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Nationwide Mobile Laboratories 
Pesticide Residue Laboratory 

Chemistry Consulting 

TECHNICAL MEMORANDUM 


October 28, 2008 

To: Robert Martin 
Martin and Slagle 

From: Joseph Kubale~ 
ECCS ~ 

Re: Analytical Methods 
Volatile Organic Compounds (VOC , 1,4-Dioxane 
Kuhlman Electric Corporation (KECJ 
Crystal Springs, MS 

Introduction 

This Technical Memorandum provides docu~entation of the analytical test methods used to 
analyze water samples collected in October 2008 during the city well groundwater sampling 
event near the Kuhlman Electric Corporation (KECJ facility in Crystal Springs, MS. The 
samples were analyzed by purge and trap GC/MSD for the VOCs listed below and by direct 
injection GC/MSD/SIM for 1,4-Dioxane. . 

Narrative 

Waters 
Water samples were analyzed for VOCs dire tly by purge and trap GC/MSD and for 1,4
Dioxane by direct injection GC/MSD/SIM. 

The following report limits were used for wa r samples. The reporting limit units are in 
ugIL. 

Purge d Trap GCIMSD 
Dichlorodifluoromethane 1.0 
Chloromethane 1.0 
Vinyl chloride 1.0 
Bromomethane 1.0 
Chloroethane 1.0 
Trichlorofluoromethane f·O 
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Purge at Trap GCIMSD 
1,1-Dichloroethene 1.0 
Methylene chloride 1.0 
trans-1 ,2-Dichloroethene 1.0 
1,I-Dichloroethane 
cis-l,2-Dichloroethene ll:~ 
2,2-Dichloropropane .0 
Bromochloromethane 
Chloroform :~ 
1,1, I-Trichloroethane .0 
1,1-Dichloropropene .0 
Carbon tetrachloride .0l 
Benzene 1.0 
1,2-Dichloroethane 1o0 
Trichloroethene ~.O 
1,2-Dichloropropane 1.0 
Dibromomethane 1.0 
Bromodichloromethane '.0 
cis-1,3-Dichloropropene 1.0 
Toluene 1.0 
trans-l,3-Dichloropropene 1.0 
1,1,2-Trichloroethane 1.0 
Tetrachloroethene 1.0 
1,3-Dichloropropane ..0 
Dibromochloromethane 1.0 
1,2-Dibromoethane 1i.0 
Chlorobenzene 11.0 
1,1,1,2-Tetrachloroethane 1.0 
Ethyl benzene 1i'0 
Xylenes, total .0 
Styrene 1.0 
Bromoform 2.0 
Isopropylbenzene 10 
1,1,2,2-Tetrachloroethane 20 
Bromobenzene ; 10 
1,2,3-Trichloropropane 2~0 

n-Propylbenzene LO 
2-Chlorotoluene 10 
1,3,5-Trimethylbenzene 1[0 
4-Chlorotoluene 1.0 
tert-Butylbenzene 10 
1,2A-Trimethylbenzene 10 
sec-Butylbenzene 10 
1,3-Dichlorobenzene 10 
p-Isopropyltoluene 1 0 
lA-Dichlorobenzene 1 0 
n-Butylbenzene 10 
1,2-Dichlorobenzene lJO 
1,2-Dibromo-3-chloropropane 
1,3,5-Trichlorobenzene ~l~ 
1,2,4-Trichlorobenzene 1]0 
Hexachlorobutadiene 1.0 



Naphthalene 
Purge and Trap GCIMSD 

lO 
1,2,3-Trichlorobenzene 1.0 

Direct jection GC/MSD/SIM 
l,4-Dioxane .0 

A summary ofvolatile test results is provided in Table 1. A summary of 1,4-Dioxane results 
is provided in table 2. A summary ofmethod blanks and matrix spike/matrix spike duplicate 
data is provided in Table 3 and 4, respectivel J' 
In addition copies of the chain of custody she. ts and shipping sheets can be found in appendix 
A throughC. 

A) Chain of custody sheets for sampl9s 
B) FEDEX shipping label for Columbia Analytical Services, Inc. 
C) Chain of custody sheets for samples sent to Columbia Analytical Services, Inc. 

