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March 20, 2012 
File No. 04.0029307.00 

Ms. Amy Daigneault 
Pretreatment Coordinator 
Lowell Regional Wastewater Utility 
451 First St. Blvd. (Rte 110) 
Lowell, Massachusetts O 1850 

Re: 	 Supplemental Monthly Self-Monitoring Report 
February 20 12 
Merrimack Station 
Public Service of New Hampshire 
Bow, New Hampshire 

Dear Ms. Daigneault: 

On behalf of Public Service of New Hampshire (PSNH), GZA GeoEnvironmcntal, Inc. 
(GZA) is pleased to submit a supplement to the Self-Monitoring Report previously 
submitted for the period February 1, 2012 through February 29, 2012. The attached 
Table I summarizes the data contained in the attached Analytical Data Report from the 
Stream B sample collected on February 15, 2012. The results indicate that pollutant 
concentrations were within the Local Sewer Discharge Limits. 

ANALYTICAL DISCUSSION 

Flue Gas Desulfurization (FGD) wastewater requires specialized analytical techniques to 
overcome matrix interference for certain analysis of trace metals. To assist you in 
evaluating this issue further, we offer an excerpt below from the United States 
Environmental Protection Agency (EPA) web site and a link to their draft Standard 
Operating Procedure (SOP) for trace metals analysis of FGD wastewater that contains 
further guidance. 

LABORATORY ANALYSIS OF FGD WASTEWATER 

Wastewater from FGD systems can contain constituents known to cause matrix 
interferences. EPA has observed that, during inductively coupled plasma - mass 
spectrometry (ICP-MS) analysis of FGD wastewater, certain elements commonly present 
in the wastewater may cause polyatomic interferences that bias the detection and/o r 
quantization of certain elements of interest. These potential interferences may become 
significant when measuring trace elements at concentrations m the low 
parts-per-billion range. 

Copyright© 2012 GZA GeoEnvironmental, Inc. 
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As part of a recent sampling effort for the steam electric power generating effluent 
guidelines rulcmaking, EPA developed an SOP that was used in conjunction with 
EPA Method 200.8 to conduct ICP-MS analyses of FGD wastewater. The SOP describes 
critical technical and quality assurance procedures that were implemented to mitigate 
anticipated interferences and generate reliable data for FGD wastewater. EPA 
regulations at 40 CFR 136.6 already allow the analytical community flexibility to modify 
approved methods to lower the costs of measurements, overcome matrix interferences, or 
otherwise improve the analysis. The draft SOP developed for FGD wastewater takes a 
proactive approach toward looking for and taking steps to mitigate matrix interferences, 
including using specialized interference check solutions (i.e., a synthetic FGD wastewater 
matrix). EPA·s draft SOP is being made available to laboratories contemplating ICP-MS 
analysis of FGD wastewater, either for adoption as currently written or lo serve as a 
framework for developing their own laboratory-specific SOPs. For further information 
please see the following: 

• 	 Draft SOP: Inductively Coupled Plasma/Mass Spectrometry for Trace 
Element Analysis in Flue Gas Desulfurization Wastewaters (30 pp, 174K), 
http://water.epa.govhcitech/wastetech/guide/uploadlsteam_drafi_sop.pd.f; 
EPA May 2011. 

Considering that specialized analytical techniques are necessary to overcome matrix 
interference for certain analysis of trace metals in FGD wastewater, we recommend any 
analysis on FGD wastewater be conducted in accordance with the EPA draft SOP for 
trace metals analysis of FGD wastewater. 

Should you have any questions concerning this report, please do not hesitate to contact 
me at (603) 232-8744. 

Very truly yours, 

GZA GEOENVIRONMENTAL, INC. 

rJ4>.otJa. ~ 

Ronald A. Breton, P.E. Michael P. North, P.E. 
Principal Consultant/Reviewer 
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TAHLE I 

SUMMARY OF STIU:AM IJ CONCENTRATIONS 


(;OMf'AREI) TO LOWELL SEWl•:R l)ISCIIAR(:I•'. I .IMITS 

Pt1hlk Scrvke of New H;m1pshirc 


Merrimad Slation 


How, New lt:unpshirc 


PARAMETER 
1.0WELL SEWER 

DISCHARGE 
I.IMl'l'S (m,:/1.) 

STKEAM II 
KESULTS (m,VI.J 

2115/2012 

EA lffronllcr 

Aluminum 24.6') 3.'>20 

Arsenic 0.5.% 0.()1')4 

Ca<lmium 0.056 0 .(!0252 
Chromium (T) 8.108 0.02X2 

Cl.nncr 3. 124 (),()(;(,') 

Lca<l 0.857 0.00621 

Mcrcurv 0.004 ().()()()()458 

Nickel 1.541 0. 165 
ioH 5-9.5 6.5 
Silver IJ.053 < 0.lKJI()() 

Zim: 4.959 0.(~)25 

~'ffl2'9J(IO«),tOOJ91Mf'l()l,Wor\'M,MPl.t\'C/l."°ORf.J'OKn"'ODl'l,TA\ GZA GcoEnvironmental, Inc. 04Jl0l'9l07.00llf.SUI.TSOl171l.&iw..t1wcll H 
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ANALYTICAL DATA REPORT 




--~....____________e_a_s_te_rn_a_n_a_ly_t_i_c_a_l_ 


Paul Pepler 

GZA GeoEnvironmental, Inc. (NH) 

380 Harvey Road 

Manchester , NH 03103 

Subject Laboratory Report 

Eastern Analytical, Inc. 10: 1077928 

Client Identification: Stream B 

Date Received: 2/16/2012 

Dear Mr. Pepler : 

Enclosed please find the laboratory report for the above identified project. All analyses were performed in 
accordance with our QA/QC Program. Unless otherwise stated, holding times, preservation techniques, 
container types, and sample conditions adhered to EPA Protocol. Samples which were collected by Eastern 
Analytical, Inc. (EAi) were collected in accordance with approved EPA procedures. Eastern Analytical, Inc. 
certifies that the enclosed test results meet all requirements of NELAP and other applicable state 
certifications. Please refer to our website at www.eailabs.com for a copy of our NELAP certificate and 
accredited parameters. 

The following standard abbreviations and conventions apply to all EAi reports: 
Solid samples are reported on a dry weight basis, unless otherwise noted 
< : "less than" followed by the reporting limit 
> : "greater than" followed by the reporting limit 
%R : % Recovery 

Eastern Analytical Inc. maintains certification in the following states: Connecticut (PH-0492), Maine (NH005). 
Massachusetts (M-NH005), New Hampshire/NELAP (1012), Rhode Island (269) and Vermont (VT1012). 

The following information is contained within this report: Sample Conditions summary, Analytical 
Results/Data, Quality Control data (if requested) and copies of the Chain of Custody. This report may not be 
reproduced except in full. without the the written approval of the laboratory. 

If you have any questions regarding the results contained within, please feel free to directly contact me or the 
chemist(s) who performed the testing in question. Unless otherwise requested, we will dispose of the 
sample(s) 30 days from the sample receipt date. 

We appreciate this opportunity to be of service and look forward to your continued patronage. 

Sincerely, 

~~ Q .q ./2,. 
Date Lorraine Olashaw, Lab Director # of pages ( excluding cover letter) 

http:www.eailabs.com


SAMPLE CONDITIONS PAGE EAi ID#: 107792 

Client: GZA GeoEnvironmental, Inc. (NH) 


Client Designation: Stream B (Report B) 


Temperature upon receipt (0 C): 7 Received on ice or cold packs (Yes/No): y 
Acceptable temperature rango ("C): 0-6 

Date Date Sample % Dry 

Lab ID Sample ID Received Sampled Matrix Weight Exceptions/Comments (other than thermal preservation} 

107792.01 Concentrated Wastewater 2/16/12 2/15/ 12 aqueous Adheres to Sample Acceptance Policy 

Samples were properly preseNed and the pH measured when applicable unless otherwise noted. Analysis of solids for pH, Flashpoint, 
lgnitibility, Paint Filter, Corrosivity, Conductivity and Specific Gravity are reported on an ·as received" basis. 
All results contained in this report relate only to the above listed samples. 

