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Lowel’ D uwamish Waterway G roup Background clam data report
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‘ LABORATORY DATA CONSULTANTS, INC.

A LLLL le ' 7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439
LDC #14172
Windward Environmental, LLC November 04, 2005

200 West Mercer Street, Suite 401
Seattle, WA 98119
ATTN: Ms. Marina Mitchell

SUBJECT: Lower Duwamish Waterway Group Tissue and Sediment Sample Data
Validation

Dear Ms. Mitchell,

Enclosed is the revised EPA Level |V data validation review of Analytical chemistry results
generated in support of the Lower Duwamish Waterway Group project. The analyses were
performed by BrooksRand Trace Metals Analysis & Products. Samples were analyzed for
Inorganic Arsenic by EPA Method 1632 and Total Arsenic by modified EPA Method 1638.
Samples are referenced under the following Sample Delivery Group: WIN002. See the
Sample Analysis Table (Attachment 1) for the number of samples reviewed.

Please feel free to contact us if you have any questions.
Sincerely,

Al Qeps—

Stella S. Cuenco
Project Manager/Senior Chemist

VALOGIN\Windward\Duwamish\14172COV.wpd



Attachment 1

LDC #14172 (Windward Environmental, LLC - Seattle WA / Lower Duwamish Waterway Group)

3) J Total [Inorgnic
DATE | DATE -As As
.DC SDG# REC'D | DUE (1638) | (1632)
Matrix. Tissue/Sediment - T|S|T]|S S|T|S|T|Ss|w|]SsS|w]s|w|s|w]|s]|]w]|s|w]|s S | W S
A WIN002 10/21/05[10/28/05} 12 | 0 -
otal B/SC 12110 ({121 0 olojJojJo]Jo]Jo]J]Oo]JOojJO]JoOo|joOo]JOo]JO]O]JO|JO]JO|[O]O]O 34
Shaded cells inc#icate Level IV validation (all other cells are Level! Il validation). These sample counts do not include MS/MSD, and DUPs 14172ST.wpd




Revision 1
CHEMICAL DATA QUALITY REVIEW FOR TISSUE AND SEDIMENT SAMPLES

Lower Duwamish Waterway Group
LDC# 14172

This report details the findings of an EPA Level |V data validation review of Analytical
chemistry results generated in support of the Lower Duwamish Waterway Group project.
All analyses were performed by BrooksRand Trace Metals Analysis & Products. Samples
were analyzed for Inorganic Arsenic by EPA Method 1632 and Total Arsenic by modified
EPA Method 1638. Samples are referenced under the following Sample Delivery Group:
WINOQ0O2. See the Sample Analysis Table (Attachment 1) for the number of samples
reviewed and the Sample Validation Table (Attachment 2) for the sample identifications
and analyses.

*The QC guidelines used for data qualification are those specified in the National
Functional Guidelines for Inorganic Data Review (July 2002). Specific QC criteria used
follows the Final Benthic Invertebrate Sampling of the Lower Duwamish Waterway
Quality Assurance Project Plan (July 30, 2004) and Additional Clam Sampling in
Background Area Addendum (August 1, 2005). Where specific guidance is not available,
the data has been evaluated in a conservative manner using professional experience.

The following items were evaluated during the review:

e Holding Times

e Sample Preservation

e Cooler Temperatures

® Instrument Calibration

® Blanks

® Matrix Spike/Matrix Spike Duplicates
e Internal Standards

e | aboratory Control Samples

® Target Compound ldentifications

e Compound Quantitation and CRQLs
e System Performance

® Field Duplicates

An asterisk (*) will be placed in the margin 1

to the left of any revised section in the text. VALOGIN\Windward\Duwamish\14172.RV1.wpd



Attachment 1

(3) Total |Inorgnic
DATE | DATE As As
SDG# REC'D | DUE (1638) | (1632)
2 ‘, 2dim T|Is|T]|s]|T|s|T|s|[T]|s|[T|s|[T]|]s|w|s|w|]s|w]|SsS|w]|S|w|[S[w|s[w|[s[w]|[S[W]S
A WIN002 10/21/05({10/28/05 4 i
[Fotal B/SC 1210|120 |o 0o ]Jo|o]Jofo]Jo]Jo]o}o]J]ofo]Jo|J]Oo]J]OoO]J]OfO]J]O|]O]|J]O]JO]O]O]O[O]O[O]34
Shaded cells indicate Level IV validation (ali other cells are Level Ii validation). These sample counts do not include MS/MSD, and DUPs 14172ST.wpd




