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EXECUTIVE SUMMARY 

Validation of the inorganics analysis data prepared by lEA for four duplicate soil samples 
from the Pine Street Superfund Site in South Burlington, Vermont, has been completed by Trillium, 

a single data package which was received for review on May 17, 1996 (including a resubmission 
dated February 28, 1996) and which includes the following duplicate samples: 

J_T2882.5D J_T14-]D 
J T23-51D J T10-53D 

This report is an addendum to the report previously submitted (6/23/96) for SDG No. Z1535, 
and is applicable only to the four samples listed above. The chain of custody record indicated that 
samples J_T2882.5, J_T14-1, J_T23-51, and J_T10-53 were to be analyzed in duplicate by the 
laboratory. Although laboratory quality control analyses are not generally reported as site samples 
and separate Form Is were not issued for the duplicates by the laboratory, at the request of USEPA, 
Region I and the client validation of the duplicates (suffix "D") has been performed. Results for the 
duplicates only are presented on the Data Summary Form in Attachment A. In lieu of Form Is for 
the duplicates, the Duplicate Summary Forms (Form Vis) were included in Attachment B. For 
validation purposes and for the purpose of this addendum, these samples were considered to be field 
duplicates. 

Findings of the validation effort for the inorganics analysis data resulted in the following 
qualifications of sample results: 

•	 Results for all target analytes in J_T2882.5D, J_T23-51D, and J_T10-53D were 
qualified as estimated (J, UJ). 

•	 Results for antimony, arsenic, beryllium, cadmium, nickel, selenium, silver, 
thallium, and vanadium in J_T14-ID were qualified as estimated (J, UJ). 

•	 Results for antimony, berj'llium, and selenium in all four duplicate samples were 
qualified as less than the reported values (U). 

file:///TRILLIUM
http:J_T2882.5D
http:J_T2882.5D


\TRILL IUMiNc 

All laboratory-applied "*," and "B" qualifiers were removed by the validator from the sample 
Form Vis. 

Problems with the chain of custody records and data presentation in the data package for 
SDG No. Z1535 were previously discussed in the validation report submitted on 6/23/96, and are 
not repeated here. 

Brief explanations of the reasons for application of the qualifiers listed above may be found 
in the Overall Assessment (Section XIII). Details of the validation findings and conclusions based 
on review of the results for each quality control requirement are provided in the remaining sections 
of this report. 

This validation report addendum should be considered part of the data package for all future 
distributions of the inorganics data. 
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INTRODUCTION 

Analyses for antimony, arsenic, beryllium, cadmium, chromium, copper, lead, mercury, 
nickel, selenium, silver, thallium, vanadium, zinc were performed according to SW-846 methods 
but included all of the U.S. HPA Contract Laboratory Program (CLP) protocols. Mercuiy analysis 
was performed according to CLP Statement of Work (SOW) ILM03.0. Total cyanide and amenable 
cyanide were analyzed according to Methods 335.3 and 335.1, respectively,fi'om EPA 600/4-79/020, 
with CLP-like quality control and deliverables. 

Trillium's \'alidation was performed in conformance with the EPA Region I Laboratory Data 
Validation Functional Guidelines for Evaluating Inorganics Analyses (2/89 modification), as well 
as EPA's National Functional Guidelines for Inorganic Data Review, EPA 540/R-94/013 (2/94). 
Professional judgment was applied as necessary and appropriate. 

The data validation process is intended to evaluate data on a technical basis rather than a 
contract compliance basis for chemical analyses conducted under the CLP. An initial assumption 
is that the data package is presented in accordance with the CLP requirements (or CLP-like, as in 
this case). It is also assumed that the data package represents the best efforts of the laboratory' and 
has already been subjected to adequate and sufficient quality review prior to submission for 
validation. 

During the validation process, laboratory data are verified against all available supporting 
documentation. Based on the findings of the evaluation, qualifier codes may be added, deleted, or 
modified by the data validator. Validated results are, therefore, either qualified or unqualified. 
Unqualified results mean that the reported values may be used without reservation. Final validated 
results are aimotated with the following codes as defined by the Region I guidelines: 

U ­ The analyte was analyzed for, but was not detected. The associated numerical value 
is the sample quantitation limit. 

J ­ The associated numerical value is an estimated quantity. 

R ­ The data are unusable (compound may or may not be present). Resampling and 
reanalysis is necessary for verification. 

UJ ­ The material was analyzed for, but was not detected. The sample quantitation limit 
is an estimated quantity. 
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These codes are recorded on the Data Summary Forms contained in Attachment A, as well 
as on the Duplicate Summary Forms (Form VI) in Attachment B of this validation report to indicate 
qualifications placed on the data as a result of the validation effort. 

Two facts should be noted by all data users. First, the "R" qualifier means that the 
laboratory-reported value is unusable, in oilier words, due to signiticant quality control problems, 
the analysis is invalid and provides no information as to whether the analyte is present or not. 
Rejected values should not appear on data tables because they cannot be relied upon, even as a last 
resort. Second, no analyte concentration is guaranteed to be accurate even if all associated 
quality control is acceptable. Strict quality control conformance serves only to increase 
confidence in reported results; any analytical result will always contain some error. 

The user is also cautioned that the validation effort is based on the raw data printouts as 
provided by the laboratory. Software manipulation cannot be routinely detected during validation; 
unless otherwise stated in the report, these kinds of issues are outside the scope of this review. 
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I. Holding Times, Preservation and Sample Integrity 

The soil samples were collected between October 11 and October 20, 1995. All metals and 
cyanide analyses were performed within the established holding times with the exception of total 
and amenable cyamde in J_l 2882.:)D, which was pertormed one day beyond the specilied holding 
time. Results for total and amenable cyanide in J_T2882.5D were qualified as estimated (J, UJ) on 
this basis. 

