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RE: Lower Duwamish Waterway Seeps Project 
Project # 04-08-06-20 
 

November 12, 2004 
 

Susan McGroddy 
Windward Environmental  
200 West Mercer St., Suite 401  
Seattle, WA 98119 
Main Line: (206) 378-1364  
Fax: (206) 217-0089 
 
 
SUBJECT: Report for the Samples Collected from June 29 
to July 3, 2004. 
 
 
Dear Ms. McGroddy, 
 
Enclosed please find the revised results for trace metals and 
mercury in the water samples collected from June 29 to July 
3, 2004. The samples were received in good condition by 
Frontier Geosciences Inc. from July 29 to July 3, 2004.  
 
There were no significant analytical issues and any QC 
issues experienced are addressed within the following 
report. Please feel free to contact me if you have any 
questions regarding this report.  
      
Sincerely, 
 
Frank Colich 
 
Frank Colich 
Project Manager 
Frankc@Frontiergeosciences.com           
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Windward Environmental  

Report to Susan McGroddy 
  

RE: Lower Duwamish Waterway Seeps Project 
Project # 04-08-06-20 

 
November 12, 2004 

 
Frank Colich 

Frontier Geosciences Inc. 
414 Pontius Ave. N 
Seattle, WA  98109 

(206) 622-6960 
 

 
1. Scope of Work 
 
A total of forty samples were submitted for trace metals analysis and total 
mercury analysis from June 29 to July 3, 2004. The samples were analyzed using 
high-level QA/QC documentation.  
 
Please note that this is a revised report.  There are three revisions that were made 
to the report and are as follows: 
 
The sample LDW-SP-80-C-F was had an original nickel concentration reported as 
a non-detect at ND (< 0.07). The report has been changed to reflect nickel’s 
reporting limit of 0.04.  The new result is ND (0.04). 
 
The batch identifiers for Cr and Cd were reported as A3 on the matrix duplicate 
and matrix spike reports. The correct batch ID is A4 and this report has been 
changed to reflect that identifier. 
 
Samples results were reported as preparation blank corrected. The report has 
been changed to reflect all results without preparation blank correction. The ICP-
MS datasets have been relabeled with a suffix of –nPBW to reflect the correction. 
The CV-AFS and HG-HFS datasets have maintained their original labels. 
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2. Sample Receipt 
 
Due to the fact that Frontier is based within a few miles from the sampling site, 
the samples were hand delivered on the same day that sampling occurred. 
Samples typically arrived at Frontier between three to four o’clock PM. Upon 
arrival, samples were immediately received and sent to the lab for preservation 
and filtration where necessary.  
 
The samples were received and logged in according to FGS protocols on the day 
of receipt. Sample processing took place using ultra-clean sample handling 
techniques in clean areas known to be low in atmospheric mercury (and 
presumably other trace elements as well). Reagents, gases, and DI water are all 
reagent or ultra-pure grade, and were previously analyzed for trace metals to 
ensure very low blanks. Samples designated for dissolved analysis were filtered 
using a 0.45 um-disposable Nalgene filter unit. Immediately after the samples 
arrived at Frontier Geosciences, the samples were preserved to 1% (v/v) with 
HNO3.  This only occurred for the first sampling event. After the first event the 
trace metals bottles were sent to Windward with preservative in the bottles. 
When these bottles were received, the pH was check upon receipt to ensure 
proper preservation of the samples. All samples requiring trace metals analyses 
were oven-digested at 85°C overnight prior to analysis by inductively coupled 
plasma-mass spectroscopy (ICP-MS) according to EPA Method 200.8.  
 
Original samples for total mercury analysis were preserved and oxidized to 1% 
to 5% (v/v) with BrCl and digested overnight at room temperature prior to 
analysis by cold vapor atomic fluorescence spectroscopy (CVAFS) according to 
EPA Method 1631. Prior to preservation the samples were filtered using 1.0 um 
PES filter units that were specifically purchased for this project. 
 
The samples identified as LDW-SP-39-F and LDW-SP-39-C-U that were collected 
on July 1, 2004, were mistakenly delivered to ARI in Seattle. These samples were 
delivered to Frontier by ARI’s courier on July 2, 2004. Since the samples arrived 
to Frontier within 48 hours, all samples were received within holding times and 
no further action was required. 
 
