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Nationwide Mobile Laboratories 
Pesticide Residue Laboratory 

Chemistry Consulting 

TECHNICAL MEMORANDUM 

December 11, 2008 

To: Robert Martin 
Martin and Slagle 

~\.From: Joseph Kubale f 
ECCS 

Re: 	 Analytical Methods 
Volatile Organic Compounds (VOC) lA-Dioxane 
Kuhlman Electric Corporation (KEC) I 

Crystal 'Springs, MS . 

Introduction 

This Technical Memorandum provides docum¢ntation of the analytical test methods used to 
analyze water samples collected in December 2008 during the city well groundwater sampling 
event near the Kuhlman Electric Corporation (PC) facility in Crystal Springs, MS. The 
samples were analyzed by purge and trap GC/N1SD for the VOCs listed below and by direct 
injection GCIMSD/SIM for 1,4-Dioxane. I 

Narrative 	 . 

Waters I 
Water samples 'Yere analyzed for VOCs directly by purge and trap GCIMSD and for 1A-
Dioxane by direct injection GCIMSD/SIM. i 

The following report limits were used for watJ samples. The reporting limit units are in 
ug~. 	 I 

Purge a~id Trap GCIMSD 
Dichlorodifluoromethane 1 0 
Chloromethane 10 
Vinyl chloride 1,0 
Bromomethane 1JO 
Chloroethane 1]0 
Trichlorofluoromethane IjO 
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1,1-Dichloroethene 
Methylene chloride 
trans-l,2-Dichloroethene 
1,1-Dichloroethane 
cis-1 ,2-Dichloroethene 
2,2-Dichloropropane 
Bromochloromethane 
Chloroform 
1,1, I-Trichloroethane 
1,1-Dichloropropene 
Carbon tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Dibromomethane 
Bromodichloromethane 
cis-l,3-Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
1,3-Dichloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethyl benzene 
Xylenes, total 
Styrene 
Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 
Bromobenzene 
1,2,3-Trichloropropane 
n-Propylbenzene 
2-Chlorotoluene 
1,3,5 -Trimethylbenzene 
4-Chlorotoluene 
tert-Butylbenzerte 
1,2,4-Trimethylbenzene 
sec-Butylbenzene 
1,3-Dichlorobenzene 
p-Isopropyltoluene 
1,4-Dichlorobenzene 
n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,3,5-Trichlorobenzene 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 

Purge an4 Trap GC/MSD 
1. 
1. 
1. 
1. 
1. 
1.0 
1.p 
1.10 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.iO 
1.0 
lJO 
1 0 
1 0 
1 0 
20 
1,0 
(0 
lJO 
1]0 
1,0 
20 
1 0 
20 
1 0 
20 
lJO 
2,0 
1]0 
1.0 
110 
1 0 
1 0 
1 0 
1 0 
IJO 
1,0 
110 
1.0 
10 
20 
1 0 
1 0 
llo 

I 



Purge an~ Trap GCIMSD 
Naphthalene 3 0 

1,2,3-Trichlorobenzene Direct ~ttion GCIMSD/SIM 

l,4-Dioxane If 
A summary ofvolatile test results is provided ib Table 1. A summary of l,4-Dioxane results 
is provided in table 2. A summary ofmethod ~lanks and matrix spike/matrix spike duplicate 
data is provided in Table 3 and 4, respectively.! 

In addition copies of the chain of custody Sheels and shipping sheets can be found in appendix 
A throughC. 

A) Chain ofcustody sheets for sample 
B) FEDEX shipping label for Columb'a Analytical Services, Inc. 
C) Chaih of custody sheets for sampleJ sent to Columbia Analytical Services, Inc, 

VOC Method Summary 
i 

Water Samples . t

Water samples were provided by the client to t e lab in 40mL VOC vials, A 10mL aliquot of 
the sample was withdrawn from the vial with 10mL Luer-Lok ™syringe. 1°I-lL of a 
251-lg/mL surrogate and internal standard solufon was added to the sample in the 10 mL 
syringe. The sample was then immediately loaaed onto a Tekmar ALS 2016 autosampler with 
a Tekmar LSC 2000 purge and trap concentrat'tlf fOf GC\MSD analysis. 

