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March 9, 2012 
File No. 04.0029307.00 

Mr. Dana Clemcnl 
Superintendent 
Allenstown Wastewater Treatment Facility 
35 Canal Street 
Allenstown, New Hampshire 03275 

Re: 	 Wastewater Discharge Monitoring Report 

Treated Wastewater 

Merrimack Station 

Public Service of New Hampshire 

Bow, New Hampshire 


Dear Dana: 

On behalfof Public Service of New Hampshire (PSNH), GZA GeoEnvironmental, Inc. is 
pleased to submit the attached Wastewater Discharge Monitoring Report for sampling 
conducted on February 9, 2012, as required to satisfy the round four of four initial weekly 
sampling requirement as outlined m Industrial Discharge Permit (IDP) 
No. HWIU-PSNH. 

Table I included in the Wastewater Discharge Monitoring Report summarizes the 
analytical results for all required parameters as outlined Part 2 Section A of the IDP. The 
attached Analytical Data Report, however, contains a more comprehensive list of 
parameters. 

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 
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in the wastewater may cause polyatomic interferences that bias the detection and/or 
quantization of certain clements of interest. These potential interferences may become 
significant when measuring trace elements al concentrations 111 the low 
parts-per-billion range. 

As part of a recent sampling effort for the steam electric power generating effluent 
guidelines rulemaking, 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 flexibi lity to modify 
approved methods to lower the costs of measurements, overcome matrix interferences, or 
otheiwise 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 to serve as a 
framework for developing their own laboratory-specific SOP. For further information, 
see: 

Standard Operating Procedure: Inductively Coupled Plasma/Mass Spectrometry 
for Trace Element Analysis in Flue Gas Desulfurization Wastewaters (30 pp, 
I 7 4 K), h tip: I/waler. epa.gov/scitechlwastetech/guide/uploadlsteam _drc?fi_sop.pdf, 
EPA May 2011. 

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

(}2».JJCl.~ 
Ronald A. Breton, P .E. 
Principal 
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WASTEWATER DISCHARGE MONITORING REPORT 
ALLENSTOWN WASTEWATER TREATMENT FACILITY 

Public Service of New Hampshire - Merrimack Station 

Industrial Discharge Pennit - Class I 


Pennit No. HWIU-PSNH 

Issued November I 0, 2011 

Expires November 9, 2012 


Pennitted Flow l 00,000 gallons per day 


FLOW DATA 

Daily Flow Rate (gallons) 9,600 (average ofactual discharge days) 
Monitoring Period Flow (gallons) 47,999 (2/04/12 - 2/09/12) 



--- ---------------------

------------------------
------------------------

FACILITY [NFORMATION 
Company Name Public Service Company of New I lampshirc - Me1Timack Station 

Company Owner Public Service Company of New Ilampshirc 
Facility Address 97 River Road 
Facility Contact _l·_Ja_r_ul_<l_K___.ey._c_·s___________________ 

Telephone (603) 224-4081 

MONITORING REPORT 
Submittal Date 3/9/2012 


Monitoring Point End oftreatment process 

Rcpo11ing Period First Month 

SAMPLE ANALYSIS 
Certified Analytical Laboratory Eastern Analytical lnc. (F.Al) 

Authorized Representative Lorraine Olashaw 
Analytical Subcontractor Frontier Global Scicm:cs 

Certification Number 

Certification Number 

IO I 2 

E87575 

SAMPLI!: COLLECTION 
Sampler Jeff Gagne (EA!) 

Sample Type Grab---  -  ----- Sample Date 2/9/2012----------- pH 7.2 
Sample Time 9 : 15 AM 

CATEGORICAL PRETREATMENT STANDARDS 
40 CFR 423.1 6: Steam Electric Power Generating Category 
NOTE: There are no numerical pretreatment standards for this source 

CERTIFICATION STATEMENT 

"I certify, under penalty of law, that this document and all attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified personnel properly gather and evaluate the information 

submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible 
for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and 

complete. I am aware that there are significant penalties for submitting false information, including the possibility of fine 
and imprisonment for knowing violations." 

Harold Keyes Station Manager 
Printed Name ofAuthorized Representative Title 

4 

P:IQ41<,t,s\00MOO.'o04.0029l07,0U\Worl<l\1\MPLIN<l ANO IU'J'Ol\l'INGIIJAl'AI0•.00'29307.00 RJ,SULTS 02J7J2 xlu 

http:l'AI0�.00'29307.00


TABLE I - SUMMARY ANALYTICAL DATA 

Treated FGD Wustewater 


Public Service Company of'Ncw Hampshire 

Merrimack Station 


How, New Hampshire 


PARAMETER 
RESULTS 

(mg/L) 
2/9/2012 EAi/Frontier 

Arsenic < 0.00750 
Cadmium < 0.00100 
Chromium (T) < 0.00500 
Copper < 0.00500 
Lead < 0.00200 
Mercury 0.0000209 
Molybdenum 0.110 
Nickel 0.0126 
Selenium 0.0822 
Silver < 0.00100 
Zinc < 0.0100 

Note: 

The analytical results and the flow data from the monitoring period indicate that the estimated pollutant mass 

in the discharge is below mass limits outlined in IDP No. HWIU-PSNH. 
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ANALYTJCAL DATA REPORT 




__1\AA.......____________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. ID: 107558 

Client Identification: Wastewater Analysis • Weekly 
Date Received: 2/9/2012 

Dear Mr. Pepler: 

Enclosed please find the laboratory report for the above identified project. All analyses were performed in 
accordance with our QNQC 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 tor 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, 

z/2.,jf2 c.t I 
Date # of pages (excluding cover letter) 

http:www.eailabs.com


SAMPLE CONDITIONS PAGE EAi 10#: 107558 

Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Wastewater Analysis - Weekly 

Temperature upon receipt (°C): 20 Received on ice or cold packs (Yes/No): y 
Acceptable temperature range (' C): 0-6 

Date Date Sample % Dry 

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

107558.01 Effluent Field Blank 2/9/12 2/9/12 aqueous Adheres to Sample Acceptance Policy 

107558_02 Treat Tank Effluent 2/9112 2/9/12 aqueous Adheres to Sample Acceptance Policy 

Samples were properly preserved and the pH measured when applicable unless otherwise noted. Analysis ofsolids 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 600/4-79-020, 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 SW846 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 

http:www.eailabs.com
http:107558.01


LABORATORY REPORT EAi ID# 107558-~1 
Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Wastewater Analysis - Weekly 

Sample ID: Treat Tank Effluent 

Lab Sample ID: 

Matrix: 

Date Sampled: 

Date Received: 

pH 

107558.02 

aqueous 

2/9/12 

2/9/12 

7.2 

Units 

SU 

Analysis 

Date Time Method Analyst 

2/09/12 10:56 4500'H+B CJJ 

eastern analytical, inc. www.eailabs.com Phone: (603) 228-0525 2 
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QC REPORT EAi ID#: 107558 

Client: GZA GeoEnvironmental, Inc. (NH) 

Client Designation: Wastewater Analysis - Weekly 

Parameter Name Blank LCS LCSD 

Date of 
Units Analysis Limits RPO Method 

pH 6 0 (101 %R) 6.0 (101 %R) (0 RPO) SU 2/9/12 5.95 - 6.07 10 45001-i+B 

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

Instrumentation was calibrated in accordance 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 stated1 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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~ 
Gl.O BAL SCIENCES 

414 Pontius Ave North 
Scatth:. WA 98 I 09
Ph: 206-622-bC/60 
Fx: 206-622-6870 

27 February 2012 

Jeff Gagne 

Eastern An.1lytical, Inc 

25 Chcnt:11 Drive 

Concord, NI I 03301 

RE: Merrimack Station 200.8 

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

measurements arc within established control l imits and there were n() analytical difficulties encountered 
with the exception of those listed in the case narrative section of this report. 

1f you have any questions concerning this report, please feel free to contact me. 

Sincerely. 

Liz Siska 

Project Manager 
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Liz Siska, Project Manager 

ti 1·1 l'<1111i11 s /\vc Nor1h 
Sealtlc, W/\ <JR l ()C)~~ 

. FRONTIER 
GLOBAL SCIENCES 

f'h : 2()6-622-(,<)6() 
Fx: 206-622-(,l{?O 

ANALYTICAL REPORT FOR SAMPLI~S 

Lahoratory: F1nntie1 Colobal Sciences. Inc-. 

