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SECTION 1 

SCOPE AND OBJECTIVES 

Predcsign Task 1 
Revision: 0 
Date: 21 November 1994 

Predesign Task 1 for the Moss-American facility was specified to refine or develop an 

analytical procedure to measure carcinogenic polycyclic aromatic hydrocarbon ( CP AH) 

concentrations on a rapid-turnaround basis. The objective of this task, as stated in the 

Consent Decree Statement of Work (SOW), is to: 

"develop a new field screening procedure for quantifying the concentration of CP AHs 
with accuracy and detection limits that co"elate to the cleanup standards. The new field 
screening procedure may involve either a direct measurement of CP AHs or a su"ogate 
measurement which is demonstrated to co"elate reliably with the CP AHs. " 

The following field screening methods were identified in the October 1992 Predesign Work 

Plan as potential candidates for use at the Moss-American site: ultraviolet absorbance, 

ultraviolet fluorescence, enzyme-linked immunoassay, total extractable organic carbon, and 

infrared absorbance. An enzyme-linked immunoassay soil test marketed by EnSys, Inc., was 

chosen as the rapid-turnaround field screening test to be evaluated during the Predesign 

Phase work at the site. The EnSys test was chosen for use based on its relatively low cost, 

the relative simplicity of the test method, and the expected high accuracy and reproducibility 

of the test results. The EnSys test method for polycyclic aromatic hydrocarbon (P AH) 

analysis has been approved for inclusion in the third update of Test Methods for Solid 

Waste, SW-846, -under U.S. EPA Draft Method 4035. 

Under Predesign Task 1 KMCC is also evaluating automated sample extraction systems 

linked to field laboratory analysis of CP AHs by gas chromatography ( GC) or high 

performance liquid chromatography (HPLC). When completed, this workwill be presented 

to U.S. EPA in a separate deliverable. 
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Revision: 0 
Date: 21 NOYCmbcr 1994 

The EnSys test is designed to measure the total PAH concentration in a sample. However, 

the soil and sediment cleanup standards at the Moss-American site are currently established 

based on total CPAHs. The following 16 PAHs are included on U.S. EPA's Target 

Compound List (TCL) and typically analyzed for using U.S. EPA Methods 8270 (GC/MS) 

or 8310 (HPLC): 

• Naphthalene • Benzo( a)anthracene • 

• Acenaphthylene • Chrysene* 

• Acenaphthene • Benzo(b )fluoranthene • 

• Fluorene • Benzo(k)fluoranthene* 

• Phenanthrene • Benzo( a)pyrene • 
• Anthracene • Dibenzo( a,h )anthracene • 

• Fluoranthene • Benzo(g,h,i)perylene • 
• Pyrene • Indeno( 1,2,3-cd}pyrene • 

The chemicals in the second column (marked with an asterisk} are categorized by U.S. EPA 

as CPAHs. Thus, CPAHs represent a subset of PAHs. Typically, total CPAH 

concentrations in samples from the Moss-American site represent approximately 10 to 30 

percent of the total P AH concentrations. 

WESTON analyzed 20 soil and 19 sediment samples for total P AHs in a field setting using 

the EnSys test. These results were then compared with the analytical results obtained by 

a fixed, commercial laboratory for the same samples. The sediment and soil samples used 

in the EnSys testing were collected during Predesign Tasks 4 and 5, respectively. The details 

of the sample collection procedures' are contained in the Technical Memorandum 

(November 1994) for these tasks. In all cases where a sample was collected for EnSys 

testing, the sample was homogenized in the field with _the sample scoop and a split was 

taken, with part being retained for the . EnSys test and part being shipped overnight to 

Lancaster Laboratories, Inc. for analysis. All of the samples for EnSys analysis and fixed 

laboratory analysis were stored at 4 degrees Celsius prior to analysis, and were analyzed 

within 14 days of collection. 
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2.1 ENSYS TEST METHOD 

SECTION 2 

THE ENSYS TEST 

Prcdesign Task 1 
Revision: 0 
Date: 21 November 1994 · 

The purpose of this subsection is to provide a brief discussion and overview of the EnSys 

test method. The first step in the procedure is to extract 10 grams of investigative sample 

in an aqueous methanol solution. The extract is then pipetted off and filtered in a small 

disposable filtration apparatus. Next, serial dilutions are prepared from the filtered sample 

extract. The dilution vials are prepared prior to shipment by EnSys, and the detection levels 

provided are based on site requirements. For the soil samples at the Moss-American site, 

detection levels of 1, 10, 100, and 500 parts per million (ppm, equivalent to mg/kg) were 

used; for the sediment samples, detection levels of 1, 10, and 50 ppm were used. Each of 

these detection levels corresponds to a total P AH concentration level at which the sample 

may be tested. The result of the EnSys test is not a concentration value, but rather a 

''yes/no" answer to whether the total P AH concentration in the sample exceeds a certain 

predetermined level (which is the detection level being tested). Soil test kits currently 

supplied by EnSys have a minimum detection limit of 1 ppm total P AHs. 

After the dilution step, 30 µL aliquots of diluted investigative samples are pipetted into 

prepared vials of a buffer solution. Also, two 30 µL aliquots of P AH standard are pipetted 

into additional prepared b~er tubes. A small amount of enzyme is added to each of the 

buffer tubes, and then each buffer solution plus enzyme and investigative sample ( or P AH 

standard) is poured into a separate reaction tube coated with P AH antibodies for a 10 

minute incubation. During this incubation step, a competitive binding reaction occurs 

between the enzyme molecules and the PAH molecules (if any) in the sample. That is, the 

enzyme molecules compete with the P AH molecules for the limited number of binding sites 

on the antibodies attached to the reaction tube. The higher the concentration of P AHs in 
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the sample, the fewer enzyme molecules will be bound to the antibodies on the reaction 

tube at the end of the incubation period. 

After the incubation period is over, the reaction tubes are rinsed with a mild detergent 

solution, and then a substrate solution is added that will produce a blue colored product 

when acted upon by any enzyme molecules bound to the tube. The enzyme-substrate 

reaction is stopped with a · dilute acid at the end of two and one-half minutes, and the blue 

solution turns yellow. H the concentration of P AHs in the sample is high, there will be little 

enzyme bound to the reaction tube at the end of the incubation ·step, and therefore little 

subsequent color development. The test result is obtained using a simple photometer to 

compare the color intensity of the investigative sample to the color intensity of the P AH 
, 

standard. While the two P AH standard samples prepared are expected to be nearly equal 

in color intensity, the darker of the two P AH standard samples is selected for comparison 

with the investigative sample. H the investigative sample color is equal to or lighter than 

the standard, then the result is positive (i.e., P AHs are present at a concentration equal to 

or greater than the detection level tested). H the investigative sample color is darker than 

the standard, then the result is negative (i.e., total P AHs do not exceed the detection level 

tested}. H, based on the results of the initial analysis, additional detection levels for the 

investigative sample are of interest, then 30 µL aliquots of filtered sample extract from the 

desired dilutions are pipetted into buffer tubes and the incubation and color development 

steps are repeated. Two new P AH standards are incubated with every set of investigative 

samples tested. · 

2.2 ENSYS OUALI1Y CONTROL 

The quality control check in the test method is the duplicate P AH standards that are run 

with each sample set. At the end of the color development step, these two standards are 

compared photometrically. A photometer reading of greater -than 0.25 ( absolute value) is 

outside QC limits and is unacceptable. ff this occurs, the analysis must be repeated. For 
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the Moss-American site samples, the photometer readings for each pair of standards were 

in the range from 0.00 to 0.15, and thus were acceptable. 

Field duplicate analyses of the EnSys test were performed on one soil and one sediment 

sample. The soil sample duplicates (fixed laboratory result = 6.9 mg/kg total PAHs) 

yielded EnSys test results that were not identical (1-10 and 10-100 mg/kg total PAHs). The 

sediment sample duplicates (fixed laboratory result = 172 mg/kg total P AHs) yielded EnSys 

test results that were identical (~ = 50 mg/kg total P AHs ). 

2.3 PRACTICAL ASPECTS OF PERFORMING THE TEST 

The EnSys test is fairly easy to perform, but practice does make the analyst more efficient. 

It does not involve any complicated laboratory methods, and an individual with some 

college-level chemistry or biology laboratory experience should be able to perform it 

effectively. 

As purchased, each of the EnSys test kits contains the materials needed to extract and 

analyze four soil/sediment samples. Therefore, four samples is a convenient number to 

analyze in one set. Five or six samples is probably a reasonable maximum number to 

analyze together. Every set of samples analyzed requires the analysis of two standards as 

well. 

When analyzing several samples together, it is efficient to analyze all of the samples at only 

one detection level each (although not necessarily the same level), and then to reanalyze 

at different dilutions based on the results of the first analysis ( e.g., if a sample .is tested at 

10 ppm and the result is negative, then it may be desirable to retest at 1 ppm to produce 

as accurate a result as possible). This keeps the number of sample tubes being handled at 

any one time to a manageable number ( a reasonable maximum of seven or eight, including 

standards). 
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An analyst with minimal experience should be able to weigh out, extract, and analyze a set 

of four samples in approximately two to three hours. The time estimate allows for analysis 

of more than one detection level per sample, and documentation of results. An experienced 

analyst can obtain results for four samples, analyzed for a single detection level, in 

approximately 45 minutes. 

CHOl \PUBLIC\ WO\MOSSAMER\15669.S-2 2-4 





SECTION 3 

FINDINGS AND DISCUSSION 

Prcdcsign Task 1 
Revision: 0 
Date: 21 November 1994 

Because of the difference between total P AHs, which the EnSys test is designed to measure, 

and total CP AHs, which the Moss-American cleanup standards are based on, the EnSys test 

was evaluated on its ability to predict both total P AH levels and total CP AH levels in the 

soil and sediment samples at the site. In evaluating the EnSys test results, it was assumed 

that the sample results obtained from the fixed analytical laboratory were accurate. The 

EnSys result for a particular sample was categorized as "correct" if it agreed with th~ fixed 

laboratory result and "incorrect" if it did not. H the EnSys result was incorrect, it was 

further categorized as either being a false positive (indicating the presence of P AHs at a 

higher level than the fixed laboratory found) or a false negative (indicating P AHs were not 

present above a certain level while the fixed laboratory did find PAHs above that level). 

The fixed laboratory analytical results for the soil and sediment samples analyzed using the 

EnSys test are presented· in Appendix A Since the EnSys test reports results on an "as 

tested" (wet weight) basis, comparisons to fixed laboratory results were performed using "as 

received" PAH values reported by the fixed laboratory (wet weight). 

3.1 SOILS 

The results of_ t.lie EnSys test on soil samples are summarized in Table 3-1. Total P AH 

values for the data from the fixed laboratory were calculated by summing the individual 

P AH values for a sample (including nondetected P AHs at one-half of the sample 

quantitation limit). Ensys results are presented as: 

• Greater than or equal to a detection limit ( e.g., L = 500 ppm). 

• Less than a detection limit ( e.g., < 1 ppm). 
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Sample Code 
(Coordinate) 

0N-2SSOE-01 
(0N-2550E) 

66SN-1490E-01 
(66SN-1490E) 

300N-10SOE 
(300N-10SOE) 

380N-1270E-01 
(380N-1270E) 

380N-1270E-Ot' 
(380N-1270E) 

2731".f-524E 
(273N-524E) 

273N-473E 
(273N-473E) 

485N-552E-01 
(48SN-552E) 

300N-13SOE-02 
(300N-1350E) 

485N-S52E-02 
( 48SN-552E) 

500N-1500E-01 
(500N-1500E) 

MA1-SSG38-1105-01 
(1200N-3000E) 

Table 3-1 

Prcdesign Task 1 
Revision: 0 
Date: 21 November 191)4 

EnSys Results Compared with Laboratory Analytical Results for Site Soil Samples 
Moss-American Site 

Milwaukee, Wisconsin 
(All Concentrations in mg/kg) 

Total PAHs' 

Agrees 
EnSys Result With 
(fotal PAHs) Laboratory Rcsult2 EnSys?' Notes 

~500 14,000 Yes Black, moist soil; uniform color, consistency; strong odor 

~500 3,400 Yes Dark brown soil with small gravel and stones; strong odor 

10 - 100 130 No Yellowish to dark brown clay; color not uniform; strong odor 

10 - 100 6.9 No Medium brown to dark brown clay; color not uniform; nci odor 

1 • 10 6.9 Yes Medium brown to dark brown clay; color not uniform; no odor 

1 - 10 9.6 Yes Reddish-brown to dark brown clay with fine gravel; not uniform; no odor 

< i 7.7 No Reddish-brown to dark brown moist clay; color not uniform; no odor 

1 - 10 160 No Medium brown clay with small gravel; odor present 

1 - 10 4.9 Yes Light brown moist clay; uniform consistency; no odor 
-

10 - 100 9.6 Yes Grayish moist clay with small gravel; no odor 

>500 2,800 Yes Dark brown moist soil mixed with fine gravel; strong odor 

1 - 10 11 No Gray day; uniform; no odor 
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Table 3-1 

Predesign Task 1 
Revision: 0 
Date: 21 November 1994 

EnSys Results Compared with Laboratory Analytical Results for Site Soil Samples 
Moss-American Site 

Milwaukee, Wisconsin 
(All Concentrations in mg/kg) 

(Continued) 

Total PAHs1 

Agrees 
Sample Code EnSys Result With 
(Coordinate) (Total PAHs) Laboratory Result2 EnSys?' Notes 

MA1-SSG32-1103-0l <1 4.S No Reddish-brown clay; no odor 
((,()()N-3000E) 

ON-2SOOE (0.S-3.5') >500 9,900 Yes Black, moist soil; uniform consistency; strong odor 
(0N-2SOOE) 

75N-900E-01 100 - 500 130 Yes Medium brown to light brown moist clay; mild odor 
(75N-900E) 

MA1-SSG30-0903-01 <1 4.6 No Medium brown to dart brown clay; not uniform; no odor 
( (,()()N-2400E) 

MA1-SSG37-1004-01 10 - 100 52 Yes Medium brown moist clay; uniform consistency; odor present 
(900N-3000E) 

MA1-SSG31-1003-0l <1 4.S No Brown clay; uniform consistency; mild odor 
( (,()()N-2700E) 

500N-900E 1 - 10 20 No Brown soil; no odor 
(SOON-900E) 

75S-600E-01 10 - 100 64 Yes Dart brown moist clay; mild odor 
(75S-600E) 

75S-900E 100 - 500 500 Yes Medium brown moist clay; uniform consistency; mild odor 
(75S-900E) 

'See Subsection 3.3 for discussion of relationship beMCn total PAHs and total CPAHs in site soil samples. 
2As received (wet weight) basis. Total includes nondetects at 1/2 of reporting limit. 
'A discrepancy of plus or minus 5 percent is allowed due to numerical rounding. 
4EnSys duplicate sample. 
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• Within two detection limits ( e.g., 1 - 10 ppm, which is equivalent to ~ 1 and 
<10 ppm). 

For the total PAH comparison, a strict interpretation of the results presented in the table 

shows that the EnSys test correctly predicted the fixed laboratory result for 12 out of 21 

samples · (20 investigative samples plus 1 duplicate), or 57 percent. A less strict 

interpretation of the results ( considering EnSys to be correct if it predicted the laboratory 

result within plus or minus 50 percent, which .is a reasonable concession given the 

· nonhomogeneous nature of soil matrices), shows that the EnSys test correctly predicted the 

laboratory result for 76 percent of the samples. Under this less strict interpretation, EnSys 

gave 16 correct results and five false neg~tive results. 

The results presented in Table 3-1 are also represented in graphical form in Figure 3-1. In 

order to include a wide range of analytical results, the data are presented on a logarithmic 

scale (with the Y-axis ranging from 0.1 mg/kg to 100,000 mg/kg). The data for each sample 

includes a vertical line representing the EnSys test result and two symbols representing the 

fixed laboratory results for total P AHs (squares) and total CP AHs (triangles). The 

analytical data were sorted by total PAH levels and presented along the X-axis with 

increasing total P AHs. Agreement between the fixed laboratory results and the EnSys test 

results is observed when the symbols (squares or triangles) are superimposed on the vertical 

lines. The results of the EnSys soil testing indicate that the EnSys test performed well in 

predicting the fixed laboratory result for total P AHs. 