! 

GCIMSD Procedure: ~. 

Identification of target compounds was done b matching retention times and mass spectra of 

peaks found in ~amples to those found in a VO calibration standard using the internal 

standards as time reference peaks. Quantitatio was performed by the internal standard 

technique using a seven point standard curve g~nerated from 5, 10,20, 50, 100,250, and 500 

ng standards. These levels equate to 0.5, 1.0,2.0, 5.0, 10,25 and 50 I-lg/L for water samples. 


A Hewlett-Packard 5890 gas chromatograph Jith a 30m x 0.32mm RTX-624 micro-capillary 

column interfaced to a Hewlett-Packard 5972 ¥SD was used. The data system included a 

Hewlett-packar: Enviroquant chromatograPhYlworkstation for data handling, 


Quality control consisted of the following ite~: 
Initial calibration with % relative s~andard deviation less than 15% of individual 
response factors obtained from ana~ysis of calibration standards 

Continuing Calibration Verificatiorl standards analyzed at a frequency of every ten 
samples or less i 

Surrogate standard additions to sa.n1ples 
Blank.. and LCS samples analyzed± ry twenty samples or less with a minimum ofe 
one per day per matrix. 
MS/MSD samples analyzed every enty samples or less per matrix. 
Information documented in Logbo.. 150. 



1~4-Dioxane Method Summary 

Water Samples • 
Water samples were provided by the client to the lab in I L amber bottle. 200 grams of sample 
was transferred to the filtering apparatus, SPikt with 40uL 25ug/mL surrogate solution and 
40uL 25ug/mL spike solution (if necessary) th n filtered through a 3M 2272 activated carbon 
disk. The activated carbon disk was placed in 3 dram vial containing 8mL methanol and 
sonicated for I5,minutes. A 0.8mL aliquot of~he sample extract was spiked with lOuL 
25ug/mL internal standard solution and analyzyd by direct inject GCIMSD/SIM. 

GCIMSD Procedure: J 

Identification of the target compound was don, by matching retention times, quantitaion and 
qualifier ion relative responses to that of an au~hentic standard. Quantitation is accomplished 
by comparing the response ofthe major (quantitation) ion relative to an in internal standard 
using a seven pO,int calibration curve. These II·els equate to 0.5, 1.0, 2.5, 5.0, 10, 50 and 100 
ugIL for water samples. 

A Hewlett-Packard 5890 Series IT gas chromat graph with a 30m x 0.32mm 1.8u film, RTX
624 micro-capillary column interfaced to a Hewlett-Packard 5972 MSD was used. The data 
system included a Hewlett-Packard Enviroqu~t chromatography workstation for data 
handling. 

Quality control ~onSisted of the following i~S: 
Initial calibration with % relative standard deviation less than 15% of individual 
response factors obtained from analysis of calibration standards 

Continuing Calibration Verificatiorl standards analyzed at a frequency of every ten 
samples or less ~ 
Surrogate standard additions'to sa pIes 
Blank and LCS samples analyzed e, ery twenty samples or less with a minimum of 
one per day per matrix. , 
MS/MSD samples analyzed every tWenty samples or less per matrix. 
Information documented in LogbOr 196. 
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Sample Results Volatiles- December 




TABLE 1 
IS . . Volatil . WatK ---- .._._--.- C - ---" - - - - _._--- - - _._ ~ -, ""_._- ~ ~ 

W2481 W2482 W2483 W2484 W2485 W2486 W2487 W2488 W2489 

CSW CSW CSW CSW CSW CSW CSW CSW CSW 

WAS WA3 WA1 WA2 FB WA5 WA6 TP Ouplicate 

031 031 031 031 031 026 026 031 

Depth - - - - - - - -
Date Collected 2-Dec-08 2-0ec-08 2-0ec-08 2-Dec-08 2-0ec-08 2-0ec-08 2-0ec-08 2-0ec..Q8 2-0ec-08 