3. ICP-MS Analyses 
 
Metals were determined using inductively coupled plasma – mass spectrometry 
(ICP-MS) with a Perkin-Elmer ELAN 6000. Prepared samples were introduced 
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into a radio frequency (RF) plasma where energy-transfer processes cause 
desolvation, atomization, and ionization.  The ions were extracted from the 
plasma through a differentially pumped vacuum interface and separated based 
on their mass-to-charge ratio (m/z) by a mass spectrometer.  A solid-state 
detector detects ions transmitted through the mass analyzer and the resulting 
current is processed by a data handling system. Daily analytical runs were begun 
with a 6-point standard curve, spanning the entire analytical range of interest, 
with additional continuing calibration verification (CCV) standards run every 10 
samples. The daily standard curves were calculated with the initial standards 
(calibration blank corrected) of the day, using linear regression, forced through 
zero (Access Database software).  All sample results are reported blank 
corrected.  The ICP-MS software performs most calculations for trace metals 
determination automatically, and outputs hardcopies with results in µg/L units 
uncorrected for the preparation blanks and instrument blanks. All samples were 
corrected for the instrument blanks but were not preparation blank corrected 
according to the following equation. 
 
C is the sample concentration calculated by ICP-MS software in µg/L units 
DF is the dilution factor of the sample 
IB is the mean concentration of the instrument blanks in µg/L units 
 

[Metal] (µg/L) = C – (DF * IB)  
 
To assist with identifying analytical batches, each ICP-MS dataset was given a 
specific label.  There were four ICP-MS analytical batches and are determined as 
follows: 
 
ICPMS1-040706-1-nPBW was analyzed on July 6, 2004 and is labeled as  
Batch ID of A1. 
ICPMS1-040713-1-nPBW was analyzed on July 13, 2004 and is labeled as  
Batch ID of A2. 
ICPMS3-040714-1A-nPBW was analyzed on July 14, 2004 and is labeled as  
Batch ID of A3. 
ICPMS3-040715-1-nPBW was analyzed on July 15, 2004 and is labeled as  
Batch ID of A4. 
 
 
4. Total Mercury Analysis 
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Samples were analyzed for total mercury in accordance with EPA Method 
1631E on March 24, 2004. Aliquots of the samples were weighed out in Teflon 
containers, NH2OH ⋅ HCl was added to destroy free halogens, and then each 
sample was poured into pre-purged bubblers. Then SnCl2 was added to reduce 

Hg (II) to Hgo, which was then purged onto gold traps as a preconcentration 
step. The Hgo contained on the gold traps was then analyzed by thermal 
desorption into a CVAFS, using the dual amalgamation technique. Peak areas 
were assessed by integrators. All samples were corrected for the instrument 
(bubbler) blanks, but the sample concentrations were not corrected for the 
preparation blanks. Net THg concentrations were calculated according to the 
following formula, where PA is the integrator peak area, b is the mean bubbler 
blank, V is the digest volume (in liters), FD is the dilution factor associated with 
preserving the samples, and S is the calibration curve slope in units/ng: 
 

[THg] (ng/L) = [(PA-b/S)/(V)] 
                        FD 

 
To assist with identifying analytical batches, each CV-AFS dataset was given a 
specific label.  There were four CV-AFS analytical batches and are determined as 
follows: 
 
THg11-040709-1 was analyzed on July 9, 2004 and is labeled as Batch ID B1. 
THg12-040709-1 was analyzed on July 9, 2004 and is labeled as Batch ID B2. 
Thg12-040714-1 was analyzed on July 14, 2004 and is labeled as Batch ID B3. 
 
 
5. Arsenic Analysis 
 
Aliquots of the digested samples were analyzed for arsenic content by hydride 
generation - atomic fluorescence spectroscopy (HG-AFS) according to SM3114-C.  
Samples were treated with potassium-iodide (KI) to reduce all inorganic arsenic 
in the sample to As(III). Reaction of the sample with sodium borohydride 
releases gaseous arsine hydrides that are carried by an argon stream into a 
hydrogen-fueled flame placed in the path of an atomic fluorescence detector.  
Blank samples were analyzed undiluted (1.43x) while most samples were 
analyzed at a 5x dilution.  Results were automatically downloaded to an MS 
Access database, where calculations and blank correction for the mean of the 
instrument blanks were performed.  All samples were corrected for the 
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instrument blanks but were not preparation blank corrected according to the 
following equation. 
 