3.2 SEDIMENTS 

The results of the EnSys test on sediment samples are summarized in Table 3-2 and indicate 

that, for total P AHs, the EnSys test correctly predicted the laboratory result for 19 out of 

20 samples (19 investigative plus 1 duplicate), or 95 percent. For .the one sample for which 
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Table 3-2 

Predesign Task 1 
Revision: 0 
Date: 21 November 1994 

EnSys Results Compared with Laboratory Analytical Results for Little Menomonee River Sediment Samples 
Moss-American Site 

EnSys Result 
Sample c.ode (TotalPAHs) 

MA1-SD03-000~1 :.?:50 

MA1-SD03-0008-01 :.?:50 

MA1-SD03-0021-01 :.?:50 

MA1-SD02-0002-01 :.?:50 

MA1-SD02-0004-01 :.?:50 

MA1-SD02-0007-01 :.?:50 

MA1-SD02-0009--01 :.?:50 

MA1-SD02-0010-01 :.?:50 

MA1-SD02-001~1 :.?:50 

MA1-SD02-0017-01 :.?:50 

MAl-SD0l-0002-01 :.?:50 

MAl-SD0l-0004-01 :.?:50 

MAl-SD0l-0008-01 :.?:50 

MAl-SDOl-001~1 :.?:50 

MAl-SD0l-001~1 :.?:50 

MAl-SD0l-0016-01 :.?:50 

MAl-SD0l-0017-01 10 - SO 

MAl-SDOl-0018-01 · :.?:50 

MAl-SD0l-0019-01 :.?:50 

MAl-SD0l-0020-01 :.?:50 

. Milwaukee, Wisconsin 
(All Concentrations in mg/kg) 

Total PAHs1 

Agrees With 
Laboratory Rcsult2 EnSys?' Notes 

294 Yes Odor 

33.3 No 

60.9 Yes 
177 Yes Slight odor 

1,050 Yes Odor, sheen 

426 Yes Slight odor 

932 Yes Slight odor; sample filtered to remove excess moisture 

89.7 Yes Odor 

56.7 Yes Odor 

255 Yes Slight odor, slight sheen 

503 Yes 
205 Yes Odor, sheen 

2,480 Yes Strong odor, sheen 

172 Yes Slight odor 

172 Yes Duplicate EnSys analysis 

226 Yes Odor 

14.4 Yes 
139 Yes Odor 

218 Yes Odor, sheen 

254 Yes Odor 

'See Subsection 3.3 for discussion of relationship between total PAIis and total CPAHs in sediment samples. 
1As received (wet weight) basis. Total includes nondetccts at 1/2 of reporting limit. All laboratory analyses by Method 8310. 
'A discrepancy of plus or minus 5 percent is allowed due to numerical rounding. 

CHOI \PUBLIC\ WO\MOSSAMER\1566'1f.3-2 





Prcdcsign Task 1 . 
Revision: O 
Date: 21 NOYCmbcr. 1994 

EnSys gave a false positive result, the EnSys result was within plus or minus 50 percent of 

the laboratory result. 

The results presented in Table 3-2 are also provided in graphical form in Figure 3-2. In 

order to include a wide range of analytical results the data are presented on the same 

logarithmic scale as was used for Figure 3-1. The data for each sample includes a vertical 

line representing the EnSys test result and two symbols representing the fixed laboratory 

results for total PAIis (squares) and total CPAHs (triangles). The analytical data were 

sorted by total PAH levels and presented along the X-axis with increasing total ~AHs. 

Agreement between the fixed laboratory results and the EnSys test results is obseived when 

the symbols (squares or triangles) are superimposed on the vertical lines. 

The results of the EnSys sediment testing indicate that the EnSys test performed well in 

predicting the fixed laboratory result for total P Alls. In retrospect, it may have proven 

more useful to obtain sediment samples exhibiting a wider range of total P AH levels, if 

available. 

3.3 RELATIONSHIP OF TOTAL CPAHS TO TOTAL PAHS 

While the EnSys test did not prove to be a reliable direct predictor of total CP AHs, its 

success · as a direct measurement of total P AHs will support its use as a surrogate 

measurement of total CP Alls. Approximately 230 samples of soils and sediments at the 

Moss-American site were analyzed for P AHs and CP AHs under Predesign Tasks 4 and 5 

(see Technical Memorandum dated November 1994). The analytical results for all of these 

samples are plotted in Figure 3-3, where the total CP AH is plotted versus the total P AH for 

each sample. The data for soils and sediments appears to overlap sufficiently to support 

combining them into a single data set. The data representing samples with total P AHs less 

than 10 mg/kg ( lE 1) are more widely scattered than the rest of the data. In addition, soils 

and sediments with less than 10 mg/kg total P AHs are not likely to be of concern during 
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subsequent remedial design/remedial action phases of this project. Therefore, data from 

samples with less than 10 mg/kg total P AHs were excluded from further analysis. 

linear regression was performed on the log-transformed data for samples with total P AHs 

> 10 mg/kg (number of samples included= 172). The following relationship was obtained: 

log (CPAH) = log (PAH) x (0. 7942) - 0. 309 

Where: 

CPAH = CPAH Total (mg/kg) 

PAH = PAH Total (mg/kg) 

· This linear relationship ( on a logarithmic scale) is illustrated by the straight line segment 

in Figure 3-3 ( correlation coefficient = 0.915). The predicted relationship between CP AHs 

and P AHs is given below: 

Measured P AH Total Estimated CP AH Total EstimiJ,ted CP AHLP AH 
(mgLkg) (mgLkg) Ratio. 

10 3.06 0.31 

100 19.0 0.19 

1,000 118 0.12 

10,000 738 0.074 

Thus, by measuring total P AHs in soil or sediment at the Moss-American site, a reasonable 

prediction of CP AH concentration can be obtained from the above equation. 
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SECTION 4 

CONCLUSIONS 

Prcdcsign Task 1 
Revision: 0 
Date: 21 November 1994 

The EnSys test is reasonably effective at predicting total P AH concentrations in soils and 

sediments at the Moss-American site. The test is limited in its ability to directly predict 

total CP AH concentrations in the soils and sediments; however, it is possible to use the test 

to measure total P AHs as a surrogate measurement of CP AHs. The large volume of soil 

and sediment samples .analyzed by the fixed laboratory has provided a reliable correlation 

between P AHs and CP AHs in soils and sediments. 

The EnSys test may have several advantages for use at the Moss-American site in the future: 

• It can be expected to give an accurate prediction of the total CP AH level in 
soil or sediment samples when used as a surrogate method. 

• It gives a rapid result. 

• The test method is relatively simple to perform in the field. 

• The test can be set to a variety of numeric standards with potential 
application for determining material requiring remediation. 
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~,~Lanca~e~ La~oratories 
~ r vVhere quality IS a SC/ence. 

LLI Sample No. SW 2147685 
Collected: 6/22/94 at 13:45 by OW Account No: 07802 

Submitted: 6/23/94 Reported: 8/ 5/94 
•oiscard: 9/ 5/94 

Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City Cl( 73125·0861 

75S·900E Soil S~le 
Moss American 
(Odor) 

79005 SOC#: MOS06·14 

CAT 
ND. ANALYSIS NAME 

Base Neutrals (Sij846/8270A) 

3761 
3765 
1191 
3768 
3m 

naphthalene 
acenaphthylene 
acenaphthene 
fluorene 
phenanthrene 

AS RECEIVED 
LIMIT OF 

I::I\H~~~~q~n:::: QUANTITATION 

17,000. 
330. 

17,000. 
17,000. 
17,000. 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656·2301 

UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Page: 2 of 4 

P.O. MOSS·AMERICAN 
Rel . 

DRY WEIGHT 
·::::: ::::::::::::, ... .. .. .... .. ::::: l lMI T OF 
:::: ::::::::::ittwds>= QUANTITATION 
::: : ::::: :: :: ::::::::::::::::: ::::::: 

20,000. 
380. 

20,000. 
20,000. 
20,000. 

Lancaster Laboratories. tnc. 
2425 New Holland Pike 

Lancaster. PA. 17601-5994 
717-656-2301 

Respectfully Submitted 
Jon S. Kauffan, .Ph.D. 
Group Leader, GC/MS 57 

See reverse side for explanation of symbols and abbreviations • 221E 



Page: 3 of 4 

LLI Sample No. SW 2147685 
Collected : 6/22/94 at 13:45 by ow 

Submitted : 6/23/94 Reported: 8/ 5/94 
Discard: 9/ 5/94 

75S·900E Soil Sa~le 
Moss American . 
(Odor) 

79005 SDG#:. MOS06· 14 

Account No : 07802 
Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City OK 73125 · 0861 

AS RECEIVED 

P.O. MOSS · AMERICAN 
Rel. 

DRY WEIGHT 
CAT 
NO . ANALYSIS NAME 

LIMIT OF 
nn:::y:::~~~µi.r~{{ QUANTITATION UNITS t:II}::~i~rs au~~~~~A~~ON 

Base Neutral cont SW846/8270A 

3n6 
3778 
1195 
3781 
3782 
3786 
3787 
3788 
3789 
3790 
3791 

onthracene 
fluoranthene 
pyrene 
benzo (a) anthracene 
chrysene 
benzo Cb> fluoranthene 
benzo (k) fluoranthene 
benzo (~) pyrene 
indeno (1,2,3 · cd) pyrene 
d i benz (a,h) anthracene 
benzo (ghi) perylene 

17,000. 
17,000. 
17,000. 
17,000. 
17,000. 

330. 
330. 
330. 
330. 
330. 
330. 

Questions? Contact your Client Services Representa.tive 
F. Bradley Ayars at (717) 656-2301 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Respectfully Submitted 
Jons. Kauffman, Ph.D. 
Group Leader, GC/MS Lancaster Laboratories. inc. 

2425 Nell': Hol1ar.d Pii,;e 

Lancaster. PA 17601-5994 
717-656-2301 s~e reverse side for explanatiOfl of symbols and abbreviations. 

20,000 . 
20,000. 
20,000. 
20,000. 
20,000. 

380 . 
380. 
380. 
380 . 
380. 
380. 

58 
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Page: 2 of 3 

LLI Sample No. SW 2147674 
Collected: 6/22/94 at 10 : 15 by DW 

Submitted: 6/23/94 Reported: 8/ S/94 
Discard: 9/ S/94 

ON-2SOOE COll1)()site Soil Sal11)le 
~, Moss American 

(Solid Waste Area, 0.5-3.5 1
, Odor> 

2500E SOG#: MOS06·06 

Account No: 07802 
Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 258(,1 
Oklahoma City OK 73125·0861 

AS RECEIVED 

P.O . MOSS-AMERICAN 
Rel . 

DRY UEIGHT 
CAT 
NO. ANALYSIS NAME 

. ..... LIMIT OF 
jjjjj:/\H~E:~~;i.J~H: QUANT I TAT ION UNITS 

:::::: :: :::::::::: ::::::::.. , LIMIT OF 
}\}}j ~~rij(j:i QUANTITATION 

PAH's in Solids (SW846/8310) 

, ·. 3296 
3297 
3298 
3299 
3300 

I 3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

;;;:~~~~~:ne 1111111111111~:1~!1,~~~~11:: :t 
~~::~~~rene rnm:m::i ~1:g;rnmrnm ~~: 
:~~~~=~~=ne :rn:::rn1

1rn:1 ~g~rnrnrnrn 
1
~: 

Pyrene HHH:H:a1rt/H/i 4. 
Benzoc a )anthracene i=i:i?iid 90:iili::'ii 0.2 

~~~~:;~~fl uoranthene 11il:i::il11111
1ii~ijf 11111

1
:11:1 ~: 4 

~;:~~;E~!~~~::::::ne 111 1111111111111Jlijij~[l~i]lllli 3t: 
Benzo( g, h, i )perylene i iiiiii'ii:at.1iiiiiii 1. 
I ndeno( 1, 2 ,3 -cd)pyrene H/'HHE/35.lH/H 1. 
Anthracene was marginally below the defined QC. limit in the LCS. 

mg/kg 
mg/kg 
mg/kg 
mg/kg · 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Since the LOQ could still be seen after correction for the recovery was 
made, the data was reported. 

Due to interfering peaks on the chromatogram, the values reported represent 
the lowest quantitation limits obtainable. 

Questions? Contact your Client Services Representative 
r . Bradley Ayars at (717) 656-2301 

Respectfully Submitted 
Jenifer E. Hess, B.S. 
Group Leader Pesticides/PCB& Lancaster Laboratories, Inc. 

2425 New Holland Pike 

Lancaster, PA 17601-5994 
7;7.555.2301 See reverse side for explanation of symbols and aboreviat,om. 

50. 
50 . 
50. 
so. 
10. 
10. 
s. 
s. 
0.2 
2. 
0.5 
o.s 
o.s 

40. 
1. 
1. 

37 

'221! 



LLI Sample No. SW 2147672 
Collected: 6/22/94 at 09:00 by ow Account No: 07802 

Submitted: 6/23/94 Reported: 8/ 5/94 
Discard: 9/ 5/94 

Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City OK 73125 · 0861 

500N·900E C~osite Soil San~le 
Moss American 

50900 SOC#: MOS06·04 

CAT 
AS RECEIVED 

: :: •. c: •• :::::: ·: · . •• • LIMIT OF 
NO. ANALYSIS NAME · ·. :-·: RESUl;TS · · QUANTITATION 

.:::: · : : : ... : . .-.... ... . : .. 

PAH's in Solids (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene ====::: =::=:=::: HidlJE 2. 

:~=~=~~!~:~:ne :rn1rn11
11

11:111:
11:1:~~m:11 t 

FI uorene ,:;:::::::::::::::::=:N;PE I 2. 
Phenanthrene ::::=::::=:: ::::: i =2 ~6. ii> 0. 5 

m~g:::,."M ;1!!l:i:111111111~"~1 11 
Chrysene ?HH/HHJ~~:HH 0.5 

~mm~1~~;~- 11

11111111~11

1
111

1

1r~]1111 r: 
I ndeno( 1, 2, 3-cd)pyrene /''"')(' ' dJi ::);:ii O .3 
Anth.racene was marginally below the defined QC limit in the LCS. 

UNITS 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Since. the L00 could still be seen after correction for the recovery was 
made, the data were reported. 

Due to interfering peaks on the chromatogram, the values reported represent 
the lowest quantitation limits obtainable. 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656· 2301 

Page: 

P.O. MOSS·AMERICAN 
Rel. 

2 of 

DRY WEIGHT 
LIMIT OF 

3 

.. ::::::::Yk,~~tt~t+ 0UANTITATION 

2. 
2. 
2. 
2. 
0.6 
0.6 
0., 
0.2 
0.06 
0.6 
2. 0., 
0. 1 
0. 1 
3. 
0.3 

1 ' 

Respectfully Submitted 
Jenifer E. Hess, S.S. 

33· // 
- -• . 

. ~-:\ ·~ ~~\ 
: - . ;, 

~ -~; . f .. :1 , __ 
·-•i:ee. 

Lancaster Laboratories. Inc. 
2425 New Holland Pike 

La:icaster. P~ 17601-5994 
717-556-23::ll 

Croup Leader Pe& tic i.des/PCB& 

See reverse side for explanation of symbols and aobreviations. C, 2· 



~,► Lancaster Laf?oratories 
~ ! Where qua/tty ,s a soence. Page: 2 of 3 

LLI Sample No. SW 2146943 
Collected: 6/21/9, at 10:45 by D~ 

Submitted: 6/22/94 Reported: 8/ 8/94 
Discard: 9/ 8/94 

MA1·SSG31·1003·01 C~osite Soil Sample 
Moss American 
600N·2700E 
31100 SOC#: MOS°'·09 

Account No: 07802 
Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City 0( 73125-0861 

AS RECEIVED 

P.O. MOSS·AMERICAN 
Rel. 

ORY WEIGHT 
CAT LIMIT OF 
NO. ANALYSIS NAME :: i, ~E:$1,!PSi/ 0UANTITATION UNITS 

LIMIT OF 
QUANT ITAT ION 

PAH'S in Solids (S~846/8310) 

3296 
3297 

I 3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene :;: :!=(:: :HH}()iN~OJ} 2. J mg/kg 

:~=~=~~!~:~ne :::::::1:1:1rn:i:1:t~~ir, t :~:: 
;~~~:~~~rene {/:11i:!:l!JWi~o~fu ts :~:: 
~~~~~=~::::ne ::::11mJWi!!liii:~~~~i:m ~:~ :~:: 
Pyrene :::'i:'=::\i:::i:::i ='1i ;1k i:\ 0.2 mg/kg 
Benzo(a)anthracene HC::HiHHHN)1tH: 0.01 mg/kg 
Chr-ysene :'. ': '. '//H'):N';r,)C 0. 1 mg/kg 
Benzo(b) fluoranthene :)::::\H\/C:N';D/ / 0.02 mg/kg 
£:lenzoc k > fluoranthene ': ,::\i:i :(::i:i: :( \i:·N .lk:C: 0. 02 mg/kg 
Benzo(a)pyrene ;:,;;;::,::y:::,:,;::N;o> 0.02 mg/kg 

~~~~:;~~:~~~~~~:~ne ,!!::?!li::::::mi!:i::~JI: ~:~; :~:: 
lndeno(l,2,3-cd)pyrene C:'::C=\:: :::::: ' C:. N]DU'i = 0.05 mg/kg 
The spi k.e data is outside the QC limits. Results from the reprep are 
within the limits. The hold time had expired prior to the reprep so it can 
only qualify the original data. Results were similar in both 
el\tracts. 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656· 2301 

Lancaster Labora:ones. inc. 
2425 New Holland Pike 

Lancaster. PA 17601-5994 

Respectfully Submitted 
Jenifer E. Hess, B.S. 
Group Leader Pesticides/PCBs 

See reverse side for explanation of symools and abbreviations. 

2. 3" 
2. 
2. 
2. 
0.6 
0.6 
0.2 
0.2 
0.01 
o. 1 
0.02 
0.02 
0.02 
0.02 
0.06 
0.06 

48 



-zrrsz -n 717 2 I 17 0 fl fw♦ t ( • i :.,:, 

◄f►~~:s~~':tories Page: 2 of 3 

LLI Sample No. SW 2146941 
Collected: 6/21/94 at 10:00 by OIi 

Submitted: 6/22/94 Reported: 8/. 8/94 
Oiscard: 9/ 8/94 

MA1·SSG32·1103·01 Composite Soil Sample 
Moss· Amer 1e,m 
600N·300[ 
32110 SOG#: MOS04·07 

Account No: 07802 
kerr·McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City OK 73125·0861 

AS RECEIVED 

P.O. MOSS -AMERICAN 
Rel. 

ORY IJEIGHT 
CAT LIMIT Of 

:i}(~ES~kTSi ,i QUANT !TAT ION 
· .... ..... ... LI Ml T Of 

NO. ANALYSIS NAME UNITS 

PAH's in Solids (Sll846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
330b 
3307 
3308 
3309 
3310 
3311 

............. 

:~::;~~~~~ene f}/jj}:::~:::: t J :~:: 
Acenaphthene '''.'> t:LN;~z :: 2. mg/kg 

:~~~:~~~rene .::: ::::rn:::::=~~1~t:~ ~:s :~:: 
Anthracene :::::n::::,/:(i~r,12 \ 1 0.5 1119/kg 

:~~~~=n
th

ene ::,_ :11 111: 11rnrn0~~~t~ ~:~ :~:: 
Benzo(a)anthracene ..... .. 'iii' i:O~02 :: :::: 0.01 mg/kg 
Chrysenc /': TCH:CE~)~/ { 0. 1 mg/kg 
Benzo(b)fluoranthene ::: i: i:'ii :: ':':::N~o:.::/ 0.02 mg/kg 
Benzo(IOfluoranthene ::;:,,:: :/?Y>w:i>2H · 0.02 mg/kg 
81?nzo(a)pyrene ·· . . :::: ::·,:N';o/ ::: 0. 02 mg/kg 

;:!~i~;~;'.I;~~i~~:: · :::·::, :w1:~::~r: 1::; ~Ji :~~: 
The spike data is outside the QC limits. Results from the reprep are 
within the limits. The hold time had expired prior to the reprep so i t can 
only qualify the original data. Results were similar in both 
extracts. 

Questions? Contact your Cli«?nt Sl?rvices R1?pres1?ntotive 
F. Bradley Ayars at (717) 656-2301 

. ..~ ...... 
. ;~--~ --.,-

.... ... :,::,RESlJllS ··:-- QUANTITATION 

Respectfully Submitted 
Jenifer E. Hess, B.S. 
Group Leadl?r Pesticides/PCBs 

2. :! 
2. 
2. 
2. 
0.6 
0.6 
0.2 
0.2 
0.01 
0., 
0.02 
0.02 
0.02 
0.02 
0.06 
0.06 

44 

·.\:;:~t) 
Lancaster La:xiratories. Inc. 
2425 New Holland P;o e 

Lancaster. PA 17601-5?94 
717-556-2301 See reverse side for expianation of symooIs ano aboreviatior., 0 

fi' 

. , 
Q 



LLI Sample No. SW 2146938 
Collected: 6/21/94 at 09:05 by OW I Account No: 07802 

Page: 2 of 3 

P.O. MOSS-AMERICAN 
Rel. 

. Submitted: 6/22/94 Reported: 8/ 8/94 
Discord : 9/ 8/94 

I Kerr-McGee Corporation I Technology & Engineering Oiv . 
, PO Box 25861 
Oklahoma City. OK 73125-0861 

~A1·SSC38·1105·01 Unspiked Composite Soil S~le 
Moss Americ.in 
1200V·300V 
38110 SOC#: MOS04·06DK 

AS RECEIVED 
CAT 
NO. ANALYSIS NAME 

LIMIT OF 
H '2H:R.:tijui.:rs/ / QUAN r IT Ar I ON UNITS 

PAH's in Solid~ (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 

I 3303 
3304 
3305 
3306 
3307 
3308 
3309 

' 3310 
3311 

Naphthalene HH/H: .... . N;();:::, 2. mg/kg 
Acen.:iphthylcne HHH:HHH)il iO)/ 2. mg/kg 
Acenaphthene ::::::i ::::::: \::\ ::':N~DZ I 2. mg/kg 

~~::~~~rene lill!l!lllllrnl:i!i:~;:~;:11:J ~:5 :~~: 
Anthracene ::\:::::'::::::\::::':OilO'':ij 0.5 mg/kg 