Documentation of percent solids measurements was included in the data package, and all 
percent solids values for the soil samples were correctly calculated and accurately reported. 
However, the solids contents of three of the samples were between 10 and 30 percent. Based on the 
high moisture content, results for all target analytes in J_T2882.5D, J_T23-51D, and J_T10-53D 
were qualified as estimated (J, UJ). 

n  . Calibration 

Initial and continuing calibration verification (ICV/CCV) standards were run at the required 
fi'equencies. With some exceptions, results for all ICV/CCV standards were correctly reported on 
the summary forms, and recoveries of all target analytes were within the applicable acceptance 
limits. The concentration of thallium in CCV4 was incorrectly reported as 552.29 pg/L instead of 
the true value of 555.29 pg/L, and the concentration of silver in CCV7 of the second inductively 
coupled plasma (ICP) run was incorrectly reported as 0.37 pg/L instead of the true value of 50.9 
pg/L. Percent recoveries for the affected analytes in the specified CCVs were therefore calculated 
and reported incorrectly. The percent recovery of thallium in CCV4 was 111.1% (not 110.4%), and 
the recovery of silver in CCV7 was 101.8% (not 0.7%). The recovery of thallium in CCV4 was 
above the maximum acceptance limit of 110 percent; however, since thallium was not detected in 
any of the associated samples, data qualification was not required on this basis. 

ICV/CCV results for the 11/7/95 mercury analyses were not recorded on the initial and 
continuing calibration verification summary forms (Form II) included in the data package. 
Recoveries of mercury in all ICV/CCV standards were within acceptable limits for this run. 

Correlation coefficients of the initial calibration for mercury and cyanide were greater than 
the minimum acceptance limit of 0.995. 

Contract required detection limit (CRDL) standards were analyzed at the required 
frequencies and concentrations for all applicable analyles. Percent recoveries were correctly 
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calculated and accurately reported. Recoveries of most analytes in the CRDL standards were very 
poor; recoveries of the following analytes were outside the acceptance limits of 80 to 120 percent: 

AnaKle 	 Initial CRDL Final CRDL 

• Antimony 	 19.6% 13.9% 
Arsenic 12.9% 4.5% 
Beryllium 25.2% 21.7% 
Cadmium 22.7% 15.1% 
Chromium 22.3% 14.4% 
Copper 18.7% 11.0% 
Lead 65.4% 
Nickel 22.2% 14.8% 
Selenium 76.6% 
Thallium 21.1% 16.3% 
Vanadium 17.7% 11.7% 
Zinc 22.1% 17.3% 

Based on the low recoveries achieved in the CRDL standards, the following qualifiers were 
applied: 

•	 Resuhs for antimony, arsenic, beryllium, cadmium, nickel, thallium, and vanadium 
in all four duplicate samples were qualified as estimated (J, UJ). 

•	 Results for selenium in J_T14-1D, J_T23-51D, and J_T10-53D were qualified as 
estimated (J). 

m  . Blanks 

Initial and continuing calibration blanks were prepared and analyzed at the proper fi^equency 
for all target analytes. All laboratory blank results were accurately reported on the summary forms 
(Form HI) included in the data package. 

No target analytes were detected in the calibration blanks at concentrations above the 
applicable CRDLs or below the negative CRDLs. However, response at concentrations greater than 
the applicable inshiament detection limits (IDL) were observed in associated calibration blanks for 
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antimony (3.0 pg/L), beryllium (1.3 to 1.6 pg/L), and selenium (2.4 and 3.2 pg/L), and arsenic (-4.2 
and -4.7 pg/L) was detected in associated calibration blanks at values below its negative IDL. 

Soil-matrix preparation blanks were digested and analyzed with the soil samples. Antimony 
(0.699 mg/Kg) and selenium (0.497 mg/̂ Kg) were detected in the soil-matrix preparation blank. 

Sample results less than five times the concentration of an analyte in associated laboratory 
blanks were qualified as follows; 

•	 Results for antimony, beryllium, and selenium in all of the soil samples were 
qualified as less than the reported values (U). 

The absolute value of arsenic in the calibration blank was less than two times the IDL. 
Therefore, data qualification was not required based on the negative values reported in the 
calibrafion blanks. 

No field-generated blanks were submitted with this data set. 

rV. ICP Interference Check Sample 

Percent recoveries (%R) for the interference check samples were correctly calculated and 
accurately reported. All recoveries were within the acceptance limits of 80 to 120 percent. 

V. Matrix Spike Sample Analysis 

Sample J_T2882.5 was prepared as a matrix spike in association with the samples received 
by the laboratory on 10/14/95. Percent recoveries of all spiked analytes were correctly calculated, 
accurately reported, and with the exception of antimony (38.6%), mercury (49.0%), and silver 
(73.9%), within the acceptance limits of 75 to 125 percent. Results for antimony, mercur>', and 
silver in J-T2882.5D were qualified as estimated (J, UJ) due to the low recoveries of these analytes 
in the matrix spike analysis. 

Sample J_T14-1 was prepared as a matrix spike in association with the samples received by 
the laboratory on 10/18/95. Percent recoveries of all spiked analyles were correctly calculated, 
accurately reported, and with the exception of antimony (68.7%), within the acceptance limits. The 
result for antimony in J_T14-1D was qualified as estimated (UJ) on this basis. 
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Sample J_T23-51 was prepared as a matrix spike in association with the samples received 
by the laboratory on 10/20/95. Percent recoveries of all spiked analytes were correctly calculated, 
accurately reported, and with the exception of antimony (39.4%), within the acceptance limits. The 
result for antimony in J_T23-51D was qualified as estimated (UJ) on this basis. 

Sample J_l lU-53 was prepared as a matrix spike in association with the samples received 
by the laboratory on 10/24/95. Percent recoveries of all spiked analytes were correctly calculated, 
accurately reported, and with the exception of antimony (55.2%) and silver (45.2%), within the 
acceptance limits. Results for antimony and silver in J_T10-53D were qualified as estimated (J, UJ) 
on this basis. 

VI. Duplicate Sample Analysis 

A. Laboratorv and Field Duplicates 

Sample J_T2882.5 was prepared as a laboratory duplicate and is being considered as a field 
duplicate in association with the samples received by the laboratory on 10/14/95. With the 
exception of mercury, paired results for all target analytes were within the applicable acceptance 
criteria. The difference between paired duplicate results for mercury was greater than two times the 
CRDL; therefore, the result for mercury in J_T2882.5D was qualified as estimated (J, UJ). 

Sample J_T14-1 was prepared as a laboratory/field duplicate in association with the samples 
received by the laboratory on 10/18/95. Paired results for all target analytes were within the 
applicable acceptance criteria. 