Time Collected 7:55 8:02 8:07 8:20 8:24 8:37 8:47 9:02 -
Date Analyzed 2-0ec-08 2-Dec-08 2-0ec-08 2-0ec-08 2-0ec-08 2-0ec-08 2-0ec-08 2-0ec-08 2-0ec-08 

Reporting Limit 

VOLATILES ug/L 
Dichlorodifluoromethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Chloromethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Vinyl Chloride 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Bromomethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Chloroethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Trichlorofluoromethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1,1-Dichloroethene 1.0 < 1.0 < 1.0 1.4 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.3 
Methylene Chloride 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
trans-1,2-Dichloroethene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1,1-Dichloroethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 I 

cis-1,2-Dichloroethene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
• 

i2,2-D;';~JlVI opropsne I ---'t-;Q---- ~ ~.1.0--- -<-..~~~ ~ 1-.0 ~ 1.0 <. 1.n < 1.n ~ ~ 1.0 < 1 n c::: 1 n < 1.~ 
Bromochloromethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 i 

Chloroform 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1,1,1-Trichloroethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1,1-Dichloropropene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Carbon Tetrachloride 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Benzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1,2-Dichloroethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Trichloroethene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1,2-Dichloropropane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Dibromomethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Bromodichloromethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
cis-1,3-Dichloropropene 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
Toluene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
trans-1 ,3-Dichloropropene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1,1,2-Trichloroethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Tetrachloroethene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1,3-Dichloropropane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Dibromochloromethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.1 < 1.0 
1,2-Dibromoethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
~~: 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0Chlorobenzene < < < < < < < < < 
1,1,1,2-Tetrachloroethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Ethyl Benzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
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TABLE 1 

Kuhlman Electric - Crvstal Sprinqs. Mississippi - Volatiles Detected in Wat!_. 


W2481 W2482 W2483 W2484 W2485 W2486 W2487 W2488 W2489 

CSW CSW CSW CSW CSW CSW CSW CSW CSW 

WAS WA3 WA1 WA2 FB WA5 WA6 TP Ouplicate 

031 031 031 031 031 026 026 031 

Depth - - - - - - - -
Date Collected 2-0ec-08 2-0ec-08 2-0ec-08 2-0ec-08 2-0ec-08 2-0ec-08 2-0ec-08 2-0ec-08 2-0ec-08 

Time Collected 7:55 8:02 8:07 8:20 8:24 8:37 8:47 9:02 -
Date Analyzed 2-0ec-08 2-0ec-08 2-0ec-08 2-0ec-08 2-Dec-08 2-0ec-08 2-0ec-08 2-0ec-08 2-0ec-08 

Reporting Limit 

VOLATlLES ug/L 
Xylenes. Total 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
Styrene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Bromoform 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
Isopropylbenzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1.1.2.2-Tetrachloroethane 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 i 

Bromobenzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1.2,3-Trichloropropane 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
n-Propylbenzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
2-Chlorotoluene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1,3,5-Trimethylbenzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
4-Chlorotoluene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
~ert-Bu.j""""'" ,......., ..... H} < .... ".n ~ 1 n ~ 1 . .0. < 1.0...- ... 1 n ... 1.0 ~. 1.0 < 1 n <: 1.0 
1.204-Trimethylbenzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
sec-Butylbenzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1,3-Dichlorobenzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
p-Isopropyltoluene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1 A-Dichlorobenzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
n-Butylbenzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 

, 

1,2-Dichlorobenzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1,2-Dibromo-3-Chloropropane 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 < 2.0 
1,3,5-Trichlorobenzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
1,204-Trichlorobenzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Hexachlorobutadiene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Naphthalene 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 
1,2,3-Trichlorobenzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Surrogates: 
Dibromofluoromethane % 102 101 101 104 101 104 103 102 102 
Toluene-DB % 111 110 102 106 104 104 104 109 102 
4-Bromofluorobenzene % 96.2 94.5 95.4 94.0 97.3 95.B 96.6 97.9 93.5 
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Sample Results 1,4 Dioxane- December 



TABLE 2 
Kuhl EI c IS . M' -,. -.-.. ~-... "-. _.._. __._. __._.- -·7 --_ •._ ..__ .__._

~. -- - _.