References include: 
1) EPA 60014-79~020, 1983 
2) Standard Methods for Examination of Water and Wastewater: lnorganics, 19th Edition, 1995; Microbiology, 20th Edition, 1998 
3) Test Methods for Evaluating Solid Waste SW848 3rd Edition including updates /VA and /VB 
4) Hach Water Analysis Handbook, 2nd edition, 1992 

eastern analytical, inc. www.eailabs.com Phone: (603) 228-0525 
1 
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LABORATORY REPORT EAi ID#: 107792B 

Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Stream B 

Sample ID: Concentrated Waslewater 

Lab Sample ID: 107792.03 

Matrix: aqueous 

Date Sampled: 2/15/12 Analysis
Analytical 

Date Received: 2/16/12 Matrix Units Date Method Analyst 

Solids Suspended 33000 AqTot mg/L 2/22/12 25400 DLS 
Solids Dissolved 180000 AqTot mg/L 2/22/12 2540C DLS 
Fluoride 20 AqTot mg/L 2/24/12 300.0 KL 
Sulfate 17000 AqTot mg/L 2/24/12 300.0 KL 
Nitrate/Nitrite-N 5.7 AqTot mg/L 2/17/12 353.2 DLS 
TKN 30 AqTot mg/l 2/24/12 4500NorgC SEL 
Total Nitrogen 35.7 AqTot mg/L 2124112 45ooNoi9c SEL 
BOO 67 AqTot mg/L 2/17/12 52108 SKC 
COD 1300 AqTot mg/L 2/24/12 H8000 KJR 
pH 6.5 AqTot SU 2/17/12 4500H+B JG 
Specific Gravity @ 60F 1.252 AqTot None 2/27/12 D14290 KL 
Chloride 110000 AqTot mg/L 2/29/12 4500CIE DLS 
Chloride 93000 AqDis mg/L 2/29/12 4500CIE DLS 

Total Nitrogen is determined by a calculation derived from method EPA 353.2, and Standard Methods 4500orgC/NH30. 

eastern analytical, inc. www.eailabs.com Phone: (603) 228-0525 2 
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QC REPORT EAi 10#: 1077928l!uul 
Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Stream B 

Date of 

Parameter Name Blank LCS LCSO Units Analysis Limits RPO Method 

Solids Suspended <5 100 (104 %R) 110 (110 %R) (6 RPO) rng/L 2/22/12 90 • 110 20 25400 


Solids Dissolved <5 970 (97 %R) NA mg/L 2/22/12 85 - 115 20 2540C 


Fluoride < 0.1 2.1 (104 %R) 2.1 (105%R) (1 RPO} rng/L 2/24/12 90 - 110 20 300.0 


Sulfate < 1 21 (106 %R) 21 (106 %R) (0 RPO) mg/L 2/24/12 90 - 110 20 300.0 


Chloride < 1 26 (102 %R) 26 (103 %R) (1 RPO) rng/L 2/21/12 90 - 110 20 4500CIE 


Nitrate/Nitrite-N < 0.5 5.4 (108 %R) 5.4 (108 %R) (0 RPO) rng/L 2/17/12 90 - 110 20 353.2 


TKN < 0.5 5.0 (99 %R) 4.8 {96 %R) (3 RPO) mg/L 2/24/12 90 - 110 20 4~00_N~rp 

BOD <6 380 (94 %R) NA mg/L 2/17/12 84 • 115 20 52108 


COD < 10 95 (95 %R) NA mg/L 2/24/12 85 · 115 20 H8000 


pH 6.0 {100 %R) NA SU 2/17/12 5.95- 6.07 20 4500H+B 


Duplicate Duplicate Date of 


Parameter Name Parent ID Parent Duplicate Units Analysis RPO Method 

---------- -·-·-- · ·-- --.. - ·· ­

Solids Suspended 107848.01 400 350 (12 RPO) mg/L 2/22/12 20 25400 
Solids Dissolved 107792.03 180000 160000 (10 RPO) mg/L 2/22/12 20 2540C 

Fluoride NA NA mg/L 2/24/12 20 300.0 
Sulfate NA NA mg/L 2/24/12 20 300.0 

Chloride NA NA mg/L 2/21/12 20 4500CIE 

Nilrate/Nitrite-N NA NA mg/L 2/17/12 20 353.2 
TKN NA NA mg/L 2/24/12 20 4500NorgC 

BOD 107749.01 89 85 (4 RPO) mg/L 2/17/12 20 52108 

COD NA NA mg/L 2/24/12 20 H8000 
pH 107792.03 6.5 6.5 (0 RPD) SU 2/17/12 20 4500H+B 

Samples were analyzed within holding times unless noted on the sample results page. 

Instrumentation was calibrated in a9cordance with the method requirements. 

The method blanks were free of contamination at the reporting limits. 

The associated matrix spikes and/or Laboratory Control Samples met the above stated criteria. 

Exceptions to the above statements are flagged or noted above or on the QC Narrative page. 

*/! Flagged analyte recoveries deviated from the QNQC limits. 


eastern analytical, inc. www.eailabs.com Phone: (603) 228-0525 3 
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08 March 20 I 2 

JeffC,agne 

Eastern Analytical, Inc 

25 Chcncll Drive 

Concord, NH 03301 

RE: Merrimack Station 200.8 

Enclosed arc the analytical results for samples received by Frontier Global Sciences. All quality control 

mt!asurt!ments arc within established control limits and there were no ana lytical difficulties encountered 

with the exception of those listed in the case narrative section of this report. 

If you have any questions concerning this report, please feel free to contact me. 

Sincerely, 

Liz Siska 

Project Manager 

4 
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. FRONTIER Fx: 206-<>12 6870 
Cl 08Al SCIENCES 

ANALYTICAL l{EPORT FOR SAMPLES 

1.ahoralory: l 111nticr <1\ohal S(:ic11c£_\,..l!.!L SDG: 


Client: Eastern Analvtica!,J!.1..£ Project: Mcrrimac_k Station 20Q.li 


S:tmJllc ID Lab JI) Malrix Date Sampled Date Received 

Concentrated Waste Water 1202262-0 I Water IS-Fch-1 2 00:00 20-Fcb- l 2 09:38 

Frontier Global Sciences, Inc. "/7,e results in thzs report only apply to the samples analyzed in accordance 1¥ith the 
chain ofcustody document. This analy11cal report must be reprodu~din its en//rery. 

Page I o/23 
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41 -1 l'omius /\vc North 
Scall ll·. W /\ ')XI 09....---·-~ ./ ' , l'h: 206- b'.22-<,l)(,() 

FRONTIER Fx : 206-622-(,lDO 
GL08Al SCIENCES 

CASI~ NARRATIVE 

Hcvisl·d Rcport- S;1111pli.: dati.: wrrci.:ll'd ,md updated Case Narrative 3/X/ 12 

SAMPLE RECEIPT 

Samples wi=rc reccivt:d at Frontier ( ilohal Scierices ( H iS) on February 20th. 2012. The samples were receiwd inta1:t. on-1n: with 
lcmpcraturcs measured at 2.2 degrees Cels ius. 

SAMPLE PREPARATION AND ANALYSIS 

Samples were prepared and analyzed for total metals in accordance with EPA Method 200.8 (modified). 

Samples wi:re prepared and analyzed for total mercury in accordance with EPA Method 163 1 E. 

ANALYTICAL ISSUES 

The requested MS/MSI> was not run for Zn due lo limited sample volume::. 

I.i4uid spikes were prepared for every preparation as a measure of accun1cy. All liquid spikes and cenitied reference material wcr..: within thc 

contro l limits. 


As an additional measure of the accuracy of the rm:lhocls utili,,cd fur analysis and to chcck for matrix inlcrli::rcnce::, matrix spikes (MS) and 

matrix spike duplicates (MSD) were digested and analyzed. All of the matrix spike recoveries were within the control limits with the 

exception o f any QC flagged and described in the notes and definitions sect ion of the following report. 


