 470.4 OK 261.2 
I-Methylphenanthrene 252.1 OK 103.1 

to 748.2 
to 3289.1 
to 2789.2 
to 2468.9 
to 1477.5 
to 292.5 
to 5.3 
to 24.0 
to 136.0 
to 603.2 
to 981.1 
to 1250.5 
to 399.2 
to 13.7 
to 946.0 
to 1130.0 
to 939.6 
to 425.7 
to 336.9 
to 676.8 
to 992.9 
to 935.4 
to 9.7 
to 22.4 
to 161.2 
to 16.5 

to 783 
to 159.6 
to 210.7 
to 42.6 
t0 33.6 
to 10.5 
to 4.4 
to 18.2 
to 6.3 
to 3.3 
to 3.0 
to 3.3 
to 7.0 

to 1816.5 
to 1474.5 

to 1154.1 
to 639.8 
to 274.2 

514.4 39.8 
2256.7 179.6 
1882.1 184.0 
1569.2 259.6 
884 7 2098 
200.8 15.9 

2.1 1.9 
14.6 3.1 
92.8 8.0 

257.4 ia9 4 
422.1 304.1 
438.8 487 5 
275.4 20.3 

6.5 3.7 
621.6 79.1 
716.8 120.3 
584.6 I I I.5 
245.0 70.4 
217.8 31.8 
434.3 67.0 
623.0 112.4 
559.8 133.1 

4.8 2.4 
13.1 3.5 
98.8 20.6 
5.9 6.4 

50.7 73 
95.4 22.8 
123.4 32.6 
25.1 6.4 
17.9 7.0 
5.9 I .9 
2.0 1.3 
11.6 I .a 
2.8 1.8 
1.7 0.8 
I .2 I.1 
I .6 0.8 
4.0 1.2 

1248.1 97.5 
iO08.7 83.6 
786.3 68.6 
437.9 36.1 
Lao.8 22.3 
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Lab Sample ID: C35614 
Sample Descriptor: SB OIL SAMPLE 

Analysis Date: 06/06/2000 

Normal Alkane Compounds 

n-C3 
n-C4 
n-C5 
n-C6 
n-C7 
n-C8 
n-C9 
i-C9 

n-Cl0 
i-Cl0 
n-Cl1 
n-Cl2 
i-Cl3 
i-Cl4 
n-Cl3 
i-Cl5 
n-Cl4 
i-Cl6 
n-C15 
n-Cl6 
i-Cl8 
n-C 17 
i-Cl9 

n-Cl8 
i-C20 
n-Cl9 
n-C20 
n-C2 1 
n-C22 
n-C23 

n-C24 
n-C25 
n-C26 
n-C27 
n-C28 
n-C29 
n-C30 

n-C3 1 
n-C32 

Yo Composition 

0.3 

1.8 
2.5 
2.8 
3.3 
3.6 
3.3 
0.9 
3.6 
1.8 
4.8 
6.2 
1.6 
1.6 
7.4 
1.3 
6.4 
2.0 
5.4 
4.9 
1.5 
3.9 
2.5 
3.0 
1.1 
2.9 
2.1 
2.5 
2.2 
2.1 
1.9 - 
1.8 
1.5 
1.2 
1.1 
0.9 
0.7 