Clirnt: L.!.fil.frll /\!)aly1 ical, lnc 

SOG: 

Project: Merrima.ck S1a1i011 200.R 

Sample I 0 Lah ID Matrix D:1tc Sampled Date lkccivcd 

UOuent Field Blank 1202 140-01 Water ()</-Feb- \ 2 00:00 IO-Fcb-12 09:25 


Treat Tank Erlluc11t 12021 40-02 Wah.:r 09-Fch- 12 00:00 I 0-Fcb- 12 09:25 


Frontier Global Sciences, Inc. The results in this report only apply to the somp/es analyzed in accordance with the 
chain ofcustody document. This analytical report must be reproduced fn its entirety. 

Page I o/23 
Final Report 
fl?l??n/l/? 

5 



Liz Siska, Project Manager 

4 14 l'ontius i\ vc North 

~ Seal!lc, WA 98 l()IJ 

Ph: 206-622-09(,0 
/;;ONTIE~-~ Fx: 206-622-6870 

GLOBAL SCIENCES 

CASE NARRATIVE 

SAMPLE RECEIPT 

Samples were received at Frontier Global Sciences (FGS) on Fcbrua1y I 0th, 2012. The samples were received intact, on-ice with 
temperatures measured at 2.0 degrees Celsius. 

SAMJ'LE PREPARATION /\ND /\NAI.YSIS 

Samples were prepared and analy:.::ed for total metals in accordance with EPA Method 200.~ (modified). 

Samples were prepared and analy;,.ed ror total mercury in accordance with EPA Method 163JI.: . 

ANALYTIC/\L ISSUES 

Liquid spikes were prepared for every preparation as a measure of accuracy. All liquid spikes and certified reference material were within the 
control limits. 

As an add itional measure oflhe accuracy of1hc melhods uti lized for analysis and lo chc1:k for malrix interference, matrix spikes (MS) and 
matrix spike duplicates (MSD) were digested and analyzed. All ofthe malrix spike recoveries were within lhc control limits with the 
exception of any QC flagged and described in the noles and definitions seclion of the following report. 

A reasonable measure of the precision of the analytical methods ulilized for analysis is lhc relative percent difference (RPD) between matrix 
spike and matrix spike duplicate recoveries and between laboratory control sample and laboratory control sample duplicate recoveries. /\ II of 
the relative percent differences were wilhin the control limits with the exception of any QC flagged and described in the notes and definitions 
section of the following report. 

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 mrm be reproduced i11 its entirety. 

Page 2oj23 
Final&port 
mn1n111, 
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The results in this report onlyapply to the samples anL1lyzedin accordance with theFrontier Global Sciences, Inc. 
chain ofcustody document. This a11alytlca/ report must be reproduced in its entirety. 
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Liz Siska, Project Manager 

41 :1 Ponti11s ,\w North 
Scalllc. WA 9810') 
l'h : 201>-(1:J.:: -(J<)(,(), 

.~ Fx . 20(,.622-6870 
GL08AL SCIENCES 

ANALYTICAL RESULTS 

Effluent Field Blank 

Matrix: Wat<.[ Lnboratory 10: 1202.140-0_1 

AnalyCc Result MDL MRL Units Dilution Batcl1 Scc1ucncc Analyzed Methot! Notes 

Aluminum ND 0.4 4.0 µg/L F2021 3 1 21318016 02/17/ 12 EPA 200.8 Mod u 
Arsenic ND 0.05 0.15 ~1g/L F202131 2818016 02/ 17/12 EPA 200.8 Mod lJ 

Cadmitm1 ND Cl.004 0.020 11g/l. F2022 15 :.1\2 1010 02/2 1/1 2 EPA 200.8 Mod ll 

Chromium ND 0.009 0.10 ~1g/L F202131 21318016 02/17/12 EPA 200.8 Mod u 
Copper ND 0.01 0.10 µg/1. F202131 21318016 02/17/1 2 EPA 200.8 Mod QM- 12, ll 

Lead ND O.O!M (l.()40 ~1g/L F202131 21-3180 16 02/17/12 EPA 200.8 Mod u 
Manganese ND 0.007 0.10 µg/L F202 13 1 21318016 02/17/1 2 EPA 200.8 Mod u 
Mercu1y ND 0.08 0.50 ng/L F202196 2817024 02/17/12 EPA 1631 E u 
Molybdenum ND 0.006 0.06 11g/l, F202 131 213 18016 02/1 7/1 2 EPA 200.8 Mod u 
Nickel ND 0.008 0.10 µg/L F202 131 2B18016 02/17/12 EPA 200.8 Mod u 
Seleniwn ND 0.19 0.60 11g/L F202131 2818016 02/1711 2 EPA 200.8 Mod QM-1 2, IJ 

Silver ND 0.006 0.020 µg/L F202 149 2B 15001 02/ I 4/ I 2 EPA 200.8 Mud QM-12. U 

Zinc ND 0.02 0.20 µg/L F2022 15 2821010 02/21/12 EPA 200.8 Mod u 

Frontier Global Sciences, Inc. The results in this report only apply to the samples analyzed in accordance wilh the 
chain ofcustody d0<:ument. This analytical report must be reproduced in its entirety. 
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Liz Siska, Project Manager 

.t 1-11'011ti11:- Avt· North 
St:atl k. WA 9X I09~ l'h: 206-622-li%0 

. FRONTIER. Fx: 206-6:22-(1870 
Gl.OBAL SCIENCES 

ANALYTICAL RESULTS 


Treat Tank Effluent 


Matrix: }.Va1t:r l.ahoratory ID: 1202 1 ·10-02 

Analylc Result MDL MRL Units Dilution Batch Sequence Analyzed Method Nole~ 

Aluminum ND 22 2 200 11g/L 50 F202 131 2BIXO l6 02/17/1 2 1:J'A 200.X Mod ll 

Arsenic ND 2.55 7.50 µg/L so F20213 I ::!81 8016 02/17/12 EPA 200.8 Mod u 
Ca<lmium ND 0.208 l.00 µg/L 50 F202215 2821010 02/2 1/1 2 EPA 200.8 Mod u 
Chromium ND 0.45 5.00 pg/L 50 F202131 2818016 02/17/12 EPA 200.8 Mod u 
Copper ND 0.50 5.00 µg/L 50 F202 131 2B l8016 02/17/12 EPA 200.8 Mod QM-12, U 

Lead ND 0.195 2.00 µg/L 50 F202131 201 8016 02/17/1 2 El'A 200.8 Mod u 
Manganese l730 0.37 5.00 µg/L 50 F202 131 2B l8016 02/17112 EPA 200.X Mod 

Mercury 20.9 0.17 1.0 I ng/L 2 F202196 2817024 02/17/12 EPA 163 1E 

Molybdenum 11() 0.30 3.00 µg/L 50 F202131 21318016 02/17/12 CPA 200.8 Mod 

Nickel 12.6 0.40 5.00 µg/L 50 F202131 2Bl8016 02/17/12 EPA 200.8 Mod 

Selenium 82.2 9.69 30.0 pg/L 50 F202 13 1 2H24005 02/23/ 12 EPA 200 X Mod 

Silver ND 0.300 1.00 µgn , so F202149 2Bl5001 02/14/12 EPA 200.8 Mod QM-12, U 

Zinc ND 0.82 10.0 µg/L 50 F202215 2R210 IO 02/21/ 12 EPA 200.8 Mod u 

Frontier Global Sciences, Jnc. The results in this report only apply to the samples anai),ud i,: accordance with the 
chain ofcustody document This analytical report mu.st be reproduced in its e11tlrery. 
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Liz Siska, Project Manager 

--11--1 Pontius /\ v1.: No11 h 
S1::1tt ll!, W /\ 9X IO<J 
l'h: 206-622-6%0 
Fx: 206-<>22-6870 

GLOBAL S C IENCES 

MATRIX DUPLICATES/TRIPLICATES 

SOURCE: 1202140-02RE1 

Halch: !'"2021 9<i 

Prepar-.1lio11: BrCl Oxidation 

Sc<1ucncc: 

Lab Number: 

2 131702-'I 

F:202196-DUP I 

Sample Duplicalc 
Conccnlralion Conccnlralion 0/o RPO 

Analylc ng/L nu/L MRL RPI> Limit Method Noles"' 
Mer<:ury 24.34 22.57 10.1 7.52 24 EPA 163JE 

Frontier Global Sciences, Inc. The results in this report only apply to the samples an:ilyzed in accordance with the 
chain ofcustody document. This analytical report must be reproduced in its enJirety. 
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4 14 Pont i11s A vc No11h 

~ Scattk. WA 98109 

FRONTIER 
l'h: 206-(,22-(,')(,0 
Fx: 206-622-6870 

C.LOBAL SCIENCI.S 

MATRIX SPIKI:: / MATRIX SPIKE DUPLICATE RECOVERY AND RPO 

SOURCE: 1202140~02 

H:111.:h: l-'2()2 1 H Scqucni'e: 2Bl8016 

J>rcp:sration: Closed Vessel Nifric Ovcn I)ig,cs( ion Lab Number: J:20213 1-MS/MSDI 