VOC Method Summary 

Water Samples 
Water samples were provided by the client to he lab in 40mL VOC vials. A 10mL aliquot of 
the sample was withdrawn from the vial with 10mL Luer-Lok TM syringe. 10 III of a 
251lg/mL surrogate and internal standard solution was added to the sample in the 10 mL 
syringe. The sample was then immediately loaded onto a Tekmar ALS 2016 autosampler with 
a Tekmar LSC 2000 purge and trap concentrator for GC\MSD analysis. 

! 

GCIMSD Procedure: 
Identification of target compounds was done y matching retention times and mass spectra of 
peaks found in samples to those found in a V C calibration standard using the internal 
standards as time reference peaks. Quantitati n was performed by the internal standard 
technique using a seven point standard curve enerated from 5, 10, 20, 50, 100, 250, and 500 
ng standards. These levels equate to 0.5, 1.0, .0,5.0, 10,25 and 50 Ilg/L for water samples. 

A Hewlett-Packtrrd 5890 gas chromatograph ~ith a 30m x 0.32mm RTX-624 micro-capillary 
column interfaced to a Hewlett-Packard 5972 tMSD was used. The data system included a 
Hewlett-Packard Enviroquant chromatography workstation for data handling. 

I 

Quality control consisted of the following items: 

lnitiaJ calibration with % relative ~itandard deviation less than 15% of individual 
response factors obtained from an lysis of calibration standards 

Continuing Calibration Verificatio standards analyzed at a frequency of every ten 

samples or less ~ 

Surrogate standard additions to spIes 

Blank and LCS samples analyzed very twenty samples or less with a minimum of 

one per day per matrix. i 

MSIMSD samples analyzed every twenty samples or less per matrix. 

Information documented in Logbo~k 150. 


! 



1,4-Dioxane Method Summary 

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

I 

GC/MSD Procedure: 
Identification of the target compound was doJte by matching retention times, quantitaion and 
qualifier ion relative responses to that of an a . thentic standard. Quantitation is accomplished 
by comparing the response of the major (qu itation) ion relative to an in internal standard 
using a seven point calibration curve. These 1 vels equate to 0.5, 1.0,2.5,5.0, 10,50 and 100 
ug/L for water samples. 

A Hewlett-Packard 5890 Series II gas chroma ograph with a 30m x 0.32mm 1.8u film, RTX
624 micro-capillary column interfaced to a H wlett-Packard 5972 MSD was used. The data 
system included a Hewlett-Packard Enviroqu nt chromatography workstation for data 
handling. 

Quality control consisted of the following ite~s: 
Initial calibration with % relative ~tandard deviation less than 15% of individual 
response factors obtained from an~lysis of calibration standards 
Continuing Calibration Verification standards analyzed at a frequency of every ten 
samples or less 
Surrogate standard additions to sa pIes 
Blank and LCS samples analyzed very twenty samples or less with a minimum of 
one per day per matrix. 
MS/MSD samples analyzed every wenty samples or less per matrix. 
Information documented in Logbo k 196. 
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TABLE 1 

Kuhlman Electric - Crvstal Sprinas. Mississippi - Volatiles Detected in Wat_. 


VOLATILES 

Depth 
Date Collected 
Time Collected 
Date Analyzed 
Reporting Limit 

ug/L 

W2455 W2456 W2457 W2458 W2459 W2460 
CSW CSW CSW CSW CSW CSW 
WA8v' WA30/ WA10/ WA2J FB WA5v' 
029 029 029 029 029 024 
- - - - - -

14-0ct-08 14-0ct-08 14-0ct-08 14-0ct-08 14-0ct-08 14-0ct-08 
8:10 8:26 8:36 8:47 8:51 9:21 

14-0ct-08 14-0ct-08 14-0ct-08 14-0ct-08 14-0ct-08 14-0ct-08 

, 

W2461 
CSW 
WA6 v'" 

024 
-

14-0ct-08 
9:34 

14-0ct-08 

W2462 
CSW 

TP ...... 