Cs (ng/L) = [(PHs-Phib)/m*DFs]b 

 

Where: 
Cs = sample concentration 
PHs = peak height of the sample 
PHib = mean peak height of the instrument blanks (IBWs) 
m = slope of the calibration curve corrected for the IBWs 
DFs = dilution factor of the sample 

 
To assist with identifying analytical batches, each HV-AFS dataset was given a 
specific label.  There were four HV-AFS analytical batches and are determined as 
follows: 
 
AFS1-040721-1 was analyzed on July 21, 2004 and is labeled as Batch ID C1. 
AFS1-040720-1 was analyzed on July 20, 2004 and is labeled as Batch ID C2. 
 
6. Analytical Issues  
 
There were no significant analytical difficulties experienced during the analysis 
of these samples and all QC parameters were within established control limits 
with the following exceptions: 
 
As a measure of the accuracy of the methods used, certified reference materials 
(CRMs) were prepared and analyzed with each analytical batch according to the 
matrix. Since there is no CRM available for a seep samples, the CRM’s analyzed 
were NIST 1640 and NIST 1641d, which are river water matrices. The control 
limits for CRM recoveries are 75-125%. All CRM results are within the control 
limits.  
 
All calibration curves have correlation coefficients of at least 0.995, and all 
calibration check samples (ICVs and CCVs) were within the control limits of 75-
125% recovery, with the following exception.  The ICP-MS analysis for silver for 
batch A1 yielded low CCV recoveries, below the 75% limit.  Due to the low 
recoveries silver is not reported from this analytical run. All samples were re-
analyzed for silver and are reported from batch A2.   
 
As a measure of the accuracy of the methods used, and to check for matrix 
interference, matrix spikes were digested and analyzed.  All matrix spikes were 
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within the control limits of 75-125%, with the following exceptions. The matrix 
spike recoveries for Ni and Cu in batch A3 yielded recoveries that were below 
the established control limits. The samples were also analyzed at a 10X dilution.  
At that dilution there was no suppression of the spike recovery; therefore, all 
analytes reported from Batch ID A3 are reported from the 10X dilution. 
 
The matrix spikes for chromium and cadmium in batch A3 were mistakenly not 
spiked by the ICP-MS analyst.  These samples were immediately re-analyzed 
with the proper spiking solution added.  These samples are reported from batch 
ID A4.  
 
A reasonable measure of the precision of the analytical methods is to look at the 
RPD between matrix duplicates or matrix spike sample concentration and a 
matrix spike duplicate sample concentration. All RPD’s were less than the 
control limit of 25% with the following exceptions. The recovery for the matrix 
spike duplicate performed on the samples identified as LDW-SP-61 U for silver 
and LDW-SP-75-C U for cadmium exceeded the established control limit of 25% 
at 39.7% and 39.4%, respectively. Since both the native sample and its duplicate 
were 3 times higher than the reporting limit, variation is expected to increase, 
therefore, this is not considered significant.  Since all other forms of QC are in 
control for these batches, no further action was taken. 
 
It should be noted that one matrix duplicate RPD for Cr and Ni are reported as 
not calculated due to native or duplicate concentrations below the reporting 
limit. At such low concentrations variability is expected to increase; therefore, no 
corrective action was taken and Frontier maintains confidence in the results 
reported. 
 
There were a number of samples analyzed for chromium that yielded a dissolved 
concentration that was significantly higher than the total fraction. All samples 
were re-analyzed for confirmation purposes.  The re-analysis confirmed the 
fractionation discrepancy, therefore only the original analysis was reported.  
 
Please contact me with any questions or concerns regarding this report. 
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Trace Metals Results for Windward Environmental
LDW - Seep Sampling Project
Reported November 12, 2004
Frontier Geosciences Inc., 414 Pontius Ave. N, Seattle WA  98109

Sample Results

Analyte (µg/L) Batch ID LDW-SP-69-C-U LDW-SP-69-C-F LDW-SP-71-C-U LDW-SP-71-C-F

Date Collected 6/29/04 6/29/04 6/29/04 6/29/04

Cr A1 2.91 3.10 4.24 2.03

Ni A1 4.52 3.22 3.44 1.95

Cu A1 8.06 4.63 12.1 6.07

Zn A1 45.6 3.95 26.9 10.2

As C2 1.64 1.47 1.91 1.02

Ag A2 0.053 0.053 0.068 0.070

Cd A1 0.112 0.016 0.078 0.023

Pb A1 0.356 0.066 15.2 0.175

Hg (ng/L) B1 12.7 3.49 32.2 2.01

Analyte (µg/L) Batch ID LDW-SP-76-C-U LDW-SP-76-C-F LDW-SP-69-C-AB

Date Collected 6/29/04 6/29/04 6/29/04

Cr A1 5.67 7.04 -
Ni A1 3.79 2.37 -
Cu A1 50.9 3.28 -
Zn A1 309 138 -
As C2 287 253 -