Sample Spike MS MS 
Concentration Added Conccntration % RecoveryAnalytc (11~/l.) (11g/L) (/tg/L) Recovery MethodLimits Notes 

Aluminum 48.4 I 51.50 199.9 100 70 - 130 EPA 200.8 Mod 
Chromium 1.07 7.0700 8.66 107 70 - 130 EPA 200.8 Mod 
Manganese 1735 6.0600 171 2 -373 70- 130 EPA 200.8 Mod QM-02 
Nickel 12.62 4.0400 17.66 125 70 - 130 EPA 200.8 Mod 
Copper 0.83 4.0400 5.07 105 70 - 130 EPA 200.8 Mod 
Zinc 2.32 10.100 81.69 786 70 • 130 EPA 200.8 Mod QM-07 
Arsenic 5.61 15.150 21 .94 108 70 - 130 EPA 200.8 Mod 
Selenium 97.17 30.300 123.0 85.2 70 - 130 EPA 200.8 Mod 
Molybdenum I 10.1 2.0200 111.5 71.9 70- 130 EPA 200.8 Mod 
Lead ND 1.5 I 50 I .567 103 70 - I 30 EPA 200.8 Mod 

Spike MSD MSO 
Added Concentration O/o u;o RCCO\'ery RPD 

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

Aluminum 151.50 203.2 102 1.64 70  I 30 20 EPA 200.8 Mod 
Chromium 7.0700 8.56 106 1.15 70 - 130 20 EPA 200.8 Mod 
Manganese 
Nickel 

6.0600 
4.0400 

1727 
16.18 

-131 
88.l 

0.852 
8.76 

70 - 130 
70 - 130 

20 
20 

EPA 200.8 Mod 
EPA 200.8 Mod 

QM-02 

Copper 4.0400 4.84 99.3 4.59 70 - 130 20 EPA 200.8 Mod 
Zinc 10.100 16.88 144 131 70- 130 20 EPA 200.8 Mod QM-07, 

Arsenic 15.150 24.85 127 12.4 · 70 - 130 20 EPA 200.8 Mod 
QR-08 

Seleniwn 30.300 135. I 125 9.38 70 - 130 20 EPA 200.8 Mod 
Molybdenum 2.0200 112.S 119 0.846 70 - 130 20 EPA 200.8 Mod 
Lead 1.5150 1.468 96.9 6.56 70- 130 20 EPA 200.8 Mod 

Frontier Global Sciences, Inc. The results in this report only apply to the samples analy.ed in accordance with the 
chain ofcustody documenl. 77,is analytical report must be reproduced in its entirety. 
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http:analy.ed


4 14 l'onl ius /\v,:. N0nh 
Scattll!, W /\ 9X I 09 
l'h: 206-622-6960~ f'x: 206-622-6870 

GLOBAL SCIENCES 

MATRIX SPIKE/ MATR(X SPlKE DUPLICATE RECOVERY AND RPD 

SOURCE: 1202140-02 

Hatch: F202131 Sequence: J.!HfilL6 
l'..-cpara I ion: Closed Vessel Nitric Qven I;)igcstion Lab Number: F202 I JI -MS/MS.01 

Sample Spike MS MS 

Am1lytc 
Concent..-ation 

(Jtg/L) 
Added 
(µg/L) 

Concentration 
(µg/L) 

'Yo 
Recovery 

Recovery 
Limits Method Notes 

Aluminum 48.4 10100 10380 102 70 - 130 EPA 200.8 Mod AS 

Chromiun1 1.07 1010.0 1060 105 70 - 130 EPA 200.8 Mod AS 

Manganese 1735 1010.0 2770 102 70 - 130 EPA 200.X Mod AS 

Nickel 12.62 1262.5 1303 !02 70 - 130 EPA 200.8 Mod AS 

Copper 0.83 1262.5 1253 99.2 70 • 130 EPA 200.8 Mod AS 

Zinc 2.32 2525.0 2530 100 70 - I30 EPA 200.8 Mod AS 

Arsenic 5.61 1010.0 1073 106 70 - 130 EPA 200.8 Mod AS 
Selenium 97 17 1010.0 I 127 102 70 · 130 EPA 200.8 Mod AS 
Molybdenum 110.1 505 .00 630.5 103 70 - I30 l::J>A 200.8 Mud AS 
Lead ND 252.50 2514 99.5 70  130 EPA 200.8 Mod AS 

Spike MSO MSI> 
Added Concentration o;o O/o Recovery RPD 

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

Aluminum 10100 10120 99.8 2.52 70  130 20 EPA 200.8 Mod AS 

Chromium 1010.0 1050 104 0.9'17 70  130 20 EPA 200.8 Mod AS 
Manganese 1010.0 2755 101 0.548 70  130 20 EPA 200.8 Mod AS 
Nickel 1262.5 1302 102 0.101 70  130 20 EPA 200.8 Mod AS 
Copper 1262.5 1258 99.6 0.384 70  130 20 EPA 200.8 Mod AS 

Zinc 2525.0 2511 99.3 0.770 70  130 20 EPA 200.8 Mod AS 
Arsenic 1010.0 1092 108 1.73 70 · 130 20 EPA 200.8 Mod AS 

Selenium 1010.0 1169 106 3.69 70  130 20 EPA 200.8 Mod AS 
Molybdenum 505.00 616.8 100 2.18 70  130 20 EPA 200.8 Mod AS 
Lead 252.50 249.9 99.0 0.581 70 • 130 20 EPA 200.8 Mod AS 

Frontier Global Sciences, Inc. The results in this report only apply to the samples analyzed in accordance wilh the 
chain ofcustody document. This analytical report must be reproduced in its entirety. 
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http:MS/MS.01


Liz Siska, Project Manager 

·1 1·1 l'onti11s Avl~ NMth 
Seallie, W /\ l))( I 0'1 ~~ l'h: 20(,-(,22-6%0 

. FRONTIER Fx: 206-!>22-<>870 
CL08AL SCIENCES 

MATRIX SPIKE/ MATRIX SPIKE DUPLICATE RECOVERY AND RPI> 

SOURCE: 1202140-0ZREl 

B.itch: F2Q2 W~ Sequence: J I_USOOJ 

Preparation: Closed V<.:ssd Ni!_ri~ Oven Dig£st ion I.ab Numhcr: F202 1..:.1.? -MS/MSD I 

Analytc 

Sample 
Concentration 

(11g/L) 

Spike 
Added 
(11g/L) 

MS 
Concentration 

(µg/L) 

MS 
o;., 

Recovery 
Recovery

Limits Mt'lhod Not<'s

Silver NI) 1.5180 1.529 101 70- 130 EPA 200.R Mod 

An:1lyfc 

Spike 
Added 
(11g/L) 

MSD 
Concentration 

(11g/L) 

MSD 
•Y,, 

Rccovc,·y

'Y., 
RPO 

H.ecovuy 
Limits 

RPO
Limit Method Noles

Silver 1.5180 1.577 104 3.13 70 - 130 20 EPA 200.8 Mod 

Frontier Global Sciences, Inc. TM resuhs in this report only apply to the samples an(l/yzed in accordance with the 
chain ofcustody document. This analytical report must be reproduced in its entirety. 
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Liz Siska, Project Manager 

'11 •I l'<.>n!ius Avc North 
Scat! le, W/1. ')XI ()<J 

.~ Ph: 206-(i22-(>9uO 
Fx: 206-622-6870 

GLOBAL SCl(NCES 

MATRIX SPIKE/ MATRIX SPJKE DUPLICATE RECOVERY AND RPO 


SOURCE: 1202 J40-02RE I 


Batch: F202 149 Sct1ucncc: 2B l 5001 


Preparation: Closed Vessel .Nitric Oven Digestion Lab Numher: F202149-MS/MSD4 


Analyte 

Silver 

Sample 
Concen1ration 

(Jlg/L) 

ND 

Spike 
Added 
(µg/L) 

50.500 

MS 
Concentration 

(µg/L) 

44.17 

MS 
"lc, 

Recovery 

87.5 

Recovery
Limits 

70 - 130 

Method 

l:PA 200.8 Mod 

Notes

AS 
Spike MSD MSD 
Added Concentration 'Yo 'Yo Recovery RPD 

Analyte (µg/L) (Jlg/L) Recovery RI'!> Limits Limit Met boll Notes 

Silver 50.500 43.81 86.8 0.808 70 130 20 EPA 200.8 Mod AS 

Frontier Global Sciences, Inc. The results in this report only apply to the samples analyzed in accordance with the 
chain ofcusrody document This analytical reporr must be reproduced in its entirety. 
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Liz Siska, Project Manager 