~~~;~:n
th

ene llJ:::il llilll!mm:~!;;l:!lll!I g:~ :~:: 
Benzo< a Janthracene :: :::::: :::::?::::::i);)o:::::: 0. 01 mg/kg 
Chrysene . ::=::::u::n:Ho.Li H> 0. 1 mg/kg 
Benzo(b)fluoranthene HHH\ILUtJiji / 0.02 mg/kg 

::~~~~:~~~~~~=n
th

ene ::::wmmrn:::rn~:~:rn1: ~:~~ :~:: 
~!~~:;'. ~: ~ :::~~~:~:ne :1:: :1:rnmi1:111::g::~~:rn!I ~ :~~ :~~: 
I ndeno< 1, 2. 3 · cdJpyrene :::' :' :, :::'::::::/:;i rdLii O. 05 mg/kg 
The spike data is outside the QC limits. Results from the rcprep are 
within the limits. The hold tin~ had expired prior to the reprep so it can 
only qualify the original data. Results were similar in both 
extracts. 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656 -2301 

ORY WEICHT 
·· · ··· ··· ··· ···· LIMIT OF 
.. //E:: itESOLii L QUANTITATIOH 

Respectfully Submitted 
Jenifer E. Hess, B.S. 
Croup Leader Pesticides/PCBs 

2. 
2. 
2. 
2. 
0.6 
0.6 
0.2 
0.2 
0.01 
0. 1 
0 . 02 · 
0.02 
0.02 
0 . 02 
0.06 
0.06 

38 Lancaster Laboratories. inc. 
2425 New Hoiiand Pike 

Lancasier. P~ 17601-5994 
717-656-2301 See reverse side ior explanation oi symbols and abbreviations. 0 



• l s::; :rs;; at rt CWi• 

~,~ Lancaster· Laboratories 
~ r Where quality is a science. Page : 2 of 3 ,,_ 

LLI Sample No. SW 2146936 
Collr.ctcd: 6/21/04 at 10:05 by DU 

Submitted: 6/22/94 Reported: 8/ 8/94 
Discard : 9/ 8/94 

485N ·S52E·02 C~site Soil Sall1)le 
Moss American 

Account No: 07802 
~err-McGee Corporation 
Technology~ Engineering Div. 
PO Box 25861 
Oklahoma City OK 73125·0861 

AS RECEIVED 

P.O. MOSS · AMERICAN 
Rel. 

ORY UEIGHT 
48552 SDG#: MOS04·04 

CAT 
NO. ANALYSIS NAME 

LIMIT OF 
t ittiutlrs QUANT! TAT I ON UN I TS 

LIMIT OF 
QUANT IT A Tl OH 

PAH's in Solids (SU846/8310) 

3206 
3207 
3208 
3299 
3300 
3301 
3302 
3303 
3304 
3305 

. 3306 
3307 
3308 
3309 
3310 
3311 

N ph h l :::::·::::··::· ·::·::: ·N I). ..... . 2 -:f mg/kg 

A~en!~t~~1ene /\}:JH:f/N~D. Ll / 2: mg/kg 
Acenaphthene C/H/H// N;Q.{/ 2. mg/kg 

. :~~~;~~~rene J!:l!:i::::1:::rn:::~~~~nili: ~:s :~:~ 
Anthraccnc \tHHlt"t1:.; z3.: \ J 0.5 mg/kg 

:~!;:~::::::racene ii iiil1l!!iiiiiii!ill~~!jii!III ~t =~;: 
::~;H~!::~~~=~:~:~: }}!lll!llll!iiiil~t~:i!!ill ~j~ :~~: 
i!~~:;~r~r~~~~=~:ne Ji!i i!i! ill1l!1ll1111~~!i1i1lll t~! =~;: 
lndeno(1 ,2,3·cd)pyrene ::',:':::: :: :: ii ': 0~31:L'== 0.05 mg/kg 
The spike data is outside the QC limits. Results from the reprep are 
within the limits. The hold time had expired prior to the reprep so it can 
only qualify the original data. Res~lts were similar in both 
extracts. 

Questions? Contact your Client Services Representative 
r. Bradley Ayars at <717> 656·2301 

.-.· ··.:..; -::.-, 
/",-A- .·-

. ""' .. : 

Lan,aster Laboratories. inc 
2~25 New Holland P,lse 

Lar,caste~ P~ 17601-5994 

Respectfully Submitted 
Jenifer E. Hess, B.S. 
Group Leader Pesticides/PCS& 

See reverse :;ide ior explanation of symbols ar.d ,h::rev1at1ons. 

2. J 
2. 
2. 
2. 
0.6 
0.6 
0.2 
0.2 
0.01 
0., 
0.02 
0.02 
0.02 
0.02 
0.06 
0.06 
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I 

, . . -- - -
◄f ►Lan~e~ La~oratories 

., Where quality ,s a sc,ence. 

LLI Sample No. SW 2146935 
Collected: 6/21/94 at 09:55 by ow 

Subnitted: 6/22/94 Report~: 8/ 8/94 
Discard: 9/ 8/94 

485N · 552E ·01 Coq,osite Soil Sa~le 
Moss Americon 

Account No: 07802 
~err·McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City OK 73125·0861 

AS RECEIVED 

zzz ·:n IC O 1 l 

Page : 

P.O. MOSS·AMERICAN 
Rel. 

DRY WEIGHT 

, 2 1 t1Wtt!e 

2 of 3 

48555 SDG#: MOS04·03 

CAT .. .. .... .. .. ....... . LIMIT OF . . .. LIMIT OF 
NO . ANALYSIS NAME :': ::,.i//8.~~~r:.Jlfr / QUANT I TAT IOII UNI TS 

PAH's in Solid~ (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
:nos 
3306 
3307 
3308 
3309 
3310 
3311 

Naphtha I ene :n::n::HHHH,;:o:/ : 2. :f mg/kg 

:~~;:~~~~:~:ne rnm:::m::m::i~~!i °'\:i: ~: :~:: 
=~~~~:~~:ne JlJ! jiil!i lil!ii::1:~ifi~ii!

1

:jJ: t~ =~~: 
fluoranthene :::::::::::::::::::=3a/H/ 0.2 mg/kg 
Pyrene :::::::HHTize;::::::::::: 0.2 mg/kg 
Benzo(a )anthracene 1HlHHH/U::b:,3H:t 0.01 mg/kg 
Chrysene ;;;;;:,:::::::i=i'::5;9:, ::::=: 0. 1 mg/kg 

i:~;~;~~ll~~~:~~~:: ill1ill!lllllllllii::1~lilil1li!I t~i :~:: 
E:~I;~~~:i;~~i~~::: llllllillll!llllil!lll~:ilil1l

1

I:. ~Ji :~;: 
The spike data is outside the QC limits. Results from the reprep are 
within the limits. The hold tin~ had expired prior to the reprep so it can 
only qualify the original data. Results were similar in both 
extracts. 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717> 656·2301 

/i/H:~1.l1LJlk :; QUANT IT AT IOH 

Re~pectfully Submitted 
Jenifer E. Hess, S.S. 
Group Leader Pesticides/PCBs 

2 . .:r 
2. 
2. 
2. 
0.6 
0.6 
0.2 
0.2 
0. 01 
0., 
0.02 
0.02 
0.02 
0.02 
0. 06 
0. 06 

Lar!caster Laboratories, Inc. 
2425 New Holland Pike 

Laricaste·. P~ 17601-5994 
717-656-2301 See reverse s,ae for expianat,on of symbols and abbreviation:. 0 



~,~ Lancast~~ La~oratories 
~ r Where qua/tty IS a sc,ence. Page: 2 ot 3 

LLI Sample No. SW 2146934 
Collected: 6/21/94 at 09:00 by ow 

Submitted: 6/22/94 Reported: 8/ 8/94 
Discard: 9/ 8/94 

273N-524E Con~osite Soil San~le 
Mos::; American 

Account No: 07802 
Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City OK 73125 · 0861 

AS RECEIVED 

P.O. MOSS-AMERICAN 
Rel. 

ORY WEICHT 
27352 SOC# : MOS04 -02 

CAT 
NO. ANALYSIS NAME 

LIMIT Of 
'·./RESULT& QUANTITATION UNITS ... . ,,.:) ~~£ULT~: QU~~~: ~A~~ON 

PAH's in Solids CSW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

:~:!~~~~~ene ,, ,;:{<.;:~:g(:, t :r :~:: 
Acenaphthene ·/\{:·: :, N~o::i) 2. mg/kg 
Fluorene ; ·N;D/ / 2. mg/kg 

=~:~:~~:~re u.:,',:\ ~:tiij g:~ :~:: 
;~~:~:nthene > :rg i::::::: ~:~ :~:: 
Benzo(a)anthracene :,\ -0.27.:.: :·:.: 0.01 mg/kg 

liillm£ §::::". :, ill~~ Hi ~m 
~::~~~,~2'.~~~~~;~:ne -::)iI?i:::~:U1/i ~:~~ :~:: 
The spike data is outside the QC limits. Results from the reprep are 
within the limits. The hold time had expired prior to the reprep so it can 
only qualify the original data. Results were higher in the original 
corresponding to higher surrogate recovery. 

Questions? Contact your Client Services -Representative 
F. Bradley Ayars at (717) 656-2301 

Respectfully Submitted 
Jenifer E. Hess, B.S . 
Group Leader Pesticides/PCBs Lancaster Labora:ones. :nc. 

2425 New Holland Pi~e 

Lancaster. PA 17601-5994 
7,7-5::6-.2301 See reverse side ior explanation of symbols and abbreviations. 

2. :r 
2. 
2. 
2. 
0.6 
0.6 
0.2 
0.2 
0.01 
0. 1 
0.02 
0.02 
0.02 
0.02 
0.06 
0.06 

30 

0 

:-



~1► Lancaste~ Laboratories 
~ ! Where quality 1s a soence. 

LLI Sample No. SW 2146933 
Collected: 6/21/94 at 09:20 by OW 

Subnitted: 6/22/94 Reported: 8/ 8/94 
Discard: 9/ 8/94 

273N ·473E Con~ositc Soil San-ple 
Mos::: A111er1con 

Account No: 07802 
Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City OK 73125 -0861 

AS RECEIVED 

Page: 

P.O. MOSS-AMERICAN 
Rel. 

DRY WEIGHT 

2 of 3 

27347 SOC#: MOS04·01 

CAT 
NO . ANALYSIS NAME 

· · LIMIT OF 
RESULTS . : 0UANTITATION UNITS •·· ~ESULTS 

LIMIT Of 
QUANTITATION 

PAH's in Solids (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

:~~n::~~~~~ene · \, ::~:: ~: :, =~~: 
Acenaphthene ·' ··,-N.0 , '-··· · 2. mg/kg 
Fluorenc .· . ..•. : •. Ni-O:/ ·:.. 2. mg/kg 
Phenanthrene , /. ,,.:,:-.O~~Z:<.J 0.5 mg/kg 

mi§:::"'.,. 1:If~!;} n. §ill 
11i1im~~:1::::;: (i~1~'i1

1 nI ~m 
Oibenzo( a, h)anthracene ·. :., ... ,:o~.1.1.'. 0.02 mg/kg 
aenzo<g , h,i>perylene ·· :o~63J 0.05 mg/kg 
lndeno( 1 ,2,3 ·cd)pyrene ••, 0.~20 ·· 0. 05 mg/kg 
The spike data is outside the QC l in1its. Result s from the rcprep are 
with in the limits . The hold time had expired prior to the reprep so it can 
only qu~lify the original data. Results were similar in both 
extracts. 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656·2301 

i..ancaster La:JOratcr,es. !r.·: 
2425 New Holland Pike 

~ancaster. P.A 17601-599.: 

Respectfully Submitted 
Jenifer E. Hess, 8.S. 
Group Leader Pesticides/PCBs 

See reverse s,oe ior explanation of symbols and a::~·•ev1at1~ns. 

2. :r 
2. 
2. 
2. 
0.6 
0.6 
0. 2 
0. 2 
0.01 
0. 1 
0.02 
0.02 
0.02 
0. 02 
0.06 
0.06 

28 

0 



□:reran FF 

~,~ Lancaster Laboratories 
~ r VVhere qualrty IS a SC/ence. 