Sample J_T23-5I was prepared as a laboratory/field duplicate in association with the 
samples received by the laboratory on 10/20/95. Paired results for all target analytes were within 
the applicable acceptance criteria. 

Sample J_T 10-53 was prepared as a laboratory/field duplicate in association with the 
samples received by the laboratory on 10/24./95. With the exception of total cyanide, paired results 
for all target analytes were within the applicable acceptance criteria. The difference between paired 
laboratory duplicate results for total cyanide was greater than two times the CRDL; therefore, the 
result for total cyanide in J_T10-53D was qualified as estimated (J). 

Results for mercury were appropriately qualified with a "*" by the laboratory to indicate that 
the laboratory duplicate acceptance criterion was not met. All "*" qualifiers were removed by the 
validator. 
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Vn. Laboratory Control Sample Analyses 

Percent recoveries for the soil-matrix laboratory control samples were correctly calculated 
and accurately reported. Concentrations of all target analytes in the soil-matrix laboratory control 
samples were wiitiin the laDoratory-eslabhshed acceptance iimils, as documented on lorm Vlj. 

Vin. Furnace Atomic Absorption QC 

None of the samples in this data set was analyzed pursuant to furnace atomic absorption 
spectroscopy. 

IX. ICP Serial Dilution Analysis 

An ICP serial dilution analysis was performed on J_T14-1. Percent difference (%D) values 
were less than the maximum acceptance limit of 15 percent for all target analytes in which the 
original concentration (in the undiluted sample) was greater than 50 times the instrument detection 
limit (IDL). 

X. Detection Limits 

The IDLs reported on Form X in the data package were generated on July 15,1995, this is 
more than three months prior to the sample analyses. CLP requires that IDLs be updated quarteriy. 
The laboratory should be requested to explain or correct this discrepancy, as appropriate. 

Sample-specific IDLs for all ICP analytes except thallium were correctly calculated and 
reported for the sediment sample analyses, including necessary adjustments for sample size and 
percent solids content. 

In their 2/28/96 resubmission, the laboratory explained that the IDL reported for thallium 
in the original data package (4.0 pg/L) was incorrect due to a data system error. The corrected DDL 
(5.0 pg/L) was reported on revised summary forms provided in the resubmission. The corrected IDL 
for thallitmi was manually entered on the Form VI and is also reflected on the Data Simimary Form 
in Attachment A. 
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XI. Sample Results Verification 

All duplicate sample results were correctly calculated and reported, including any necessary 
adjustments for sample size and percent solids content. 

total cyanide results appear to nave been calculated using a weiglil ot lU grams and a 
volume of 250 pL. Amenable cyanide results were not similarly calculated, and no information was 
provided in the data package to document how these calculations were performed. It was assumed 
for validation purposes that all sample results for amenable cyanide were correctly calculated and 
reported. 

The validafion guidelines specify' that results for arsenic, thallium, selenium, and lead be 
qualified when these analytes are analyzed by ICP and the reported results are less than five times 
the IDL. Arsenic, thallium, selenium, and lead are typically analyzed by graphite furnace atomic 
absorption so that lower IDLs can be achie\'ed. However, the soil samples were analyzed using trace 
ICP methodology, in which extremely low IDLs for all target analytes, including arsenic, thallium, 
selenium, and lead, can be achieved. Therefore, results for these four analytes were not qualified 
on this basis. 

Target analyte results for each duplicate sample were reported to four decimal places on 
Form Vis; these values were rounded to reflect two decimal places, for the sake of consistency with 
the original sample analysis results and in accordance with the Statement of Work. 

"B" qualifiers were appropriately applied by the laboratory to sample results when 
concentrations of target analytes were less than the CRDL. As concentrations approach the DDL, 
the accuracy of the measurement decreases; values closer to the CRDL, however, are probably quite 
accurate. Concentrations of all target analytes in the duplicate soil samples which were less than 
the CRDL and less than two times the IDL were qualified as follows: 

• Results for cadmium and silver in J_T14-1D was qualified as estimated (J). 

All laboratory-applied "B" qualifiers were removed by the validator. 

Xn. Documentation 

10 
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The chain of custody (COC) records provided for review were accurately completed and 
included all of the samples reported in the data package. Problems observed with the COC records 
and with overall presentation are discussed in the previously submitted validation report for SDG 
No. Z1535. 

XUI.	 Overall Assessment 

Based on the validation effort, resuhs for inorganic analytes in all samples were determined 
to be valid as reported with the following exceptions: 

•	 Results for antimony, arsenic, beryllium, cadmium, nickel, selenium, thallium, and 
vanadium in J_T14-1D were qualified as estimated (J, UJ) due to low recoveries of 
these analytes in the associated CRDL standards. The result for antimony similarly 
also qualified due to a low matrix spike recovery. Results for cadmium and silver 
in J_T14-1D were also qualified as estimated (J) because concentrations of these 
analytes were less than two times the EDL. 

•	 Results for antimony in all four duplicate soil samples were qualified as less than the 
reported values (U) due to preparation blank contamination. 

•	 Results for beryllium and selenium in all four duplicate soil samples were qualified 
as less than the reported values (U) due to associated laboratory blank 
contamination. 

•	 Results for all target analytes in J_T2882.5D, J_T23-51D, and J_T10-53D were 
qualified as estimated (J, UJ) because the solids contents of these samples were very 
low (between 10 and 30 percent). Results for antimony in all of these samples were 
similarly qualified due to low recoveries of this analyte in the associated CRDL 
standards and matrix spike analyses. Results for arsenic, beryllium, cadmium, 
nickel, thallium, and vanadium in all of the above-listed samples and for selenium 
in J_T23-51D were also qualified as estimated due to low recoveries of these 
analytes in the CRDL standards. Results for total and amenable cyanide in 
J_T2882.5 was also qualified as estimated due to analysis outside the specified 
holding times. Results for mercury and silver in J_T2882.5D were also qualified as 
estimated due to low recoveries of these analytes in the associated matrix spike 
analysis; the result for mercury in this sample was similarly qualified due to lack of 
agreement between laboratory/field duplicate results. The result for silver in J T  l 0­
53D was also qualified as estimated due to a low recovery of this analyte in the 
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associated matrix spike analysis. The result for total cyanide in J_T10-53D was also 
qualified as estimated due to lack of agreement between laboratory/field duplicate 
results. 