·1 I ·1 P1111t i11s Av..: Nwlh 
S1:at1lc. W/\ 98 I 09 

~ -
l'h: 20(,-622-6%0 

. FRONTIER~ 1:x: 7.0Ci-(,'2:>. -hX7lJ 
G L OBAL SCIENCES 

MATRIX SPIKE/ MATRIX SPIKE DUPLICATE RECOVERY AND RPI> 

SOURCE: l 202223-02 

ll.ttch: F202 I% Srq11r11cr: 41.U '?0'.?4 

Preparation: BrCI Oxidation I.ab Numb<·r: ( 7.0] I % -MS/ M~!l 

Sample Spike MS MS 

Analytc 
Conccntrntion 

(ng/L) 
Added 
(ng/L) 

Concentration % 
(ng/L) Recovery 

Recovery 
Limits Method Notes 

Mercury 39.63 102.00 145.3 104 71 - 125 EPA 1631 E 

Analyte 

Spike 
Added 
(ng/L) 

MS D 
Concentration 

(ng/L) 

MSD 
"lo 

J{Cl'O\'Cry 

01n 
RPD 

Recovery 
Limits 

RPI> 
Limit Mctliod Notes 

Mercury 102.00 143.6 102 1.12 71 - l25 24 EPA 163 JE 

Frontier Global Sciences, fuc. The results in this report only apply to the samples ana/y;ed in accordance with the 
chai11 ofcustody document. This analytical report must be reproduced in Its entirety. 

Page /1 oj23
Final Report 15 
fl?n7nM, 



Liz Siska, Project Manager 

·11 -1 Ponlius Ave Nor1h 
Sta11 lc. WA 98 I()1>~ I'll: 206-(i22, (1%0 

~RONTIER. Fx: 206-622-6870 
GLOBAL SCIENCf'S 

MATRIX SP.IKE/ MATRIX SPIKE DUPLJCATE RECOVERY AND RPD 

SOURCE: 1202140-02RE1 

Balch: F202196 Scquenct·: 2H !?!l?,'! 

Preparation: BrCJ Oxidatio11 Lab Number: F202 I 96-MS/MSD2 

Sample Spike MS MS 

Analytc 
Concentration 

(ng/L) 
Added 
(ng/L) 

Concentration % 
(ng/L) Recovery 

Rcco\'cry 
Limits Method Notes 

Mercury 24.34 71.400 96.61 101 71 - 125 EPA 1631 E 

Analytc 

Spike 
Added 
(ng/L) 

MSD 
Concentration 

(ng/L) 

MSD 
% 

Reco\'cry 

% 
RPO 

Rcco\'ery 
Limits 

RPD 
Limit Method Notes 

Mercury 71.400 96.20 IOI 0.422 71 - 125 24 EPA 1631E 

Frontier Global Sciences, lnc. The resuhs in mis report only apply to the samples a11L1!yzed in accordance with the 
chain ofcustody document. This a11L1lylica/ report must be reproduced in its entirety. 
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·I ! ,I f'onlius /\w No11h ~-~i,'. Scall le, W /\ ()X I 09
/ / ~ -~ 

l'h: :::06 . c,22-<,% 0 
' FRONTIER. Fx: ::'Oh-62'.!-6870 

GLOBAL SCIENCES 

MATRlX SPIKE/ MATRIX SPIKE DUPLICATE RECOVERY AND RPD 

SOURCE: 1202140-02REI 

na1cla: F2022Ji Sequence: :!n:> 10 10 

Prcp:1 ration: Closed Vessel Nilri<;_Ovcn Digestion Lab Numl>cr: f2022 I5-MS/MSD I 

Analytc 

Zinc 

Sample Spike 
Conecntrntion Added 

(11g/L) (µg/L) 

ND JO.JOO 

MS 
Concentration 

(µg/L) 

9.65 

MS 
%, 

Recovery 

95.5 

Recovery
Limits Mdhod 

70 - 130 EP/\ 200.8 Mod 

Noles

Cadmium 

Analyte 

Zinc 

0.2 16 

Spike 
Added 
(µg/L) 

10.100 

0.80800 

MSD 
Conccnlration 

(µg/L) 

9.99 

1.142 

MSD 
4~.o/o 

RPD Recovery 

98.9 3.47 

11 '.i 

Recovery 
Limits 

70 - 130 

70 - no LI'J\ 200.8 Mod 

RPD 
1.imit Method 

20 EPA 200.8 Mod 

Notes 

Cadmiulll 0.80800 1. 189 120 4.07 70 - 130 20 EPA 200.8 Mod 

Frontier Global Sciences, Inc. 1he results in this report only apply to the samples analyzed in accordance with the 
chain ofcustody document. This analytical report must be reproduced i11 its entirety. 
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Liz Siska, Project Manager 

-11-1 Pont ius:\1·c NonIi 
Sc:nulc. W,\ 98109 / --z~ Ph: ?06-622-6%0 

. FRONTIER. h, : 20'1-<,2'.:-Mi70 
GL08A L SCIENC ES 

MATRIX SPIKE/ MATRLX SPIKE DUPLICATE RECOVERY AND RPO 

SOURCE: J202140-0ZREJ 

U:itch: F2022 15 Sc<111cncc: 2 1121010 

Preparation: Closed Vessel Nitric Oven D_igcstion L:1h Number: F20)_2_l>_-MS/t,.1SD2 

Sample Spike MS MS 

i\nalytc 
Conccntrat io n 

b1g/L) 
Added 
(µg/L) 

Concentration 
(Jig/L) 

% 
nccovcry 

Recovery
Limits Method Noles

Zinc ND 2525.0 2297 91.0 70 - 130 EPA 200.R Mod AS 
Cadmium 0.2 16 IO 1.00 87.3 1 86.2 70 - 130 FP/\ 200.8 Mod AS 

Spike 
Added 

MS() 
Concentration 

MSD 
0/o '\lo Rcco\·c ry RPO 

An:1lytc (µg/L) (11g/L) Recovery RPO Limits Limit Method Notes 

Zinc 2525.0 2300 91. I 0.162 70 - 130 20 EPA 200.8 Mod AS 
Cadrniurn 101 .00 89.53 88.4 2.50 70 - 130 20 EPA 200.8 Mod AS 

Frontier Global Sciences, Inc. The results in this report only apply 10 the samples analyzed in accordance with the 
chain ofcustody document. This analytical reporl must be reproduced in its entirety. 
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-11-l Pontius /\vc N,,rch 
Scatlk. WA 9Xl()l)~ Ph: 206-622-6%0 

' FRONTIER Fx : 206-622-6870 
CLOOA L SCIENCES 

LABORATORY CONTROL SAMPLE/ LABORATORY CONTl{OL SAMPLE DUPLICATIS 

RJ~COVERY AND RPD 

I.latch: F20213 1. St·<1urnn•: 2B 1_8_0 16 


Preparation: ~Jg~csJ Ycsss;Lt,lilric Oven I~i,g_cslion Lab Number: F202J_1 I-BS/BSD! 


LCS Source: Hla11k SpiJ..e 


Spike LCS LCS 
Added Concentration "lo Recovery 

/\nalyte (µg/L) (µg/L) Re<:overy Limits Method Notes 

/\hnninum 150.00 145.9 97.3 R5 - 115 EPA 200.R Mod 

Chromium 7.0000 6.94 99. 1 85 - 11 5 EP /\ 200.8 Moel 

Manganese 6.0000 5.91 9R.5 85 115 EP/\ 200.R Mod 

Nickel 4.000() 4.19 105 85 115 EPA 200.8 Mod 

Copper 4.0000 4.40 110 85 11 5 EPA 200.8 Mod 

line 10.000 11.13 111 85 • 115 EPA 200.8 Mod 

Arsenic 15.000 IS.OS 100 RS - 11 5 El'/\ 200.8 Mod 

Selenium 30.000 30.61 102 85 115 EPA 200.8 Mod 

Molybdenum 2. 0000 1.93 96.6 85 - 115 EPA 200.8 Mod 

Lead 1.5000 1.560 104 85 115 EPA 200.8 Mod 











Analytc 

Spike 
Added 
<,1g/L) 

LCSD 
Concentration 

(µg/L) 

LCSD 
0/o 

Recovery 

0/o 

RPO 
Recovery 

Limits 
RPD 
Limit Method Notes 

Aluminum 150.00 147.3 98.2 0.925 85 - 115 20 EPA 200.8 Mod 

Chromium 

Manganese 

Nickel 

7.0000 

6.0000 

4.0000 

6.94 

6.00 

4.23 

99.1 

99.9 

106 

0.0117 

1.48 

1.04 

85 115 

85 - 115 

85 - 115 

20 

20 

20 

EPA 200.8 Mod 

EPA 200.8 Mod 

EPA 200.8 Mod 

Copper 

Zinc 

4.0000 

10.000 

4.43 

10.92 

111 

109 

0.54 1 

1.97 

85 • 11 S 

85 - 115 

20 

20 

EPA 200.8 Mod 

EPA 200.8 Mod 

Arsenic 

Selenium 

Molybdenum 

Lead 

15.000 

30.000 

2.0000 

1.5000 

14.83 

32.03 

1.91 

1.586 

98.9 

107 

95.4 

106 

1.46 

4.53 

1.17 

1.66 

85 - 115 

85 - 115 

85 - 115 

85 · 115 

20 

20 

20 

20 

EPA 200.8 Mod 

EPA 200.8 Mod 

EPA 200.8 Mod 

EPA 200.8 Mod 



Frontier Global Sciences, Inc. The results in this report only apply to the samples analyzed in accordance with 1he 
chain ofcustody document. This anaiyticalreport must be reproduced i11 its emirety. 