VOLATILES 

Depth 
Date Collected 
Time Collected 
Date Analyzed 
Reporting Limit 

uglL 

W2481 

CSW 

WAS 

031 

-
2-Dec-08 

7:55 

3-0ec-08 

W2482 

CSW 

WA3 

031 

-
2-0ec-08 

8:02 

3-Dec-08 

W2483 

CSW 

WA1 

031 

-
2-Dec-08 

8:07 

3-0ec-08 

W2484 

CSW 

WA2 

031 

-
2-0ec-08 

8:20 

3-Dec-08 

W2485 

CSW 

FB 
031 

-
2-0ec-08 

8:24 

3-0ec-08 

.. 

W2486 

CSW 

WA5 

026 

-
2-0ec-08 

8:37 

3-0ec-08 

W2487 

CSW 

WA6 

026 

-
2-0ec-08 

8:47 

3-0ec-08 

W2488 

CSW 

TP 
031 

-
2-0ec-08 

9:02 

3-0ec-08 

W2489 

CSW 

Ouplicate 

2-0ec-08 

-
3-Dec-08 

1,4-Dioxane 1.0 < 1.0 < 1.0 1.5 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.3 

Surrogates: • 

1,4-Dioxane-D8 % 111 104 116 114 112 118 104 105 102 
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QC Results vOlitiles- December 