Attachment 2

Total |Inorganic
Date As As
Client ID # Lab ID # Matrix |Collected| (1638) | (1632)

VI-C1-T 05BR1325-1 tissue | 08/23/05 X X
VI-C2-T 05BR1325-2 tissue | 08/23/05 X X
VI-C3-T 05BR1325-3 tissue | 08/23/05 X X
VI-C4-T 05BR1325-4 tissue | 08/23/05 X X
VI-C5-T 05BR1325-5 tissue | 08/23/05 X X
VI-C6-T 05BR1325-6 tissue | 08/23/05 X X
VI-C1-TS 05BR1325-7 sediment | 08/23/05 X
VI-C2-TS 05BR1325-8 sediment | 08/23/05 X
VI-C3-TS 058BR1325-9 sediment | 08/23/05 X
VI-C4-TS 05BR1325-10 sediment | 08/23/05 X
VI-C5-TS 05BR1325-11 sediment | 08/23/05 X
VI-C6-TS 05BR1325-12 sediment | 08/23/05 X
Du-C1-T 05BR1325-13 tissue | 08/19/05 X X
Du-C2-T 05BR1325-14 tissue | 08/19/05 X X
Du-C3-T 05BR1325-15 tissue | 08/19/05 X X
Du-C4-T 05BR1325-16 tissue | 08/19/05 X X
Du-C123-T1 05BR1325-17 tissue | 08/19/05 X X
Du-C123-T2 05BR1325-18 tissue | 08/19/05 X X
Du-C1-S 05BR1325-19 sediment | 08/19/05 X
Du-C2-S 05BR1325-20 sediment | 08/19/05 X
Du-C3-S 05BR1325-21 sediment | 08/19/05 X
Du-C4-S 05BR1325-22 sediment | 08/19/05 X
VI-C2-TMS 05BR1325-2MS tissue | 08/23/05
VI-C2-TMSD 05BR1325-2MSD tissue | 08/23/05 X
VI-C2-TDUP 05BR1325-2DUP tissue | 08/23/05

Note: X = Validation was performed.

14172VALA.wpd




Total |Inorganic
Date As As
Client ID # Lab ID # Matrix_|Collected| (1638) | (1632)

VI-C4-TMS 05BR1325-4MS tissue | 08/23/05 X
VI-C4-TMSD 05BR1325-4MSD tissue | 08/23/05 X
VI-C4-TDUP 05BR1325-4DUP tissue | 08/23/05 X
VI-C5-TMS 05BR1325-5MS tissue | 08/23/05

VI-C5-TMSD 05BR1325-5MSD tissue | 08/23/05

VI-C5-TDUP 05BR1325-5DUP tissue | 08/23/05

VI-C1-TSMS 05BR1325-7MS tissue | 08/23/05 X
VI-C1-TSMSD 05BR1325-7MSD tissue | 08/23/05 X
VI-C1-TSDUP 05BR1325-7DUP tissue | 08/23/05 X
Du-C123-T2MS 05BR1325-18MS tissue | 08/19/05 X
Du-C123-T2MSD 05BR1325-18MSD tissue | 08/19/05 X
Du-C123.-T2D1 P N5RR1325-18D1IP tissiie | OR/10/05 X

Note: X = Validation was performed.

14172VALA. wpd




Revision 1

Only issues which require comment or action are discussed in this report. Data
deficiencies are arranged by method. Potential effects of data anomalies have been
described where possible.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.

R Quality control indicates the data is not usable.

N Presumptive evidence of presence of the constituent.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.

P Indicates the finding is related to a protocol/contractual deviation.

An asterisk (*) will be placed in the margin

to the left of any revised section in the text. 2 VALOGIN\Windward\Duwamish\14172.RV1.wpd



Revision 1
Overall Data Assessment
*I. Usability

Internal standard recovery problems have warranted the qualification of detected results
as estimated (J) for arsenic in several samples.

Field duplicates were not collected for this sampling event.

The quality control criteria reviewed, other than those discussed above, were metand are
considered acceptable. Sample results that were found to be estimated (J) are usable for
limited purposes only. Based upon the data validation all other results are considered
valid and usable for all purposes.