Page 15 o/23 
Final Report 
n?/?71?()1? 

19Liz Siska, Project Manager 



Liz Siska, Project Manager 

·1 I 4 Pon1ius /\ vc.: North 
Seattle. WA 9810') ~ l'h: 2.06-622-6%0 

. FRONTIER Fx: 201,-622-<iX70 
GLOBAL S(l[NCI.S 

LABORATORY CONTROL SAMPLE/ LABORATORY CONTROL SAMPLE DUPLICATE 

RECOVERY AND RPO 

Balch: F202 I 49 St:t111cncc: .~n,soo r 

Prepar:1lion: CIQ.SCd Vessel Nitric Oven Digestion Lah Number: F202 I 49-13S/BSD I 


LCS Source: Blank Spjkc 


Spike LCS LCS 
Added Cooceolralion u;o Recovery 

Analyle (µg/L) (i1g/L) Recovery I ,imils Melhod Noles 
Silver 1.5000 1.709 I 14 85 - 115 EPA 200.8 Mod 

Spike LCSO LCSO 
Added Conccntralion 'Yo o;o Recovery RPO 

Analyle (11g/L) (11g/L) Recovery RPO Limits Limit Method Noles 
Silver 1.5000 1.738 116 1.68 85 - I 15 20 EP/\ 200.8 Mod QM-12 

Frontier Global Sciences, Inc. The results in this report only apply to zhe samples ana(v::ed in accordance with the 
chain ofcustody document. This analytical report must be reproduced in its entfrety. 
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Liz Siska, Project Manager 

4 I -1 1'0111 ius Ave North 

~~ Seattle, WA 98109 
l'h: 20(,-672-<i')(,0 

FRONTIER. f X: 206-(>22-68'/0 

CLOOAL SC I ENCES 

LABORATORY CONTROL SAMPLE/ LABORATORY CONTROL SAMPLE DUPLICATE 

RECOVERY AND RPO 

Sequence: :rn 17024 


Preparation: Brei Oxicl:llion Lab Numhcr: f20219.§.: BS/f3SQ1 


LCS Source: LCS 


Spike LCS LCS 
Added Concentration o;., Rcco\'cry 

A1ialyle (ng/L) (nJ!IL) Recovery Limits Mclhod Notes 

M..:rcury 15.679 16.27 104 80 - I20 EPA 163 1[; 

Spike LCSD LCSD 
Added Conccntralion cy., o;., Recovery RPO 

Analyte (ng/L) (ng/L) Recovery RPD Limits Limit Method Notes 

Mercury 15.679 16.20 103 0.396 80 - 120 24 EPA 1631E 

Frontier Global Sciences, Inc. The results in this repor1 only apply to the samples analyzed in accordance wilh the 
chain ofcustodydocument. This analytical rcporl mus/ be reproduced in Its enlir.ury. 
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Liz Siska, Project Manager 

4 14 Pontius /\vc North 
Scallk. W/\ 9li I()<) 
l'h · :!06 -622-6')(,(l~ Fx: 20<)·<•22-1,870 

GLOBAL SCI E NC[S 

LABORATORY CONTROL SAMPLE/ LABORATORY CONTROL SAMPLE DUPLICATE 

RECOVERY AND RPD 

Batch: F2022 I5 Sc1111cnce: 2[}1_1Ql0 


Preparation: Closed Vessel Nitric Oven Digestion Lab Number: F2022 l 5-BS/BSP1 


LCS Source: )31~$pikc 


Analytc 

Spike 
Added 
(11~/L) 

LCS 
Conccntr:ition 

(1tg/L) 

LCS 
o;o 

Recovery 
Recovery 

Limits Method Notes 

Zinc 10.000 9.99 99.9 85 - 115 EPA 200.8 Mod 
Cadmium 0.80000 0.892 112 85 - 11 5 EPA 200.8 Mod 

Analyte 

Spike 
Added 
(µg/L) 

LCSD 
Concentration 

(µg/L) 

LCSD 
O/o 

Recovery 

01,, 

RPO 
Recovery 

Limits 
RPI> 
Limit Method Notes 

Zinc 10.000 9.93 99.3 0.528 -85 - 11 5 20 EPA 200.8 Mod 

Cadmium 0.80000 0.897 112 0.517 .XS - 115 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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Liz Siska, Project Manager 	

,11,1 l'onti11s /\vc Norlh 
Seattle, WA C)8109~~ l'h: 20(,-622-6960 

. FRONTI ER Fx : 206 -622-6870 
GLOBAL SC IEN CES 

PREPARATION BLANKS 

Instrument: ~ ' l'MS-Ci Sc11ucncc: 2:11!_500 I 

Preparation: Closed Vessel Nitric Oven l~igcstiQ!1 

Lah Sample ID Analylt' 	 Found MRL Units Batch Method Noles 

l-'202149-RLK I Silver 	 -0.0002 0.020 µg/L F202 I49 : PA 200.8 M()( IJ 

Frontier Global Sciences, Inc. The results in this report only apply lo the samples analyzed in accordance with rhe 
chain ofcustodydocumenr. This analytical report must be reproduced in Its entirety. 
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Liz Siska, Project Manager 	

,114 P0ntius Av1.: Nonh 

~ 	 SeaIt k. \VA 98101) 

Ph: 20<,-<,n-h%0 
~IER~ Fx: 20<,-<,22-(,870 

GLOBAL SCIENCE S 

PREPARATJON BLANKS 

lnstrunu·nt : llg-16 Sequence: 2817024 


Preparation: BrCI Oxidation 


Lah Sample 10 Analytc Found MRL Units Batch Method Notes 

F202 196-BLK I 

r-202 I 96-BLK2 

F202 \ 96-13LK3 

F202 l 96-13LK4 

Mercury 

Mt.:rcury 

Mercury 

Mercury 

0.04 

0.04 

0.05 

0.08 

0.50 

0.50 

0.50 

0.50 

ng/L 

ng/L 

ng/L 

ng/L 

f'202196 

F202196 

F202196 

F2021 96 

EPA 1631E 

EPA 1631E 

EPA l<i31F. 