A reasonable measure of the precision of the analytical methods utilized for analysis is the relative perccnt difference (RPD) hetwccn matrix 

spike and matrix spike duplicate recoveries and between laboratory contro l sample and laboratory control sample duplicate recoveries. All of 

the relative percent differences were within the conlrol limits wtth the exception of any QC flagged and described in the notes and definitions 

se::ction of the following report. 


Frontier Global Sciences, Inc. The results In this report nnly apply to the samples ana/y:ed In accordance with the 
chain ofcustody document. This analytical report must be reproduced In its entirety. 
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The results m 1hLr report onlyapply 10 the samples anolyud in occordana with the 
chain ofcustody documenl. This analytical repor/ must be reproduced in its entirety. 
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~'<t .. '~ 14 Pontius ;\v1: North
tj}) Sc:sult:. W /\ ()8 109.r,#~~~

'c}. / ',.- ·~ Ph: 206-622-1/>C>O 
.~ FRONTIER. Fx: 206-Ci L-!-C>X700~".K G l O B A L S C I ( N C E S 

ANALYTICAL RESULTS 


Concentrated Waste Water 


Matrix: Water Laboratory 10: !7.022<?2:l!J 

Analyte Result MOL MRL Units Dilution Batch Sequence /\naly:r.cd Method Noh:s 

Aluminum 3920 8!>.0 800 ftg!L 200 F202240 2B27019 02/24/12 EPA 200.8 Mod 

/\nlimony 13.6 0.230 1.00 pg/I. 50 f 202240 21327019 02/24/12 EP/\ 200.8 Mod 

Arsenic 49.4 2.55 7.50 11g/l. 50 F202240 21327019 02/24/12 EPA 200.8 Mod 

Barium 2470 1.35 10.0 µg/L 50 F202240 21327019 02/24/12 EPA 200.8 Mod 

lkrylliurn ND I. 1,1 :u)() pg/I . 50 F202240 21327019 02/24/12 EPA 200.R Mod u 
Boron 2980.00Q 1030 15000 µg/L 5000 F202240 2827019 02/24/12 EPA 200.8 Mod 

Cadmium 2.52 0.208 1.00 µg/1. 50 F202240 2827019 02/24/12 EPA 200.8 Mod 

Chromium 28.2 1.80 20.0 µg/L 200 r-2022'10 2B27019 02/24/12 EPA 200.8 Mod 

Copper 66.9 0.50 5.00 µg/L 50 F202240 21327019 02/24/12 EPA 200.8 Mod 

Le.id 6.21 0.195 2.00 ~1g/L 50 F202240 2827019 02/24/12 EPA 200.8 Mod 

Magnesium 5450000 871 12500 11u/l,r, 5000 F202240 2B27019 02/24/12 EPA 200.8 Mod 

Mercury 45.8 1.68 10.1 ng/L 20 F202351 2829014 02/29/12 EPA 1631E FB- 1631 

Molybdenum 848 1.20 12.0 µg/L 200 F202240 21327019 02/24/12 EPA 200.8 Mod 

Nickel 165 0.40 5.00 µg/L 50 F202240 2827019 02/24/12 EPA 200.8 Mod 

l'olassium 270000 200 2000 µg/L 50 F202240 2B27019 02/24/12 EPA 200.8 Mod 

Selenium 498 9.69 30.0 µg/L 50 F202240 2827019 02/24/12 EPA 200.8 Mod 

Silver ND 0.300 1.00 µg/L 50 F202240 2B27019 02/24/12 EPA 200.8 Mod QM-12, U 

Sodium 4300000 5750 100000 µg/L 5000 f-202240 2B27019 02/24/12 EPA 200.8 Mod 

Thallium 29.9 0.125 0.500 ~1g/L so F202240 2B27019 02/24/12 EPA 200.8 Mod QB-01 

Zinc 92.S 0.82 10.0 µg/L 50 f203070 2C06014 03/06/12 EPA 200.8 Mod 

Frontier Global Sciences, Inc. the resulis in thi~· report only apply to the samples analyzed in accordance with the 
chain ofcustody document. This analytical report must be reproduced in its entirety. 
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Frontier Global Sciences, Inc. 	 The results in this report 011/y apply to the samples analyzed in accordance with the 

chain ofcustody document. This analytical report must be reproduced in its enltrtty. 


Liz Siska, Project Manager 

-11 -l Po111 i11s 1\\c N 1ir1h ..\L '--·-~~ Scalllc. Wt\ 1!8 10') 
Ph : :rni,.c,~2-(,%0 

-~;ONTIE~", Fx. 20o-6J2-6870 
GLOBA L SCIENCES 

MATRIX OUPLICATES/Tl{IPLICATES 

SOlJRCE: 1202337-01 

Sequence: :!rr:>9014 

Lab Number: f20.n5 1-l~U~l 

Sample Duplicate 
Con,·entration Concentration o;., RPI) 

Analytc ng/L ng/L 

25.95 

MIU. 

I 0.0 

RPO 

2.69 

Limit 

24 
Method 

l~PA 16311-: 

Noles 

Mercury 	 2 5.26 

Page5of23 
1202262 Final Report-Re~ised 

03/0812012 

9 



------~~\Jk~ ,11·1 l'n11t iu~ Avi; Norlh 

Seattle. W/\ 98 10l)/~ ~ l'h : 206-622-6960 
FRONT( ER h : 206-<>?2-6X70 
GI.OB AL SCIENCES 

MATRIX SPIKE/ MATRIX SPIK F. DlJPLICATI~ RJ~COVERY AND RPD 

SOURCE: 1202262-01 

Batch: F202240 Sc<111encc: 21327019 

Prcp;i ration: Closed.Vessel Nitric Oven Digestion Lab Number: F202240-MS/MSD I 

An:1lylc 

Sample 
Concentration 

(pg/L) 

Spike 
Added 
(1tg/L) 

MS 
Concentratio n 

C,1g/L) 

MS 
'Yo 

Recovery 
Rccover·y

Limits Method Notes

Beryllium 2.385 2.0200 3.954 77.7 70 · 130 EP/\ 200.8 Mod 
Potassiu111 269500 303 .00 274800 1750 70 - 130 EPA 200.8 Mod Q M-02 
Nickel 164.9 4.0400 172.2 180 70 • 130 EP/\ 200.8 Mod Q M-02 
Copper 66.90 4.0400 70.34 R5.7. 70 - 130 EPA 200.8 Mod 
Arsenic 49.43 15. 150 68.03 123 70 - 130 EPA 200.8 Mod 
Selenium 497.6 30.300 555.9 193 70 - 130 EPA 200.8 Mod QM-02 
Silver ND 1.5150 1.939 128 70 · 130 EPA 200.8 Mod 
Cadmium 2.524 0.80800 3.323 91\.9 70 - 130 EP/\ 200.8 Mod 
Antimony 13.59 0.80800 14.62 128 70 · 130 EPA 200.8 Mod 
Barium 2475 10. 100 2548 730 70 · 130 EPA 200.8 Mod QM-02 
Thallium 29.95 0.40400 30.79 209 70 · 130 EPA 200.8 Mod Q M-02 
Lead 6.212 1.5150 7.940 I !11 70 - I30 EPA 200.8 Mod 

An:ilytc 

Spike 
Added 
(~1g/L) 

MSD 
Concentralion 

(/Jg/L) 

MSD 
o;<> 

Rcco,•ery 

o;.,

RPO 
Recovery 

Limits 
RPO 
Limit 

20 

Method Notes 

EPA 200.8 Mod Beryllium 2.0200 4.033 8 1.6 2.00 70 - 130 
Potassium 303.00 271400 618 1.26 70 - 130 20 EPA 200.8 Mod QM-02 
Nickel 4.0400 169.6 118 1.48 70 · 130 20 EPA 200.8 Mod 
Copper 4.0400 69.0 1 52.3 1.91 70 - 130 20 EPA 200.8 Mod QM-02 
Arsenic 15.150 67.71 121 0.467 70 - 130 20 EPA 200.8 Mod 
Selenium 30.300 586.2 293 5.3 1 70 · 130 20 EPA 200.8 Mod QM-02 
Silver 1.5150 1.944 128 0.286 70 130 20 EPA 200.8 Mod 
Cadmium 0.80800 3.527 124 5.94 70 130 20 EPA 200.8 Mod 
Antimony 0.80800 14.64 130 0.128 70 · 130 20 EPA 200.8 Mod 
Barium 10.100 2533 579 0.601 70 - 130 20 EPA 200.8 Mod QM-02 
Thallium 0.40400 29.17 -193 5.41 70 - 130 20 EPA 200.8 Mod QM-02 
Lead 1.5150 7.623 93.2 4.07 70 - 130 20 EPA 200.8 Mod 