TAJLE 3 

QC leport 

Lab # associated with qc sa'l1ples: W2481 through W2489 

• Matrix 
Matrix ·Spike 
Spike uplicate Blank 

W2481 W2481 

Date Analyzed: 12/02/08 2102/08 12/02/08t 
Compound %Rec I%Rec RPD uglL 

Dichlorodifluoromethane 100% • 100% 0.2% < 1.0 

Chloromethane 105% 106% 1.3% < 1.0 

Vinyl chloride 101% 103% 1.8% < 1.0 

Bromomethane 107% 111% 3.~~ 
8.7 

< 1.0 

Chloroethane 113% .104% < 1.0 

Trichlorofluoromethane 110% • 116% 4.6% < 1.0 

1,1-Dichloroethene 96.4% 1 102% 5.4% < 1.0 

Methylene chloride 100% i 99.0% 1.2% < 1.0 

trans-1,2-Dichloroethene 103% 104% 1.2% < 1.0 

1,1-Dichloroethane 114% 113% 1.2% < 1.0 

,2-Dichloroethene 106% 103% 2.9% < 1.0 

2,2-Dichloropropane 105% 1103% 1.5% < 1.0 

Bromochloromethane 104% .99.8% 4.5% < 1.0 

Chloroform 104% ! 104% 0.0% < 1.0 

1,1,1-Trichloroethane 105% 108% 2.4% < 1.0 

1 ,1-Dichloropropene 103% 106% 2.7% < 1.0 

Carbon tetrachloride 104% 105% 1.0% < 1.0 

Benzene 108% 108% 0.2% < 1.0 

1,2-Dichloroethane 107% 102% 5.2% < 1.0 

Trichloroethene 102% • 101% 0.4%1 < 1.0 

1,2-Dichloropropane 98.0% i 103% I 5.4% < 1.0 

Dibromomethane 103% ·99.0% 4.0% < 1.0 

Bromodichloromethane 95.8% i 96.2% 0.4% < 1.0 

cis-1,3-Dichloropropene 91.2% 93.6% 2.6% < 2.0 

Toluene 104% 103% 0.4% < 1.0 

trans-1 ,3-Dichloropropene . 92.4% 93.0% 0.6% < 1.0 

1,1,2-Trichloroethane 101% ! 98.6% 2.2% < 1.0 

Tetrachloroethene 99.0% i 98.4% 0.6% < 1.0 

1,3-Dichloropropane 95.2% ! 98.4% 3.3% < 1.0 

Dibromochloromethane 91.6% 92.2% 0.7% < 1.0 

1,2-Dibromoethane 94.0% 88.8% 5.7% < 1.0 

Chlorobenzene 100% 107% 6.2% < 1.0 

1,1,1,2-Tetrachloroethane 93.4% 97.6% 4.4% < 1.0 

Ethyl benzene 102% .102% 0.0% < 1.0 

Xylenes, Total 102% .103% ·1.5% < 2.0 

Styrene 103% 1103% 0.6% < 1.0 

Bromoform 84.6% i 94.6% 11.2% < 2.0 

Pa e 1 



TA6LE3 
QC Fkeport 

Lab # associated with qc sat· pies: W2481 through W2489 

Matrix 

Matrix • Spike 

Spike Ouplicate Blank 
I 

W2481W2481 

Date Analyzed: 12/02/08 12/02/08r2/02/08 

Compound %Rec i%ReC RPD ug/L 

Isopropylbenzene 100% i 102% 1.6% < 1.0 

1,1,2,2-Tetrachloroethane 95.4% 
I 

• 97.4% 2.1% < 2.0 

Bromobenzene 99.8% ·101% 1.0% < 1.0 

1,2,3-Trichloropropane 99.2% 98.0% 1.2% < 2.0 

n-Propylbenzene 102% 105% 2.7% < 1.0 

2-Chlorotoluene 102% i 103% 1.0% < 1.0 

1,3,5-Trimethylbenzene 98.0% .102% 4.2% < 1.0 

4-Chlorotoluene 102% ! 103% 1.8% < 1.0 

tert-Butylbenzene 97.4% • 101% 3.4% < 1.0 

1 ,2,4-Trimethylbenzene 96.2% 104% 7.6% < 1.0 

sec-Butyl benzene 99.4% 104% 4.9% < 1.0 

1 ,3-Dichlorobenzene 105% 107% 2.1% < 1.0 

p-Isopropyltoluene 95.2% ! 104% 9.2% < 1.0 

1 ,4-Dichlorobenzene 101% 105% 4.3% < 1.0 

n-Butylbenzene 93.6% 106% 12.8% < 1.0 

1,2-Dichlorobenzene 98.4% 101% 2.8% < 1.0 

1,2-Dibromo-3-chloropropane 92.2% 97.4% 5.5% < 2.0 

1,3,5-Trichlorobenzene 87.0% 96.2% 10.0% < 1.0 

1 ,2,4-Trichlorobenzene 83.4% .93.0% 10.9% < 1.0 

Hexachlorobutadiene 97.4% • 96.2% 1.2% < 1.0 

Naphthalene 78.6% • 87.2% 10.4% < 3.0 

1,2,3-Trichlorobenzene 85.8% I · 92.8% 7.8% < 1.0 

Pape2 



Ta' Ie 4 


QC Results 1,4-D'oxane- December 




TA ILE4 
QC ~eport 

Lab # associated with qd samples: W2481 through W2489 

Matrix 

Spike 

Matrix 

Spike 

Duplicate LCS Blank 

W2481 W2481 

Date Extracted: 12/02/08 12102/08 12/02108 12/02/08 

12/03/08 12103/08 12103/08Date Analyzed: 12/03/08 

%Rec %Rec ug/L%Rec RPDCompound 

• 

I 106% < 1.0102% 3.8% 103%1 A-Dioxane 

Pa e 1 



Appendix A 
I 

Chain of Custody heets for Samples 



,,!,.Environmental Chemistry CHAIN OF CUSTODY NQ. 013776 'I.""sC:e Consulting Services, Inc. C J WEl,Lf' Page of I
c 
Project Number: 