Ag A2 0.077 0.012 -
Cd A1 0.204 0.091 -
Pb A1 56.4 3.00 -
Hg (ng/L) B1 61.6 15.3 ND (< 0.15)
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Trace Metals Results for Windward Environmental
LDW - Seep Sampling Project
Reported November 12, 2004
Frontier Geosciences Inc., 414 Pontius Ave. N, Seattle WA  98109

Sample Results

Analyte (µg/L) Batch ID LDW-SP-48-C-U LDW-SP-48-C-F LDW-SP-54-C-U LDW-SP-54-C-F

Date Collected 6/30/04 6/30/04 6/30/04 6/30/04

Cr A1 4.72 7.58 74.9 4.02

Ni A1 2.83 1.56 3.92 0.84

Cu A1 10.9 10.1 6.47 4.53

Zn A1 17.7 15.8 322 5.45

As C2 0.618 0.422 1.30 0.404

Ag A2 0.051 0.053 ND (< 0.015) ND (< 0.015)

Cd A1 0.138 0.101 0.710 0.012

Pb A1 1.11 0.154 296 0.703

Hg (ng/L) B1 1.09 1.32 582 13.2

Analyte (µg/L) Batch ID LDW-SP-82-C-U LDW-SP-82-C-F LDW-SP-82-FD-U LDW-SP-82-FD-F LDW-SP-82-C-AB

Date Collected 6/30/04 6/30/04 6/30/04 6/30/04 6/30/04

Cr A1 5.65 3.25 5.81 3.51 -
Ni A1 5.83 3.56 6.12 3.36 -
Cu A1 10.9 8.22 13.4 8.27 -
Zn A1 186 164 201 158 -
As C2 1.55 1.20 2.20 1.14 -

Ag A2 0.088 0.113 0.126 0.084 -
Cd A1 0.569 0.513 0.606 0.503 -
Pb A1 2.31 0.206 8.29 0.201 -
Hg (ng/L) B1 16.8 3.80 11.7 2.95 ND (<0.15)
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Trace Metals Results for Windward Environmental
LDW - Seep Sampling Project
Reported November 12, 2004
Frontier Geosciences Inc., 414 Pontius Ave. N, Seattle WA  98109

Revised on November 12, 2004

Sample Results

Analyte (µg/L) Batch ID LDW-SP-12-C-U LDW-SP-12-C-F LDW-SP-20-C-U LDW-SP-20-C-F

Date Collected 7/1/04 7/1/04 7/1/04 7/1/04

Cr A1 6.34 7.06 11.4 8.80

Ni A1 8.03 4.24 8.83 5.25

Cu A1 15.8 12.5 10.2 8.16

Zn A1 16.1 14.1 10.8 8.08

As C1 1.13 0.771 1.58 1.35

Ag A2 0.033 0.053 0.086 0.112

Cd A1 0.133 0.107 0.114 0.111

Pb A1 0.823 0.129 1.44 0.096

Hg (ng/L) B2 5.18 0.74 0.61 0.62

Analyte (µg/L) Batch ID LDW-SP-41-C-U LDW-SP-41-C-F LDW-SP-80-C-U LDW-SP-80-C-F

Date Collected 7/1/04 7/1/04 7/1/04 7/1/04

Cr A1 3.68 6.95 4.61 6.70
Ni A1 4.71 2.23 2.80 ND (< 0.04)

Cu A1 5.96 5.24 21.4 22.8

Zn A1 7.14 6.07 14.1 16.8

As C1 0.239 0.235 0.855 0.590

Ag A2 0.026 0.036 ND (< 0.015) ND (< 0.015)

Cd A1 0.158 0.133 0.037 0.011

Pb A1 0.080 0.036 0.277 0.078

Hg (ng/L) B2 1.12 0.62 6.46 8.69
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Trace Metals Results for Windward Environmental
LDW - Seep Sampling Project
Reported November 12, 2004
Frontier Geosciences Inc., 414 Pontius Ave. N, Seattle WA  98109