­

­

Frontier Global Sciences, Inc. 	 T7re results in 1his report only apply to the samples analyzed in accordance with 1/ie 
cham ofcusrody document. This analytical report must be reproduced in ils emirety. 
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·11-1 Pont iu~ 1\v..: North 
..-x:r.- ,\lh: ,,,_.-. -~,- S..:attk. WA 981 09 

Ph: 206-6:>.1 61160/ ' " . fRONT[ E R Fx: 206-(,22-h870 
GLOBAL S CI ENCES 

MATRIX SPIKE/ MA'l'RIX SPIKE DUPLICATE RECOVERY AND RPO 


SOURCE: 1202262-01RE I 


Bah:h: F2022·1Q Sc(1ucncc: 1 11270 19 

Prcparalion: Closed Vessel Nitric Oven Digc~t(on Lab Number: F202240-M~MSD2 

/\nalytc 

Sample 
Conccntralion 

(µg/L) 

Spike 
Added 
(µg/L) 

MS 
Conccntralion 

(µg/L) 

MS 
% 

Recovery 
Rccov,:ry 

Limits Method Notes 

Aluminum 3924 15 1.50 4258 220 70 130 El'A 200.8 Mod QM-02 
C hromium 28.16 7 0700 38.35 144 70 I 30 EPA 200.8 Mod QM-02 
Molybdenum 847.8 2.0200 890.0 2090 70 130 EPA 200.8 Mod QM-02 

Spike MSD MSO 
Added Concentration O/o o;,, Recovery RPD 

Analyte (1lg/L) (µg/L) Recovery RPI> Umil~ Limit Method Notes 

Aluminum IS I.SO 3993 45.9 6.41 70 - 130 20 EPA 200.8 Mod QM-02 
Chromium 7.0700 33.98 82.3 12.1 70 - 130 20 EPA 200.8 Mod 
Molybdenum 2.0200 850.9 151 4.50 70 - 130 20 EPA 200.8 Mod QM-02 

­
­

­

Frontier Global Sciences, Inc. The results in this report onlyapply to the samples analyzed in accordance wi1h the 
chailt ofcustody documenJ. This analytical report must be reproduced in its entirety. 
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4 1-1 	Pontius A vc North 
Scatt le, WA 'J8 Ior>...----=<--~ l'h. ·_)()/). ():_>'.) . ()<)(10 ~ 	 ' , 

. FRONTIER 	 Fx : 206-622-<,870 
GLOBAL S C I E NC ES 

MATRIX SPlKE / MATRIX SPIKE DUPLICATE RECOVERY AND RPO 

SOURCE: 1202262-01 RE2 

R:1tch: 1:20224\! Scc1ucnrc: 7.H27Jl.!2 

Prcp:tr:1tion: Closed Vessel Nitric Ovc11 Digestion Lah Number: f202240-MS/MSD3 

Analytc 

Sample 
Conccntralion 

(µg/L) 

Spike 
Added 
(µg/L) 

MS 
Concentralion 

btg/L) 

MS 
"'lo 

Rcc<wery 
Recovery

Mcchod Limits Noles 

Ooron 
Sodium 

Magnesium 

2975000 

4297000 

5449000 

75.750 

505 .00 

252.50 

3015000 

4350000 

5555000 

52200 

I 0600 

42000 

70 - 130 EPA 200.8 Mod 

70 - no El'/\ 200.8 Mod 

70 130 l:P/\ 200.8 Mod 

QM-02 
()M-02 

(JM-02 

Analytc 

Spike 
Added 
(~lg/L) 

MSt> 
Conccn1ration 

(µg/L) 

MSI> 
'Yo 

Recovery

0lo 
KPJ> 

Recovery 
Limit-. 

RPO
Limit Mc1bod Notes

Ooron 
Sodium 
Magnesium 

75.750 
505.00 
252.50 

3071000 
4416000 
557 1000 

127000 
23600 
48300 

1.86 
1.5 1 

0.284 

70 - 130 
70 - 130 
70 130 

20 
20 
20 

EPA 200.8 Mod 
EPA 200.8 Mod 
EPA 200.8 Mod 

QM-02 
QM-02 
<) M-02 

­

­

Frontier Global Sciences, Inc. The results in this report onlyapply to the samples onoly-.ed in occordunce with the 
chau, ofcustody document. This onolyricol report musr be reproduced in its enti~ety. 
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•l 1,1 J>u11ti11, /\ vc North 
Sl·;1ttk, WA ')8109 
l'h : .~0<,-<,2.1 (1%0 

Fx : 206-622-6870 

MATRIX SPIKE/ MATRIX SPIKE l>UPLICAT..: RECOVERY ANO RPI) 

SOURCE: 1202262-01 

Batch: F~n.io Sl'lflll'nfc: ?.H270J C) 

l'rcp.iralion: ~·1.c1~.t1LYcs~cJ. ~ .itric- Oven Dil'cst io11 Lah Numhcr: F20:!240 M.YM!i!?4 

Analytc 

Sample 
Concentration 

(fig/L) 

S1,ikc 
Added 
(µg/L) 

MS 
Concentration 

(µg/L) 

MS 
% 

Recovery 
Recovery

Method Limits Notes 

Bcrylliu1n 

Potassium 

Nicke l 

Copper 

/\r$cnic 

Selenium 

Silver 

Cadmium 

Antimony 

Barium 

Thallium 

Lead 

2.385 

269500 

1611.9 

66.90 

49.43 

497.6 

ND 
2.524 

1).59 

2475 

29.95 

6.212 

'i0.500 

101000 

1262.5 

1262.5 

IO I 0.0 

1010.0 

50.500 

IO 1.00 

50.500 

2020.0 

50.500 

252.50 

40 13 

359400 

13 18 

111 3 

1090 

14% 

38.25 

85.71 

61.29 

4750 

RH,5 

252.2 

74.7 

89.1 

91.3 

82.9 

103 

98.8 

75.7 

82.4 

94 5 

113 

106 

97.4 

70 • 130 EPA 200.8 Mo<l 

70 ­ IJO EPA 200.8 Mod 

70 • I JO 1:P/\ 200.8 Mnd 
70 ­ 130 EPA200.8Mod 

70 ­ 130 EPA 200.8 Mod 

70 - 130 EPA 200.8 Mod 

70 - 130 EPA200.8Mod 

70 • 130 EPA 200.8 Mod 

70 ­ 130 EPA 200.8 Mod 

70 ­ 130 EPA 200.8 Mod 

70 ­ 130 EP/\ 200.8 Mod 

70 • 130 EPA 200.8 Mod 

/\S 

/\S 

/\S 

/\S 

AS 
AS 

AS 

AS 
AS 
AS 
AS 

AS 

Analylc 

Spike 
Added 
(µg/L) 

MSD 
Concentration 

(µg/L) 