t--:PA 1631E 

u 
u 
u 

() B-04 , l I 

Frontier Global Sciences, Inc. The resulls In 1his repon only apply to the samples analyzed in accordance with 1he 
chain ofcustody document. This analytical report must be reproduced in its entirety. 
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Liz Siska, Project Manager 

~~~. 

. FRONTIER 

GLOBA L SCIENCES 

·11 :1 Po111ius /\vc North 
Seattle.:. W/\ 98109 
f'h : 206-62:?-6%0 
F:,.. : '.rn<,-<,-1.! 6870 

lnstruml·nt: J..Lttv1S (1 

PREPARATION BLANKS 

Scqucnrc: 2R 18016 

Pr·cparation: Closed Vessel Nitric O,·cn Di!.!csti0n 

Lah Sample 10 Analy1c Found MRL Units Ba1ch Method Notes 

F20213 l -BLK I Aluminu111 0.09 4.0 µg/L F202131 : PA 200.8 Mo< u 
F202 131 -BLKl Chromium -0.02 0.10 ftg/1 . F20213 1 ~PA 200.8 Moc l) 

F202 13 l-B1.K I Manganese 0.004 (J. I 0 11g/l , F20213l ~I'A 200.8 Mot lJ 

F202 IJ I -OLK I Nickel 0.004 0.10 ~1g/L i-:202131 ~pA 200.8 Mot u 
F202 l31 -BLKI Copper 0.005 O.l 0 µg/L F202131 :PA 200.8 M0t u 
F202 131-BLKl Zinc 0.07 0.20 ftg/L F20213 1 ::PA 200.8 Mm lJ 

F202 131-BLKI Arsenic -0.10 0.15 11g/L F202131 2P A 200.8 Moc u 
l-'202 131-BLK I Selenium -0.06 0.60 µg/L F20213l 2PA 200.8 Mo< u 
F20213 I -BLK I Molyhdenum 0.01 0.06 11g/L F202131 : PA 200.8 Mo< u 
F202131 -BLKI L<!ad 0.002 0.0•10 µg/L F20213 1 : PA 200.8 Moc I) 

Frontier Global Sciences, Inc. The resuhs in this report only apply lo rhe samples analyzed in accord11nce wilh 1he 
chain ofcustody document. This analytical report must be reproduced in 11s cmircty. 
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Liz Siska, Project Manager 

/-----, 

. FRONTIER 

G L O BA L SCI E N C E S 

.J I .J Pont ills A vc North 
Sc:tll It.:, WA '>XI()</ 
Ph: 206-622-6%0 
Fx : 206-622-6870 

PREPARATJON BLANKS 

1 ust.-umcnt: l(Pl\1~ ~ Sequrncc: 7. H2 !,!) ! 0 

Prcp:1ralion: Close::d Vcsscl Nitric (.2._v~ligcsli~>!] 

Lab Sample ID An.ilytc Fount! MRL Units Batch J\frthod Noles 

F2022 I5-BLKI Zinc -0.03 0.20 tll/ L F2022 I 5 : PA 200.8 Moc u 
F2022 I 5-BLK I Cadmium -0.001 0.020 µg/L F202215 :PA 200.8 Moc u 

Frontier Global Sciences, Inc. The results in this report only apply to the samples analJ,;ed in accordance with the 
chain ofc11stody document. This analyticalreport must be reproduced in ils enti,·ety. 
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Liz Siska, Project Manager 

111 ·1 l'onti11~ Ave Nnrlh 

~--~ " S1.:allk, W:\ 98 109 

. FRONTIER 
Ph: 20(1-621-6%0 
Fx: ~06,(122-6870 

GLOBA L SCIENCES 

Notes and Definitions 

lJ Analyte included in the a11a lysis, but no! detected 

QR-OX ll1e RPI) value for the MS/MSD w;1s outside of acceptance limits. Batch (..)C acceptable based on matrix duplicate and/or 
LCS/LCSl) Rl'L> values within control limits. 

QM-12 Initial or continuing calibration vcrilieation and/or blank spike/blank spike duplicate recoveries above upper rnntrol limits. All 
reported sample co11cc11tralio11s were below the reporting limit. 

QM-07 The spike recovery was outside control limits for the MS and/or MSD. The batch was acc..:p1cd based on LCS and LCSD 
recoveries within 1:on1rol limits and, when analysis permits, ;u..:c..:ptabk AS/ASD. 

QM-02 The MS and/or MSD recoveries outside acceptance limits, due to spike concentration less than I times the sample concentration. 
The batch was accepted based on I.CS and I.CSI) recoveries within co11trol limi1s and, when analysis permits, accep1able AS/ASD. 

QI3-04 The blank was preserved Lo 2% BrCl rather than I%. The control limit for blanks preserved to greater than I% BrCI is the 
preservation pen.:entage multiplied by the M RI .. 

AS This MS and/or MSD is an analytical spike and/or an analytical spike duplicate. 

DET Analyte Detected 

MDL Minimum Detection Limit 

MRL Minimum Reporting Limit 

ND Analyte Not Detected at or above the reporting limit 

wet S:.imple results reported on a wet weight basis 

dry Sample results reported on a dry weight basis 

RPO Relative Percent Difference 

RSD Relative Standard Deviation 

Frontier Global Sciences, Inc. The results in chis report only apply 10 1he samples analyzed in accordance with the 
chain ofcus1ody document. This analytical report must be reproduced in Its entirety. 
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·~ 14 Pontius Ave North ~ Scattk. WA 9810') 
Ph: 206-627.-6<)60 

CLOSAL SC I ENCES Fx : 206-622-6870 

27 February 2012 

Jeff Gagne 

Eastern Analytical, Inc 

25 Chenell Driv<.: 

Concord, NII 03301 

RE: Merrimack Station 200.8 

Enclosed are the analytical results for samples received by Frontier Global Sciences. J\11 quality control 

mea(;urements are within established control limits and there were no analytical difficulties encountered 

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

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

Sincerely, 

L iz Siska 

Project Manager 

.~ 
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Liz Siska, Project Manager 

I ~ 
·11 :I l\ml ius Av1.: Nor!l1 

St:attk. W,\ 98 109 
l'h: ? 0 (1-622-6 1)<,0 
l·'.x. 2( 16-6 ) -~· (>870 

GLOBAL SCIENCES 

ANALYTICAL REPORT FOR SAMPLES 

I .:, ho ratory: Frontier (ilohal Scicrtft;,~.,Jpc. SDG: 


Client : Eastern Analytical, Im.: 


S:1mplc JI) Lab JI> Malrix l>:1tc Sanmk<.1 IJ:1tc llcccivcd 

Effluent Field Blank 1202 I 40-0 I Water 09-Fch- l 2 00:00 I O-Fcb- 12 09:25 


Treat Tank Effluent I 202 140-02 Water 09-Feb- I 2 00 :00 I 0-Feb· 12 09:25 


Frontier Global Sciences, Inc. 11,e results in this report only apply ro the samples analy..ed in accordance with the 
chain ofcustody document. 11,is analyrica/ report must be reproduced In Its entirety. 

Page I of12 
/202140Final Report B, Co, V 
{)?I?71?()1 ' 
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Liz Siska, Project Manager 

111 ,1 l'onli11:; /\ vt: Norlh 
Sc111tlc. WA 98109-~ Ph: 206-622-6%0

~ONTIER. Fx: 206-622-6870 
GLOBAL SC I ENCES 

CASE NARRATIVE 

S/\MPLI·'. RFCF.IPT 

Samples were received at Frontier Glohal Sciences (FGS) on February 10th. 2012. ·me samples were rt:ct:ivcd inlact, on-ice with 
temperatures measured at 2.0 degrees Celsius. 


SAMPLE PREPARATION AND ANALYSIS 


Samples were prepared ;ind analyied for 101:11 metals in accordance with EPA Method 200.8 (modi lied). 


ANALYTICAL ISSUES 

l.iquid spikes Wl:re prepared for every preparation as a measure ofaccuracy. All liquid spikes and cer1 ilied reference miilerial were within the 
control limits. 

As an additional measure of the accuracy of the methods utilized for analysis and to check for malrix interference, matrix spikes (MS) and 
matrix spike duplicates (MSD) were digested and analy7.cd. All of the matrix spike recoveries were within lhc eonlrol limits with the 
exception of any QC flagged and described in the notes and definitions section of the following report. 

A reasonable measure of the precision of the analytical methods uti lized for analysis is the relative percent difference (RPD) between nrntrix 