0.6 
0.4 



Lab Sample ID: C3.5614 
Sample Descriptor: SB OIL SAMPLE 

Analysis Date: 06/06/2000 

Gasoline Range Compounds Peak # 

Propane 1 

% Composition 

0.7 
iso-Butane 2 1.8 
n-Butane 3 4.1 

iso-Pentane 4 6.8 
n-Pentane 5 5.7 

2,2-Dimethylbutane 6 0.7 
Cyclopentane 7 1.0 

2-Methylpentane 8 4.7 
3-Methylpentane 9 3.1 

n-Hexane 10 6.5 
Methylcyclopentane 11 3.8 

Dimethylpentane 12 0.7 
Cyclohexane 13 3.7 

Benzene 14 2.4 
Unknown #1 15 0.9 

2-Methylhexane 16 4.0 
3-Methylhexane 17 3.7 

1,3-Dimethyl(cis)cyclopentane 18 1.1 

1,3-Dimethyl(trans)cyclopentane 19 1.1 
1,2-Dimethyl(trans)cyclopentane 20 2.0 

n-Heptane 21 7.5 

Methylcyclohexane 22 8.9 
Toluene 23 6.6 
n-Octane 24 8.2 

Ethylbenzene 25 1.4 
m- & p-Xylene 26 6.5 

o-Xylene 27 2.6 



Lab Sample ID: C35614 
Sample Descriptor: SB OIL SAMPLE 

Analysis Date: 06/06/2000 

Isoprenoid Compounds % Composition 

i-Cl0 6.5 
i-Cl 1 
i-Cl3 
i-Cl4 
i-Cl5 
i-Cl6 
i-C18 
i-Cl9 
i-C20 

12.7 
11.1 
10.9 
8.8 
14.0 
10.4 
17.7 
7.8 

Parameters 

Based on Gasoline Range Compounds 
AROMATICITY A 0.37 

B 0.81 
X 0.80 

PARAFFINICITY C 1.11 
I 1.84 

F 0.84 

H 22.85 

NORMALITY R 1.88 
U 0.98 

Based on Higher Molecular Weight Compounds 
Dominant Alkane 

n-C9/n-C 19 
n-Cl j/n-C25 
n-C17/i-Cl9 
n-C 18/i-C20 
i-C 1 g/i-C20 

Isoprenoid Index 
Odd Even Ratio 

CPI (a-C23) 
CPI (Xi-C23) 

13 
1.14 
3.05 - 
1.56 
2.67 
2.26 
0.35 
1.07 

1.15 
1.17 



. 
Lab Sample ID: C356 14 

Sample Descriptor: SB OIL SAMPLE 
Analysis Date: 06/06/2000 

Alkane Distribution 

8.0 

0.0 

Alkane 

Isoprenoid Distribution 

i-C11 l-Cl3 I-C14 i-C15 i-Cl6 i-C18 i-Cl9 i-C20 

Isoprenoid 

Gasoline Range Compounds 

8.0 

z 8 6.0 

; 
a 

4.0 

2.0 

0.0 

I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Peak # 



Lab Sample ID: D35614 
Sample Descriptor: SB OIL SAMPLE 

Analysis Date: 06/06/2000 

Normal Alkane Compounds % Composition 
n-C3 0.1 

0.6 
0.9 
1.0 
1.1 
1.3 
1.7 
0.5 
2.5 
1.7 
4.5 
6.0 
1.9 
1.8 
7.7 
1.6 
7.2 
2.3 
6.6 
5.8 
1.7 
4.6 
3.3 
3.7 
1.4 
3.6 
3.4 
3.0 
2.8 
2.7 
2.6 
2.4 
1.9 
1.6 
1.3 
1.2 
0.9 
0.8 
0.6 

n-C4 
n-C5 
n-C6 
n-C7 
n-C8 
n-C9 
i-C9 

n-C10 
i-Cl0 
n-Cl1 
n-Cl2 
i-Cl3 
i-Cl4 
n-Cl3 
i-Cl5 
n-Cl4 
i-Cl6 
n-Cl5 
n-Cl6 
i-Cl8 
n-Cl7 
i-Cl9 
n-C18 
i-C20 
n-C19 
n-C20 
n-C21 
n-C22 
n-C23 
n-C24 
n-C25 
n-C26 
n-C27 
n-C28 