MSD 
o;., 

Recovery

"lo 
RPI> 

Rcco,1c ry 
Limits 

RPD
Limit Method Notes

Beryllium 50.500 41.06 76.6 2.30 70 - 130 20 EPA 200.R Mod AS 
Potassium 101000 359400 89.0 0.0202 70 - 130 20 EPA 200.8 Mod AS 
Nickel 1262.5 1319 91.4 0.0742 70 ­ 130 20 EPA 200.8 Mod AS 
Copper 1262.5 1108 82.4 0.501 70 - 130 20 EPA 200.8 Mod AS 
Arsenic 1010.0 1081 102 0.796 70 ­ 130 20 EPA 200.8 Mod AS 
Selenium 1010.0 1552 104 3.71 70 - 130 20 EPA 200.8 Mod AS 
Silver 50.500 37.71 74.7 1.41 70 - 130 20 EPA 200.8 Mod AS 
Cadmiwn 101.00 84.00 80.7 2.01 70 • 130 20 EPA 200.8 Mod AS 
Antimony 50.500 61.88 95.6 0.963 70 - 130 20 EPA 200.8 Mod AS 
Bariwn 2020.0 4853 118 2.15 70 - 130 20 EPA 200.8 Mod AS 
Thallium 50.500 82.09 103 1.88 70 - 130 20 EPA 200.8 Mod AS 
Lead 252.50 253.5 97.9 0.510 70 - 130 20 EPA 200.8 Mod AS 

Frontier Global Sciences, Inc. nie results in this report only apply 10 the samples analyzed i11 accordance with the 
chain ofo,srody document. This analytical report must be reproduced III its entirety. 
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414 Pon1ius/\vcNorth 
Se:tllk, WA ')XIO') 

Ph: 206-&22-6960 
Fx : 206-62:!-6870 

MATRIX SPIKE/ MATRIX SPIKE DUPLICATE RECOVF,RV AND RPD 

SOURCE: 1202262-0JREI 

lh1tch: UQlliQ SC(JIICJl{'C: 21327019 

Preparation: Closed Vessel Nitric Oven Digest ion Lab Number: F202240-MS/MSD5 

Sample Spike MS MS 

Concentration Added Concentration 'Yo Recovery 
Analyte (µg/L) (11g/L) (11g/L) Recovery Mclhod Limits Notes 

Aluminum 

Chromium 

Molybdcnrnn 

3924 

28.16 

847 8 

40400 

4040.0 

2020.0 

42250 

4082 

7.876 

94 .9 

100 

100 

70 - 130 EPA 200.8 Mod 

70 - 130 EPA 200.8 Mod 

70 - 1)0 EPA 200.8 Mod 

AS 
AS 

AS 

Analy1e 

Spike 
Added 
(µg/L) 

MSO 
Concentration 

(11g/L) 

MSD 
'Y., 

Recovery

°/c, 
RPD 

Recovery 
Limits 

RPD
Limit Method Notes

Aluminum 
Chromium 
Molybdenum 

40400 
4040.0 
2020.0 

41800 
4049 
2739 

93.7 
99.5 
9:Ui 

1.08 
0.803 
4.86 

70 - 130 
70 - 130 
70 - 130 

20 
20 
20 

EPA 200.8 Mod 
EPA 200.8 Mod 
EPA 200.R Moel 

AS
AS
AS

Frontier Global Sciences, Inc. T7ie results in chis report only apply co the samples analyzed in accordance with the 
chain ofcustody documenr. This analytical report must be reproduced in its entirety. 
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/~..,---·~ 
. ·' 
FRONTlER 
GLOBAL SC I ENCES 

414 J\,n1i11s /\\'c.: Nor1h 
Scaltle, WA IJ8lo<I 
Pit: 206-6:L~-(,%0 
Fx: 206-622-<,870 

MATRIX SPIKE/ MATRIX SPIKE DUPLICATE RECOVERY AND RPD 

SOURCE: 1202262-01RE2 

13:,tch: i:2nn 111i Scc111cncc: 2 B2?..QJ.2 

Prqrnralion: Closed Vessel Nirric Oven Digcs1 ion Lab Number: J)(!2240-MS/MSD6 

Sample Spil,c MS MS 

Analytc 
Co11cc11lratio11 

(Jlg/L) 
Added 
(µg/L) 

Conccntrntion 
(µg/J.,) 

'Yo 
Recovery 

Recovery
Method Limits Notes

Boron 2975000 404000 3353000 93.4 70 - 130 EPA 200.8 Mod 
Sodium 4297000 !0100000 !4370000 99.7 70 - ! 30 EPA 200.K Mod 
Magnesium 5449000 10100000 15630000 10! 70 - 130 J·:l'A 200.X Mod 

Spike MSD MSD 
Added Conccntralion % "!., Recovery RPO 

Analyte (µg/L) (Jlg/L) Recovery RPr> Limil<; l.imit Method Notes 

Boron 404000 3377000 99.3 0.71 J 70 - 130 20 EPA 200.8 Mod AS 
Sodium 10100000 1,1320000 99.2 0.368 70 ­ 130 20 EPA 200.8 Mod AS 
Magnesium 10100000 155lWOOO 100 0.309 70 ­ I 30 20 EPA 200.8 Mod /\S 

Frontier Global Sciences, Inc. The resu/Js in this report onlyapply to the samples analyzed inaccordance with the 
chain ofcustodydocument. This analytical report must be reproduced in its emirety. 
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-114 Pontiu::- t\ vc North 
-- , \\// .. Scalllc. WA \JX Ill')

/~,, l'h: 206-622-(/>()0 

' FROf'JTIER , Fx: 206-622-6870 
l,lUUP. L SCllN(l~ 

MATRIX SPIKE/ MATRIX SPIKE DUPLICATE RECOVERY AND RPD 

SOlJRCF.: 1202337-01 

B:ikh: F20235 I Sequence: 2 B29Q.!J. 

Preparation: UrCI Oxidation Lab Number: F20235 I -MS/MS0 I_ 

Sample Spike MS MS 
Concentration Added Conccntrntion % Recovery 

Analytc (ng/L) (ng/L) (ng/L) l~ccovrry Method Notes Limits 

Mercury 25.26 70.700 93.70 96.& 71 - 125 EPA 163 1E 

Spike MSD MSD 
o;., Recovery RPI) Added C oncentration o;., 

RPO Limits Limit Method Notes (ng/L) (ng/L) Hccovcry Analyte 

Mercury 70.700 98.68 104 5. 18 71 - 125 24 EPA 1631 E 

Frontier Global Sciences, Inc. The results in 1his reporl only apply to the samples analyzed in accorda11ce with the 
chain ofcustody document. This analytical repor1 mu.st be reproduced in its entirety. 
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~ //" .........', 


FRONTIER 
GLOBAL SCIENCES 

·! 1-1 l't>11li11s Ave No11h 
Sc:1t1k, WA IJXIO'I 
l' h : 20(,-622-6%0 
1-'x : 206-<,22-6870 

MATRIX SPIKE/ MATRIX SPIKE DUPLICATI~ RECOVERY AND l~Pll 

SOURCE: J202262-01 llEl 

Hatch: F20235 l Sc1111cnce: ;lB::!90 14 

Preparation: BrCI Oxida1ion Lah Number: F20235 I_-MS/M,~D2 

Sample Spike MS MS 
Concentration Added Conccnlralion '% RernvcryAnalyte (ng/L) (ng/L) (ng/L) Recovery Limits Mclhocl Noles

Mi::rcury 45.82 I02.00 137.3 89.7 71 - 125 EPA I 63 11: 
Spike MSD MSU 

o;., Added Concentration 'Yc, lh:covcry J{ I' I) 

RPD Limits Limit Method Analyte (ng/L) (11g/J,) Recovery Noles 

Mercury 102.00 153.0 105 10.8 71 - 125 24 EPA 1631 E 

Frontier Global Sciences, Inc. The results in this report only apply to the samples analr-ed i11 accordance with the 
chain ofcustody document. This a11alytica/ report must be reproduced in its entirety. 
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4 1-1 1'0111 i11s: /\vt: Nor1h 
St.:a11 1c. W,\ 98 109 ~..-·-~-~\\If­~ .., ~~ 
l'h: 206-622-6960 

/ fRONT!ER " h, : :,o,,.1,n-6x7o 
C L Q H A L S C I ( t, C E S 

MATRlX SPIKE/ MATRIX SPIKE DUPLICATE RECOVERY AND RPD 

SOURCE: 1202384-01 

Baldi: .t?-PJ070 Srqnrnr<·: 1<. '06(!1_1 


Pn•p;1r:ilion: Cl~~d Vessel N ilrid)~:91 Digcstioq Lah Numher: 1:203070-MSfM:5.QJ. 