All laboratory-applied "*," and "B" qualifiers were removed by the validator from the sample 
ioim Vi. 

Problems with the chain of custody records and data presentation were discussed in the 
previously submitted validation report (6/23/96) for SDG No. Z1535 and are not repeated here. 

This validation report addendum should be considered part of the data package for all future 
distributions of the inorganics data. 

12 
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ATTACHMENT A 


DATA SUMMARY FORM 

Laboratory Sample Delivery Group No. ZI535 (Addendum) 


Metals and Cyanide in Soil 




\n 

DATA SUMMARY FORM: rNORGANICS (ADDENDUM 8/7/96) 

SOIL SAMPLES 
(mg/Kg) 

Site Name: Pine Street Superfund Site Sampling Dates: October 11 - 20, 1995 

Laboratory SDG No. Z 535 (Addendum) Trillium Project No. 96454 (ADZ 15351) 

Sample Identification 
Sample No. 

% Solids 

J-T28b.:.5D 
__15350ii5D_^ 

2S 9 

~T-TJ 4-ib^ 
J^5350J2D 

43.6 

J-f23-510 
J 5350170 

21.7 

J-T10-530 
15350200 

19.2 -­ — 
— 

CHDI, 

\2 
2 

1 
1 
2 

5 
0.6 
0.2 

8 
1 
2 

Antimony 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 

Selenium 
Silver 

_

2.9 

13 7 

o.:5 
4 1 

49 0 

r:o 

o.;6 
32 9 

 5 6 
2 0' 

J 

UJ_ 

J 
J 
J 
J 
UJ 
J 
UjJ 
J 

1.4 

4.0 
0.50 
0.69 

17.] 
43.4 
81.1 

0.19 
I8'8^ 
3.5 

0.51 

UJ 
J _ 
UĴ  
J _ 

iT" 
J 

UJ_ 
J 

4.9 
13.2 
1.2 

7.2 

12i 
294 

240^ 
_0.61 

" ^ ^  ' 52.0 
8.7 

23.0 

UJ 
J _ 
UJ 
J _ 
J 

J 
J 
J 
J 

UJ 
J 

4.8 
9.6_ 
1.3 
6.3 
125 
235 
396 

0.91 
47^8 

9.4 

53.3 

UJ 

J 
UJ 
J 
J_ 

L  . 
\. 
j ' 

J ~  ' 
UĴ ^ 
J 

"—"̂— 

, 

— 
r • 

^ 

— — 

— 

— 

- ­

- - • 

— ­

-

2 Thallium 3 5" UJ 2.2 UJ 4.6 UJ 5.2 UJ 
10 
4 

2 
2 

Vanadium 
Zinc 
Total Cyanide 

Amenable Cyanide 

" "  " 34 r 

7:3^ 
1 .s" 

0.^0 

J 
J 
J 

UJ 

12.9 

126 
0.27 

0.27 

J 

u 
u 

54.2 
1168 
0.39 
0.39 

J 
J 
UJ_ 

UJ 

3^,7 

117 

4.1 

0.57 

J _ 

L 
J_ 
UJ 

— 

SW-846 Methods; 1LM03.0; EPA 335,1 Mid EPA 335.3 Page 1 of 1 
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ATTACHMENT B 


DUPLICATE SUMi\L\RY FORMS (Form V and VI) 

Laboratory Sample Delivery Group No. Z1535 (Addendum) 


Metals and Cyanide in Soil 
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EPA SAMPLE NO, 


Lab Name: TEA 


Lab Code: TEA Case No. 


Matrix: SOIL 


Solids for Sample: 28.94 


DUPLICATES 


Contract: 


SAS No.; 


J T2882.5D 


SDG No Z1535 


Level (low/med): LOW 


0681 

Solids for Duplicate: 28.94 


Concentration Units (ug/L or mg/kg dry weight): MG/KG-


C o n t r o l 
A n a l y t e L i m i t Sample (S) C D u p l i c a t e (D) C RPD Q M 

Aluminum 
Antimony 
A r s e n i c 6 . 6 
Barium 
B e r y l l i u m 
Cadmium 3 . 3 
Ca lc ium 
Chromium 
C o b a l t 
Copper 
I r o n 
Lead 
Magnesium 
Manganese 
Mercury 0 . 1 
N i c k e l 2 6 . 5 
P o t a s s i u m 
S e l e n i u m 3 . 3 
S i l v e r 
Sodium 
T h a l l i u m 
Vanadium 3 3 . 2 
Z inc 
Cyanide 

2 .6450 
15.2468 

B 

0.7207 
4 .3084 

B 

47 .8757 

131.8874 

197.0890 

0.9027 
32 .6728 

6.3139 
2.3224 B 

2 .5130 
32 .8791 

773.8896 

U 

NTR 
Z .± Z^̂ ft̂ i-̂ ^ ^ r U 8 .3 P 
,3.7 3^3.G7?-3 .T 1 0 . 8 P 

NTR 
lO Tl—•
C'. /  o
-*./

 n 1 A l  r 
 •y^ f­̂  r tj 

 A.0G09 
£r 
• j r 

i^cr 3 .7 
5 . 8 

P 
P 

tJR 
v T 2 . 2 P 

NR 
120 .0^^2 . / • 9 . 4 P 

NR 
1 8 3 . e ^ « <r 7 . 4 P 

NR 
4> 

0.2&^^ UJ 2 0 0 . 0 
/ 

/ 
ĴR 

CV 
3 2 . 9 9  ̂  • T 0 . 7 P 

& tvTR 
5 .5^*9 ^ 1 2 . 1 P 

^,0 3r­. 0 61r? Sr J­ 1 6 . 8 P 
SfR 

3 ,S 2 .6580 
3 4 . 1 * 4 ^ 

U 
<r r 3 . 8 

P 
P 

7;?? 7^7 .505^ <r 6 . 2 P 
MR 

FORM VI IN ILM03.0 
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U.S. EPA - CLP 


• EPA SAKPLE NO. 