2525 Advance Road Madison, WI 53718 

Phone 608-221-8700 FAX 608-221-4889 

Mail Report To: 

Turn Around (circle one) Normal Rush 

Report Due: 

Invoice To: 

Project Name ~HLut~ eLec~(f!- Company: YHlfIlr,"; +- SL~ UE" Company: 

Project Location C""!. ~ .riJJt(~ .r > Address: Address: 

Sampled By (Print} 

(;L,d( /)~ P,O.No,; Quote No.: 

Collection Total Analysis Laboratory 

Sample Description Date Time Matrix Bottles Preserv* Requested Comments Number 

Cs w- VJt4f- (j1, rz-IL/Oi Ot5S W V It I, "/OI-w"~ #
;u,()t! w,'!?1 

CSw- wAl 31 OrO'L L/ 4 I w2c.{YL 

GSw -w,+t - 03> f O~Ot IS" J}/~ LA,/"l 'fPJ 
sw- wtirl.. -03J 0</20 £/ 1+ w"}vfi 

csw- F~ - 031 -~ ~ 11 W"2¥f) 

CC; w- wl4 '!:J 0 af'Sf i If W2 '1y{p 

CSw- wvf(., -oz..l". 1(J{~t 1 It Vi 1,. ¥f?

csw r~- :, 01f)2.,. r Alg {.Jl- <Iff 

C S w-b /.t tl-U;f.r{.'; i - "V 1 14/6 '-l' "-J' W "2 '1ft 

_i ~' 

if 
/,..J 

/-:::' 
'Preservation Code Relinquished By: DateiTime: ~"'dBy ~_ Date~/oF 

V?;/,d; /,#r /::3!p'/ ~ Z/Z/o¥ 
/':~ - / '-"I·

V 
_ 

/'L 'Z".A=None B=HCL C=H2S04 LY, /0 ," j ......." r" Q tJ 
D=HN03 E=EnCore F=Methanol Relinquished By: Dalerrime: ( ,,~eived 61 '.,/' Daterrime: 

G=NaOH O=Other(lndicate) 

Custody Sea!: PresentJAbsent Intact/Not Intact Seal #'s Receipt Temp: 
p1.-\... ,..A~

Shipped Via: Temp Blank Y N 

WHITE - REPORT COPY YELLOW -LABORATORY COPY PINK - SAMPLER/SUBMITTER 
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FEDEX shipping label for Co~nmbia Analytical Services, Inc. 




USA Airbill 
Express 

® 

Sende(s 
Name 

Senders FedEx 
Account Number 

Companv 
I 

252-1 A-b·/,fi.JC£., Ill>Address 

City State ZIPuJ I 
Your Internal Billing Reference 
First 24characterswlll appear on 1I'IlJIlice, 

Recipient's 
To 	 -1'::1. ~i..l z....

Phone ( :rItO} S 7 - 7+--Nama 

Company 

We cefllIDtdellverw PJl boxas Of p, ,ZIP codes. 

:.::Ad::::.;dre;.:;:ss_--#-1-=3 I 7
City State 

'By using 'tbis Airbill you agree mthe service candidons ontha back afthis Airbill 
and in our current Sen.4ca Guide, including terms thet limitour fiabllity. 

nuestions? Visit ourWeb site at fedex.com 
or call1.000.Go.FedEx® 000.463.3339. 

; , I I. 
4a Express Package Service Packages up to 15lJ Ibs. 

oarml)' cammentmav be laterm some arees.d 	FedEx Priority Overnight FadEx Standard Overnight 0 FadEx Arst Overnight 
~ Null1busi/leSS maming Nextbuslness aMfn(Jon EarliestOOld: business moming 

d&livarytD .!lelectlncations 

FadEx 20ay FedEx Express Saver 
SecOfld bUsirum day Third businoss day 

L~~ FadExEnvatope rate notBVsl!able. Minimum ~harne; Dna-pound tllla -~ 

4b Express freight Service 	 PackagBS over 15lJ Ibs. 
OaiivBry commitment mav be iaterin !ioroo ama$". 