029 
-

14-0ct-08 
9:53 

14-0ct-08 

W2463 
CSW 

Duplicate 

14-0ct-08 
-

14-0ct-08 

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 1.1 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.1 
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 
cis-1,2-Dichloroethene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
L,L-Dichloropropane ioU ~ I.U ~ ioU ~ ioU ~ ioU ~ "I.U ~ "I.U ~ "I.U ~ "I.U ~ "I.U 

Bromochloromethane 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
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 
T richloroethene 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 1.2 < 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 
Chlorobenzene 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
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 
." ".,., .... ..- --- --- , _w_ . -- _. - - .__ .. _.- -- W·' • 

VOLATILES 

Depth 
Date Collected 
Time Collected 
Date Analyzed 
Reporting Limit 

ug/L 

W2455 

CSW 

WAS 

029 

-
14-0ct-08 

8:10 

14-Dct-08 

W2456 

CSW 

WA3 

029 

-
14-0ct-08 

8:26 

14-0ct-08 

W2457 

CSW 

WA1 

029 

-
14-0ct-08 

8:36 

14-Dct-08 

W2458 

CSW 

WA2 

029 

-
14-0ct-08 

8:47 

14-0ct-08 

W2459 

CSW 

FB 
029 

-
14-0ct-08 

8:51 

14-0ct-08 

W2460 

CSW 

WA5 

024 

-
14-0ct-08 

9:21 

14-0ct-08 

W2461 

CSW 

WA6 

024 

-
14-0ct-08 

9:34 

14-0ct-08 

W2462 

CSW 

TP 
029 

-
14-0ct-08 

9:53 

14-0ct-08 

W2463 

CSW 

Duplicate 

14-0ct-08 

-
14-0ct-08 

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 
Isopropytbenzene 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 
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,S-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 
tert-Butylbenz:ene -- . V 1.{} <-- 1.0 .... :Q 0::: 1:v -.::: T.U· < -1.0 .... I.U ... 1.0 <: 1.0 
1,2,4-Trimethylbenzene 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 
sec-Butytbenzene 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 I 

1,3-Dichlorobenzene 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 
p-Isopropyttoluene 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 
1 ,4-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,S-Trichlorobenzene 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 < 1.0 <: 1.0 <: 1.0 <: 1.0 <: 1.0 
1 ,2,4-T richlorobenzene 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 % 104 10S 106 100 99.9 106 10S 10S 104 
Toluene-D8 % 101 103 102 112 100 102 101 101 99.8 
4-Bromofluorobenzene % 93.3 93.9 93.0 91.8 94.0 92.S 92.6 88.0 93.7 
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TABLE 2 

·Kuhl . . . . Electric - Crvstal S . Mississiooi - 1.4-D· Detected in Wat_. 


~ ~ ~.~ 

VOLATILES 

Depth 
Date Collected 
Time Collected 
Date Analyzed 
Reporting Limit 

ug/L 

W2455 

CSW 

WAS 

029 

-
14-0ct-08 

8:10 

15-0ct-08 

W2456 

CSW 

WA3 

029 

-
14-0ct-08 

8:26 

15-0ct-08 

W2457 

CSW 

WA1 

029 

-
14-0ct-08 

8:36 

15-0ct-08 

W2458 

CSW 

WA2 

029 

14-0ct-08 

8:47 

15-Oct-08 

W2459 

CSW 

FB 
029 

-
14-0ct-08 

8:51 

15-0ct-OB 

W2460 

CSW 

WA5 

024 

-
14-0ct-08 

9:21 

i5-0ct-08 

W2461 

CSW 

WA6 

024 

-
14-0ct-08 

9:34 

i5-0ct-08 

W2462 

CSW 

TP 
029 

-
14-0ct-08 

9:53 

i5-0ct-08 

W2463 

CSW 

Duplicate 

14-0ct-08 

-
15-0ct-08 

1A-Dioxane 1.0 < 1.0 < 1.0 1.2 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.1 

Surrogates: 
1A-Dioxane-D8 % 94.5 90.7 99.2 95.0 89.2 100 88.7 88.6 95.0 __ 
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TJBLE 3 
QC[Report 

Lab # associated with qc s,mPles: W2455 through W2463 

• Matrix 

Matrix Spike 

Spike Duplicate Blank 

W2455 W2455 

D t A I dae nayze 

Compound 

Dichlorodifluoromethane 

Chloromethane 

Vinyl chloride 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

1,1-Dichloroethene 

Methylene chloride 

trans-1,2-Dichloroethene 

1,1-Dichloroethane 

cis-1,2-Dichloroethene 

2,2-Dichloropropane 

Bromochloromethane 

Chloroform 

1,1,1-Trichloroethane 

1 ,1-Dichloropropene 

Carbon tetrachloride 

Benzene 

1 ,2-Dichloroethane 

Trichloroethene 

1 ,2-Dichloropropane 

Dibromomethane 

Bromodichloromethane 

cis-1,3-Dichloropropene 

Toluene 

trans-1 ,3-Dichloropropene . 