Sample Spike MS MS 
Concentral ion Addccl ( :om·cnlralion 'Yi, H<·cowry

An:ilyte (~tg/L) (µ1?;/L) (µg/L) Recovery Limits Method Notes 

i'.inc 4.37 10. 100 15.62 111 70 • 130 r-PA 200.8 Mod 

Spike MSD MSD 
o;., %, Recovery RPD Added C o11cc11tration 

RPI> Limits Limit Method Noles(µg/L) (µg/L) Recover}'Analytc 

!.itti.: I0.100 14.81 103 5.35 70 - 130 20 EPA 200.8 Mod 

Frontier Global Sciences, Inc. 

Liz Siska, Project Manager 

The results in rhis rcporr only apply 10 rhe samples analyzed in accordance with the 
chain ofcusrody document. This ana/yrical report mus/ be reproduced in its enrlrecy. 
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·l l·l l'nn1i11s Ave No11h 
Sc.:a1tlc. WA 98 109 
Ph: 20(,.c,)?-(,%0 
Fx : .W<,-<,.U <,1!70 

MATRIX SPIKE/ MATRIX SPIKE DUPLICATE RECOVERY AND RPD 

SOURCE: J202384-01 

IllaIch: I: >(H070 Seqnrner: ~CO<,() I1! 

l'rcparnlion: Clol-c.:d Ycssc.:I Nitric Oven Dipcstion I.ah Numhrr: F201070 MS/MSD2 

Analylc 

Sample 
Conccnlraliun 

(1,g/L) 

Spike 
Added 
(µg/L) 

MS 
Conccnlralion 

(µg/L) 

MS 
·1. 

Recovery 
Jkcovcry

Limils Method Notes

Zinc 4.37 252.50 266.7 104 70- 130 EPA200.8Mod AS 
Spike M SD M SI> 
Added Concenlralion o;., o;o Recovery ll.PD 

Analylc (11g/L) (µg/L) Rcco,1ery RPO Limits Limit Method Notes 

Zinc 252.50 266.8 104 0.0481 70 - 130 20 EPA 200.8 Mod AS 

Frontier Global Sciences, Inc. The results in 1h1s report only apply{() the samples analyzed in accordance with the 
chain ofcustody documem. This ana/ytlcal report must be reproduced in its entire/Ji. 

Liz Siska, Project Manager 
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·11 ·1 l\mtius Avc North~I · 
.,..- -~ .r.r-~ - Sc:11tk. WA 9& I()() 

Ph: l06-62:1·6'160 / " . fROf'.JTI ER Fx : 201,-<,22-<,X70 
GLOBAL SCIENCL~ 

LABORATORY CONTROL SAMPLE/ LABORATORY CONTROL SAMPLE l}UPLICAT~ 

RECOVERY AND RPD 

Batch: f2024.1Q Sequence: 2B2701 2 

Preparation: QoJ~(j_Vcssd_Nitric Ovcn l)i_gs:slion Lah Number: F202240-nS/11SDJ 

LCS Source: B lanL'iJ)jk__s; 

Spike u :s l,('S 

Added Concentration o;o Hccovery 
Analyte (µg/L) (i1g/L) Recovery Limits Method Notes 

Beryllium 2.0000 1.966 98.3 85 - 115 l:PA 200.X Mod 
Boron 75.000 70.26 93.7 85 - 115 EPA 200.8 Mod 
Sodium 500.00 459 91.9 85 ­ 11 5 EPA 200.8 Mod 
Magnesium 250.00 2J.1 .li 93.9 85 - 11 5 EPA 200.8 Mod 
/\ltm1inum 150.00 135.6 90.4 85 - 115 EPA 200.8 Mod 

Potassium 300.00 290.7 96.9 85 - 115 EPA 200.8 Mod 
Chromium 7.0000 6.55 93.6 85 - 115 l·:PA 200.8 Mod 

Nickel 4.0000 4.10 103 85 ­ I I 5 EPA 200.8 Mod 

Copper 4.0000 4.29 107 85 ­ 115 EPA 200.8 Mod 

Arst:nic 15.000 14.75 98.3 85 - I I 5 EPA 200.8 Mod 

Selenium 30.000 30.20 IOI 85 ­ 115 EPA 200.8 Mod 

Molybdenum 2.0000 1.8 I 90.3 85 - 115 EPA 200.8 Mod 

Silver 1.5000 2.270 151 85 - 11 5 EPA 200.8 Mod QM­ 12 

Cadmium 0.80000 0.809 101 85 ­ I I 5 EPA 200.8 Mod 

Antimony 0.80000 0.793 99.1 85 ­ 115 EPA 200.8 Mod 

Barium 10.000 10.10 JOI 85 ­ 115 EPA 200.8 Mod 

Thallium 0.40000 0.441 110 85 ­ 115 EPA 200.8 Mod 

Lead 1.5000 1.659 1 I l 85 - 1 I 5 EPA 200.8 Mod 

Spike LCSD LCSD 
Added Conceotration o;o O/o Recovery RPO 

Analyte (µg/L) (µg/L) Recovery RPO Limits Limit Method Notes 

Beryllium 

Boron 

2.0000 

75.000 

1.907 

68.60 

95.4 

91.5 

3.03 

2.38 

85 - 115 

85 - I 15 

20 

20 

EPA 200.8 Mod 

EPA 200.8 Mod 

Sodium 500.00 448 89.5 2.57 85 - 115 20 EPA 200.8 Mod 

Magnesium 

Ahuninum 

250.00 

150.00 

235.6 

I 35.4 

94.2 

90.3 

0.349 

0.122 

85 - 115 

85 - 115 

20 

20 

EPA 200.8 Mod 

EPA 200.8 Mod 

Potassium 300.00 291.2 97.1 0.185 85 - 115 20 EPA 200.8 Mod 

Chromium 7.0000 6.56 93.7 0.101 85 - 115 20 EPA 200.8 Mod 

Nickel 4.0000 4.06 JOI 1.04 85 - l I 5 20 EPA 200.8 Mod 

Frontier Global Sciences, Inc. The results in this report only apply to 1he samples analyzed in accordance wilh 1he 
chain ofcustody document. T7iis analytical report must be reproduced in its emirety. 
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-114 Pontius ,\w J\'or1h 
Scaulc. WA 98109 
l'h: :!{},6 -622-6%0 

Fx: 206-6'.!2-6870 

LABORATORY CONTROL SAMPLE/ LABORATORY CONTROL SAMPLE DlJPLICATE 

RECOVERY AND RPO 

Balch: F2022•10 Sequence: £!1270 19 

Preparation: Closed Vessel .Nitric Oven Digestion Lah Number: F202240-BS/13SD I 

I ,CS Source: B Ian" Spike I )11p 

Spike LC SI> LCSD 

Anal)•lc 
Added 
(11g/L) 

Concentration 
(µg/L) 

'!lo 
Recovery 

"lo 
R['I) 

Recovery 
Limits 

RJ)I) 

Limif Method Notes 
Copper 4.0000 4.32 108 0.661 85 - 11 5 20 EPA 200.8 Mod 
Ar~e11ic 15.000 15.29 102 3.58 85 - 11 5 20 EPA 200.8 Mod 

Selenium 30.000 31.57 105 4.46 8.'i - I 15 20 EPA 200.8 Mod 

Molybdenum 2.0000 1 81 90.4 0.108 85 - I I 5 20 EPA 200.8 Mod 
Silver 1.5000 2.269 151 0.0198 85 - I 15 20 EPA 200.8 Mod QM- 12 
Cadmium 0.80000 0.816 102 0.806 85 - 115 20 EPA 200.8 Mod 
Antimony 0.80000 0.791 98.9 0. 198 85 - 115 20 EPA 200.8 Mod 
Barium 10.000 9.98 99.8 I. l '1 85 - 11 5 20 EPA 200.8 Mod 
Thallium 0.40000 0.437 109 0.946 85 - II S 20 EPA 200.X Mod 
Lead 1.5000 1.618 108 2.47 85 - 11 S 20 EPA 200.8 Mod 