spike and matrix spike duplicate recoveries and between laboratory control sample and laboratory control sample duplicate recoveries. All of 
the relative percent differences were within the control limits with the exception of any QC flagged and described in lhe noles and dt.:linitions 
section of the fo llowing report. 

Frontier Global Sciences, Inc. The results in this report only apply10 the samples analyzed in accordance wirh the 
chain ofcustody document. This analytical report must be reproduced in irJ enrirety. 

Page 2 of/2 
1202140 Final Report B, Co, V 
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-11-1 Po111i11, /\vc N1,rth 
Scalt le, \V/\ lJK I()<) ~ 


. FRONTlER 
(..LOB/IL SCIENC[ S 

1·2~ 

' F RC) N T I E. R 
I , I \I It A; ', 1 1 1 N(_ t ' , 

·--~----·----- - -··-- -
l !w:\\ ,:::.1...·.~:.··1 ,-.,,.,n\) t ·,, •. l, .L,, 
/,1f1\ II ','• { ',-'-. 1. <".- ( ll ~,,,,..,, 

'· •· •, .•. J l'.!H ·'°J~ ~., 1 

f>n:1:·, ~ r...~!~',.t"vili~ ,_.)t-,,_.{; .,.-..{/ _ 

P,l ·:1t:1t In ';:..t ~M C'. 

/\: It " .·~.·.. 

,, ' 

l'h: 20(,-6?.2-(,')60 

Fx : 206--<>22-6870 

CUAIN OF CUSTODY fORMS 

Cli.w• :,r ( l:~w,jy n cco:<1 & Laty,~,,:o,'( /\n <1 ly,1s ac:we,:1: 'lk W,\ Q(l]()'l 

;,.!, , \'·/~11e :. ~~ed1:·:ir:-r:t··•. P!:!11~ ..~r-:d f ·.!·1:-tic!I i:s~u~, ]OG GJ/ il..t..lr>I? 

.'u,·. , , ,' ;(,H/l)liy(l;c)(<U!)l,', ,'<. ();:., :: ' · :"'1plt:•, 

(. 2 \ '- \ (-------·----
1 l 'n:, ,~: - r.. ·. ~ ( .....,., ... ' 
r ·f u ,r;. t. f-111 , ., .., , ., •. ,. / .11. 
f 111, l :•- 1:Jc..,, ,., _; t,. I.:,. <·,,,•,,. 
<.~,-~~;,, ; ·J·i, l 7 ,~ ~ 
l 11.il1••' ,. ·~,~ ,..~ 
,..1,,, ...... 

._:;/)1./ . 

:9-:~l._1' I '"1.~, ('• .,;J,.I f,-. 
' \ ' "i'\, ~ ·~(- ..,~.. 1' )/f'i!~ i)

!~) ~Ir. ...;., ....~.·€. (.Ai~.. J·~ / t.;. . 

. f'(.,..) ~ .;.;., ~- - f- . 

I\ ,(,(_ ;',/ .......:,\ ('1' / i !.. 


n1e results in this report onlyapply to the samples analyzed in accordance with theFrontier Global Sciences, Inc. 
chain ofcustody document. This analytical report must be reproduced in its entirety. 
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Liz Siska, Project Manager 

41,1 1'011tiu.o; Aw Nt,rth 
Scali le, W / \ 1)X IOI/~~' Ph: 20<>-&22-h%0 

. FRONTIER·' Fx : 206-(i22-6870 
CLOO/ll SCIENCE S 

ANALYTlCAL RESULTS 


Effluent Field Blank 


Matrix: .WJ!!<::.r l.;1horntory 11>: I2021-10-0 I 

i\11alylc Result MDL MRL Units Dilution Batch Sequence Analyzed Method Noks 

QB-02, Boron NO 0.2 1 3.00 F202131 2Bl8016 02/17/ 12 EPA 200.8 Mod 
()M12, U 

Cobalt NO 0.007 0.10 µg/L F202131 2Bl80I6 02/17/12 EPA 200.8 Mod U 

Vanadium ND 0.0 I (l.10 ,,g/1, F202131 2B l8016 02/ 17/ 12 El'/\200.SMod U 

Frontier Global Sciences, Inc. The resulls in this report onlyapply to the samples UJUJ!yzed in accordance with lhe 
chain ofcustody document. This a11afylicalreport must be reproducedin its entirety. 
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Liz Siska, Project Manager 

'i 14 P,)n1ius Ave N1,nh
"\\If Scalllc. WA 98109 

~~< l'h: )()(,.<,,).:-6')(>() 

. FRONTIER Fx: 20(,.(,226X70 
Gl.OBAL SCltNtrs 

ANALYTICAL RESULTS 

Tr·cat Tank Effluent 

Malrix: }Yater Lahoralory ID: _1 2Q?l40-02 

Analytc Result MOL MUI. Units Dilution Baldi SCt]UCIICC A1llllyzcd l\klhod Notes 

Boron 357000 ,11 2 6000 11g/L 2000 F20213 1 2B24005 02/23/12 EPA 200.8 Mod 

C:ohalt ND 0.34 5.00 pg/L 50 F20213 1 21318016 02/17/12 EPA 200.8 Mod ll 

Vanadium ND 0.68 5.00 pg/L 50 f-202131 20180 16 02/17/12 EPA 200.8 Mod u 

Frontier Global Sciences, Inc. The results in this report only apply to the samples analyzed in accordance with the 
chain ofcustody dOC11ment. This analytical report must be reproduced in its entirety. 
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Liz Siska, Project Manager 

'11 -i 1'1111ti11s Ave NtH1h 

Seattle. WA <)8109 
l'h · 206-622-(,%0~" . f ROI\.JTlER . Fx: 206-622-687() 

GLOBAL !.(l ( N C(S 

MATRJX SPIKE/ MATRIX SPIKE DllPLICATF. RECOVERY AND RPD 

SOURCE: 1202140-02 

H.ikh: F202 131 Scc1ul·11cc: ;rn 180 I<> 


Prcp:1 ration: Closed Vessel Nitric Oven Digestion Lab Number: F202 l]_l -MS/MSD1 


Analylc 

Sample 
Co11ccnlratio11 

(1tg/L) 

Spike 
Added 
{1t~/L) 

MS 
Co11cc11lratio11 

(1tg/L) 

MS 
%, 

Recovery 

136 

Hccovcry
Li Illits 

70 - 130 

Method 

EPA 200.8 Mod 

Notes

QM-07 Vanadium 1.2 1 5.0500 8.07 

Cobalt 0.76 5.0500 5.83 100 70 - 130 EPA 200.8 Mod 

Spike MSI) MSI> 
Added Concentration o/o O/o RccO\'ery RPD 

Analytc (µg/L) (µg/L) Recovery RPD Limits Limit Method Notes 

Vanadium 5.0500 6.58 106 20.2 70 IJO 20 F.PA 200.8 Mod QR-08 
Cobalt 5.0500 6.06 105 3.84 70 130 20 EPA 200.8 Mod 





frontier Global Sciences, Inc. The resufls in this report only apply to the samples analyzed in accordance with 1he 
chain ofcustody document. This analytical report must be reproduced in its entirety. 
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Liz Siska, Project Manager 	

·11 ·1 P1mti11s /he No11h __m_::-.\.Jb; 
Sc:ittk, WA 1JXJ()1J/ .- ~ l'h 20<,-(i2.!-6%0 

FROf'JTIER ,..x : 206-622-(18 70 
CLOOAL SCIENC[S 

MATRIX SPIKE/ MATRIX SPIKE DlJPLICATI( RECOVERY AND RPI) 


SOURCE: 1202140-02 


Batch: .!:..Z.02 1, I Sl'IJlll'IICl': ?I! Ilill J.<1 

Preparation: QQi~~ Y£~~el)iitric_Own Di1~!!2.!.! Lah Numhrr: F202 I , I -MS/MSD2 

Sample Spike MS MS 
Conc<'nlration Added (:oncenlralion 'Yo lh•covcry 

Analytc (1•g/L) (ltg/1,) (µg/L) RccO\'cry Method NotesLimits 

Vanadium 1.21 1010.0 1097 108 70 - 130 EPA 200.8 Mod AS 
Cobalt 0.76 505 .00 517.4 102 70 - 130 EPA 200.8 Mod AS 

Spike 
Addt·d 

MSD 
Concentr:1tion 

MSD 
%, 'Yo Recovery RPI> 

Analytc (11~/L) (µg/L) l{cco\'ery RJ>D Limits Limit Method Notes 

Vanadium 1010.0 1052 I 01 '1.20 70 130 20 l:l'A 200.8 Mod AS 

Cobalt 505.00 518.3 102 O.I S7 70 • 130 20 EPA 200.8 Mod AS 


Frontier Global Sciences, Inc. The results in rhis report only apply to the samples analy;ed in accordance with rhe 
chain ofcustody document. This analytical report must be reproduced in its enJ/rety. 
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Liz Siska, Project Manager 

,11 ,1 hmtiu::- A vc l\orth 

~-~~ Sl'atllt'. WA 'IX 10') 
I'll · :>01,. 6.'.(.(,<)(,() 

. FRONTIER Fx: 206-<,22-(,870 
CLOOAL ~C ll'.N C ( 5 

MATRIX SPIKE/ MATRIX SP.IKE DUPLICATE RECOVl1:RY ANO RPO 

SOURCI~: 1202140-02RE2 

Batch: 1_:2_(12 1:, I 

J>rcparalion: Closed Vcssd Nitric Oven Digc.stion 

Sample Spike MS .MS 
Conccntrnli1>0 Added Conccnlrnlion °/o Hccovery Analytc (µg/L) (Jl!~/l.) (µg/L) Recovery I.imits Method Notes 

Boron 356800 75.750 356500 - 1178 70 - 130 EPA 200.8 Mod QM-02 

Spike MSD MSD 
c-x,, 'X, Addc1I ('ouccntration Recovery RPI) 

(µg/L) Rccow,·y Rl'O Limits l.imit Melhod Notes Analyte (11g/L) 

Boron 75.750 359700 3820 0.909 70 - 130 20 Iii'/\ 200.8 Mod OM-02 

Frontier Global Sciences, Inc. The results in this report only apply to the samples analyzed in accordance with rhe 
chain ofcustody documelll. This analy1ical report must be reproduced in its entirety. 