*deleted SRM statement

An asterisk (*) will be placed in the margin 3

to the left of any revised section in the text. VALOGIN\Windward\Duwamish\14172.RV1.wpd



Revision 1
Total Arsenic by modified EPA Method 1638 & Inorganic Arsenic by EPA Method 1632
I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

Il. Calibration
An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and continuing
calibration verification (CCV) were met.

lll. Blanks

Method blanks were reviewed for each matrix as applicable.

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was based
on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis of each
analyte. No contaminant concentrations were found in the initial, continuing and preparation
blanks.

IV. ICP Interference Check Sample (ICS) Analysis

ICP Interference check data were not required by the method.

V. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Percent recoveries (%R) and relative percent differences (RPD) were within
QC limits.

VL. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results were
within QC limits.

*VIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent recoveries
(%R) were within QC limits.

Standard reference material (SRM) were within QC limits for total arsenic.

An asterisk (*) will be placed in the margin
to the left of any revised section in the text. 4 VALOGIN\Windward\Duwamish\14172.RV1.wpd



*deleted SRM statement

VIIl. Internal Standards (ICP-MS)

Revision 1

All internal standard percent recoveries (%R) were within QC limits with the following
exceptions:

Sample Internal Standard %R (Limits) Analyte Flag AorP
VI-C1-S Gallium™ 169 Arsenic J (all detects) P
VI-C2-S UJ (alt non-detects)

VI-C3-S Gallium™ 148 Arsenic J (all detects) P
UJ (all non-detects)

VI-C4-S Gallium™ 149 Arsenic J (alt detects) P
UJ (all non-detects)

VI-C5-S Gallium™ 147 Arsenic J (all detects) P
UJ (all non-detects)

VI-C6-S Gallium™ 138 Arsenic J (all detects) P
UJ (all non-detects)

Du-C1-S Gallium™ 155 Arsenic J (all detects) P
UJ (all non-detects)

Du-C2-S Gallium 162 Arsenic J (all detects) P
UJ (all non-detects)

Du-C3-8 Gallium™ 158 Arsenic J (all detects) P
UJ (all non-detects)

Du-C4-S Gallium™ 144 Arsenic J (alt detects) P
UJ (all non-detects)

VI-C1-SDUP Gallium™ 157 Arsenic J (all detects) P
UJ (all non-detects)

IX. Furnace Atomic Absorption QC

All graphite furnace atomic absorption QC were within validation criteria.

X. ICP Serial Dilution

ICP serial dilution was not required by the method.

An asterisk (*) will be placed in the margin
to the left of any revised section in the text.

VALOGIN\Windward\Duwamish\14172. RvV1.wpd



Revision 1

Xl. Sample Result Verification

All sample result verifications were acceptable.
XIl. Overall Assessment of Data

The overall assessment of data was acceptable.
XIll. Field Duplicates

No field duplicates were identified in this SDG.
XIV. Field Blanks

No field blanks were identified in this SDG.

An asterisk (*) will be placed in the margin
to the left of any revised section in the text. 6 VALOGIN\Windward\Duwamish\14172.RV1.wpd



LDC #: 14172A4

SDG #:;__WIN002
Laboratory: Brooks Rand LLC

Level IV

%HJ/

VALIDATION COMPLETENESS WORKSHEET

METHOD: Total Arsenic (EPA Method 1638}, Inérganic Arsenic (EPA Method 1632)

Date: M’f

Page:_] of.
Reviewer:__ kv’
2nd Reviewer._y_

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

—Comments
Sampling dates: i / 14— 32 fo§~

Validation A

1. Technical holding times

Il. | Calibration

. | Blanks A

IV. | ICP Interference Check Sample (ICS) Analysis M\" ¥ 2ar, D
U

V. | Matrix Spike Analysis A i
7 E k: ., e
V1. | Duplicate Sample Analysis ')' OV g
v v

Vil._| Laboratory Control Samples (LCS) wt ePM mﬂb@;@:@&;ﬁ_—ﬁé .
VIIl._| Internal Standard (ICP-MS) %‘J