Frontier Global Sciences, Inc. The results in this report only apply lo the samples analyzed in accordance with the 
chain ofcustody document. This analytical report must be reproduced in its entirety. 
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,114 1'0111 iu~ /\n: Nor-1h 
Scat1lc, WA 1)8 I 09 
Ph: 206-622-6%0 
Fx: 206-622-6870 

LABORATORY CONTROL SAM Pl J~/ I ,A BORATORY CONTROL SAMPLE OlJ PLICATE 

RECOVERY AND RPO 

Sc'lucncc: Jjp901·1 


Prq1ar:llion: BrCI Oxidatioll Lah Numhcr: f-'20235 I-BS/BSDI 


LCS Source: !...Qi 


Spike LCS LCS 
Added Concentration O/o Recovery 

Analytc (ng/L) (ng/L) Recovery Limits Method Notes 

Mercury 15.679 14 .24 90.8 80 - 120 EPA 1631E 

Spike LCSD LCSil 
Added Concentration 0/o 0/o Recovery RPD 

Analytc (ng/L) (ng/L) Recovery RPO Limits Limit Method Notes 

Mercury 15_679 t-5.95 102 114 80 - 120 24 EPA 1631E 

Frontier Global Sciences, l.nc. 

..___.-,( - ,A . I 
~ -. ---~"-.::1·-'K...o......--· 

Liz Siska, Project Manager 

The resufrs In this report on(y apply to the samples analyzed in accordance with the 
chain ofcustody document. This analytical report must be reproduced in its entirety . 
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-'I I ti l't111I iu:; A vc Nt,rth,,.,.,--.,:,-""'.._~ Seattle. WA 'IX I 09 
/ '-, l'h: 206-622-6960

/ FRONTIER Fx: 20'6-u2~-6870 
GL081\l SCI E NCES 

LABORATORY CONTROL SAMPLE/ LABORATORY CONTROL SAMPLE DUPLICATE 

RECOVF:RV AND RPI> 

Sc11uc11cc: J~~O(>ll Iti 


l'rep.u-alion: [ loseci Vessel Nitric Oven Digcslion Lab Numhcr: f203070-BS/BSDI 


LCS Source: Blank Snike 


Spike LCS J,CS 
Added Com'cntr:1lion % Recovery 

Analyte (µg/1.) (µg/L) Recovery Limits Method Notes 
Z inc 10.000 10.60 106 85 - 115 EPA 200 8 Moel 

Spike LCSD LCSD 
Added Concentration '% 'l"o Recovery RPD 

Analytc (µg/L) (µg/L) Recovery Rl'D !Limits Limit Method Noles 
I.inc 10.000 10.95 110 3.28 85 - I I 5 20 EPA 200.8 Mod 

Frontier Global Sciences, Inc. The results in this repon only apply to the samples analyzed in accordance with the 
chain ofcustody document. This analytical report must be reproduced in its enlirety. 
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4 14 l'onl ius !\vc Norlh 
Sl'all le, WA '>81 ()CJ 

Ph. 20(,-b:!2-<,%0 
Fx : 206-612-6870 

PREPARATION BLANKS 

lnslrumrnt: ICP~1.$.: (> 	 Scqucnl'c: 7. B2]_Qi<J 

!'reparation: f:losecJ Vessel Nitric Oven DigeBi!l.rJ 

L.ih Sample ID Analylc Found MRL Units Batch Methot! Notes 

F202240-BI.K I Beryllium -0.000 I 0 060 pg/I, F202240 ·:PA 200.X Moc lJ 
F202240-BLK I Boron 0.24 mo pg/L 1'202240 ':PA 200.8 Mo< u 
F202240-l3LK I Sodium 11 20 µ g/L F202240 .:PA 200.8 Moc u 
F202240-BLK I Magnesium 0.7 2.5 ~1g/L F202240 : PA 200.8 Moc u 
F202240-UJ.K I Alurnimnn 0.07 4.0 µ g/L F202240 ~PA 200.8 Moc u 
F202240-l3LK I Potassium -6.7 40.0 pg/ L f-202240 ~PA 200.8 Mo< u 
F202240-BLK l Chromium -0.01 0.10 p g/L F202240 ZPA 200.8 Moc lJ 

F202240-BLK I Nickel -0 006 0.10 µg/L F202240 ])A 200.8 Mo< lJ 
F202240-BLK I Copper -0.003 0.10 µg/L F202240 ~PA 200.8 Mo< IJ 

1:202240-Bl,K I Arsenic -0 .08 0.15 pg/I, F2022-10 ~PA 200.8 M<H u 
F202240-HLK l Sdeniurn -0.18 0.60 µg/L F202240 YA 200.8 Mm u 
F202240- BLK I Molybden um 0.003 0 .06 pg/I. f-'202240 : PA 200.8 Mo< u 
F202240-BLK I Silver -0.0007 0.020 11g/L F202240 :PA 200.8 Mo< IJ 

F202240-BLK I Cadmium -0.001 0.020 µ g/L F202240 :'.PA 200.8 Mo< u 
F202240-BLK I Antimony -0.0002 0.020 µg/L F202240 ~PA 200.8 Moc u 
F202240-BLK l Barium -0.005 0.20 µ g/1, F202240 ]'A 200.8 Moc u 
r:202240-BLK I Thallium 0.0003 0.010 µg/L F202240 :PA 200.8 Moc u 
F202240-BLK I Lead 0.001 0.040 µ g/L f-202240 ~PA 200.8 Moc u 

Frontier Global Sciences, Inc. 	 The resu/rs ill this report 011ly apply to the samples analyzed in accordance with the 
chain ofcustodydocument. T.his analytical reporr must be reproduced in its entirety. 
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4 1 ·1 1'0111 iu~ ,\ vc North 
Sc:1t1lc. WI\ <J8 10'J 

J>h 2CJ<, c,?2 <,%0 
Fx: 206-622 <iS7U 

PREPARATION BLANKS 

I nslrumrnt: I lg (_lli Sequence: 2B2901·.1 

l'rr1>.ernliun: B r< 'I ( hicla! ion 

L.ih Sample II) Analylc Found MRL IJnils Bakh Method Nutrs 

1"207.3 51 -BLK I Mt:rcury o.ou 0.50 ngiL F20235l EPA l631E u 
f'20235 l-13LK2 Mercury 0.03 0 so ng/L F202351 EPA 163 1E u 
F20235 1-BLKJ Mercury O.OJ 0.50 ng/L F202351 l:Pi\16311: u 
1:20235 I-BLK4 Mercury 0.03 0.50 ng/L F20235 1 1:1'/\ 16311: lJ. QB-04 

Frontier Global Sciences, Inc. T71e results in this report only opply to the samples onolyzed in accordance with the 
chain of custody document. This analy tical report must be reprodu~ d in Ifs entirety. 
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-'I l·l l'olllius. Ave North 
Seattle:. WA '>8109 
l'h : '.1.06-(i.1.1 (,l/(10 

Fx: 20<>-622-(>870 

PREPARATION BLANKS 

Instrument: .l(PM~.Q Sequence: 2(060 11 

Prq>anll ion: tJ~0 ~c.d Yc1i~.r! .NiJri.c_Ov~n I )igcst ion 

Lab Sample II) Analylc Fount! MRL IJuils Baldi M,·thod Noks 

F203070-BI.K I Zmc 0.15 0.20 )lg/I, F203070 SPA 200.8 Mo< lJ 

Frontier Global Sciences, Inc. The resulrs in this report only apply to Jhe samples analyzed in accordance with the 
chain ofcustody document. This analytical report must be reproduced in its entirety. 

Liz Siska, Project Manager 
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,___.-........._.~­
/..,.... '·,, 

rRONT,ER 
Gl0 6A l SCIE N CES 

.:i 1-1 Pontius Aw N(IJ1h 
Sca11lc, WA 'JXIO'J 
l'h. 206-622-6%0 
Fx: 206-<>22 6870 

Notes and Definitions 

l J Analyte included in the analysis. but 1101 detected 

<)M- 12 Initial t>r conlim1i11g 1:al ihral ion verification and/or blank spike/blank spike dupl icute recoveries above upper control limils. All 
n.:po1tcd sample conce11h:1tions were hc.:low the reporting limi1. 