LLI Sample No. SW 2147124 
Collected: 6/20/94 at 16:40 by DW Account No: 07802 

T?irffl NM5H9 

Page : 2 of 3 

Submitted: 6/22/9'4 Reported: 7 /25/94 
Discard: 8/25/94 

Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 

P.O. MOSS-AMERICAN 
l!el. 

Oklahoma City Qt( 73125·0861 
MA1·SSG37·1004·01 Con~osite Soil San~le 
Mos:. American 
900N ·3000E 
37104 SOC#: MOS05 · 19 

AS RECEIVED 
CAT 
NO . ANALYSIS NAME 

LIM! T OF 
OUANTITATION UNITS 

PAH'S in Solids (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene "14~ 2. mg/kg 
Acenaphthylene :·::··: .. . =:= C: N~I);;: :: · 2. mg/kg 

:~~~:~~:hene : ':!}i;[::!i)!:;J:J:{} t :~:: 

§1;::"'_ iil?i!i!lliii:rl~liii!i:t Il ~ll 
Benzo(b) fluoranthene >:TH2/U:O~si'./i 0.02 mg/kg 

E~mrr:~;;;;~ li! illlll!lli!1! ili!iilt Ul §\1! 
I ndeno( 1, 2, 3-cd)pyrene 'i"l:'=:':: '::':' '''o~3:f "::= 0.05 mg/kg 
The LCS r-esul ts for Naphthalene are shown on the OC surrnary, however, 
they are not required for this method since the MS/MSD data is within the 
OC limits. Consequently, no action is needed for LCS results outside the 
OC lim i ts. 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656·2301 

ORY WEIGHT 
LIM! T OF 

OUANTITATJON 

Respectfully Submitted 
JMifer E. Hess, B.S. 
Group Leader Pesticides/PCBs 

2. 
2. 
2. 
2. 
0.6 
0.6 
0.2 
0.2 
0.01 
0. 1 
0.02 
0.02 
0.02 
0.02 
0.06 
0.06 

75 V 

Lancaster Laboratories, Inc. 
2425 New Holland Pike 

Lancaster. PA 17601-5994 
717-656-2301 See reverse side for explanation of symbols and abbreviations. 0 



~,~ Lancast~~ La~oratories 
~ r Where quality IS a SC/ence. 

LLI Sample No. SW 2147121 
Collected: 6/20/94 at 15:50 by D~ 

Subnitted : 6/22/94 Reported: 7/25/94 
Discard: 8/25/94 

500N·1500E-01 COll1)0Site Soil Sa~le 
Moss American 

1500E SDG#: MOS05·16 

CAT 
NO. ANALYSIS NAME 

Base Neutrals (S~846/8270A) 

3761 
3765 

I 1191 
3768 
3775 

naphthalene 
acenaphthylene 
acenaphthene 
fluorene 
phenanthrene 

Account No: 07802 
Kerr-McGee Corporation 
Technology & Engineering Div. 

1 PD Box 25861 
! Oklahoma City 01C 73125·0861 
! 

AS RECEIVED 
.. . .... .. LIMIT or 

'''::'::::i:::RESUlTs :::::: OUANT I TAT ION UNITS 

50,000. ug/kg 
10,000. ug/kg 
50,000. ug/kg 
50,000. ug/kg 
50,000. ug/kg 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656-2301 

Page: 2 of 4 

P.O. MOSS·AMERICAN 
Rel. 

DRY ~IGHT 
... LIMIT or 

,' 'l ':,cC::: ,::RESlllTS : OUANTITATION 
·· ·· ··· ··· ··· ·· •··· ·· 

.• 

54,000. 
11,000. 
54,000. 
54,000. 
54,000. 

't~) 
Lancaster Laboratories. Inc: 
2425 New Holland Pike 
tar.caster. PA 17601-5994 
717-656-2301 

Respectfully Submitted 
Jon S. Kauffman, Ph.D. 
Group Leader, GC/MS 68 

_,.c~ . See reverse side for explanation of symbols and abbreviations. 0 '221( 
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11 ,nwrwm 

LLI Sample No. SW 2147121 
Collected: 6/20/94 at 15:50 by ow 

Subui t tcd: 6/22/9t. Reported: 7 /25/9t. 
Discard: 8/25/94 

500N·1500E·01 Con"°site Soil Sarrple 
Moss American 

1500E SDCi#: MOSOS · 16 

CAT 
NO. ANALYSIS NAME 

Base Neutral cont SW846/8270A 

3776 
3778 
1195 
3781 
3782 
3786 
3787 
3788 
3789 
3790 
3791 

anthracene 
fluoranthene 
pyrene 
benzo (a) anthracene 
chrysene 
benzo (b) fluoranthene 
benzo (k) fluoranthene 
benzo Ca) pyrene 
indeno (1,2,3 -cd) pyrene 
dibenz (n,h) anthracene 
benzo (gh1> perylene 

J Account No: 07802 

I Kerr ·McGee Corporation 
Technology & Engineering Div. 

! PO Box 25861 
j Oklahoma City OK 73125-0861 

AS RECEIVED 
LIMIT OF 

QUANT !TAT ION UNITS 

10,000. ug/kg 
50,000. ug/kg 
50,000. ug/kg 
10,000. ug/kg 
10,000. ug/kg 
10,000. ug/kg 
10,000. ug/kg 
10,000. ug/kg 
10,000. ug/kg 
10,000. ug/kg 
10,000. ug/kg 

rrnr nznzs 

Page: 3 ot ~ 

P.O. MOSS·AMERICAN 
Rel. 

DRY WEIGHT 
L!Mll OF 

...... :'~E$1,JlT~ ,:::, QUANTITATION 

11,000. 
54,000. 
54,.000 . 
11,000. 
11,000. 
11,000. 
11,000. 
11,000. 
11,000. 
11,000. 
11,000. 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (71 7) 656·2301 

'(:f;t; 
~- ,;.~:-· 

Lancaster Laboratories, Inc. 
2425 New Holland Pike 

Lancaster. PA 17601-5994 
717-656-2301 

Respectfully Submitted 
Jons. Kauffman, Ph.D. 
Group Leader, GC/MS 

See reverse side for exolanation of symbols and abbreviations. 0 



litinltWM · srrrnu 

LLI Sample No. SW 2147118 
Collected: 6/20/94 at 13:30 by OU 

a 

Account No: 07802 
Kerr-McGee Corporation 

,. 
Page : 2 of 3 

P.O . MOSS -AMERICAN 
Rel. 

Submitted : 6/22/94 Reported: 7/25/94 
Discard: 8/25/94 I 

Technology~ Engineering Div. 
PO Boie 25861 I Oldahom,'.I City OK 73125·0861 

300N · 1350E·02 C~site Soil Sa,rple 
Moss American 

30135 SOG#: MOS05·13 

CAT 
AS RECEIVED 

LIMIT OF 
NO . ANALYSIS NAME . RESULTS_ .. QUANT I TAT ION UNITS 

PAH's in Solids (Sl/846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene · · N,I.). 2. mg/kg 
Acenaphthylene -. N. D. ~·, . 2. mg/kg 
Acenaphthene = N.O / := 2. mg/kg 
Fluorene = =·=N.o.:. 2. mg/kg· 
Phenanthrene ·-: 0. ·15 . .-.J O. 5 mg/kg 
Anthracene ·-·N.D/ · 0. 5 mg/kg 
fluoranthene ·.= 0.2 ·=.··· 0.2 mg/kg 
Pyrene · -0.15 , .J 0. 2 mg/kg 
Benzo(a)anthracene : 0.0(\. 0.01 mg/kg 
Chrysene N.o; ·, · 0. 1 mg/kg 
Benzo(b)fluoranthene : 0.017 .J 0.02 mg/kg 
Benzo(k)fluoranthene N.O. . 0. 02 mg/kg 
Benzo<a>pyrene ._ N.O , .· 0.02 mg/kg 
Oibenzo(a , h>anthracene N.O. 0.02 mg/kg 
Benzo(g,h, i )perylene , N. O. 0.05 mg/kg 
lndeno(1,2,3 · cd)pyrene N.O. 0.05 mg/kg 
The LCS results for Naphthalene are shown on the QC s~ry, however , 
they are not required for this IIIE'thod since the MS/MSD data is within the 
QC l1n11t~ . Consequently, no action is needed for LCS results outside the 
QC l imi ts . 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (7,-7> 656-2301 

ORY I/EIGHT 
LIMIT OF 

. RESlJL TS QUANT IT AT I ON 

N.O. 
N.D. :· 

· N.D. ·. 
··::-·:.:=: ·:·-: "- N.O / "· 

A l . 16 ·: J 

L~~2°<-: 
, :.- tl.17 : J 
:: i>~os : ,= 
... · .. =· ·N·;t>. ' 

0 ~019 J 
·::N,D, = .. 
0:'N. D, -:_'. 
··•·N,O, · 

... -N.D. ·,_ 
::·:.:• N.o . ·· 

Respectfully Submitted 
Jenifer E. Hess, B.S. 
Group Leader Pesticides/PCBs 

2. 
2. 
2. 
2. 
0 .6 
0.6 
0.2 
0.2 
0.01 
o. 1 
0 .02 
0.02 
0.02 
0.02 
0. 06 
0.06 

Lancaster laboratories. Inc. 
2425 New Holland Pike 

Lancaster. PA 17601-5994 
717-656-2301 See reverse side for explanation of symbols and abbreviations. 0 
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LLI Sample No. SW 2147112 
Collected: 6/20/94 at 13:35 by DW 

Submitted: 6/22/94 Reported: 7 /25/94 
Discard: 8/25/94 

MA1·SSG30·0903M·01 Unspiked CCllJ1)0site Soil Sample 
Moss American 
600N · 2400E 
30903 SDG#: MOS05·09BK 

ii?? 

j Account No: 07802 

I 
ICerr·McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 

I Oklahoma City OK 73125-0861 

DJS 

Page: 

P.O. MOSS-AMERICAN 
Rel. 

tfitt:ffir'i errs A1i 

2 of 3 

AS RECEIVED DRY WEIGHT 
CAT 
NO . ANALYSIS NAME 

LIM! T OF 
Rf;~LTs /i: 0UANTITATION UNITS 

PAH's in Solids (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 

:7~~~=~~~=ne · ··· .:::::J!{l:::::.:g:::( 
Pyrene li==i:'::'i'===N.D~"=' 
Benzo(a)anthracene :'1:)\N;D i ,:, 
Chrysenc- ' : : i='i\\:,:N;O{ ' 
BenzoCb)fluoranthene ::N .• o; : 
aenzoc k > fl uoranthene . 'N .1),,,::, 
Benzo( a )pyrene !N ;o.::;: 
DI benzo( a, h > anthracene ,,N~O, ~:':' 
aenzocg,h, i Jperylene :,N,.D~:,:: 
I ncteno( 1, 2. 3 · cd)pyrene ,::::C.tf.O ; > 
Due to 1nterfer1n9 peaks on the chron~togram, the values 
the lowest quantitat1on limits obtainable. 

2. mg/kg 
2. mg/kg 
2. mg/kg 
2. mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.01 mg/kg 
0. 1 mg/kg 
0.02 mg/kg 
0.02 mg/kg 
0.02 mg/kg 
0.03 mg/kg 
0.05 mg/kg 
0.05 mg/kg 

reported represent 

The LCS n?sults for Naphthalene are shown on the QC sUtnlilry, however, 
they are not required for this method since the MS/MSO data is within the 
QC limits . Consequently, no action is needed for LCS results outside the 
QC li1111t:- . 

Questions? Contact your Clic-nt Services Repre~entative 
F. Bradley Ayars at (717) 656-2301 

LIMIT OF 
LRE~LTS OUANTITATION 

Respectfully Sl.bnitted 
.Jenifer E. Hess, B.S. 
Group Leader Pesticides/PCBs 

2. 
2. 
2. 
2. 
0.6 
0.6 
0.2 
0.2 
0.01 
0., 
0.02 
0.02 
0.02 
0.03 
0.06 
0.06 

48 
Lancaster Laboratories. Inc. 
2425 New Holland Pike 

Lar.caster. PA 17601-5994 
717-656-2301 See reverse side for explanation of symbols and abbreviations. 0 



17 mr-rs:rs [ iii' 

◄f►~~~~~~~tories Page: 2 of 3 

LLI Sample No. SW 2147104 
Collected: 6/20/94 at 09:00 by OU 

Sut:m1tted : 6/22/94 Reported: 7/25/94 
Discard : 8/25/94 

665N·1490E·01 C~site Soil Sa~le 
Moss American 

Account No: 07802 
Kerr-McGee Corporation 
Technology & Engineer ing Div. 
PO Box 25861 
Oklahoma City Qt:: 73125·0861 

AS RECEIVED 

P.O. MOSS-AMERICAN 
Rel. 

DRY UEIGHT 
66514 SOC#: MOS05 · 01 

CAT .. . .... . .. ... . LIMIT OF ..... .. ·· · ········ LIMIT OF 
NO . ANALYSIS NAME =·=,REs1,11;nL :- QUANTITATION UNITS 

PAH's i n Solids (SU846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

. ·· ········· .. ·· ··· · 

::~~~~;~~~ene '.:)! i!lJ:!::~~(~J:\ ~gg: :~:: 
i!;:;~~:::: ::Y:11rn11i~!it:1111:::::: ~~t =~;~ 
Anthr.>C('ne . ==:= : '\'::'soF<H 50. mg/kg 

:~~~~=nthene . =iIJ:{:~ J}/C ~g: :~:: 
Benzo(a)onthracene : //t57~\:/ H 1. mg/kg 

~:~~~~~fluoranthene . ·}::!:j!J~jj:J}::JJ! 1
~: :~~= 

Benzo( k )f I uoranthene =::::===::::::r:1-0L HE'T 2. mg/kg 
Benzo(a)pyrene ..... :==:::Hrs/ ....... 2. mg/kg 
Dibenzo( a, h )anthracene ·: ,=.,; N:;[' ;,; ;; :: 6. mg/kg 
Benzo(g. h. i )perylene : :::='I=::: ;=/ N;1fr> 20. mg/kg 
I ndeno( 1, 2 ,3·cd)pyrene =;=;;;;;;;;;;;;;=;;20~::: :;;:;;;; 5. mg/kg 
The LCS results for Naphthalene are shown on the QC sl.lT'lllary, however, 
they are not required for this method since the MS/MSD data is within the 
QC l imits . Consequently, no action is needed for LCS results outside the 
QC 11m1 t:.. 

Due to interfering peaks on the chromatogram, thr. values reportl'd represent 
the lowe:.t quantitat1on limi ts obtainable. 

Questions? Contact your Client Services Representat ive 
F. Bradley Ayars at <717) 656 -2301 

\Y:n/\~~61,M~ :> QUANTITATION 

Respectfully Submitted 
Jenifer E. Hess, B.S. 
Group Leader Pesticides/PCB& 

200. 
200. 
200 . 
200. 
50. 
50. 
20. 
20. 

1. 
10. 
2. 
2. 
2. 
6. 

20. 
5. 

31 

Lancaster Laboratories. Inc. 
2425 New Holiand Pii<e 
Lancaster. p,:. 17601-5994 
717-656-230'. See reverse side for explanation of symbols and abbreviations. 0 
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Page: 2 of 3 

LLI Sample No. SW 214.5488 
Collected: 6/17/94 at 11:45 by TS 

Submitted: 6/20/94 Reported: 7/14/94 
Discord: 8/14/94 

300N·1050E Composite Soil Sa""le 
Moss American 

Account No: 07802 
Kerr·McGee Corporation 
Technology & Engineering Oiv. 
PO Box 25861 
Oklahoma City OK 73125·0861 

AS RECEIVED 

P.O. MOSS·AMERICAN 
Rel. 

DRY ~EIGHT 
30010 SDG#: MOS03·12 

CAT 
NO. ANALYSIS NAME 

LIMIT OF 
::::u:u:n:~E.t-lli,:HH::: QUANT I TAT 1011 UNITS 

,LIMIT OF 
\ ~¢~f.t.// QUANTITATION 

PAH's in Solids (S~846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

2. mg/kg 
2. mg/kg 

10. mg/kg 
2. mg/kg 
0.5 mg/kg 

10. mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.01 mg/kg 
0. 1 mg/kg 
0.02 mg/kg 
0.02 mg/kg 
0.02 mg/kg 
0.5 mg/kg 
1. mg/kg 
1. mg/kg 

reported represent 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656-2301 

. .._._,,_ 

: ·/::::~ ~: ·•. 
:: .. .. 
; , • ~ .. -· : 

R~spectfully Submitted 
Jenifer E. Hess, B.S. 
Group Leader Pesticides/PCBs 

. · .... ~ - -~l 
• .• -,."':,.c . 

Lancaster Laboratories, Inc . 
2425 New Holland Pike 

Lancaster. P~ 17€01-5994 
7i7-650-2301 See reverse side for expianation of symbols and abbreviation:; . 

2. 
2. 