DUPLICATES 


\^^m^''5~v ITh y^^ Lab Name: Contract; 


Lab Code: Case No. : SAS N o . SDG N o . : 

Matrix (soil/water) Level ( low/med): 

% S o l i d s f o r Sample: 3 I % S o l i d s fo r D u p l i c a t e : 3  / 

C o n c e n t r a t i o n U n i t s (ug/L o r mg/kg d r y w e i g h t ) : , / H t ¥ 
i - 1 l i II t l II 1 1 
1 1 C o n t r o l I I . II II 1 1 1 1 
l A n a l y t e | L i m i t JI Sample (S) C| | D u p l i c a t e (D) Cj j RPD | | Q | M | 

1 Muminum 1 II I I I I I I 11 1 1 
1 An t imony j II I I I I I I 1 1 (  1 
1 A r s e n i c | • j I I I I I I I 1 I 1 I 
1 Ba r ium | | I 1 1 1 i l l 1i 1 1 
I B e r y l l i x i m i II i l l I I I 1 1 1 1 
I Cadmivus j j j ( 1 i I I I 1 1 1 1 
1 C a l c i u m | ' j | I I I I I I 1 1 1 1 
I Chromium | | I 1 1 1 1 1 1 1 1 1  1 
I C o b a l t 1 II 1 11 I I I I I I ! 
1 C o p p e r  1 1 1 I I I I I I 1 1 1 1 
1 I r o n I II I I I I I I i 1 1 1 
1 Lead | ' I I I N - I I I 1 1 1 1 
IMagnesiumj II i l l 1 j j 11 1 1 
1 Mangainese | • j 1 " I T 1 I ' l l I i 1 I 
1 M e r c u r y 1 j | j j j * 1 j j 11 1 1 
1 N i c k e l 1 II I I I " I I I 1 I 1 1 
I P o t a s s i t u n I j j I j l I I I 1 1 1  1 
1 S e l e n i u m 1 j j j j j 1 1 1 . 1 1 1 1 
1 S i l v e r 1 II I I I 1 II i i 1 i 
I Sod ium 1 1j i l l I I I I 1 I I 
j T h a l l i u m I I I I I I I I I 1 1 1 1 
iVanadium | j j j I j I I I 1 1 1 I 
i Z i n c 1 II 1 II I I I I I I ! 
I C y a n i d e | | | \ . ^ 1 1 1 - • 1. t? ^ . 1 1 I /f. f 1 1 1 AH 

FORM VI - IN 3 / 9 0 




^ 

U . S  . EPA ­ CLP 

DUPLICATES 
EPA SAMPLE NO, 

0995 

i7_p^^;? .5-^ IT U--^^
Lab Name; Contract; 

Lab Code: Case No.: SAS No. SDG No.: 

Matrix (soil/water): Level (low/med): 

^ baxids tor iiample: % Solids for Duplicate: 

7̂.
Concentration Units (ug/L or mg/kg dry weight): ' / H' /H .̂  

\ 1 II 1 
1 I 
1Analyte | 
1 1lAlviminum | 
1 Antimony | 

Control j 
Limit 1 i Sample (S) c| 1Duplicate (D) 

II
C|1
11
 RPD
 1 

1 
1 
IQl H 1 

I Arsenic | 
1 Barium j 
1Beryllium1 
1 Cadmium I 
1 Calcium j 
1 Chromium j 
1 Cobalt 1 
1 Copper 1 
1 Iron 1 
ILead 1 • f 111 1 
1 Magnesium] 
|Mangajiese| 1 I'll 1 
IMercury | • III 1 
1 Nickel 1 ' 1 1  1 1 

1 Potassivua| 
1 Selenium | 
1 Silver 1 
1 Sodium ] 
[Thallium | 
1Vanadium j 1 1 

IZinc
1 cyanide 
1 

1 1 
1 
11 
1 rl  H n Zm 

_i_i 

1

1
 * • 

­ ^.Y^;r 
1 11 .
Î LŴ  0

 1 
1 1 IMI 

1 

K^-^^.^i. 


FORM VI - IN 3/90 




U.S. EPA CLP 


EPA SAMPLE NO. 
DUPLICATES 0442 

J T14-1D 
Lab Name: lEA Contract 

Lab Code: lEA Case No.: SAS No. SDG No. Z1535 

Matrix: SOIL L e v e l (low/med) LOW 

% Solids for Sample: 43.59 % Solids for Duplicate: 43.59 


Concentration Units (ug/L or mg/kg dry weight): MG/KG 


C o n t r o l 
A n a l y t e L i m i t Sample (S) C D u p l i c a t e (D) C RPD Q M 

Aluminum MR 
Antimony 2 .6241 B 1.4a©« Z ur 5 9 . 5 P 
A r s e n i c 2 .8735 B 4 . 0 9 * ^ Sr 3 2 . 8 Pa-
Barium MR -3

B e r y l l i u m 0.4393 B P,So 9-. 490-9 B u^r 1 2 . 3 P 
Cadmium 0 .7261 B 0.693r? B J" 4 . 8 P r-
Calc ium NR 
Chromium 4 . 1 16 .8122 / / , / 17.0G1-9 1 . 5 P 
C o b a l t MR 
Copper 1 0 . 4 42 .9238 43.4&ar& 1 .2 P 
I r o n NR 
Lead 78.9132 81 .14*e 2 . 8 P 
Magnesium MR 
Manganese MR 
Mercury 0 . 0 0.3096 0 . 1 9 i i •U 2 0 0 . 0 * CV 
N i c k e l 1 6 . 6 18 .6149 18.83r9i 1 . 1 P<r 
P o t a s s i u m MR 
Se l en ium 2 . 0 3 .1079 : 5 , ^ 3-r40Q4 U7 1 1 . 6 P 
S i l v e r 0 .6278 B 0 .5146 Ef 1 9 . 9 Pcr 
Sodium MR 
T h a l l i u m 1.7314 U -U Pcr 
Vanadium 12 .1691 B 1 2 . 9 i ^ Sr T 6 . 0 P 
Z inc 128 .0671 1 .7 P 
Cyanide MR 

FORM VI IN ILM03.0 




0996 

^ 
U . S . EPA ­ C L P 

D U P L I C A T E S 
• EPA SAMPLE NO. 

l3--T/^-('P ,I £/}-xc Lab Name: -L i.̂  n ~L '^ Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 