IX. | Furnace Atomic Absorption QC

X. _| iCP Serial Dilution it Vv, RV e

Xl. | Sample Result Verification

A
4
i
A

Xll. | Overall Assessment of Data

XIll. | Field Duplicates M
XIV. | Field Blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
v
1 |VICtT  Trewr 11 |vcsfs Ll d 21 |oucss  edv }  [31 |vicsTouP
2 VI-C2-T 12 VI-CS}I’ S \l/ 22 |Du-C4-S ol/ 32 ~{Du=C123-FHIS—
3 VI-C3-T 13 |Du-C1-T Tﬂ:) At 23 |VI-C2-TMS 33 |Du-Ct MSD
4 |vicaT 14_|pu-C2-T | 24 _|VI-C2-TMSD 34_q0u-c123TIOUP , |
5 [VI-C5-T 15  |Du-C3-T 25 |VI-C2-TDUP 356 |Du-C123-T2MS
] VI-C6-T J 16 [Du-C4-T 26 |VI-C4-TMS 36 |Du-C123-T2MSD
7 VI-C1-TS (».L‘w“ 17 |Du-C123-T1 27 |VI-C4-TMSD 37 |Du-C123-T2DUP
8 VI-CZ-J'S \ 18 [Du-C123-T2 4 28 |VI-C4-TDUP 38 w - C{ - 1;"&‘7
9 |wv-c3-ts \ 19 |pucts  $e Lt 29 |vi-cs-TMS 39 45D
10 | VI-C4-TS y 20 |Du-C2-s y 30 |VI-C5-TMSD 40 \/ W
Notes: &

14172A4W.wpd



we# |9 M VALIDATION FINDINGS CHECKLIST Page:_| of >

SDG#__ L\ Iheo> Reviewer__ (v
v - 2nd Reviewer.___ .~

Method:Metals (EPA SW 846 Method 6010/7000/6020)

Validation Area Findings/Comments

All technical holding times were met.

Cooler temperature criteria was met.
rP e ;

Were all instruments calibrated daily, each set-up time? yd

Were the proper number of standards used? N 4{/\,& /(,\1))
W LA/

Were all initial and continuing calibration verification %Rs within the 90-110% 0-/ /
120% for mercury and 85-115% fur syanide) QG limits?

V_Verevall initial calibration correlation coefficients > 09957 Level IV onl )

SR 2

Was a method blank associated with every sample in this SDG?

Was there contamination in the method blanks? If yes, please see the Blanks
idati pleteness worksheet.
— e

=Matrispike

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or /
MS/DUP. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike /
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for /

waters and < 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was

used for samples that were < 5X the RL, including when only one of the duplicate
th

Was an LCS anaylzed for this SDG?

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD) /
within the 80-120% QC limits for water samples and laboratory established QC
limits for soils?

e
o

If MSA was performed, was the correlation coefficients > 0.995?
Do all applicable analysies have duplicate injections? {Level IV only)

For sample concentrations > RL, are applicable duplicate injection RSD values <

20%7? {Level IV only)

\\\\

1159 imits?

MET-SW. iV version 1.0



LDC #: g1/ VALIDATION FINDINGS GHECKLIST Page:>of 7
SDG #: B o : Reviewer:

2nd Reviewer: ) I

ding IC_omments

Was an ICP serial dilution analyzed if apalyte concentrations were > 50X the 1DL?
Were all percent differences (%Ds) < 10%?

Was there evidence of negative interference? If yes, prpfessional judgement will be
used to quali  data,

T

BRI
gﬁ%g*’_,

Were all the percent recoveries (%R) within the f the intensity of the /
internal standard in the associated initial calibration?

Ifthg%R; were outside the criteria was a regng! (sis _e(f_o(nfmed? ___ ] / I _ __ )

R R L s et SR o i = el i S

Were performance evaluation (PE) sampies performed? pd

Were the ﬁpmanoe eyaluationuP sam !es_withirg_the_apce tance li_m?ts?_ _

= 5 2 5 T 3 > T = e

2 B = e e it s R e AR DA EOA

Were RLs adjusted to refiect all sample dilutions and dry weight factors applicable
to level IV validation? /

— e T e —— s e = —— s

Overall assessment of data was found to be acceptable. '

= o > TR 7 oS

=

Field duplicate pairs were identified in this SDG. _ Ve

Target analytes were detected in the field duplicates. -

Field blanks were identified in this SDG. Ve

Target analytes were detected in the field blanks.