10. 
2. 
0.6 

10. 
0.2 
0.2 
0.01 
0., 
0.02 
0.02 
0.02 
0.6 
1. 
1. 

60 
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Page : 2 of 3 

LLI Sample No. SW 2145487 
Collected: 6/17/94 at 09:20 by TS 

· Submitted : 6/20/94 Reported: 7/14/94 
Discard: 8/14/94 

380N·1270E·01 C0fl1)0Site So i l Safl1)1e 
Hoss American 

Account No: 07802 
Kcrr·McCee Corporation 
Technology & Er191neer ing Div. 
PO Box 25861 

! Oklahom., City OK 73125·0861 

P.O. HOSS ·A14ERICAN 
Rel. 

38127 SDC#: HOS03·1 1 

CAT 
AS RECEIVED ORY WEIGHT 

NO. ANALYSIS NAME 

PAH'S in Solid~ (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 

; 3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene 
Acenaphthylene 
Acenaphthcne 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzoraianthracene 
Chryscne 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bcnzo(a)pyrene 
Oibenzo<a,h)anthracene 
Benzo(g,h,i)perylene 
lndcno(1 , 2, 3·cd)pyrene 

······ ··· ··· ·· ···· ··· .. ........ LIMIT OF 
. == =i ==?':RESUl T~f =' '=' QUANT I TAT ION 

2. 
2. 
2. 
2. 
0.5 
0.5 
0.2 
0.2 
0.01 
0. 1 
0.02 
0.04 
0.02 
0.06 
0. 05 
0.05 

UNITS 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
1119/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/leg 
mg/kg 

Due to interfering peaks on the chromatogram, 
the lowest quantitation limits obtainable. 

the values reported represent 

Questions? Contact your Client Sc,·vices Rep,·cscntativc 
F. Bradley Ayars at (717) 656·2301 

./:'··~ :~ .. \ 
; , • : .· ···} 

LIHI T or 
:;: 0UANTITATIOII 

Respectfully Submitted 
Jenifer E. Hess, 8.S. 
Group Leader Pesticides/PCBs 

3. 
3 . 
3. 
3. 
0.7 
0. 7 
0.3 
0.3 
0.01 
0. 1 
0.03 
0.06 
0.03 
0.08 
0.07 
0.07 

Laricaster Laboratories. Inc. 
2425 New Holland Pike 

Lancaster. P~ 17601-5994 
717-656-2301 See reverse side for explanation of symbols ana aborev,at,on, . C, 



~,~ Lanc~e~ La~oratories 
~ r Where qua/tty IS a SC/ence. Page: ·2 of 4 

LLI Sample No. SW 2145477 
Collected: 6/17/94 at 11:10 by TS 

Submitted: 6/20/94 Reported: 7/14/94 
Discard: · 8/.14/94 

ON·2550E·01 Unspiked C~site Soil Sample 
Moss American 

AccOU\t No: 07802 
Kerr-McGee Corporation 
Technology & Engineeriny Div. 
PO Box 25861 
Oklah0111.1 City OK 73125·0861 

AS RECEIVED 

P.O. MOSS-AMERICAN 
Rel. 

ORY WEIGHl 
2550E SOC#: MOS03·03BK 

CAT 
NO. ANALYSIS NAME 

LIMIT OF . .. 
,!::?/~ESULTS :,:::, QUANTITATION UNITS 

LIMIT OF 
RESUllS '::, QUANT IT AT ION 

Base Neutrals (S~846/8270A) 

3761 
3765 
1191 
3768 
3775 

naphthalene 
acenaphthylene 
acenaphthene 
fluorene 
phenanthrene 

100,000. ug/kg 
100,000. ug/kg 
200,000. ug/kg 
100,000. ug/kg 
200,000. ug/kg 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717> 656·2301 

Respectfully Submitted 
Jon S. Kauffman, Ph.D. 
Group Leader, _GC/MS Lancaster Laboratories. Inc. 

2425 New Holland Pike 

Lancaster. PA 17601-5994 
717-656-2301 See reverse side for e~planat!0n of symbo!s and abbrev,aiion~. 

140,000. 
140; 000. 
290,000. 
140,000. 
290,000. 

33 

0 
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~,~ Lancast~~ La~oratories 
~ r Where quality IS a SCJence. ' 

LLI Sample No. SW 2145477 
Collected: 6/17/94 at 11:10 by TS Account No: 07802 

7 CZ lfh:&iir'.I 

Page: 3 of 4 

Subnitted: 6/20/94 Reported: 7/14/94 
Discard: 8/14/94 

Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 

P.O. MOSS -AMERICAN 
Rel. 

Oklahoma City OK 73125·0861 
ON·2550E·01 Unspiked C~si te Soil S811l)le 
Moss American 

2550E SOC#: MOS03·03BK 

CAT 
NO. ANALYSIS NAME 

Base Neutral cont SW846/8270A 

3776 
3778 
1195 
3781 
3782 
3786 
3787 
3788 
. 3789 
3790 
3791 

anthracene 
fluoranthene · 
pyrene 
benzo (a) anthracene 
chrysene 
benzo Cb) fluoranthene 
benzo Ck) fluoranthene 
benzo Ca) pyrene 
indeno C1,2,3·cd) pyrene 
dibenz (a,h) anthracene 
benzo (ghi) perylene 

AS RECEIVED 
·· ·· ·· ··· ··· · LIMIT Of 
\:/:<R.~~l!~ ::C OUANTITATION UNITS 

100,000. ug/kg 
200,000. ug/kg 
200,000. ug/kg 
100,000. ug/kg 
100,000. ug/kg 
100,000. ug/kg 
100,000. ug/kg 
100,000. ug/kg 
100,000. ug/kg 
100,000. ug/kg 
100,000. ug/kg 

Questions? Contact your. Client Services Representative 
F. Bradley Ayars at (717) 656-2301 

DRY WEIGHT 
: :, ,::,::,: LIMll Of 

: REQ,J!;T$ ::::: OUANTITATION .. . . . . . .. . . . . 

Respectfully Submitted 
Jon S. Kauffman, Ph.D. 
Group Leader, CC/MS 

140,000. 
290,000. 
290,000 . 
140,000. 
140,000. 
140,000. 
140,000. 
140,000 . 
140,000. 
140,000. 
140,000. 

34 :f::·/it .. 
~ . • .. - flt ·• · . ; 

· .. .. ~ . / 
·• ·•ice -~ 

Lancaster Laboratories. Inc. 
2425 New Holland Pike 

La'lcaster. p;. 17601-5994 
7i7-636-230: See reverse side for exo,anation of symbols and abbreviations. 



ftiWZT . E 7 JP IFS enmw 

~,~ Lancaster laJ?oratories 
~ r Where qua/tty IS a SCJence. Page: 2 of 3 

LLI Sample No. SW 2148330 
Collected: 6/23/94 at 08:50 by OW 

Submitted: 6/24/94 Reported: 8/15/94 
Discard: 9/15/94 

75N·900E·01 C~site Soil Sample 
Moss American 
(Odor. 3 · 13 ' > 
75901 SOG#: MOS07·07 

Account No: 07802 
Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City OK 73125·0861 

AS RECEIVED 

P.O . MOSS-AMERICAN 
Rel. 

DRY WEIGHT 
CAT 
NO. ANALYSIS NAME 

:: :c:::::::: :: : :::· LIMIT OF 
···· ·· : =:Ci\ RE~~1#:? i OUANTITATION UNITS -1:::1:m::::1:;~;~~~ii f 0U~~~: ~A~~ON 

PAH's in Solids (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene · 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
BenzoCblfluoranthene 
BenzoCklfluoranthene 
Benzo(a)pyrene 
01benzo(a,h)anthracene 
Benzocg.h,i)perylene 
lndeno(1,2,3 · cd)pyrene 

2. mg/kg 
2. mg/kg 
2. mg/kg 
2. mg/kg 
0,5 mg/kg 
0.5 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.01 mg/kg 
0.1 mg/kg 
2. mg/kg 
0.02 mg/kg 
0.02 mg/kg 
0.02 mg/kg 
2. mg/kg 
0.2 mg/kg 

Oue to interfering peaks on the chromatogram, the values 
the lowest quantitation limits obtainable. 

reported represent 

The QC data is outside the required limits. Results from the reprep are 
within the limits. The hold t ime had expired prior to the reprep so it can · 
only qualify the original data . Simi lar results were obtained in both 
extractions. 

Quest ions' Contact your Client Services Representative 
F. Bradley Ayars at (717) 656·2301 

::: :1m::1::::1:::zi~:i,:::1tr 

•11

1

lifiiiilil:lli!Jllli~i;!llitl: 
::t::!I!!J)!WI:rn::,:: t: m::: 

Respectfully Submitted 
Jenifer E. Hess, S.S. 
Group Leader Pesticides/PCB& 

2. 
2. 
2. 
2. 
0.6 
0.6 
0.2 
0. 2 
0.01 
0 . 1 
2. 
0.02 
0.02 
0. 02 
2. 
0.2 

38 
Lancaster Laboratories, Inc. 
2425 New Holland Pike 

Lancaster. PA 17601-5994 
717-656-2301 See reverse side for explanation of symbols and abbreviations. 0 •: 



- rrvr s 

~,~ Lancas~e~ La~oratories 
~ r Where quality IS a sc,ence. Page: 2 of 3 

LLI Sample No. SW 2148321 
Collected : 6/22/94 at 14:40 by D~ 

· Submitted: 6/24/94 Reported: 8/15/94 
Discard: 9/15/94 

7SS·600E · 01 Coqx,site Soil Sample 
Moss American 

Account No: 07802 
Kerr·McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City OK 73125·0861 

AS RECEIVED 

P.O. MOSS ·AMERICAN 
Rel. 

ORY ~IGHT 
75600 SOC#: MOS07·01 

CAT 
NO. ANALYSIS NAME 

··••· ·•············-········· ··· ·· ·· LIMIT OF 
:n:un:::=niEsudsHH QUANTITATION 
:::: :::::::::::::::: :: :::: :: ::: ::: :::: 

UNITS )!!!!!lli!l!:!)~~~J,~~!!!!!! QU;!~: ~A~~ ON 

PAM'S in Solids (S~846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene ':::HH:HHHNUo.DH 20. :f mg/kg 
Acenaphthylene ::HHHH:H::iL i>. D:H: 20. mg/kg 
Acenaphthene ::H::H:::/HHf)ijL:: 20. :! mg/kg 

:~~~:~~~rene mrnrnrnrn1rnrni~;m~:m 2
~: J :::~:: 

Anthracene ::HHH::::H}~~:::Hi 5. mg/kg 

:~~~;::nthene t!l!!!!!!rn!rn!!:i! :rn!rn:ii! ~: =~~= 
Benzo(a)anthracene :':H/H::/HhF::H O. 1 mg/kg 
Chrysene HUH:::HH~/HHH 1. mg/kg 
BenzoCbl fluoranthene i'=i '=i'= !==i=='== IJUL''= 3. mg/kg 
Benzo( k J fluoranthene /HHH/HiUifr:HF O .2 mg/kg 

i!~~:~~r~r~~~r:~ne !lllilllllliilllllllll~~ililliliil ti :~:: 
I ndeno( 1, 2, 3 ·cd)pyrene '=:=='=i'=fi'='==it~s::i==? 0. 5 mg/kg 
Due to interfering peaks on the chromatogram, the values reported represent 
the lowest quantitation limits obtainable. 

The LCS data is outside the QC limits. Results from the reprep are 
within the limits. The hold time had expired prior to the reprep so it can 
only qualify the original data. The results were higher in the second 
extraction which is in accordance with the increase in surrogate recovery. · 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656·2301 

.. . - .,. 
·;:•;,~;~ i~; ~-

Respectfully Submitted 
Jenifer E. Hess, B.S. 
Group Leader Pesticides/PCBs 

/-t?!~t) 
Lancaster Laboratories. Inc . 
2425 New Holland Pike 

Lancaster. PA 17601-5994 
717-656-2301 See reverse side for explanation of symbols and abbrevi~tions. 

20. J 
20. 
20. J 
20 . "l" 
6. 
6. 
2. 
2. 
0 . 1 
1. 
4. 
0. 2 
0.2 
0.2 
0.6 
0.6 

'2216 
9113'9(; 



~,~ Lancaster La1?oratories 
~ r Where qua/tty IS a SCJence. . 

LLI Sample No. SW 2158218 
Collected: 7/18/94 at 16:50 by D 

Submitted: 7/19/94 Reported: 8/26/94 
Discard: 9/26/94 

MA1·S003·0021·01 COlll>Osite Sediment S111Tple 
Moss· American Superfund Site· Milwaukee, WI 

SD321 SOC#: MOS14·17 

Account No: 07802 
Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City, OK 73125-0861 

AS RECEIVED 

Page: 2 of ~ 

P.O. MOSS· AMERICAN 
Rel. 

DRY WEIGHT 
CAT 
NO. ANALYSIS NAME 

.·.•.··,.· . .,.,,., ..... ,. METHOO 
i''::11:]t,r~mm=t: DETECTION LIMIT UNITS 

:::•::~=:=·;•::::;, • . : . ·-:···· .. : MET HOO 
:ft:{fi}~SUJiJ:Jff? DETECTION LIMIT 

PAH'S in Solids (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Questions? Contact your Client Services RepresMtative 
F. Bradley Ayars at (717) 656·2301 

Respectfully Submitted 
Jfflifer E. Hess, B.S. • 
Group Leader Pesticides/PCBs Lancaster laboratories, Inc 

2425 New Holland Pike 

Lar.caster, PA 17601-599' 
717-555-2301 See reverse side for exolanation of symbol:; ana abbrev,at,on: 

0.3 
0.3 
0.3 
0.06 
0.008 
0.006 
0.006 o., 
0.005 
0.05 
0.8 
0.003 
0.006 
0.01 
0.04 
0.05 

. I 

55 
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~,►Lancast~r Laboratories 
~ ~ Where quality ,s a soence. Page: 2 of 3 

LLI Sample No. SW 2158205 
Collected: 7/15/94 at 15:45 by D 

Sut:mitted: 7/19/94 Reported: · 8/26/94 
Discard: 9/26/94 

NA1·SD03·0008·01 C~site Sediment Saq,le 
Moss· American Superfund Site· Milwaukee, WI 

SD308 SDG#: MOS14·04 

Account No: 07802 
Kerr·McGee corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City, OK 73125·0861 

P.O. MOSS· AMERICAN 
Rel. 

DRY IIEIGHT 
CAT 

AS RECEIVED 
METHOO :::/::n::::::~¢~r~:I.rn DETECTION LIMIT UNITS 

\::: == =>===T'C::=............. MET HOO 
NO. ANALYSIS NAME 

PAH's in Solids (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

:~~n!~~~~ene llllillllllllllillliii:11:mm: ~:~ :~~: 
Acenaphthene :H+:tNHHn,v:=:t:?J 0.2 mg/kg 

=~~~~~~ene illlllllllllllllllllllmii
1
111Jllli t~: :~:: 

Fluoranthene 0.005 mg/kg 
Pyrene 0.08 mg/kg 
Benzo<a>anthracene 0.004 mg/kg 
Chrysene 0.04 mg/kg 
Benzo(b)fluoranthene 0.4 mg/kg 
Benzo(k)fluoranthene 0.002 mg/kg 
Benzo(a)pyrene 0.005 mg/kg 
Dibenzo(a,h)anthracene 0.01 mg/kg 
Benzo(g,h,i)perylene 0.03 mg/kg 
lndeno( 1,2,3-cd)pyrene :;:;:; :======]k42==:i == 0.04 mg/kg 
Due to interfering peaks on the chromatogram, the value reported for 
Benzo(b)fluoranthene represents the lowest quantitation limit obtainable. 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656·2301 

. -~··- . 

:./:,/~ ~·-·~ 
. . ·. 
;_ .... - ..,, .. . ~ 

...: ··.~ . :-p 

u:u::un:~~r!.uu DETECTION LIMIT 

Respectfully Subnitted 
Jenifer E. Hess, B.S. 
Group Leader Pesticic:les/PCBs 

0.3 
0.3 
0.3 
0.08 
0.010 
0.008 
0.008 
0.1 
0.007 
0.07 
0. 7 
0.003 
0.008 
0.02 
0.05 
0.07 

29 
Lancaster Laboratories. Inc 
2425 New Holland Pike 

La:.~aster. Pt.. 17601-5994 
717-::56-230'. See reverse side for exoianation of symbois ana abbreviations. '221 1. 



Al~ Lancast~~ La~oratories 
'lllllllll r Where qualrty IS a soence. 

LLI Sample No. SW 2157655 
i Account No: 07802 Collected: 7/15/94 at 14:30 by RS 

Submitted: 7/16/94 Reported: 8/18/94 
I ~err-McGee Corporation 

I 
Technology & Engineer1n9 Div. 