Sample Results

Analyte (µg/L) Batch ID LDW-SP-39-C-U LDW-SP-39-C-F LDW-SP-10-C-F

Date Collected 7/1/04 7/1/04 7/1/04

Cr A1 6.01 4.36 6.31

Ni A1 6.43 2.78 1.32

Cu A1 12.2 10.1 8.69

Zn A1 9.90 8.30 11.97

As C1 0.058 0.054 0.841

Ag A2 0.025 0.028 0.021

Cd A1 0.272 0.206 0.085

Pb A1 0.161 0.051 0.252

Hg (ng/L) B2 0.95 0.87 0.92

Analyte (µg/L) Batch ID LDW-SP-80-C-AB-U LDW-SP-20-C-AB-U

Date Collected 7/1/04 7/1/04

Cr - - -

Ni - - -

Cu - - -

Zn - - -

As - - -

Ag - - -

Cd - - -

Pb - - -

Hg (ng/L) B2 ND (<0.15) ND (<0.15)
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Trace Metals Results for Windward Environmental
LDW - Seep Sampling Project
Reported November 12, 2004
Frontier Geosciences Inc., 414 Pontius Ave. N, Seattle WA  98109

Sample Results

Analyte (µg/L) Batch ID LDW-SP-62-C-F LDW-SP-61-C-U LDW-SP-61-C-F

Date Collected 7/2/04 7/2/04 7/2/04

Cr A4 7.73 0.12 1.83

Ni A3 ND (< 0.04) ND (< 0.04) ND (< 0.04)

Cu A3 7.77 4.75 4.72

Zn A3 12.2 3.53 3.29

As C1 6.84 67.2 72.4

Ag A3 0.044 0.039 0.027

Cd A4 0.109 0.022 0.009

Pb A3 0.101 0.233 0.088

Hg (ng/L) B3 2.56 2.16 0.99

Analyte (µg/L) Batch ID LDW-SP-64-C-F LDW-SP-62-C-AB

Date Collected 7/2/04 7/2/04

Cr A4 1.51 -

Ni A3 ND (< 0.04) -

Cu A3 6.99 -

Zn A3 3.86 -

As C1 1.28 -

Ag A3 0.049 -

Cd A4 0.045 -

Pb A3 0.193 -

Hg (ng/L) B3 1.26 ND (<0.15)
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Trace Metals Results for Windward Environmental
LDW - Seep Sampling Project
Reported November 12, 2004
Frontier Geosciences Inc., 414 Pontius Ave. N, Seattle WA  98109

Sample Results

Analyte (µg/L) Batch ID LDW-SP-75-C-U LDW-SP-75-C-F LDW-SP-75-C-RB-U LDW-SP-75-C-RB-F

Date Collected 7/3/04 7/3/04 7/3/04 7/3/04

Cr A1 5.37 9.74 - -

Ni A1 3.31 1.42 - -

Cu A1 8.37 6.79 - -

Zn A1 8.39 5.35 - -

As C1 2.49 2.20 - -

Ag A2 0.074 0.081 - -

Cd A1 0.037 0.021 - -

Pb A1 0.666 0.056 - -

Hg (ng/L)  B2 1.71 0.77 0.20 ND (<0.15)

Analyte (µg/L) Batch ID LDW-SP-64-S-RB-U LDW-SP-64-C-RB-MP-U Funnel Blank Piezometer Blank

Date Collected 7/3/04 7/3/04 7/8/04 7/8/04

Cr A1 5.25 4.05 - -

Ni A1 0.17 0.18 - -

Cu A1 1.61 1.59 - -

Zn A1 0.98 0.75 - -

As C1 ND (< 0.050) ND (< 0.050) - -

Ag A2 ND (< 0.015) ND (< 0.015) - -

Cd A1 ND (< 0.008) ND (< 0.008) - -

Pb A1 0.087 0.091 - -

Hg (ng/L) B2/B1 ND (<0.15) 0.16 0.13 ND (<0.15)
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Trace Metals Results for Windward Environmental
LDW - Seep Sampling Project
Reported November 12, 2004