C)M-112 ·nu: MS amVor MSD recoveries 011ts1dc acceptance limits, due lo spike con,cntration less than I times the sample concentration. 
The hatch was ac1.:cpted based 011 LCS and LCSI) rc.:covcries within co11trol li111its and, when analysis permits. acceptable AS//\SO. 

C)B-CM ·11,c hlank was preserved to 2% RrCI rather than 1%. TI1e control limit for blanks preserved to greater than 1% BrCI is the 
preservation percentage multiplied by the MRL. 

<)B-0 I The 111ethod bla11k :rnd/or i11itial/continui11g cal ibrntion blank contains analyte at a concentration above the MRL. I lowcvcr, the 
blank concentration(s) arc less than 10% of the s,m,plc result. 

F0- 1631 Required e4uip111ent/ficlcVfilter blank not submitted by the client. rl1c sample ha~ been analyzed according to 1631 E. but docs 1101 
meet 1631 E crilcria 

/\S This MS ancl/01 MSD is an analytical spike and/or an analytical spike: duplicate. 

DET /\nalyte Detected 

MDI. Minimum Detection Limit 

MRI. Minimum Reporting Limit 

ND Analyle Not Detected at or above the reporting limit 

wet Sample results n:ported on a wet weight oasis 

dry Sample results reported on a dry weight basis 

RPO Relative Percent Difference 

RSD Relative Standard Deviation 

Frontier Global Sciences, Inc. 

Liz Siska, Project Manager 

TM results in this report 011/y apply to the samples ana/Jozed in accordance with the 
chain qfcusrody document. This analyrical rcporr must be reproduced In its entirety. 
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Page of~_._~ 
CHAIN-OF-CUSTODY RECORD 107792 r-"; ~ 

SoLD f1ELDS REQUIRED. PLEASE C1RCLE REQUESTED ANALYSIS. 
...._____,.._________ 

SAMPLIN G V "' 0 a.....J 0 = .... 
II.I ~ "' -DATE/TIME "' 

Q. 
Cl ~ - :c

l: ,c E~w -~ ~ ::::: ~ 0 ac 

*IF COMPOSITE, 
w _.­ 1-- CICII ..., 

~ 
~ u r,o> c, 1c"' ..., z :c 

I NDICATE BOTH )( -Y.· - ~ .,, ... ::, 

~!~ ~~ i ca ~ 
~ 

~ 
SAMPLE I.D. I START & FINISH 

... g1- l <t:;;; !i 
..., 0 

,c( a:~"'"1~ Q ~ "' g ! :;;;, ... 
DATE /TIME ~ ...... -.0 ... - ,_ x, :cI: t, "'"':;;: _ -j :a: C> i"' ~= e: 

"" @_ "" 
j' 1@01 ,i"' "' 

a.. 
"'C> O 

'<> "' ~ Oz ...-;... ... - ;x 2. ; @ i ""............ .... "° "° 2­ -t9 0- ; :ii: ~ 0 ~ .., ;;; 
"' ,E ~ er ....C> C> "' '<> "' 

"" ~ - g - !Mo®:::::: ::::, = 
Q.. Q..., 0 Q 

- - CCl:Z: 

~ 

.... 
0 . 
Q ; j 
.... ; ! ~ - " 
:: li j .;. j ~ I ~ "' -~ I .20 Q ;IC :C= - - ~ -0 ~ 
c. ¥ .s .. ~ ~/ rni 

~ '. g 5 ~~~~ 
a r~3 S ~ ~ ='.- ,:,,;: - --~== 

I j NoTes 
-;;; M,OH V11t # 
"" 

~c.?..~ 't> i 
l-t o!.-\$ 

ILl=J i<-?"1 
N<-t.} 7 

i 
I 

)( ; fGI,. 2.t=""J,.,,,·~"~' 1 aJ;s/ 1 ~ IM4G- I I I I I I i I I I I lxl>< lx l><' l 1··1 .. ! I I I 1~-r-~--' 

~ 1rr ("'<:,w ~ h.G' °' l .\G' <; , 

T Gv <;·-H·o (\.l...\\ '.--5 

MArnx: A-AIR; S:S011; GW-Gaouno WATER; SW-SumCE WAIER; DW-D~mKmG WAH.I; 
WW-WASTE WAm 

·•PmERVATIVE: H-HCL; N-HN01; _S-H1S04; Na-NaOH; H-MEOH 
y,,,._ "'>l'6 (l "2.. 1'1,.- ·-: \c.i/~ 

1 
·-- ­ - , 

j 

co 
N 

PnoJECT Mr.NAGER: Pc,,y.,/ ''Ys\'\ec 

COMPANY: ..&-c.8 b-e-o 6,w,'co.i,i-11-CC::...:At:....i....,•'1.,._,(_ _ ____ _ 

Aoo~m: 3<?£2 H<&cVc 7 &I 
CIIY: ha"){ t. ('\+ec STATE: .!.JJ-"J-J_,___ ZIP: Q1L.Q.2 
PHONE:2.lZ.-?J:/ X EXT.: _ ___ 

FAX: - - --- - ----- ---- - -----­

E-MAIL: - ----- ----- - --------

Sm NAHE: 4.sh >/g):;z I ~hu1tY /J 
PAOJ£CT #: ~'r-- --- - --- - ­
5TATE: @) MA ME VT OrnEl: _ _ _____ _ _ 

REGULATORY PROGRAM: NPDES: RGP POTW 5TORMWAm OR 

GWP, Oil fUHO, BROYfflflElD Ol OTHft ____ ______ 

QUOT[#: lrtvojci:.- /1/u.. PO#:_ _ ____ ___ 

DATE NEEDED:­ - ---- ­ - - -

QA/QC 
REPORTI NG LEVEL 

A B C 

REPORTING OPTIONS 

PWJ~I: YB Ok No 

If YES· FAX 0~ POf 

Tm. ? 
Im~ 

'C 

No 

Oil. 

PRESUMPTIVE CERTAINTY 

ELECTRONIC OPTIONS 

No fu E-M/Jl PDF EOUII 

'/~~r)/& /J.'Jo 
Om: T111E :

/ IT 

->6"'o/- f..f._a:c1l1J,, Ni'j:t 
RECE IVED BY: 7 

RELINQUISHED BY: Dm: TrHf: RECEIVEDBT: 

RELIHQUISHED BY: Om: TIIIE: RECEIVED BT: 

eastern analytical, inc. 25 C HEMEl.l DRIVE ICONCORC. NH 03301 l TEL c03.228 0 525 : I 600.287.0525 IFAX 603.228AS91 I c

METALS: )8 RhA· 13 PP FE, HN Pt. CJ 

Orm HrnLI: ------- ---

D111omoHnns flHO fllHAE D! YE! !lo 


tlom:{IE: SPW~l 0H£CTION ll~m. BllUSG ISIO, If 01mm 1) 
i) s·,.,J, ~ ,1t~o•c+ .... c-l<J> 'ti; {'r..,f;..,. C-, S". 

2-)\..>w ,~~+,. I} i.... d ...Jc. f1,1q ~ ,--J~,.411 >t -.J I I 

fH1 ~e.1 i,~ S,Ccl C, C,.. o [, l-lj /I.t o tv;
J I 1 I l .,,, / , / 

I><',Aj:'TI, ,l..-, 

:i),;ec c:dtac:..1../ ' /Jn<!,"f-1'..'1,'j;, " t'ocdVJ"., 
Sm HIIIOU:'<)/.i!s\- ,s- MK~ ~l,2: 4.5-~ 

SU!fECTEO( oni.HINWO~: 


flHO READING\: ___________ _ 


-MA!t CJST0'1£R_SEN •CE:\i'EA' _r3! -;: :,v ! '.'l'l\'W fr rt~5i ~c.v 

b ,J 111·1,l;,,;011t1//,.bom1or~ urvicrs (WHITE: ORIGINAL GREEN: PROJECT MANAGER) 

­

€

­

­