1,1,2-Trichloroethane 

T etrachloroethene 

1,3-Dichloropropane 

Dibromochloromethane 

1 ,2-Dibromoethane 

enzene 

1,1,1,2-Tetrachloroethane 

Ethyl benzene 

Xylenes, Total 

~ne 
omoform 

10/14/08 i 10/15/08 10/14/08 

%Rec %Rec RPD ug/L 

=103% 99.8% 2.8% < 1.0 
116% 111% 4.6% < 1.0 
108% 102% 5.3% < 1.0 

101% 96.8% 4.0% < 1.0 

112% 109% 3.4% < 1.0 
113% 108% 4.0% < 1.0 

107% 106% 1.1% < 1.0 

101% 101% 0.4% < 1.0 

109% 107% 1.7% < 1.0 

106% 104% 1.9% < 1.0 

103% 103% 0.8% < 1.0 
103% 98.8% 3.8% < 1.0 

102% 104% 1.4% t<1.0 
93.4% 92.2% 1.3% < 1.0 

104% 103% 1.2% < 1.0 

98.4% 101% 2.6% < 1.0 

106% 104% 1.9% < 1.0 

104% 99.0% 4.9% < 1.0 

105% 104% 0.4% < 1.0 

103% 98.4% 4.8% < 1.0 

105% ! 98.6% 6.5% < 1.0 

101% . 101% 0.4% < 1.0 

86.6% .85.8% 0.9% < 1.0 

89.6% .• 91.6% 2.2% < 2.0 

102% • 99.6% 2.2% < 1.0 

93.2% 93.6% 0.4% < 1.0 

99.2% 97.4% 1.8% < 1.0 

98.2%. 97.6% 0.6% < 1.0 

96.8% 95.6% 1.2% < 1.0 

88.2% .89.4% 1.4% < 1.0 

93.8% • 95.2% 1.5% < 1.0 

103% i 99.6% 3.6% < 1.0 

101% i 102% 0.8% < 1.0 

101% i 101% 0.0% < 1.0 

102% 102% 0.0% < 2.0 

103% 102% 1.0% < 1.0 

90.4% 92.6% 2.4% < 2.0 

Pa ~e 1 

, 

! 

· 

· 

• 



T~BLE3 

QCIReport 

Lab # associated with qc samples: 
! 

Matrix 

W2455 through W2463 

Matrix 

Spike 

W2455 

Spike 

Duplicate 

W2455 

Blank 

Date Analyzed: 10/14/08 10/15/08 10/14/08 

Compound %Rec %Rec RPD ug/L 

Isopropyl benzene 99.2% 98.2% 1.0% < 1.0 

1 , 1 ,2,2~Tetrachloroethane 95.2% 96.2% 1.0% < 2.0 

Bromobenzene 99.0% i 97.8% 1.2% < 1.0 

1,2,3-Trichloropropane 101% 102% 1.0% < 2.0 

n~Propylbenzene 103% 102% 1.6% < 1.0 

2-Chlorotoluene 103% 102% 1.2% < 1.0 

1,3,5-Trimethylbenzene 102% 101% 0.6% < 1.0 

4~Chlorotoluene 102% i 102% 0.4% < 1.0 

tert-Butylbenzene 101% 98.0% 3.4% < 1.0 i 

1,2,4-Trimethylbenzene 103% 99.6% 3.0% < 1.0 

sec-Butylbenzene 101% 101% 0.2% < 1.0 

1,3-Dichlorobenzene 103% 105% 2.3% < 1.0 

Ip-Isopropyltoluene 99.2% 100% 1.2% < 1.0 

1 ,4-Dichlorobenzene 101% 102% 0.6% < 1.0 

n-Butylbenzene 102% 102% 0.4% < 1.0 

1,2-Dichlorobenzene 98.6% 100% 1.8% I < 1.0 

1,2-Dibromo-3-chloropropane 89.2% 94.2% 5.5% < 2.0 

1,3,5-Trichlorobenzene 93.6% 
! 