Frontier Geosciences Inc., 414 Pontius Ave. N, Seattle WA  98109

Revised on August 18, 2004

Quality Control Data - Duplicate Report

Analyte (µg/L) Batch ID Sample QC'd Rep. 1 Rep. 2 Mean RPD

Cr A1 LDW-SP-75-C U 5.37 5.38 5.37 0.0

A1 LDW-SP-48-C U 4.72 4.58 4.65 3.0

A4 LDW-SP-61-C-U  0.12 ND (< 0.07) N/C N/C

Ni A1 LDW-SP-75-C U 3.31 3.65 3.48 9.6

A1 LDW-SP-48-C U 2.83 3.63 3.23 24.8

A3 LDW-SP-61-C-U  ND (< 0.04) ND (< 0.04) N/C N/C

Cu A1 LDW-SP-75-C U 8.37 8.49 8.43 1.5

A1 LDW-SP-48-C U 10.95 11.28 11.1 2.9

A3 LDW-SP-61-C-U  4.75 4.80 4.77 1.1

Zn A1 LDW-SP-75-C U 8.39 8.32 8.35 0.8

A1 LDW-SP-48-C U 17.65 17.72 17.69 0.4

A3 LDW-SP-61-C-U  3.53 3.44 3.48 2.5

As C1 LDW-SP-41-C U 0.239 0.220 0.230 8.3

C2 LDW-SP-82-C U 1.545 1.360 1.453 12.8

Ag A2 LDW-SP-75-C U 0.074 0.062 0.068 17.2

A2 LDW-SP-48-C U 0.051 0.056 0.053 9.2

A3 LDW-SP-61-C-U  0.039 0.020 0.030 65.9*

Cd A1 LDW-SP-75-C U 0.037 0.025 0.031 39.9*

A1 LDW-SP-48-C U 0.138 0.116 0.127 17.8

A4 LDW-SP-61-C-U  0.020 0.021 0.021 6.1

Pb A1 LDW-SP-75-C U 0.666 0.633 0.650 5.1

A1 LDW-SP-48-C U 1.112 1.013 1.063 9.3

A3 LDW-SP-61-C-U  0.233 0.246 0.239 5.4

Hg (ng/L) B1 LDW-SP-69-C-U 12.72 12.70 12.7 0.2

B2 LDW-SP-39-C-U 0.95 0.92 0.93 3.6

B3 LDW-SP-61-C-U 2.16 2.15 2.15 0.7

N/C = Not calculated, please see case narrative.

*RPD is above established control limits. Please see case narrative.
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Quality Control Data - Matrix Spike / Matrix Spike Duplicate Report

Analyte (µg/L) Batch ID Sample QC'd Sample Mean Spike Level MS % Rec. MSD % Rec. RPD

Cr A1 LDW-SP-75-C U 5.37 200.0 192.8 93.7 191.3 93.0 0.7

A1 LDW-SP-48-C U 4.65 200.0 196.6 96.0 192.9 94.1 1.9

A4 LDW-SP-61-C-U  0.00 250.0 244.6 97.8 245.4 98.2 0.3

Ni A1 LDW-SP-75-C U 3.48 250.0 215.5 84.8 208.8 82.1 3.1

A1 LDW-SP-48-C U 3.23 250.0 228.1 89.9 223.5 88.1 2.0

A3 LDW-SP-61-C-U  0.00 312.5 309.8 99.1 315.6 101.0 1.9

Cu A1 LDW-SP-75-C U 8.43 250.0 238.1 91.9 237.8 91.7 0.1

A1 LDW-SP-48-C U 11.11 250.0 241.0 91.9 242.4 92.5 0.6

A3 LDW-SP-61-C-U  4.77 312.5 323.1 101.9 325.8 102.7 0.8

Zn A1 LDW-SP-75-C U 8.35 500.0 489.8 96.3 485.1 95.3 1.0

A1 LDW-SP-48-C U 17.69 500.0 488.2 94.1 487.7 94.0 0.1

A3 LDW-SP-61-C-U  3.48 625.0 613.5 97.6 623.5 99.2 1.6

* Recoveries are below established control limits.  Please see case narrative.
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Quality Control Data - Matrix Spike / Matrix Spike Duplicate Report

Analyte (µg/L) Batch ID Sample QC'd Sample Mean Spike Level MS % Rec. MSD % Rec. RPD