,. Oaclarodva1ua imit.$!iOO5 	 Packaging 
FedEx Envelope' FedExPak' .fo. Other

Includes redExSmaH Pak,FadEx 
large Pait. eI\d FadExSrurdvPak 

6 	 Special Handling 
SAlURDAYDeIivery 
A..il.ble OIll1.Y fo, 
fadEl< Priority Overnightand 

Fed{x Way to !taleet ZIP codas 


Do.. Ibis shipmentcOlllllin dangerous 9_1 

D ~O~~t:tall~ 
NOT AlI.il."I. fur 
FadSx FiM Overnight 

r--~~-" Ooooo){mastbecR9:cked. --~..~~-, 

J{NO D Ves 0 Vas
As per wched Shipper's Daclar&l.iOl1 o ~.:Y~~:UN1B45--,---kgShlppe(s Dacloretion not required 

Dangerous Goods !lockJding Dry lea! cetlllotbashipped in RtdEx pBckeging. D Cargo Aircraft Only 

7 	 Payment BI71to:r:..---.~ Enter FadF.x Acct Nil, IlrCrodit Card No. aelow. 
;''USender . 0 ReCipient DThird Party D Credit Card oCash/Check~Acc:tNG.mSaeuon 

tMfbebiJled, 

lildExAc:tt.No. 22.,2- PI1t ICrnditC>lrlNn.=-___ 

Totel Packages Totel Weight ToteIlleclared V"et 


.00 

~---~ 

FodExU" OnlytOur liabintyis limited to $'100 unless you decfare iI. higherva!ue. Sea back for details. 

8 Release Signature S;gn tosuJl.."" d~ive'YlWhout'biBining"'nawr•. 

By slgning you authorize us to deiWerthis shipmerrtwi1huobtaining Ii signature 
and agree to indemnify and Iloid us harmless from anyrasulting claims.. 

http:lildExAc:tt.No
http:fedex.com
http:A-b�/,fi.JC
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Chain of Custody Sheets for samples s~nt to Columbia Analytical Services, Inc. 




£S Colum!lia . CHAIN OF CUSTODY SR#:,_______________ct:9 Analytical Services"" 
PAGE .I OF COC ,, _____1317 South 13th Ave.• Kelso,WA98626· (360)577-7222' (800) 695-7222x07 • FAX (360) 636-1068 

REPORT REQUIREMENTS 

I. Routine Report: Method 
Blank, Surrogate, as 
required 

II. Report Dup., MS, MSD as 
required 

_III. Data Validation Report 
(includes all raw data) 

IV. CLP Deliverable Report 

V. EDD 

I ,x*"",jM1.b£Jt, i J J ; , j 

Ci rcla which metals are 10 be analyzed:INVOICE INFORMATION 

P.O. # --:Il"-Trr---:-TT,,-:-;c=t-
Bill To: -=---'-____--" 

Total Metals: AI As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr TI Sn V Zn Hg 

Dissolved Metals: AI As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr TI Sn V Zn Hg 

TURNAROUND REQUIREMENTS I SPECIAL I~STRUCTIONS/COMMENTS: 

24 hr. __48 hr. 

~_5Day 

"'~Standard (10-15 working days) 

Provide FAX Results 

Requested Report Date 

2{. 

" ,( 

III a,A"'~~ i< 

t./s 
c/1""~fl.- 3 

06/08 

. ~ I y' 
P<. .;i' 

f",,' , I 

UISHEDBY: 

( 

Printed Name 

RELINQUISHED BY: RECEIVED BY: 

Sigllature DatemmeSignature Darerrime 

Pfiriteal'Jame FirmPrinted Name Firm 

RECEIVED BY: 

Signature DiUe7Time 

Printed Name Firm 

RCOC #1 