96.2% 2.7% < 1.0 

1 ,2,4-Trichlorobenzene 89.6% i 93.4% 4.2% < 1.0 

Hexachlorobutadiene 99.6% • 99.6% 0.0% < 1.0 

Naphthalene 85.4% 87.6% 2.5% < 3.0 

1,2,3-Trichlorobenzene 91.2% 93.4% 2.4% < 1.0 



QC Results 1,4- ioxane- October 



I 

TALLE 4 
Qc~eport 

Lab # associated with qb samples: W2455 through W2463 

Matrix 

Matrix Spike 

Spike Duplicate LCS Blank 

W2455 W2455 

Date Extracted: 10/14/08 10/14/08 10/14/08 10/14/08 

Date Analyzed: 10/15/08 10/15/08 10/15/08 10/15/08 

Compound %Rec %Rec RPD % Rec ug/L 

• 

!94.1% 93.4% 0.7% 93.6% < 1.01,4·Dioxane 



Chain of Custod Sheets for Samples 



Environmental Chemistry CHAIN OF CUSTODY NQ. 0137698G.e Consulting Services, Inc. Page I of I * -c 
Project Number: Mail Report To: 

c;~ W..L{{r 
Turn Around (circle one) Normal Rush 

Report Due: 

Invoice To: 

Project Name: ,L((t:/f-fAII /tl,J El.C1-7JI.t c..... . Company: j'H/f14lAJ - SI.-J1-, LG"" Company: 

Project Location: C{,l)(f1"ltc.. s-PI/If} (;.J Address: Address: 

Sampled By (Print): ck~f~ P.O. No.: Quote No.: 

Collection Total Analysis Laboratory 

Sample Description Date Time Matrix Bottles Preserv' Requested Comments Number 

CSW.... t.c.VU::: ()2-~ { fJ/''f/Ds 01'10 W r IIi'B (, rtl> f(J'(~ 04 f2."-v 15 W:tl/SS

C~w- wA-l- O~, .... :f!>8Z(. if If VlZY.r, 

CSw- wA ,  6 'Z-'i Dr:1~ <:( It-/I!. lUZI.{$-r

CSi.V-wfr" 2 ..... 0"2 (\f!{1' l..f A . W'Z't~f: . 

cs...;  FI.. - (J z,'i 6q~, '-f It W2- Y$-if 

CSw- wt4s" - tJ 21 ()7'll T A-r~ W2-'I'o 

CSw- w~fs, - ov( ()tr3'f 1 PriG WIN!. I 

C5"' rP- 07.-7 O1~J 'f If iN 2..'1' 2

Cs IN - b'" f L", e-""rr..r .... 11 - 'v T It(~ .... ~ 1.1 W2V'.l 

/' 
~~ 

./"v 
......., 

'Preservation Code Relinquished By: 

11~1 
Datet'Time: I~:BY: ~. Da;e:;;V/oP

{'J~leJ IDII'I}~ la'JoA=None B=HCL C=H2S04 /' F ""7" • ·v.....,. idil1J 
D=HN03 E=EnCore F=Melhanol Relinquished By: Datemme: (~ivedF/U Datemme: 

G"'NaOH O=Olher(fndicate) 

Custody Seal: PresentiAbsent ImactiNot Intact Seal #'5 Receipt Temp: ....-
Shipped Via: Temp Blank Y N A~ 

WHITE - REPORT COpy YELLOW - LABORATORY COpy PINK SAMPLER/SUBMITTER 



AppendixB 


FEDEX shipping label for Columbia Analytical Services, Inc. 




T~;~~; 8377841464 

Date 

Sender's 
Name 

Company /3CCJ 

Q!Y _~ru_If» IS(} ;..) 

Sender's FedEx 
Account Number 

State ZIP 

Your Internal Billing Reference 
First 24 characters wiP appear on Invoice. 

To 
Recipient's 
Name 

Com an 

Address 
To "HtJU)" at FerlEr.lot;atioo, printFedEx IIddmss. 