As C1 LDW-SP-41-C U 0.230 0.715 1.020 110.5 1.013 109.6 0.6

C2 LDW-SP-82-C U 1.453 2.500 4.044 103.6 3.861 96.3 4.6

Ag A2 LDW-SP-75-C U 0.068 40.00 36.60 91.3 38.17 95.3 4.2

A2 LDW-SP-48-C U 0.053 40.00 37.32 93.2 38.28 95.6 2.5

A3 LDW-SP-61-C-U  0.030 50.00 49.45 98.8 50.27 100.5 1.6

Cd A1 LDW-SP-75-C U 0.031 20.00 19.28 96.2 19.41 96.9 0.7

A1 LDW-SP-48-C U 0.127 20.00 19.50 96.9 19.01 94.4 2.6

A4 LDW-SP-61-C-U  2.500 2.08 82.40 3842.2 2.13 -17.7 189.9

Pb A1 LDW-SP-75-C U 0.650 50.00 51.86 102.4 51.43 101.6 0.8

A1 LDW-SP-48-C U 1.063 50.00 51.50 100.9 51.14 100.2 0.7

A3 LDW-SP-61-C-U  0.239 62.50 68.81 109.7 69.57 110.9 1.1

Hg (ng/L) B1 LDW-SP-69-C-U 12.71 40.40 51.18 95.2 50.70 94.0 1.0

B2 LDW-SP-39-C-U 5.18 20.20 24.32 94.8 24.04 93.4 1.1

B3 LDW-SP-61-C-U 2.15 8.08 9.96 96.7 10.20 99.6 2.3
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Quality Control Data - Certified Reference Material Report

Analyte (µg/L) Batch ID CRM Identity Cert. Value Obs. Value % Rec.
Cr A1 NIST 1640 38.6 35.2 91.1

A4 NIST 1640 38.6 39.2 101.6

Ni A1 NIST 1640 27.4 25.6 93.5
A3 NIST 1640 27.4 27.7 101.1

Cu A1 NIST 1640 85.2 83.9 98.4
A3 NIST 1640 85.2 91.1 106.9

Zn A1 NIST 1640 53.2 52.4 98.5
A3 NIST 1640 53.2 59.2 111.3

As C1 NIST 1640 26.67 25.56 95.8
C2 NIST 1640 26.67 28.77 107.9

Ag A2 NIST 1640 7.62 7.22 94.8
A3 NIST 1640 7.62 7.91 103.7

Cd A1 NIST 1640 22.79 22.51 98.8
A4 NIST 1640 22.79 24.37 106.9

Pb A1 NIST 1640 27.89 27.87 99.9
A3 NIST 1640 27.89 29.33 105.2

Hg (ng/L) B1 NIST 1641d 1601 1599 99.9
B2 NIST 1641d 1601 1587 99.2
B3 NIST 1641d 1601 1591 99.4

CRM Identity = Certified reference material identity
Cert. Value = Certified value
Obs. Value = Experimental result
% Rec. = Percent recovery
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Quality Control Data - Preparation Blank Report
Analyte (µg/L) Batch ID PBW1 PBW2 PBW3 PBW4 Mean Std Dev R.L
Cr A1 0.01 0.02 0.02 0.01 0.02 0.00 0.07

A4 -0.03 -0.04 -0.06 -0.09 -0.05 0.03 0.07

Ni A1 0.00 0.00 0.00 0.00 0.00 0.00 0.04
A3 0.00 0.00 0.00 0.00 0.00 0.00 0.04

Cu A1 0.00 0.00 0.00 0.00 0.00 0.00 0.04
A3 -0.01 0.00 -0.01 0.00 -0.01 0.00 0.04

Zn A1 0.05 0.00 0.01 -0.01 0.01 0.02 0.10
A3 0.00 0.00 0.02 0.00 0.00 0.01 0.10

As C1 -0.005 -0.013 0.003 -0.015 -0.008 0.008 0.050
C2 0.003 -0.004 -0.005 -0.003 -0.002 0.004 0.050

Ag A2 -0.001 -0.001 0.000 0.000 -0.001 0.000 0.015
A3 0.000 0.000 0.000 0.000 0.000 0.000 0.015

Cd A1 0.000 -0.001 0.000 -0.001 0.000 0.001 0.008
A4 -0.001 0.000 -0.001 0.000 -0.001 0.000 0.008

Pb A1 0.000 0.008 0.000 -0.001 0.002 0.005 0.015
A3 0.000 0.005 0.001 0.003 0.002 0.002 0.015

Hg (ng/L) B1 0.04 0.04 0.08 - 0.05 0.02 0.15
B2 0.08 0.05 0.04 - 0.06 0.02 0.15
B3 0.05 0.02 0.05 - 0.04 0.02 0.15

R.L = Reporting Limit
Std Dev = Standard deviation
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