1 
PO Box 25861 Discard: 9/18/94 
Oklahoo~ City, OK 73125·0861 

MA1·S003·0005-01 Composite Sediment Sample 
Moss - American Superfund Site - M1lwau1C.ee. WI 

S0305 SOG#: MOS13·12• 

CAT 
NO . ANALYSIS NAME 

PAH'S in Solids (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3300 
3307 
3303 
3309 
3310 
3311 

Naphthalene 
, Acenaphthylene 
Acennphthcne 
fluorene 
Phenanthrene 
Anthr.icene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bcnzo(a)pyrene 
D1bt:!nzo(a,h)anthracene 
Benzo(g , h,i)perylene 
1ndcno(l,2,3·cd)pyrcnc 

AS RECEIVED 
LIMIT Of 

U/::::::~ts.vL;rf F OUANTITATION 

20. 
20. 
20. 
20. 
5. 
5. 
2. 
2. 
0 . 1 
1. 
3. 
0.2 
0.2 
0.2 
0.5 
0.5 

UNITS 

mg/kg 
mg/leg 
mg/kg 

· mg/kg 
mg/kg 
mg/kg 
mg/Kg 
mg/kg 
mg/k.g 
mg/kg 
mg/kg 
mg/leg 
mg/kg 
mg/Kg 
mg/k.g 
mg/kg 

Due to interfering peaks on the chromatogram, 
the lowest quantitation limits obtainable. 

the values reported represent 

Questions? Contact your Client Services Reprc~entative 
f. Bradley Ayars at (717) 656-2301 

Page: 2 of 5 

P.O. MOSS-AMERICAN 
Rel. 

DRY WEIGHT 
... .. .. ........ LIMIT Of 

:HEHHRt$~J~L:: OUANTITATION 

Respectfully Submitted 
Jenifer E. Hess, B.S. 
Group Leader Pesticides/PCBs 

30. 
30. 
30. 
30. 
8. 
8. 
3. 
3. 
0. 2 
2. 
5. 
0.3 
0.3 
0.3 
0.8 
0.8 

._c:1cas:er Labcrai:ones. ;nc. 
2.:l23 i Jew Hoiiano Pike 

~~"Cast -:>r. PA 17601-5994 
-:-;7--3:;,3.2301 See reverse side for explanation of symbols and abbreviations. 0 



~,~ Lancaster Laboratories 
~ r VVhefE' quality is a science. . 

Page: 2 of 3 

LLI Sample No. SW 2159602 
Collected: 7/20/94 at 10:05 

Submitted: 7/21/94 Reported: 9/13/94 
Discard: 9/24/94 

MA1-SD02-0017-01 Coq:,osite Sediment s...,le 
Moss-American Site 

Account No: 07802 
Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City OK 73125-0861 

AS RECEIVED 

P.O. MOSS-AMERICAN 
Rel. 

DRY ~IGHT 
-0017 SDG#: MOS15-06 

CAT 
NO. ANALYSIS NAME 

LIMIT OF 
{l!I!I!fI)j:j~~~l,id$.{f( QUANT I TAT I ON UNITS i::rn::rntiii!i!1!1~~l:ii::Ii Q~~~: ~A~~ ON 

PAH's in Solids (S~846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
lndeno(1,2,3·cd)pyrene 

2. 
2. 
2. 
2. 
0.5 
0.5 
0.2 
0.2 
0.01 
0. 1 
0.02 
0.02 
0.02 
2. 
0.05 
0.05 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
av/kg 
UV/kg 
qi/kg 
mg/kg 
mg/kg 
qi/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

The surrogate data in the blank, and Anthracene and Benzo(a)anthracene are 
outside the defined Quality Control Limits. Results for the blank and 
Benzo(a)anthracene in the reprep are within the Limits, however Anthracene 
is outside the Limits due to suspected interference with closely eluting 
Decafluorobiphenyl. Hold time had expired prior to the reprep so it can 
only qualify the original data. Similar results were obtained in the 
reprep. 

The surrogate data is outside the QC limits due to unresolvable matrix 
problems. 

Due to interfering peaks on the chromatogram, the values reported represent 
the lowest quantitation limits obtainable. 

Questions? Contact your Client Services Representative 
F. Bradley .Ayars at (717) 656·2301 

■ 

Respectfully Submitted 
Jenifer E. Hess, B.S. • 
Group Leader Pesticides/PCB& 

Lancaster Laboratories. Inc 
2425 New Holland Pike 

Lancaste:·, PA 17601-5994 
717-655-2301 See reverse side for explanation of symbols and abbreviations. 

3. 
3. 
3. 
3. 
0.7 
0.7 
0.3 
0.3 
0.01 
o. 1 
0.03 
0.03 
0.03 
3. 
0.07 
0.07 

0 



~,~ Lancas~e~· La~oratories 
~ r Where qua/tty IS a sc,ence. 

Page: 2 of 3 

LLI Sample . No. SW 2159600 
Collected: 7/20/94 at 09:30 

Submitted: 7/21/94 Reported: 9/13/94 
Discard: 9/24/94 

MA1·SD02·0015·01 c~site Sediment Saq>le 
Moss-American Site 

Account No: 07802 
Kerr•McGee ·Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City OK 73125-0861 

AS RECEIVED 

P.O. MOSS-AMERICAN 
Rel. 

DRY ~EIGHT 
·0015 SDG#: MOS15·04 

CAT 
NO. ANALYSIS NAME 

LIMIT OF iiiii:!tij::M!i!!)f :j QUANT IT AT I ON UNITS ~::=:
1//ij;i:::::::;:::;~t~i!f: Q\J~~~ ! ~ A ~~ON 

PAH's in Solids (S~846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

~§2~- - i: !il 
Phenanthrene 0.5 mg/kg 
Anthracene 0.5 mg/kg 
Fluoranthene 0.2 mg/kg 
Pyrene 0.2 mg/kg 
Benzo(a)anthracene 0.01 mg/kg 
Chrysene 0.1 mg/kg 
Benzo(b)fluoranthene 3. mg/kg 
Benzo(k)fluoranthene 0.02 mg/kg 
Benzo<a>pyrene 0.02 mg/kg 
Dibenzoca,h)anthracene 0.02 mg/kg 
Benzo(g,h,i)perylene 0.05 mg/kg 
I ndeno( 1 , 2, 3 • cd )pyrene t)/)'f:{)\}l ~=t ?J:=) 0. 05 mg/ kg 
The surrogate data in the blank, and Anthracene and Benzo(a)anthracene are 
outside the defined Quality Control Limits. Results for the blank and 
Benzo(a)anthracene in the reprep are within the Limits, however Anthracene 
is outside the Limits due to suspected interference with closely eluting 
Decafluorobiphenyl. Hold time had expired prior to the reprep so it can 
only qualify the original data. Similar results were obtained in the 
reprep. 

Due to interfering peaks on the chromatogram, the values reported represent 
the lowest quantitation limits obtainable. 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717> 656·2301 

-

Respectfully Submitted 
Jenifer E. Hess, B.S. • 
Group Leader Pesticides/PCBs 

Lancaster Laboratories, Inc. 
2425 New Holland Pike 

Lancaster. PA 17601-5994 
717-656-2301 See reverse side for explanation oi symbols and abbreviations. 

10. 
3. 
3. 
3. 
0.7 
0.7 
0.3 
0.3 
0.01 
0.1 
4. 
0.03 
0.03 
0.03 

. 0.07 
0.07 

0 1( 



LLI Sample No. SW 2159595 
Collected: 7/19/94 at 1b : 15 Account No: 07802 

Page: 2 of 3 

Submitted: 7,/21/94 Reported: 9/ 3/94 
Kerr-McGee Corporation 
Technology & Engineering Div. 

I PO 8011 25861 

P.O. NOSS-AMERICAN 
Rel. 

Discard: 9/14/94 
Oklahoma Ci ty OK 73125 · 0861 

MA1·S002 · 0010 ·01 C~site Sediment Sa~le 

Moss·Amertcdn Site 
10 · ·· SDG# : MOS16·11 

AS RECEIVED 
CAT ................ .. LIMIT OF 
NO. ANALYSIS NAME Hi://~~tl~) ij{ L QUANT I TAT ION UNITS 

PAH' s in Solids (S~846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene ·· · ··· ';::t1;:o:;:=:: 2. mg/kg 

:~:~::~~:~:ne :mrn:mt}I,~!n,DmI: t :~~: 
:~~:~~~r-ene ii :::j:~j;;: ;:::It~f !j!lli![ ~:5 :~:: 
Anthracr:ne ::::: 'i '?' ::' ::i: t;t{:: :? 0.5 mg/kg 
r luoranthene =Hd' H:H:t3; H:H 0.2 mg/kg 

~~~!~!~;an
th

racene )ii::i:iliiill1llii::ili1!!!!! ~+ =~~: 
Benzo(b)fluoranthenc >HHH=/E)OiKH 3. mg/kg 
Benzo( k )f luoranthene :: :: '= :: :' :::;::: ::f:2i=:::'i 0.02 mg/kg 

~~~~~~~~~~~:~thracene 1

:rn1\ :1: ::::1: :m:rti:1:im ~:~~ . =~~: 
Benzo(g,h, i )perylene :':'i:i:':ii'i'==t.=;J ::/ ::: 0.05 mg/kg 
Jndeno( 1,2,3-cd)pyrene H/L=/H:( '9HH 0.05 mg/kg 
Due to interfering peaks on the chromatogram, the value reported for 
Benzo(b)fluoranthene represents the lowest quantitation limit obtainable . 

Questions? Contact your Client Services Representative 
F. Bradley Aya·rs at (717) 656 · 2301 

ORY ~IGHT 
::: ::::::::::::::::::::::::::::::: :::: LIMIT OF 

:::::::::::::::~£.~#Iii: QlJANTJTATION . 

Respectfully Submitted 
Jenifer E. Hess , B.S. • 
Group Leader Pesticides/PCBs 

3. 
3. 
3. 
3. 
0.8 
0.8 
0.3 
0. 3 
0.02 
0.2 
s. 
0.03 
0.03 
0.03 
0.08 
0.08 

50 
Lancaster Laboratories, Inc. 
2425 New Holland Pike 

Lancaster. PA 17601-5994 
717-656-2301 See reverse side for explanation of symbols and abbreviations. 0 '2216 
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~,~ Lancaster La~oratories 
~ r vVhere quality IS a soence. Page: Z of 3 

LLI Sample No. SW 2159594 
Collected: 7/19/94 at 15:20 

Sutrnitted: 7/21/94 Reported: 9/ 3/94 
Discard: 9/14/94 

MA1·S002·0009·01 COll1)0site Sediment S~lc 

Moss-American Site 
09··· SOG#: MOS16·10 

I 
Account No: 07802 
Kerr-McGee Corporation . ·· 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City OK 73125·0861 

AS RECEIVED 

P.O. MOSS·AMERICAN 
Rel. 

ORY WEIGHT 
CAT 
NO. ANALYSIS NAME 

LIMIT OF 
{:h :>::i: ltESUL!.~:if QUANT IT AT I ON UNITS ;:::i:::::t:t:;;~~r~::ta au;~~:~ A ~i ON 

PAH'S in Solids (SW846/8310) 

3296 
· 3297 

3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorcnc 
Phenanthrene 
Anthracene 
Fluoranthene 
PyreM 
Benzo(a)anthracene 
Chrysene 
Benz.o( b) f luoranthene 12~ +(':=\ 

i;.li!f:~~;;;;~ " y i ,;•·.·.·· NNt_; :.·.~D,i.f .!.l,•.i.:.i.:,:.):i•· 

I ndeno( 1, 2. 3 · cd)pyrene :,:,, .:.::. ·., ... ·, .·.•·· 
Due to interfering peaks on the chromatogram, the values 
the lowest quantitation limits obtainable. 

30. mg/kg 
5. mg/kg 
2. mg/kg 
2. mg/kg 
0.5 mg/kg 
0.5 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.01 mg/kg 
O. 1 mg/kg 
0.02 mg/kg 
0.02 mg/kg 
0.02 mg/kg 

30. mg/kg 
S. mg/kg 

40. mg/kg 
reported represent 

The surrogate data is outside the a·c limits due to unresolvable matrix 
problems . · 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656·2301 

Respectfully Submitted 
Jenifer E. Hess, 8.S. • 
Group Leadf!r Pesticides/PCBs Lancaster Laboratories. Inc. 

2425 New Holland Pike 

Lancaster. PA 17601-5994 
717-656-2301 See reverse side for e~pianation of symbols and abbreviations. 

40. 
7. 
3. 
3. 
0.7 
0.7 
0.3 
0.3 
0.01 
0. 1 
0.03 
0.03 
0.03 

40. 
7. 

60. 

48 

0 'E 
9: 



~,~Lan~er Lal?oratories 
~ r VVhere qualrty IS a sc,ence. 

LLI Sample No. SW 2159592 
Account No: 07802 Collected: 7/19/94 at 14:35 

Sut:mitted: 7/21/94 Reported: 9/ 3/94 
Kerr-McGee Corporation 
Technology&. Engi-neering Div. 

Discord: 9/14/94 1 PO Box 25861 
Oklahon~ City OK 73125·0861 

MA1 · SD02 ·0007·01 Coqx,site Sediment Sa~le 
Moss-American Site 

07··· SOG#: MOS16·08 

CAT 
AS RECEIVED 

LIMIT OF :tJ::i\)ijs.~r,.mm: QUANT I TAT ION NO. ANALYSIS NAME UNITS 

PAH's in Solids (SU846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

=~~!~~!~;ene 
1

?mmmm:1:rn:::~~w:: ~: =~~= 
Acenaphthene /:!/}}\'46; i/:/. 2. mg/kg 
fluorene :::::: ::,:/::: 61. :::::: : 2. mg/kg 

:~;~~:~~~:ne //\/\}1:r:tmi:: ~:~ =~:: 
~~~~:n

th
ene ~</:.{:\i:!:f 11m11 ~:~ :~:: 

~~~~~~~!anthracene :;::::::::mm::;~;: _:: rnrnr ~:~1 :~:: 

::~~~~:~ll~~~:~=~ llll!!!!!jill1!i!il!lfi~i1lllt: t~~ :~:: 
;:!~1~?;:I;~;i;~:: :111:i!ii!ii!lrn::i:tiil!llllt tH :~:: 
Due to interfering peaks on the chromatogram, the values reported for 
Benzo(b)fluoranthene and Naphthalene represent the lowest quantitation 
limits obtainable. 

Questions? Contact your Client Services Representative 
r. Bradley Ayars at <717> 656 -2301 

Page: 2 of S 

P.O. NOSS-AMERICAN 
Rel. 

ORY UEIGHT 

1rnrn1111111:~~t~:::_,u QU~!~ ! ~A~~ ON 

Respectfully Submitted 
Jeniter E. Hess, B.S. 
Group Leader Pesticides/PCBs 

8. 
3. 
3. 
3. 
0 .8 
0.8 
0.3 
0.3 
0.02 
0.2 

10. 
0.03 
0.03 
0.03 
0.08 
0.08 

Lancaster Laboratories, Inc. 
2425 New Holland Pike 

Lancaster, PA 17601-5994 
717-656-2301 See reverse side for etplanation of symbols and abbreviations. 0 



~,~ Lancaster Laboratories 
~ r Vv11ere quality is a science. 

LLI Sample No. SW 2159586 
Collected: 7/19/94 at 11:00 

Submitted: 7 /21 /94 Repurted: 9/ 3/94 
Discard: 9/14/94 

MA1·S002·0004·01 C~s1te Sediment Saffl)le 
Moss-American Site 

I Account No: 07802 

I 
Kerr-McGee Corporation . 
Technology & Engineering Div. 
PO Box 25861 

j Oklahoma City OK 73125·0861 

AS RECEIVED 

Page: 

P.O. MOSS-AMERICAN 
Rel. 