/s1T 
~,,_~~roP.O'''''orP. [':

Is'1ltAddress 

State 

DeJ;lt/Aoorl (j~olRoom 

6 Special Handling 
SAlURDAY DelivetyD A.fi;!.illeilrlilVfor 
fedEle Priority Overnight and 
Fetl& IDaytD select ZIP codes 

D ~~~~~:UN1~5___ ' __. __ k9 

D Cargo Aircraft Only 

L Cash/Check 

L 

BV using this Airbill you agree to the service conditions on the ba.kof this Airbill 
and 1n our current Service Guide, includingtenns that limit Qurliability. 

Ouestions? Visit our Web site at fedex.com 
or call1.BOO.Go.FedEx® 800.463.3339. 

4a Express Pacl«ige Service 	 Packages up to 150 Ibs. 
Delivery commltmentmay be later 1n some arees. 

FedEx Priority Overnight D FedEx Standard Overnight 0 FedEx First Overnight
businml$ morning Fllext business ufulmoon Ear~~liBlit busloost mOrning~. 	 de6ve'YlOsmoCtlocations: 

FedEx 2Day FedEx Express Saver 
Second business day Third JU!liness day 

l .__ FedEXEn\'erope rate not avaJlable. Minimum chems: One·poufld rale -----.J 

4b Express Freight Service 	 Pack8![es over 150Ibs. 
OeIivel'( commilrrent may be leter il' Some areas. 

D FedEx Way Freight D FedEx 3Day Freight
Second irulliness day Third business (fey 

"Cel) for Coofirrratlon: _ ... 

"'Oecternoveluelimit$5005 	 Packaging 
FedEx Envelope* FedEx Pak* ')?'Other

Incrudes FedEx SIT'i~ Pel;,. fedEx 
lnrge Pak, and Fed&: Sturdy Fak 

Total Packages Total Weigh! Total DeclaredVsluet 

FodEx Use On~tour liability-is limited toSl00 unless yOU declare ahigher value. See back for details, 

B 	 Release Signature SlfllJtoeulhorl"d~I"",,_obtE"lng'ifllJ"ur•. 

By signing you authorize us: to dem.'erthis shipmentwtthoutObtalning asignature 
and agree to indemnify and hold us hefTTllesstrom Gny ~esulting claims, 

http:fedex.com


App~ndixC 

Chain of Custody Sheets for samples srnt to Columbia Analytical Services, Inc. 



'''!:'J. 

Olumbia CHAIN OF CUSTODY ~Analytical 
Services'''' PAGE OF COC

All Empruyoo· 0\'Wled CompilflY 1317 South 13th Ave.• Kelso, WA 98626 • (360) 577·7222 • (800) 695·7222x07 • FAX (360) 636·1068 

PROJECT NAME /
PROJECT NUMBER j 
PROJECT MANAGER / 

COMPANY/ADDRESS If! 

CITYIST ATE/ZIP 

!# 
~ 
6 

o 

E-MAIL ADDRESS () 

~':::lI 
I 

I 

I 

& 
$ 
~ 
~ 

-

\t'
/\ 

1---+- I 1 ;( 1 

REMARKS 

-t?'/'V . II -- I . I - J ul I I Iu I I I' I I I I I I I I I I - !u_ 

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 

RELINQUISHED BY: 
i I 

I I 

L 
.1 ...--.J II I I 

Circle which melals are 10 be analyzed:INVOICE INFORMATION 

P.O. # --,.,,-:-c:;:-;----;-...,.-,-~7 
Bill To: -'=-____~_ 

Tolal Melals: 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 Sa Sr TI Sn V Zn Hg 

*INDICATE STATE HYDROCARBON PROCEDURE: AK CA WI NORTHWEST OTHER: (CIRCLE ONE) 

TURNAROUND REQUIREMENTS I SPECIAL INSTRUCTIONS/COMMENTS: 

24hr. __4Bhr. 

Day 

Standard (10·15 days) 

Provide FAX Results 

Requested Report Date 

RECEIVED BY: RELINQUISHED BY: RECEIVED BY: 

Signature DatelTime Signature DatefTime Signature DatelTime 

Printed Name Firm Printed Name Firm Printed Name Firm 

RCOC #1 06/03 