n-C29 
n-C30 
n-C3 1 
n-C32 



Lab Sample ID: D35614 
Sample Descriptor: SB OIL SAMPLE 

Analysis Date: 06/06/2000 

Gasoline Range Compounds Peak # 
Propane 1 

% Composition 
0.4 

iso-Butane 2 1.5 
n-Butane 3 3.6 

iso-Pentane 4 6.5 
n-Pentane 5 5.5 

2,2-Dimethylbutane 6 0.6 
Cyclopentane 7 1.0 

2-Methylpentane 8 4.4 
3-Methylpentane 9 3.0 

n-Hexane 10 6.1 
Methylcyclopentane 11 3.7 

Dimethylpentane 12 0.7 
Cyclohexane 13 3.5 

Benzene 14 2.0 
Unknown #l 1.5 0.9 

2-Methylhexane 16 3.8 
3-Methylhexane 17 3.5 

1,3-Dimethyl(cis)cyclopentane 18 1.2 
1,3-Dimethyl(trans)cyclopentane 19 1.1 
1,2-Dimethyl(trans)cyclopentane 20 1.9 

n-Heptane 21 7.0 
Methylcyclohexane 22 9.0 

Toluene 23 5.9 
n-Octane 24 8.5 

Ethylbenzene 25 2.1 
m- & p-Xylene 26 8.8 

o-Xylene 27 3.9 



Lab Sample ID: D35614 
Sample Descriptor: SB OIL SAMPLE 

Analysis Date: 06/06/2000 

lsoprenoid Compounds % Composition 
i-Cl0 3.1 
i-Cl 1 10.8 
i-Cl3 11.9 
i-Cl4 11.3 
i-Cl5 9.6 
i-Cl6 13.9 
i-Cl8 10.8 
i-Cl9 20.2 
i-C20 8.3 

Parameters 

Based on Gasoline Range Compounds 
AROMATICITY A 

B 
X 

PARAFFINICITY C 1.05 
I 1.74 
F 0.77 
H 21.82 

NORMALITY R 1.83 
U 0.96 

Based on Higher Molecular Weight Compounds 
Dominant Alkane 

n-C9/n-C 19 
n-C 15/n-C25 
n-C17/i-Cl9 
n-C 1 g/i-C20 
i-C 19/i-C20 

Isoprenoid Index 
Odd Even Ratio 

CPI (trkC23) 
CPI (>n-C23) 

0.32 
0.70 
1.03 

13 
0.47 
2.79 - 
1.41 
2.71 
2.42 
0.26 
1.06 

1.15 
1.18 



Lab Sample ID: D35614 
Sample Descriptor: SB OIL SAMPLE 

Analysis Date: 06/06/2000 

Alkane Distribution 

E 8.0 

8 6.0 

5 4.0 
a 

2.0 

0.0 

2 
;: .A A .1. b A b b b b b 

Alkane 

Isoprenoid Distribution 

I 25 T 
20 

-2 Y 15 

z 10 
a 

5 

0 

i-C10 i-C1 1 i-Cl3 i-Cl4 i-C15 i-Cl6 i-C18 i-Cl9 i-C20 

Isoprenoid 

.- 

I / 

j Gasoline Range Compounds 

10.0 

8.0 

z 8 6.0 

ti 4.0 
a 

2.0 

0.0 

12345678 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

Peak # 
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File : C:\HPCHEM\-3\DATA\L70605OO\C35614.D 
Operator : CINDY 
Acquired : 8 Jun 2000 19:08 using AcqMethod LONGO1L.M 
Instrument : M8 GC 587 
'Sample Name: SB OIL SAMPLE 
Mist Info : Al283 
Vial Number: 14 

esponse 
3300006- 

3250000 

3200000 

3150000 

3100000 

3050000 

3000000 

2950000 

2900000 

2850000 

2800000 

27 50000 

2700000 

2650000 

2600000 

2550000 

2500000 

2450000 

2400000 

2350000 

2300000 

2250000~ , .~., ime '51bd , . ,~~r r ~-- -T 15.00 ‘-!-‘-‘-~-“‘ 20.00 25.00 77-5--- ‘T7-7-7-,--l T -7-A 10.00 
30.00 35.00 40.00 

7-m 1 
45.00 

-~-.17--7 71-,-F -f-1 ,T--T-r-,‘r--v-- 
50.00 55.00 60.00 65.00 70.00 75.00 80.00 --~___- -__ ..- --- 