Matrix (soil/water): 'yO<- ( Level (low/med): 

h Solids for Sajnple: Y^ % Solids for Duplicate: ^6 

Concentration Units (ug/L or mg/kg dry weight): /̂f 

; 

i ­ i i l 11 i l II 1 1 
1 1 C o n t r o l I I  . II II M i  l 
J A n a l y t e | L i m i t | | Sample (S") c j ] D u p l i c a t e (D) c j j RPD I JQI M j 

1 Aluminum j II i l l i l l 1 1 1 1 
1 An t imony j 11 I I I i l l 11 1 J 
1 A r s e n i c I • I 1 i l l i l l 11 1 I 
j Ba r ium 1 I 1 I I I I I I J 1 1 j 
j B e r y l l i u m I . II I I I I I I 1 1 1 I 
I Cadmixim j 1 1 I I I I I I 1 1 1 1 
1 C a l c i u m I II I I I I I I 1J 1 1 
i Chromium \ \ \ I I I I I I 1 1 1 1 
I C o b a l t 1 II I I I I I I I I I ! 
j C o p p e r  I I I I I I I I I i 1 1 I 
j I r o n i 11 I I I I I I M i l 
1 Lead  I ' M 1 1 1 . I l l M i l 
1 Magnesium1 II I I I I I I l l 1 1 
1 Mangaj iese | | | " I ' l l I ' l l M i  l 
1 M e r c u r y | M I I I * j j j 1 1 1 1 
1 N i c k e l 1 M I I I ' I I I II 1 I 
| P o t a s s i u m | | | j j j I I I 1 1 1 1 
i S e l e n i u m \ \ \ 1 1 1 1 1 1 . 1 1 1 1 
1 S i l v e r 1 i 1 I I I I I I I I I ! 
1 S o d i u m 1 I I I I I I I I I I I 
I T h a l l i x i m I I I i l l I I I | | | 
j Vanad ium 1 1 | M I I I I I I I 
1Z i n c 1 II i l l i l l I I I 
ICyanide | | | ^ .MIJ \M\\ - / ] . > l i ^ . \J^\ ^ 1 1 1 ^ 
1 1 11 1 11 1 II li 1 

FORM VI - IN 3/90 




^.?t 0997 

U.S. EPA - CLP 


EPA SAMPLE NO. 

DUPLICATES 


I T^N-I-O JtA-XL 
Lab Name: Contract: 


Lab Code: Case No.: SAS No.: SDG No. : 


Matrix (soil/water) : 5̂»-/- Level (low/med): 


C O 1 J . . U ; J LOi. i j i i i u p l e : % Solids for Duplicate: ( C Ji2_ 

Concentrat ion Units (ug/L or mg/kg dry weight) : 

\ \ II l i II M i  l 
1 1 C o n t r o l II 11 11 II i I 
l A n a l y t e 1 L imi t j ] Sample (S) CI I D u p l i c a t e (D) CJ | RPD MQIMI 

[Aluminum | I | I I I 1 1 1 M i  l 
1 Antimony j | I I I I I I I 11 1 1 
I A r s e n i c | II i l l I I I II 1 1 
j Barium | 1j I I I 1 11 I I I ! 
j Bervlliximl . 1 1 I I I i l l 1 1 J I 
1 Cadmium j I I I I I I I I 11 1 1 
1 Calcium | II 1 1 1 1 1 1 11 1 I 
iChromium \ \\ j j j I I I 1J 1 j 
1 C o b a l t 1 II 1 1 1 M i M i l 
1 Copper  I I I I I 1 M l i 1 1 1 
I I r o n 1 II I I I I I I Ii i I 
1 Lead  I ' M I I 1 - I I I M i l 
JMaqnesiuml 11 I I I 1 II 11 1 1 
JMangajiesel j | " I ' l l I ' l l 11 1 1 
JMercTiry 1 IJ I M ' | 11 M l \ 
1 N i c k e l 1 II I I I " 1 1 1 11 1 I 
IPotassivual | | I I I 1 11 II 1 1 
j se len i t im j j j j 1 | 1 1 1 . 1 I 1 j 
j S i l v e r i i i j i j j ij iI 1 1 
j Sodium 1 II 1 1 1 i l l M i l 
I T h a l l i u m I I I I I I 1 1 1 M i l 
1 Vanadium | | | M | I I I 1 1 1 1 
I Z i n c 1 1 I I I I I I I I I I ! 
ICyanide I | I o.-TL-^F/ \ ^  \ -a-.^Lli;^ . W W O II \A^\ 
1 1 II M i M l M 1 1 

FORM VI - IN 3/90 




^'3 U.S. EPA CLP 


EPA SAMPLE kro. 

DUPLICATES 


J T23-51D 

Lab Name: lEA Contract 


Lab Code: lEA Case No. SAS No.: SDG No. Z1535 


Matrix: SOIL Level (low/med): LOW 


% Solids for Sample: 21.69 % Solids for Duplicate: 21.69 


Concentration Units (ug/L or mg/kg dry weight): MG/KG 


Control 

Analyte Limit Sample (S) C Duplicate (D) C RPD Q M 


Aluminum NR 
Antimony 3.1297 B ^ . 7 4.0094 S  r UJ- 43.9 P 
Arsenic 8.3 11.7274 , 3 . H. 13.1794 ^ 11.6 P 
Barium NR 
Beryllium 0.8947 B / , iA 1: . ± J ^ O B- J - 28.6 P 
Cadmium 4.1 6.2903 7.fi. 7.154-4 vT" 12.8 P 3 
Calcium NR 
Chromium 115.4774 121.^85-2 v7- 4.9 P 
Cobalt NR 
Copper 281.4560 294.^4^ vT- 4.5 P 
Iron NR 
Lead 230.0964 240.3^*4 <f 4.4 P 
Magnesium NR 
Manganese NR 
Mercury 0.1 0.7814 0.6144 23.9 \ CV <r 
Nickel 33.5 47.2714 52.fl^** 9.6 P
<r 
Potassium NR 
Selenium 4.1 5.9452 UJ 37.6 P 
Silver 8.3 22.3335 23.04^4 T 3.1 P 
Sodium NR 
Thallium 3.4151 U or- Pu
Vanadium 41.9 49.7767 54.2^^7 ̂  8.6 P 
Zinc 1062.4174 noy 1167.9391 9.5 Pr̂

Cyanide NR 


FORM VI IN ILM03.0 




98 
U.S. EPA - CLP 


EPA SAMPLE No. 