ORY WEIGHT 

2 of 5 

04··· SOC#: MOS16·04 

CAT 
NO. ANALYSIS NAME 

········ ······ ·•·•··· LIMIT OF 
HHHIRESULTS : ::: QUANT I TAT ION 
·· : :::::: :::::.:.: .. :: .· ·· · ..... . UNITS Iilrn::::::¥~~~~rnm QU~~~:~A~~OII 

PAH's in Solids (SU846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

=~:!:~~~~~ene ::,:\jj:n;::,,::~~)\ 3
~: :~:: 

:!~~::~::: !i :::::::iii!/! ilt:i/illli t 5 :~:: 
Anthracene / i:°/ii/35/ //:° 0. 5 mg/kg 

~~~~~nthene <::::::(iJ: i}ii}{ ~:~ :~:: 
Benzo( a )11nthracene ·H'/H/iie~::?IE O.01 mg/kg 
Chry,;ene . H:fHH/:)J/ /[/ 0.1 mg/kg 

==~;~;;~E~=~~~=~ :11Hi:i:111
1

:1
1::i~:rnI111 ~Ji :~;: 

~!~~:;~~:~;~~~r::ne 111::::::rni!iiil:i:I:iil:ii ~:~~ :~~: 
I ndeno( 1, 2, 3 ·cd)pyrene ,,,,,,, ...... i: !i: i3~9. iiii O .05 mg/kg 
Due to interfering peaks on the chromatogram, the values reported for 
Naphthalene and Acenaphthylene represent the lowest quantitation limits 
obtain11ble. 

The surrogate data is outside the QC limits due to unresolvable matrix 
problems . 

Quest ion,;? Contact your Client Services Representative 
F. Bradley Ayars at (7"7> 656-2301 

Re-spectful l y Submitted • 
Jenifer E. Hess, B.S. 
Group Leader Pesticid~s/PCBs Lancaster Laboratcries. inc. 

2425 New Holland Pi~e 

Lancaster, PA 17601-5994 
717-656-2301 See reverse side fer exolanat;on cf symbcls and abbreviations. 

50. 
8 . 
3. 
3. 
0.8 
0.8 
0.3 
0.3 
0.02 
0.2 
0.03 
0.03 
0.03 
0.03 
0.08 
0.08 

26 

0 9. 



ttfiti#lWZ ._ . ' .... ·- , ) ,.... ,, :.·: . . ' _... ..;..:.. ..... ' 

~,~ Lancaster Laboratories 
~ r Where quality is a science. . Page: 2 of 3 

LLI Sample No. SW 2159584 
Collected: 7/19/94 at 09:25 

Sul:mitted: 7/21/94 Rcportt'd: 9/ 3/94 
Discard: 9/14/94 

MA1·SD02·0002·01 Composite S<'dimcnt Sanl)lc 
Moss·Aner1can Site 

Account No: 07802 
Kerr-McGee Corporation 
Technology & Engineering Div. 
PO 8011 25861 
Oklahoma City DK 73125·0861 

AS RECEIVED 

P.O. MOSS · AMERICAN 
Rel. 

ORY WEIGHT 
02·· · SDG#: MOS16·02 

CAT 
NO . ANALYSIS NAME 

LIMIT OF 
'RESULTC QUANT I TAT ION UNITS :::::::);::!::::!:::t~i~!f:;ii::::1::1: QU;!~: ~A~~ ON 

PAH'S in Solids (S~846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Nophthalcne lil.O. · 2. mg/kg 
Acenaphthylene · · · N.o·; 2. mg/kg 
Acenaphthene · 21. 2. mg/kg 
Fluorcnc .·. : 18. 2. mg/kg . 
Phenanthrene · 43. 0.5 mg/kg 

:~~~~:~:~:ne 3t.1't} t~ =~~: 
Pyrene :.·.:. 25. · 0.2 mg/kg 
Benzo<a>anthracene · 5.9 \i{ 0.01 mg/kg 
Chrysene 7 .3 /(( 0. 1 mg/kg 

::~~~~~;:~~~~=~~~:~: . . :.//iliii: ~:02 :~:: ::/;: .. ·. ,•.-.· .• . . . . -. 

~~Jil~\S~~~~: t01t1't;f ill ni ~!! 
Due to interfering peaks on the chromatogram, the value reported for 
Benzo(b)fluoranthene represents the lowest quantitation limit obtainable. 

Question~? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656·2301 

.· ::.: .. _\(··=· .:=:·:·=·=-===·· 

■I 

Respectfully Submitted 
Jenifer E. Hess, S.S. 
Group Leader Pesticides/PCBs Lancaster Laboratories, Inc. 

2425 New Holland Pike 
Lancaster. PA 17601-5994 
717-656-2301 See reverse side for exolanation of symbols and abbreviations. 

3. 
3. 
3. 
3. 
0.1 
0.7 
0.3 
0.3 
0.01 
0.1 
6. 
0.03 
0.03 
0.03 
0.07 
0.07 

22 

0 '2216 

9.'13,~ 



~,~ Lancas~e~ La~oratories 
~ r Where qualrty IS a SCJence. 

LLI Sample No. SW 2163177 
Collected: 7/27/94 at 09:50 Account No: 07802 

Sutrnitted: 7/28/94 Reported: 9/28/94 
Discard: 10/29/94 

Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 

P.O. MOSS·AMERICAN 
Rel. 

Oklahoma City OK 73125·0861 
MA1·SD01·0020·01 Coqx,site Sediment Sample 
Moss-American Superfund Site· Mi lwaukee, WI 

20SD· SDG#: MOS18·03 
AS RECEIVED 

CAT LIMIT OF 
NO. ANALYSIS NAME IIJ[]i:IIi¥.~IiIII QUANT I TAT I ON UNITS 

PAH's in Solids (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene 2. mg/kg 
Acenaphthylene 2. mg/kg 
Acenaphthene 2. mg/kg 
Fluorene 200. mg/kg 
Phenanthrene ·so. mg/kg 
Anthracene 50. mg/kg 
Fluoranthene 20. mg/kg 
Pyrene 20. mg/kg 
Benzo(a)anthracene 1. 1119/kg 
Chrysene 10. mg/kg 
Benzo(b)fluoranthene 6. mg/kg 
Benzo(k)fluoranthene 2. mg/kg 
Benzo(a)pyrene 2. mg/kg 
Dibenzo(a,h)anthracene 2. mg/kg 
Benzo(g,h,i)perylene 0.05 mg/kg 
lndeno(1,2,3·cd)pyrene 0.05 mg/kg 
Benzo(a)anthracene was quantitated in the extraction blank. Benzo(a) 
anthracene was detected in the sample at greater than five times the level 
in the blank. Therefore, the data was reported. The recovery for Fluoran· 
thene was 3¾ above the defined quality control l imits, and the data was 
accepted. Due to the high concentrations of target analytes, the sample 
extracts had to be diluted. The diluted extracts were analyzed outside of 
the holding time . The data was accepted because the diluted values from 
outside the holding time agreed with the undiluted values from within the 
holding time. 

Due to interfering peaks on the chromatogram, the values reported represent 
the lowest quantitation limits obtainable. 

The surrogate data is outside the QC limits due to unresolvable matr ix 
problems. 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656·2301 

DRY WEIGHT 
:•=<•: :;:::,;:::; ;.-:;::::.::;:;:;:::: :i/::'::: : LIM I T OF 
:ii:}j{) ;;!~~!f \\ QUANT I TA l l ON 

Respectfully Submi tted 
Jenifer E. Hess, B.S . ' 

4 . 
4. 
4. 

400. 
90. 
90. 
40. 
40. 
2. 

20 . 
10 . 
4. 
4. 
4 . 
0.09 
0 . 09 

Group Leader Pesticides/PCB52 l 
Lancaster Laboratories, Inc. 
2425 New Holland Pike 

Lr1ncaster. PA 17601-599<: 
717-656-230; See reverse side for explanation of symbols and ahbreviations. C, 



~,~ Lancas~e~ La~oratories 
~ r Where qua/tty IS a SC/ence. 

Page : 2 of 3 

LLI Sample No. SW 2163176 
Collected: 7/27/94 at 09:30 

Submitted: 7/28/94 Reported: 9/28/94 
Discard: 10/29/94 

MA1·SD01·0019-01 C~site Sediment Saq:,le 
Moss-American Superfund Site - Milwaukee, WI 

19SO· SOG#: MOS18·02 

Account No: 07802 
Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City OK 73125-0861 

AS RECEIVED 

P.O. MOSS-AMERICAN 
Rel. 

ORY WEIGHT 
CAT .•:•:•:•:•:•:•:-:-:-:.;.:-,.,,.·.,.,., : :-·•:-:•:-:,:,:-:,:,,,:,,,:,::: LIMIT OF :::::::·.~::::·:.:::: · ·· ·· LIMIT OF 

Ifltit'iti~r#.\!{ QUANT I TAT 10N NO. ANALYSIS NAME :::::::::1:JtI:i!~IMi!!t:r QUANT I TAT I ON UNITS 

PAH'S in Solids (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene :ff/?/:\:/· 6. rr,g/kg 
Acenaphthylene 2. mg/kg 
Acenaphthene 2. mg/kg 
Fluorene 40. mg/kg 
Phenanthrene 10 . mg/kg 
Anthracene 10. mg/kg 
Fluoranthene 40. mg/kg 
Pyrene 4. mg/kg 
Benzo(a)anthracene 0.2 mg/kg 
c·hrysene 2. mg/kg 
Benzo(b)fluoranthene 0.4 mg/kg 

::~!~~: ;;~~~~=n
th

ene li:/:ili/)/!i/jj/::ii~/:iil)i:::jij)::i !i :/i/i::::::::;ji g :! =~ :: 
Dibenzo(a,h)anthracene Uff{:')i(':;:;:;:;t.FP:@f 2. mg/kg 

~::~~~; ~ 2 '. ~~~~~;~!ne I:/;!i:::::i::::::::::::::::1:::::i:::i ~f!t:;::::1:: ~: 
05 

:~:: 
Benzo(a)anthracene was quantitated in the extraction blank. Benzo(a) 
anthracene was detected in the saq:,le at greater than five times the level 
in the blank . Therefore, the data was reported . The recovery for Fluoran­
thene was 3% above the defined quality control limits, and the data was 
accepted. Oue to the high concentrations of target analytes, the saq:,le 
extracts had to be diluted. The diluted extracts were analyzed outside of 
the holding time. The data was accepted because the di luted values from · 
outside the holding t ime agreed with the undiluted values from within the 
holding time. 

Due to interfering peaks on the chromatogram, the values reported represent 
the lowest quantitation limits obtainable. 

The surrogate data is outside the QC limits due to unresolvable matrix 
problems . 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656-2301 

Respec·tful l y Submitted 
Jenifer E. Hess, . B.S . .. 
Group Leader Pestic jdes/f§ 

Lancaster Laboratories. Inc. 
2425 New Holiand Pike 

Lancaster. PA 17601-5994 
717-656-2301 See reverse side for explanation of symbols and abbreviations. 

10 . 
4. 
4. 

80. 
20. 
20 . 
80. 
8 . 
0.4 
4. 
0.8 
0.8 
0.8 
4 . 
0. 09 
2. 

0 



~,~ Lancaster Laboratories 
~ r Where qualrty IS a soence. 

LLI Sample No. SW 2163173 
Collected: 7/27/94 at 08:50 Account No: 07802 

Page: 2 of 3 

Submitted: 7/28/94 Reported: 9/28/94 
Discard: 10/29/94 

Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 

P.O. MOSS-AMERICAN 
Rel. 

Oklahoma City OK 73125-0861 
MA1·S001·0018·01 Unspiked Coq,osite Sediment 
Moss-American Superfund Site· Milwaukee, WI 

18SD· SDG#: MOS18·01BKG 
AS RECEIVED 

CAT . LIMIT OF 
NO. ANALYSIS NAME it::tI::iin~r i ::r::::, QUANT IT AT I ON UNITS 

PAH's in Solids (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

~~~=- - Ji ~;1 
m~;:::,"'"' liiil 'L ~!! 
::~!~I~!::~~~=~:~=~= l!llll!l!l!il!lll

1!1ift!l!l:111~! l,1~~1;1/l!l: t: =~~: 
Benzo(a)pyrene Jff(f:\Pf} i<I\{{ 0.4 ~/kg 

;;~i~~ ~;: i~~ri;~::: l!llil!l!l!l
1

l:!Jl!l:l!i!iJII J:l:lli!~l~lllil
1 t ~~ :~~: 

Benzo(a)anthracene was quantitated in the extraction blank. Benzo(a) 
anthracene was detected in the saq,le at greater than five times the level 
in the blank . Therefore, the data was reported. The recovery for Fluoran­
thene was 3¾ above the defined quality control limits, and the data was 
accepted. Due to the high concentrations of target analytes, the saq>le 
extracts had to be diluted. The diluted extracts were analyzed outside of 
the holding time. The data was accepted because the diluted values from 
outside the holding time agreed with the undiluted values from within the 
holding time. 

Due to interfering peaks on the chromatogram, the values reported represent 
the lowest quantitation limits obtainable. 

The surrogate data is outside the QC limits due to unresolvable matrix 
problems. 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656-2301 

DRY WEIGHT 
,,,:,,,.,,,,,,'.'_::.:,:t,:c:-- ::, :-: c:'::::::?c:.::.:: ·:: LIM I T OF 
MWIWti~!!llJ/ QUANT IT AT l ON 

Respectfully Submitted 
Jenifer E. Hess, B.S. 
Group Leader Pesti~ides/PCBs 

13 

4. 
4. 
4. 

80. 
20. 
20. 
8. 
8. 
0.4 
4. 
0.8 
0.8 
0.8 
0.4 
0. 10 
0.10 

Lancaster Laboratories. Inc. 
2425 New Holland Pike 

Lancaste:. P.::. 17601-5994 
71?-656-230i See reverse side for explanation of symbol& and abbreviations. 0 



Al~ Lancas~e~ La~oratories 
~ r Vv17ere qualrty IS a SCJence. Page: 2 of S 

LLI Sample No. SW 2163169 
Collected: -7/27/94 at 08:30 

Submitted: 7/28/94 Reported: 9/21/94 
Discard: 10/22/94 

'4A1·S001·0017·01 Coq>0site Sediment Saq,le 
'4oss·American Superfund Site· Milwaukee, WI 

17SO· SOC#: MOS17·15 

Account Ho: 07802 
Kerr·HcCee Corporation 
Technology & Engineering Div . 
PO Box 25861 
Oklahoma City OK 73125 · 0861 

AS RECEIVED 

P.O. MOSS-AMERICAN 
Rel. 

ORY WEICHT 
CAT 
NO. ANALYSIS NAME [{ {j)}:':R($~T~\\) OU~~~:! A~~ ON UNITS 

LIMIT OF 
::/titECUL,fS OUANTITATION 

PAH'S in Solids (SW846J8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Oibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
lndeno(1,2,3 · cd)pyrene 
Due to interfering peaks on the chr01natogram, 
the lowest quantitation limits obtainable. 

the values 

2. mg/kg 
2. mg/kg 
2. mg/kg 
2. mg/kg 
0.5 mg/kg 
5. mg/kg 
2. mg/kg 
2. mg/kg 
0.1 mg/kg 
1. mg/kg 
0.9 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.4 mg/kg 
0.7 mg/kg 
0.5 mg/kg 

reported represent 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656-2301 

Respectfully Submitted " 
Jenifer E. Hess, B.S. 
Croup Leader Pesticides/PCBs Lancaster Laboratories, Inc. 

2425 New Holland Pike 

Lancaster. PA 17601-5994 
717-656-2301 See reverse side for explanation of symbols and abbreviations. 

4. 
4. 
4. 
4. 
1. 

10. 
4. 
4. 
0.2 
2. 
2. 
0.4 
0.4 
0.8 
1. 
1. 
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· ~,~ Lan~e~ Lal?<>ratories 
~ r Where qua/tty IS a SCJence. Page: 2 of 3 

LLI Sample No. SW 2163168 
Collected: 7/26/94 at 17:40 Account No: 07802 

Submitted: 7/28/94 Reported: 9/21/94 
Discard: 10/22/94 

Kerr·McGee Corporation 
Technology & Engineering Div. 
PO 8011 25861 

P.O. MOSS·AMERICAN 
Rel. 

NA1·SD01·0016·01 C~site Sediment Sa111>le 
Moss-American Supcrfund Site· Milwaukee, UI 

16SD· SDG#: MOS17 · 14 

Oklahoma City OK 73125·0861 

AS RECEIVED 
CAT 
NO. ANALYSIS NAME 

LIMIT OF 
i:YY!}[ijijii~Jrij\fo QUANTITATION UNITS 

PAH's in Solids (SU846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene 
Acenaphthylene 
Acenaphthene 
F luorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
lndeno<1,2,3 · cd)pyrene 
Due to interfering peaks on the chromatogra111, 
the lowest quantitation limits obtainable. 

the values 

2. mg/kg 
3. mg/kg 
2. mg/kg 
2. mg/kg 
0.5 mg/kg 
0.5 mg/kg 

10. mg/kg 
10. mg/kg 
0.5 mg/kg 
5. mg/kg 
1. mg/kg 
1. mg/kg 
1. mg/kg 
1. mg/kg 

10. mg/kg 
3. mg/kg 

reported represent 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656·2301 

DRY UEICHT 
............. .. ... ....... ..... ..... LIMIT OF 

.. H~~~rs;/ U 0UANT ITAT 10N 

Respectfully Submitted • 
Jenifer E. Hess, e.s. 
Group Leader ·Pesticides/PCBs 

4. 
6. 
4. 
4. 
0.9 
0.9 

20. 
20. 
0.9 
9. 
2. 
2. 
2. 
2. 

20. 
6. 

58 
Lancaster Laboratories. Inc. 
2425 New Holland Pike 
Lancaster. PA 17601-5994 
717-656-2301 See reverse side for explanation of symbols.and abbreviations. 0 If 



~,~Lancast~~ La~ratories 
~ r lNhere quality IS a sc,ence. . Page: 2 of 3 

LLI Sample No. SW 2163167 
Collected: 7/26/94 at 17:15 

Submitted: 7/28/94 Reported: 9/21/94 
Discard: 10/22/94 

MA1·S001·0015 · 01 Composite Sediment Sample 
Moss-American Superfund Site· Milwaukee, WI 

15SD· SOG#: MOS17·13 

Account No: 07802 
Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 
Oklahoma City OK 73125·0861 

AS RECEIVED 

P.O. MOSS-AMERICAN 
Rel. 