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Liz Siska, Project Manager 

,1 l ,l l'o1lli11, 1\v, Norlh 

Scaltk. WA 1!8109~--~, l'h: 20(,-(i?'J.-(,lJ(,() 

FRONTIER Fx . ?.()().(12.') (ilOO 
CLOO/I L SCIENCfS 

MATRIX SPIKE/ MATRIX SPIKE DlJPLICATE RECOVERY AND RPD 

SOURCE: 1202140-02RF:2 

Batch: F202 1•1 Sequence: :2n::.100.5 


Prcp:trnlion: Closcq_ Vessel Nitric Oven Digestion Lab Number: F2021 ll.::.MS/ MSOJ! 


S:111111lc Spike MS MS 
Concencracion Added Concencrncion % Recovery

Analyk (11g/L) (11g/L) (11g/L) Recovery Limits Method Notes 

Boron 356800 161600 .530 100 107 70 - !JO EPA 200.8 Mod AS 

Spike MSD MSD 
°!., o;., Recovery RPOAdded Concentration 

(µg/L) <,,g/L) Recovery l{PI) Limits UrniC Method Notes
Analylc 

Boron 161600 497000 86.8 6.43 70 - 130 20 EPA 200.8 Mod AS 

Frontier Global Sciences, Inc. The results in this report only apply to the samples a11alyzed in accordance with the 
chain ofcusrody document. This analytical report must be reproduced In il.i entirety. 
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Liz Siska, Project Manager 

-114 l'on1i11s /\vc N,,rth 
Sc:attk. WI\ tJX I()<J 

l'h . 20(,. 1,:1-~ -(111(,() 

~ER Fx : 20<i-(122-Mr/O 
GLOBAL SC I E N (fS ' 

LABORATORY CONTROL SAMPLE/ LABORATORY CONTROL SAMPLE DlJPLICATE 

RECOVERY AND RPD 

Batch: GDlE! Sc<111c11cc: 2B !J;,QJ_(! 


Preparation: Closed Vessel Nitric Oven Digcsti9n Lah Number: f202 I31 -BSfBSD I 


LCS Source: Blank Spike 


Spike LCS LCS 
Addt'd Concentration % Recovery 

Analytc (1t:.:/L) (µg/1.) Recovery Limits 1\1<-thod Noll·s 

l3ornn 75.000 76.23 102 85 115 EP/\ 200.8 Mod 

Vanadiu111 5.0000 '1 .57 91.4 85 115 EPA 200.8 Mod 
Cobalt 5.0000 5.06 IOI 85 I I .'i EP/\ 20()8 Mod 

Spike LCSD LCSO 
Added Concentration O/o "I., Recovery RPO 

Analytc 

Boron 

(11g/L) (Jag/I,) Recovery JU>O .Limits Limit Method Notes 

75.000 77.22 103 1.29 &5 - 115 20 EPA 200.8 Mod 

Vanadium 5.0000 4.93 98.6 7.59 85 - 115 20 EPA 200.8 Mod 

Coball 5.0000 5.15 103 1.81 &5 - 115 20 EPA 200.R Mod 







Frontier Global Sciences, Inc. The results in this report only apply to the samples anoly:ed in accordance with the 
chain ofcusrody documelll. This analyticalreport musi be reproduced in its e111irety. 
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Frontier Global Sciences, Inc. The results in t
chain ofcustod

Liz Siska, Project Manager 

,I I ,I Pont iu, A vc North -----~\l/£_ Sca11lc. \VA 98 10'> 

/ l'h: } C)(,-Ci2:'.-6%0 
---~ 

FRONTIER Fx : 206-622-Mi70 
GLOB/IL SC l [NCES 

PREPARATION BLANKS 

lnsh·urncnl: ICl'MS-6 Sc11ucncc: ,;213180 I 6 


l'rcpara1ion: <:,]<;1scd Vessel Nitric Oven Di~~-;t_i_o!! 


Lah Sample ID Analytc Found MRL Units Batch Method Noles 

r202 I 31 -13 LK I 

F207.1:-I -Bl.Kl 

F2021 J I -Bl ,K I 

Boron 

Vanadium 

Cohalt 

I. 13 

-0.06 

0.0001 

3.00 

0.10 

0. 10 

µg/L 

µg/L 

µg/L 

r202131 

r202 1:;1 

F202131 

:PA 200.8 Moc 

::: pA 200.8 Mo< 

~PA 200.8 Moc 

u 
lJ 

lJ 

his report only apply to the samples analyzed in accordance with the 
y docume/7/. This ana/y/ica/ report must be reproduced in its entirety. 
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Liz Siska, .Project Manager 

·11 ·1 1'0111 ius Ave Nnnh 
51.'.alllc. WA 98109 ~ Ph: 206-622-6'>60 

FRONTIER Fx: '.W(, .lin-6870 
ClU IJAL SCllNClS 

Notes and Definitions 

U Analyte included in thl.'. an;ilysis. but not ddectcd 

()R -08 The RPD value for the MS/MSD was outside or acceptance limits. Batch QC acccplablc based on matrix duplicate and/or 
LCS/LCSI) R Pl) vallll:s within control limits. 

QM- I 2 Initial or continuing calibration verification and/N blank spike/blank spike duplicate recoveries above upper control limits. All 
reported sample C(lncentrntions were hclow the reporting limit. 

QM-07 The spike recovery was outside control limits for the MS and/or MSD. The batch was acccp1cd based on l.CS and LCSD 
recoveries within control limits and, when analysis permits. m:ceptable 1\S/ASD. 

QM-02 The MS and/or MSD recoveries outside acceptance limits, due to spike concentration less than I times the sample concentration. 
The batch was accepted based 011 LCS and LCSO recoveries within co~trol limits and. when analysis permits. acceptable AS/ASD. 

Q0-02 The method blank and/or initial/continuing calibration blank cont;:iins analyte at a concentration above the MRL. I lowcvcr, the 
!:iamplc concentrations arc less than the MRL. 

AS This MS and/or MSD is an analy1ical spike and/or an analytical spike duplicate. 

DET Analyte Detected 

MDL Minimum Detection Limit 

MRL Minimum Reporting Limit 

ND Analyte Not Detected at or above the reporting limit 

wet Sample results reported on a wcl weight basis 

dry Sample results reported on a dry weight basis 

RPD Relative Percent Difference 

RSD Relative Standard Deviation 

Frontier Global Sciences, Inc. The results In this report only apply to the samples analyzed in accordance wi1h the 
chain ofcustody document This analytical report must be reproduced in its entirety. 
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107558L/l.J\.J eastern analytical, inc. CHAIN-OF-CUSTODY RECORD 
,

professional laborator; seNices 'o:tuLANH 

Date/Time 
Composites need ster1 


Sam pie IDs and stop dates/limes 
 Matrix Parameters and Sample Notes # of containers 

Effluent Field Blank l ~!Ci/ 1~ AqToUSWLLMetalsSub 
aqueous [L

8orComp0 ~ : !)-.)_ 

Dissolved Sample Field Filtered L0 Sampler confirms ID and parameters are accurate _Ci(£le_p~se_rvative/s· HCL HNO, H,SO, NaOH MEOH Na,~,O.l(IC 
7 reat Tank Effluent AqToUSWLLMetalsSub/pH ilcil !cl_ 

aqueous ~ @ or Comp 09 ;;5' 
Dissolved Sample Field Filtered LD Sampler confirms ID and parameters are accurate _Circl'!_f)r!I_Servativf!!s · HCL HNO, H,SO, NaOH MEOH Na,S,O, ~ 

Please ensure this auto COC is accurate, adheres to permit or sampling requirements for this sampling event, and modify as necessary. 

EAi Pro1·ect ID 3902 

Project Name Wastewater Analysis - Weekly 

State NH 

Client (Pro Mgr) Paul Pepler 

Customer GZA GeoEnvironmental, Inc. (NH) 

Address 380 Harvey Road 

City Manchester NH 03103 

Phone 623-3600 Fax 624·9463 (37) 

EmailAddress: paul.pepler@gza.com 

R ort·ngO t1·Results Needed by: Preferred date ep I P ons 
I 

~HC PONumber: 02259252Notes about project: (i.e. Special Limits, Billing info 
181 EDD PDF if different...) Quote No: 1009476~ EDD email 

Subcontract ALL metals to Frontier Global Sciences. ~ PDF prelim, NO FAX Temperature J::-0 °C
Metals include Total As,Cd,Cr.Cu,Pb,Hg,Mo,Ni,Se, D e-mail Login Confirmation 

ONO FAX Ice present Yes %1 No Cl 
MS/MSO. 
Ag.Zn. Metals analyses require project-specific 

sample.i9fllected by: ?~ 
1,-'~ .1/1/1, e>9:5o 

ellnquished by Date/Time 

QC deliverables 

0 A O A+ ~ B O B+ 0 C O PC Relinquished by Date/Time Received by 

Eastern Anaiytica/, Inc. 25 Chene/I Dr. Concord, NH 03301 Phone: (603)228-0525 1-800-287-0525 Fax: (603)228-4591 

mailto:paul.pepler@gza.com