DUPLICATES 


\r-rx-}~'^f~v IT F A~:tL Lab Name: Contract: 


Lab Code: Case No.: SAS No.: SDG No. : 


Matrix (soil/water) : ^t7i\ Level (low/med) 
,-? ~> 

-. ̂ oiius i.or bauiple % Solids for Duplicate: > /j. 

Concentration Units (ug/L or mg/kg dry weight): _ _ / j l P 

I I i i II  M i l l 

1 1 C o n t r o l I I  . I I .  ' i 1 1 I 1 


1 Antimony I I I I I I I I I 1 I j 


i Barium j | j i l l I I I 1j [ 

IBerylliximi II I I I I I I i l l 


i Calcium i 11 I I I I I I i l l 


JAnaly te I L imi t | j Sample (S) cj j D u p l i c a t e (D) cj j RPD | JQI M 

i I II II - 11 I I I 

1 Aluminum I I I I 1 1 1 11 I I I 


1 A r s e n i c j M I I I i l l I I I 


1 Cadmium | | | I I I I I I I I I 


1 Chromivim 1 | | I I I I I I I I I 

1 C o b a l t 1 II I I I I I I 11 1 

j C o p p e r  i l l i l l 1 i 1 i i j 

1 I r o n 1 1 i i l l I I I 1 1 i

1 Lead | ' I I M l - 1 1 1 I I I 

iMagnesiuml 11 i l l 1 | | i l l 

i Manganese j • | 1 1 1 1 I ' l l i l l 


iSe len ium j i j j i 1 1 1 1 . 1 1 1 


1 Mercury 1 ] 1 I I I • | i 1 i | i 

1 N i c k e l 1 II M l ' I I I 1 I 1 

i Po t a s s ium! 11 1 i l 1 li 1 1 1 


i S i l v e r i i i i l l i i i j j i 

j Sodium i 1 j i i i 1 i i I I I 

1 Tha l l i um I I I M l I I 1 11 1 

1Vanadium I j j M 1 I I I I I I 

IZinc I II I I 1 M l 11 1 

ICyanide | | | 0 .H^yT? 1 II • ^ - ^ 1 ^ 6 . VA^AT N {̂  II \ l s 

1 1 II M I M l II 1 


^.lOiMt^ ^b/^c 

FORM VI - IN 3/90 




0999, 


U . S . EPA - CLP 

EPA SAMPLE NO. 
DUPLICATES 


T h A -XL \ : r - U ^ - ^ l - f ) I
Lab Name: Contract; 

Lab Code : Case No.: SAS No.: SDG No.: 

Matrix (soil/water): iAi Level (low/med) 

% Solids for Sample: 7 < % S o l i d s for D u p l i c a t e : '>x* 

"^^ hC o n c e n t r a t i o n U n i t s (ug/L or mg/kg d ry w e i g h t ) : 

i i i i i i II 11 1 1 
1 I C o n t r o l I I . 1 1 .  ' 11 i1 i 1 
i A n a l y t e i L i m i t l i Sample (S) c l | D u p l i c a t e (D) c l j RPD 1 I Q I M | 

1 Aluminum { j i i l l i l l 1 1 1 1 
1 An t imony | j1 I I I I I I 11 1 1 
i A r s e n i c 1 | 1 I I I I I I 1 1 i 1 
1 Ba r ium j | I I I I I I I 11 1 1 
1 B e r y l l i u m I . | | I I I I I I M i  l 
1 Cadmium | | I I I I i l l 11 1 1 
1 C a l c i u m | II 1 1 1 i l l 11 1 1 
1 Chromium | | | I I I I I I 1 1 1 I 
1 C o b a l t 1 II I I 1 I I I I I I ! 
1 C o p p e r  I I I I I I I I I II i i 
1 I r o n i 11 I I I 1 i i i1 i 1 
I Lead  I ' M I I I - I I 1 M i l 
IMagnesiuml II I I I I I I 11 1 i 
1 M a n g a n e s e 1 11 " I ' l l I ' l l 1 1 i 1 
1 M e r c u r y i 11 j 1 j ' i l l i l l ! 
1 N i c k e l 1 II I I I ' I I I M i l 
| P o t a s s i u m | | | I I I I I I i i 1 1 
i S e l e n i u m 1 11 I I I \ \ \ J l l i 
1 S i l v e r 1 II I I I 1 II II 1 ! 
1 Sod ium 1 II I I I I I I M i l 
1 T h a l l i u m I I I M l I I I M i l 
j Vanad ium 1 11 I I I i l l 1 1 I 1 
i z i n c i 1 i i l l i i i i i i i 
ICyanide | | | oD'IO^. \I\X\ - r J .19<J4 . VMVf d W \ K \ 
1 1 II I 11 M l II i 1 

^.u)Js2^ ^hht> 

FORM VI - IN 3 /90 


file:///I/X/


0684 

U.S. EPA - CLP 


EPA SAMPLE NO, ^ 

DUPLICATES 


J T10-53D 

Lab Name: lEA Contract 


Lab Code: lEA Case No. SAS No.: SDG No. Z1535 


Matrix: SOIL Level (low/med): LOW 


Solids for Sample: 19.2 % Solids for Duplicate: 19.2 


Concentration Units (ug/L or mg/kg dry weight): MG/KG 


C71 i/o-e>so C o n t r o l 
A n a l y t e L i m i t Sample (S) C D u p l i c a t e (D) C RPD Q M 

Aluminum MR 
Antimony 6.0420 B ' r o i I I- / / o l/J- 2 3 . 4 P// C '1 1 1 1 ^ • S r 

A r s e n i c 9 . 4 10.1674 cr 6.2 P 
Barium MR 
B e r y l l i u m 1.4092 B 1 . 3 ^ ^ * * ^ J - 6 .0 P 
Cadmium 4 . 7 6.3286 6.3&3e ^^ 0 . 4 P 
Ca lc ium MR 
Chromium 125.3566 1 2 5 . 4 4 « : J - 0 . 1 P 
C o b a l t MR -SI 
Copper 227.4534 Z 3 5 234,899-2 <r 3 . 2 P 
I r o n MR 
Lead 387.5620 <r 2 . 2 P 
Magnesium MR 
Manganese MR 
Mercury 0 . 1 1.0208 0.914r4 <r 1 1 . 3 X ::v f 
N i c k e l 3 7 . 8 50 .9011 47.85r&5 <r 6 . 3 p 
P o t a s s i u m MR 