ORY WEIGHT 
CAT LIMIT OF :::n:::un:~¢~r~::::: :: QUANT I TAT ION 

:;;;:;;:;: ::, ;;:;:,:=:,;;: .. LIMIT OF 
NO. ANALYSIS NAME 

PAH 1 S in Solids (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene 
Acenaphthylene 
Acenaphthene 
fluorene 
Phenanthrene 
Anthracene 
fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
lndeno(1,2,3·cd)pyrene 
Due to interfering peaks on the chromatogram, 
the lowest quantitation limits obtainable. 

UNITS 

2. mg/kg 
2. mg/kg 
2. mg/kg 
2. mg/kg 
0.5 mg/kg 
0,5 mg/kg 

10. mg/kg 
10. mg/kg 
0.5 mg/kg 
5. mg/kg 
5. mg/kg 
1. mg/kg 
1. mg/kg 
2. mg/kg 
6. mg/kg 
3. mg/kg 

the values reported represent 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656-2301 

:: ::: :::./~lllJtf~ H:) QUANT I TAT ION 

Respectfully Submitted 1 
Jenifer E. Hess, B.S. 
Group Leader Pesticides/PCBs 

4. 
4. 
4. 
4. 
0.9 
0.9 

20. 
20. 
0.9 
9. 
9. 
2. 
2. 
4. 

10. 
6. 

56 
Lancaster Laboratories. Inc. 
~25 New Holland Pike 
Lancaster. PA 17601-5994 
717-656-2301 . See reverse side for explanation of symbols and abbreviations. 0 



LLI Sample No. SW 2163160 
Collected: 7/26/94 at 12:30 Account No: 07802 

Page: 2 of 3 

Submitted: 7/28/94 Reported: 9/21/94 
Discard: 10/22/94 

Kerr·McCee Corporation 
Technology & Engineering Div. 
PO Box 25861 

P.O. MOSS-AMERICAN 
Rel. 

Oklahoma City OK 73125·0861 
MA1•SD01·0008·01 COll1)0site Sediment Sa,rple 
Moss-American Superfund Site· Milwaukee, WI 

08SD· SOC#: MOS17·06 
AS RECEIVED 

CAT LIMIT OF 
NO. ANALYSIS NAME rn:::j1:1.)~~~ui~:::::: QUANTITATION UNITS 

PAH's in Solids (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

~;§;Jr~ lmlll~l~i! 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
BenzoCb)fluora~thene 
BenzoCk)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
I ndeno( 1, 2, 3-cd)pyrene =.•·::• ,·,:,,::::•'•,,•:,:::::::'.=:iN'iDi ':•', 
Due to interfering peaks on the chromatogram, the values 
the lowest quantitation limits obtainabte. 

4. mg/kg 
5. mg/kg 
2. mg/kg 
2. mg/kg 

500~ mg/kg 
0.5 mg/kg 

200. mg/kg 
200. mg/kg 

10. mg/kg 
0.1 mg/kg 

20. mg/kg 
20. mg/kg 
20. mg/kg 
20. mg/kg 
50. mg/kg 
50. mg/kg 

reported represent 

Questions? Contact your Client Services Representative 
F. Bradley Ayars at (717) 656·2301 

DRY WEICHT 
·· ·········::,,:::·:•:: ::· :·:·• LIMIT OF 

:l>iLHU:~~WH~~ Ii QUANTITATION 

Respectfully Submitted­
Jenifer E. Hess, B.S. 
Croup Leader Pesticides/PCBs 

1. 
9. 
4. 
4. 

900. 
0.9 

400. 
400. 

20 . 
0.2 

40. 
40. 
40. 
40. 
90. 
90. 

Lancaster Laboratories. Inc. 
2425 New Holland Pike 
Lancaster. PA 17601-5994 
717-656-2301 See reverse side for explanation of symbols and abbreviations. 0 I( 



~,~ Lancas~e~ La~oratories 
~ r Where qua/tty IS a SCJence. Page: 2 of 5 

LLI Sample No. SW 2163153 
Collected: 7/26/94 at 10:45 

Submitted: 7/28/94 Reported: 9/21/94 
Discard: 10/22/94 

MA1·S001·0004·01 C~site Sediment Sa~le 
Moss-American Superfund Site· Milwaukee, WI 

04SO· SOC#: MOS17-01 

Account No: 07802 
Kerr-McGee Corporation 
Technology & Engineering Div. 
PO Box 25861 

! Oklahoma City OK 73125-0861 

P.O. MOSS-AMERICAN 
Rel. 

AS RECEIVED DRY WEICHT 
CAT 
NO. ANALYSIS NAME 

LIMIT Of ,::://;f{Rt_SUL TS.).: QUANT IT AT I ON UNITS 

PAH's in Solids (SW846/8310) 

3296 
3297 
3298 
3299 
3300 
3301 
3302 
33!)3 
3304 
3305 
3306 
3307 
3308 
3309 
3310 
3311 

Naphthalene 
Acenaphthylene 
Acenaphthene 
fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
lndeno(l,2,3 -cd)pyrene 
Due to interfering peaks on the chron~togram, 
the lowest quantitation limits obtainable. 

the values 

2. mg/kg 
2. mg/kg 
2. mg/leg 

20. mg/leg 
50. mg/kg 
5. mg/kg 

20. mg/«g 
2. nig/kg 
0. 1 mg/leg 
1. mg/Kg 
3. mg/~g 
0.2 mg/kg 
0.2 mg/kg 
0.2 mg/kg 
0.5 mg/kg 
0.5 mg/kg 

reported represent 

Questions? Contact your Client Services Representative 
f. Bradley Ayars at (7~7) 656·2301 

LIMIT OF 
, : QUANT !TAT ION 

Respectfully Submittld 
Jenifer E. Hess, B.S. 
Croup Leader Pesticides/PCBs 

3. 
3. 
3. 

30. 
70 . 
7. 

30. 
3. 
o. 1 , . 
4. 
0.3 
0.3 
0.3 
0.7 
0.7 

24 
Lancaster Laboratories, Inc. 
;!425 New Holland Pike 
Lancaster, PA 17601-5994 
717-656-2301 See reverse side for explanation of symbols and abbreviations. 0 • 2216 
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. . Page 8 
••••• Lancaster Laboratories, Inc . Analytical Report,..,, 

2425 New Holland Pike, Lancaster,~ 17601 

Sa~le Nuriler: Sij 2159604 Account: 07802 Kerr-tt:Gee Corporation 
1111-5001-0001-01 C~osite Sediment Sa~le 
l'bss-American Site 

AS RECEIVED 
LIMIT Cf 

ANALVSIS NA!£ RESULT QlmTITATION UNITS 
0111 Moisture 31 .3 0.5 % by kit . 

''Hoisture" represents the loss in weigit of the sample after oven drying at 
103 - 105 degrees Celsius . 
--------------------

1862 PAH's in Solids (Sl!S46/8310) attached 
The surrogate data in the· blank , and Anthracene and Benzo(a)anthracene are 
outside the defined Quality Centro! Limits . Results for the surrogate5 and 
Benzo(a)anthracene in the reprep are within the Limits , holuever Anthracene 
i5 outside the Li~its due to suspected interference with closely eluting 
Oecafluorobiphenyl . Hold time had exp1red prier to the reprep so it can 
only qualify the original data. Similar results were obtained in the 
reprep . 

Due to interfering peaks on the chronatogram, the values reported represent 
the lowest quantitation limits obtainable . 
_.., _______ . 

3296 Naphthalene N.O . 2. 
3297 P.cenaphthylene N.O. 2. 
3298 Acenaphthene 1. 9 J 2. 
3299 Fluorene N.D . 2. 
3300 Phenanthrene 2.8 C.5 
3301 Anthracene 0.7 C.5 
3302 Fluoranthene 6.2 0.2 
3303 Pyrene 2.0 0.2 
33~ Benzl(a)anthracene 0.52 0.01 
3305 Chrysene 0.6 0.1 
3306 Benzo(b)iluoranthene N.D. 0.3 
3307 Benzo(k)fl~oranthene 0 .13 0.02 
3308 Benzo(a)pyrene 0.52 0.02 
3309 Dibenzo(a,n)anthracene 0.05 0.02 
3310 6enzo(g ,h,i)perylene 0.34 0.05 
3311 Indcno(1,2,3-cd)pjrene 0.13 0.05 

----------

3338 Solid Sample Extract - PAH 's 0,00000 

••••• Lancaster Laboratories , Inc . Analytical Report••••• 
2425 New Holland Pike, Lancaster . PA 17601 

Sam~le Nuroer: SW 2159605 ficccunt: 07802 Kerr-lt:Gee Corporation 
Date Submitted: 07/21/~ Date Reported : NOT REP 

1 ected : 07/20/~ 

r.g/kg 
ng/kg 
ng/kg 
ng/kg 
ng/kg 
ng/kg 
ng/kg 
ng/kg 
~kg 
ng/kg 
ng/kg 
ng/kg 
ng/kg 
ngikg 
ffo/kg 
ng/kg 

ORV bEIGHT 
LIMIT OF 

RESULT QU~TITATIOO 

N.0. 3. 
N.O. 3. 

2.8 J 3. 
N.D. 3. 

~-1 0.7 
1.0 0.7 
9.0 0.3 
3.0 0.3 
0. 76 0.01 
0.S 0. , 
N.D. C.4 

G.19 0.03 
0.76 C.03 
0.07 0.0.3 
0.50 0.07 
0.18 0.07 

0.00000 

i 



r Page 9 
••••• Lancaster Laboratories, Inc. Anal~tical Report'"'' 

2425 New Holland Pike, Lancaster , PA 17601 

Sa~ple Nuriler: SW 2159605 Accolllt: 07802 Kerr-lt:Gee Corporation 
Moss-American Site 

AS RECEIVED 
Lit-ilT OF 

ANALYSIS NAI£ RESULT QUANTITATION UNITS 
0111 Moisture 26.C 0.5 % by ut . 

"Hoisture" represents the loss in weight of the sample after even drying at 
103 - 105 oegrees Celsius . 

1199 Base Neutrals (SW846/8270A) 
3761 naphthalene 
3765 acenaphthylene 
1191 acenaphthene 
3768 fluorene 
3775 phenanthrene 

1200 ease Neutral cont Shll46/8270;1 

12 ,000. 
260 . 

57,000 . 
49,000. 

110,000. 

8,300. 
J 330 . 

8,300 . 
8,300. 
8,300. 

Benzo(b)fluoranthene and benzo(k)fluoranthene were not resolved under the 
sample analysis conditions. The result reported for benzo(b)f luoranthene 
represents the corilined total of both 1so1iers. 
----------
_______ .., __ 

3776 anthracene 17,000 . 8,300. 
3778 f luoranthene 64,000 . 8,300 . 
1195 pyrene 48,000. 8,300 . 
3781 benzo (a} anthracene 12,000 . 8,300. 
3782 chrysene 10 ,000 . 8,300 . 
3786 benzo (b) fluorantnene 7,500 . J 8,300. 
3787 benzo (~) fluoranthene N.0. 330. 
3788 benzo (a} pyrene 3,800 . 330. 
3789 indeno (1,2,3-cd) pyrene 900 . 33C . 
3790 d1benz (a,h) anthracene · 270 . J 330. 
3791 benzo (ghi) perylene 690 . 330 . 

--------------------

1862 PAH 's in So ds (Sl!E46/8310) 
The surrogate data i.n the a . , racene and Benzo(a)anthracene are-
outside the defined Quality Control Limits . Result$ for the blank and 
&nzo(a)anthracene in the _reprep are within the Limits , however Anthracene 
is outside the Limits due to suspected interference with closely eluting 
Decafluorobiphenyl . Hold time had expired prior to the reprep so it can 
only qualif~ the origir:al data. Similar results were obtained in the 
reprep . 

The surrogate data 1s outside the QC lirits due to unresolvable matrix 
problems. 

Due to interfering peaks on the chro~atogram, the values reported represent 
the lcwest qua.ntitation l1nits obtainable . 

3296 Naphthalene 
3297 Acenaphthylene 

N.D. 
N.O. 

10. 
2. 

attached 
ug/kg 
uglkg 
ug/kg 
ug/kg 
ug/kg 

attached 

ug/kg 
ug/kg 
ug/kg 
uq/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

attached 

r.g/kg 
rrg/kg 

t"H\JC. IJ l 1,; _ 

ORY l!EIGHT 
LIi€" OF 

RESULT QU~TITATI~ 

16,000. 
350. 

77 ,000. 
66 ,000. 

150,000. 

J 

23,000. 
87,000 . 
65,000 . 
16,000. 
14,000 . 
10 ,000. J 

N.O. 
5,100 . 
1,200. 

360 . J 
940 . 

N.O. 
N.O . 

11,000 . 
450 . 
11,000. 
11,000 . 
11,000 . 

11,000 . 
11,000 . 
11,000. 
11,000. 
11,000 . 
1 i ,000 . 

430. 
~50. 
45C. 
4:0 . 
45C . 

10. 
3. 



U~/ ·1~/~4 ·1 : 4Ut'l"l 

Page 10 
••••• Lancaster Laboratories, Inc . ~alytical Report••••• 

2425 New Holland Pike, Lancaster , PA 17601 

Sarrple Nuriler : SW 2159605 Accoll1t : 07802 Kerr-li::Gee Corporation 
3298 Acenaphthene 71. 2. 
3299 Fluorene 58 . 2. 
3300 Phenantr,rene 160. 0.5 
3301 Ar.thracene 20 . 0.5 
3302 Fluoranthene 80. 0.2 
3303 Pyrene 52. 0.2 
3304 Benzo(a)anthracene 13 . 0.01 
3305 Chrysene 23 . 0.1 
3306 Benzo(b)fluoranthene N.O . 6. 
3307 Benzo(k)flucranthene . 5.4 0.02 
3308 Benzo(a)pyrene 3.1 0.02 
3309 Oibenzo(a,h)anthracene 1.7 0.02 
3310 Benzo(g,h,i>perylene 5.0 0.05 
3311 Indeno(1,2,3-cd)pyrene 1.6 0.05 

----------

3338 Solid Sample Extract - PAH 's 0.00000 

1•••• Lancaster Laboratories, Inc. ~alytical Report fffll 
2425 Ne1.iJ Holland Pike , Lancaster, PA 17601 

Sa.11¥'.)le Nurbe~ : S~ 215960t Accoll1t : 07802 Kerr-li::Gee Corporation 
Date Sub~itted : 07/21/94 Date Reported : NOT REP 
Date Collected : 07/20/9'4 

tfli -S001-00020-01 Composite Sediment Sample 
Mos5-American Site 
F1eld ~licate 

AS RECEIVED 
LI'1:!T OF 

rrg/kg 
ng/kg 
rrg/kg 
rrg/kg 
rrg/kg 
r.g/kg 
PJ¥kg 
PJ¥kg 
PJ¥kg 
PJ¥K9 
ng/kg 
!lg/kg 
ng/kg 
ng/kg 

ANALYSIS NAlf RESIJLT CUANTITATIGN UNITS 
0111 Ho~sture 29 .4 0.5 % by ijt . 

"Moisture·' represents the loss in weight of the sample after oven dryin~ at 
103 - 105 degrees Celsius . 

,199 
3761 
3765 
, 191 
3768 
377:, 

Base Neutrals (SW846/8270A) 
naphthalene 
acena.phth~lene 
acena.pnthene 
fluorene 
phenanthrene 

1200 Bjse Neutral cont SW846/8270A 

18,000 . 
k.D. 

110 ,000 . 
96,000 . 

220,000 . 

3,300 . 
3,300 . 

17,000. 
17,000. 
17 ,000 . 

Ben?o(b)flucranthene and benzo(k)fluoranthene were not resolved under the 
sarnole analysis conchtions . The result reported for benzo(b)flu::,ranthene 
represents the corbined total of both iso11ers . 

The auan~itaLon hmits for the GC/~ semivoiatile colll)()lllds were raised 
due to the high conce,.tratior, of target corpounds . · 

attached 
ug/kg 
~kg 
~kg 
~/kg 
ug/kg 

atta:ched 

I I IV~ 

95 . ~ 

79 . 3. 
220 . G.: 

26 . 0.7 
110. 0.3 
7i. 0.3 
18 . c.o~ 
31. 0.1 

~.D. 8. 
7.4 0.03 
4.2 0.03 
2.3 0.03 
6.7 0.07 
2.2 C.07 

0.00000 

ORV I.LEIGHT 
LIHF OF 

RfStJL T QU~ffITATION 

26 ,000 . 
N.D, 

160,00C. 
140,000 , 
310,000 . 

4,700. 
4,700 . 

24,000 . 
24,000 . 
24,000. 

U I o 