•7 */ Q -J, c; 1 '^ iS e l e n i u m 4 . 7 9.4879 A^ r 1.3 P 
S i l v e r 53 .3165 5 3 . 3 i « 4 <r P 
Sodium MR 

•T h a l l i u m 3.9308 U UJ P 
Vanadium 38 .2421 B .^« -7 3 R .fi7 7 n -B T 1 .1 P 
Z inc 724.6822 7/7 ?-16.634^ 1 . 1 P<r 
Cyan ide MR 

FORM VI IN ILM03.0 




1000 
U . S . EPA - CLP 

EPA SAMPLE NO. 
DUPLICATES 


TB A -XL \j-^/d-n~o I 
Lab Name: Contract: 


Lab Code: Case No.: SAS No.: SDG No.: 


Matrix (soil/water): ^ £ i [ Level (low/med): 

-. ooiius nor sample: % Solids for Duplicate: J/* 


Concentration Units (ug/L or mg/kg dry weight): 


i 1 II 11 11 l i I I 


1 1 II II • II M i l 

{Aluminum I M M l I I I M i l 


1 I C o n t r o l II II II 1 1 1 I 

l A n a l y t e | L i m i t l i Sample (S) C| | D u p l i c a t e (D) CI I RPD | | Q | M I 


1 Ant imony 1 II I I I I I I 1j 1 1 

1 A r s e n i c | | 1 I I I I I I 11 1 1 

i Ba r ium 1 1| I I I 1 1J 11 1 i 


 II I I I i l l 11 1 i
1 B e r y l l i u m I
1 Cadmium j 11 I I I I I I 1 1 1 i 

1 C a l c i u m i 1 | I I I I I I 1 1 1 1 

i Chromium i 11 1 1 1 I I I i1 i i 

i C o b a l t i i 1 i l l i l l 11 i 1 

1 C o p p e r  i l l i l l I I I i 1 i i 

i I r o n i i1 i l l 1 i i i i i i 

1 Lead  I ' M I I I - I I I II 1 1 

iMagnes iuml M I I I t 11 l i i i 

1 Manganese 1 • 1 i " I ' M I ' l l 1 i i i 

iMercxiry 1 11 I I I ' i l l i 1 j j 

I N i c k e l I II M l ' I I I II I 1 

i p o t a s s i u m i 1i I I I 1 i i i i i i 

i S e l e n i u m 1 1j I I I \ \\ 1 I I I 

i S i l v e r i i i 1 i i I I I 11 1 i 

i S o d i u m i i i i l l i 1i i i i i 

I T h a l l i u m I I I I I I I I I M i l 

1 Vanadium j 11 1 1i i l l 11 1 1 

i ^ i n c I II I I I 1 II 11 I I 

I C y a n i d e 1 | | ^ 9 ^ / | 11^ . / V. ^ I T l - v T 1 II -75?,'? II I M l 


^.\A)ickirr\ Sh|^(^ 

FORM VI - IN 3/90 




^  > ^ 
1001 

U.S. EPA - CLP 


EPA SAMPLE NO. 

DUPLICATES 


XB/r-'-^L \7~r(o~^-p I 
Lab Name: Contract; 

SDG No.: Lab C o d e : Case No.: SAS No.: 

Matrix (soil/water): £^ -! Level (low/med): 

r- .-, T -• ,1 . .^- ^ 

xi-i^O-O,. 


"7 % Solids tor Duplicate: 

Concentration Units (ug/L or mg/kg dry weight) = l M / 
1 I C o n t r o l i 1 . 1i . • i 1 i i i i 
l A n a l y t e i L imi t i l Sample (S) cj j D u p l i c a t e (D) CJ j RPD 1 IQI M 1 

1 Aluminum 1 11 M  l I I  I M i  l 
1 Antimony
1 A r s e n i c
1 Barium

 1
 |

 \

 M
 II
 1 1

 i l  l
 1 1 1
 M  l

 i l  l
 i l  l

 1 II

 II, 1.
 11 1
 II 1

 1 
1 
1 

1 Be ry l l i um!
1 Cadmitua j

 M
 II

 I I  I
 1 1 1

 i l  l
 M  i

 M i  l 
 1 1 1 ,  1 

1 Calcium
1 Chromium

 |
 1

 i1
 i 1

 i l  l
 M  i

 i i i
 i l  l

 11
 1 1

 1
 1

 1 
1 

I C o b a l t 1 II I I  I 1 1 I M i  l 
1 Copper
1 I r o n

 I 
1

I I
 II

 I I  I
 1 11

 i l  l
 i l  l

 II
 II

 I
 I

 1 
1 

1 Lead I ' M M i  - 1 1 1 11 1 1 
iMagnesiuml
JMancrajiesel
iMerctiry |
1 N i c k e l 1

 l l
 II
 1 1

 II

 "
 I I  1

 1 II
 I I  I
 I I I  '

 *

 i l  l
 I 'M

 I I  I
 I I  I

 II 1 1 
 II J 1 
 M i  l 
 II I 1 

1 Potass ium1 l l I I  I 1 11 II I I 
1 Selenium I II I I  I M 1 . 11 I j 
i S i l v e r
1 Sodium

 i
 i

 II
 II

 I I  I
 I I  I

 i l  l
 I I  I

 11 1 i 
 11 1 1 

1 Tha l l i um I I I I 11 I I  I II 1 1 
Ivanadiuia 1 II I I  I i l  l J 1 1 1 
IZinc I II I I  I I  I I M i  l 
ICyanide
\

 I
 1

 | |
 II

 a . ^ i % l \M\\
 M  l

 • •7J>. ^>!̂ )f-t .
 <P''S7 tA:r

 \UA\
 \ W

 a W \K<.\ 
 M i  l 

Y^.U)o]tkt5t. ^j^l^U 


FORM VI - I N 3 / 9 0 