MET-SW.IV version 1.0



Y Sing VALIDATION FINDINGS WORKSHEET Page:_| of |

LDC #: H; _
SDG #:;__WHjfo>- : Sample Specific Element Reference ) : Reviewer:__ MY
~ ' - 2nd reviewer:__ )
All circled elements are app’licable to each sample.
Sample ID| Matrix " | .- Target Analyte List (TAL). .. ' l(

o, 131 8| gy . s, @ Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, M, Hg, Ni, K, Se, Ag, Ne, T, V, Zn, Mo, B, Si, cvé 7‘7‘“! -
"i".\‘i'ﬂ@&w Al, Sb, As Ba, Bg Cd, Ca, Cr, Co, Cu. Fe, Pb, Mg, Mn, Hg, Ni, K; Se; Ag. Na, T,'V, Zn, Mo, B, Si, CN,, ey
)_"7,'—»{ g Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Nl. K, Se, Ag, Na, T1, V, Zn, Mo, B, Si, CN(Z&;?‘*" I
7‘1, 2 X i Al, Sb,o As) Ba, Bb, Cd, Ca, Cr, Co, Cu,'-F_e, Pb, Mg, Mn.AHg.- Ni, K, Se, Ag. Na, T1, V, Zn, Mo, B, Si, CN'Q‘
A,3] | /[ A sb.as, Ba, Be, a, ca, o, Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, Th V, Zn, Mo, B, Si cr(_’ﬂ{_
: — || Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i, CN", ___
ik, }‘L ‘Al Sb.\QBa Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Ni, K.Se Ag, Na, Tl, V, Zn, Mo, B, Si, CN,__ _
564{'0 ’.@_‘- Sb(VLBa.Be.Cd Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, TL V, Zn, Mo, B, S, ON", ___ ____
Al, Sb, As Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Ti, V, Zn, Mo, B, Si, ON", . —
Al, S, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K. Se, Ag, Na, Ti, V. Zn, Mo, B, Si, ON", :__
A, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag. Na, T, V, Zn, Mo, B, Si, CN, ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu; Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Si,CN", ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN", __ |
Al, Sb, As. Ba, Be, Cd, Ca. Cr. Co, Cu. Fe, Pb, Mg. Mn. Hg. NI, K. Se. Ag. Ne. TI. V. Zn, Mo, B, Si, ON", ___ ___
Al, Sb, As, Be, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, ON', _____
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg. Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN", ___ _
A, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN", ____ ___
Al, Sb, As, Ba..Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, SI,CN', _
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B..Si. CN, _
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, HQ, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, Si, CN, _ ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, ___ ____
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', —_
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN", ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, S, CN’, ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN", ___ _

Analysis Method
iICP Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S, CN', ___ __
|LCP Trace Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', ___ _._
I@-MS Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Né. Mn,V,Zn, Mo, B, Si,CN, ___ _
IEFAA Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg! Mn, Hg Ni, K, Se, A_g_ Na, T1, V, Zn Mo, B, Si, CN",

Comments:___Mercury by CVAA if performed

ELEMENTS.4



Loc #:_|¢I12AYf VALIDATION FINDINGS WORKSHEET _ Page:_| of_|_
SCG #:___ wThoP>~ Internal Standards (ICP-MS) Reviewer:__ M~

(k38 ' 2nd Reviewer;__2¢

METHOD: Metals (EPA Method 266-6)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as “N/A".

Y (N) N/A Were all internal standard percent recoveries within 60-125% of the intensity of the internal standard in the initial calibration standard ?
Y (N)N/A If the response to the above question is no, wete the samples reanalyzed as required ?
£ Date _Intornal Standard Assoclated Metals : %R (Limits) Assoolated Samples Q‘Llﬂcggon;
! Giablivm ke (6] 7 Tz /P
> (6 ? £
3 (48 6’7
4 [ Lf ‘1 [o
[S (47 []
3 '3 &8 >
7| | S& 9
g [o> >0
7 5% =]
i /
to ’ ‘ » N [y 23— N '
| | 5T %5 39 it T
. 1
- \ - [<] Y i
] ¥ / 1€ — - Zyx Yo 37T

INTST.45W



LDC #: 4’!7””7[

VALIDATION FINDINGS WORKSHEET Page: | of !

8DG #:____ NN Initial and Continuing Calibration Calculation Verification Reviewer: MW
. 2nd Revlewer:__ﬁ{___

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

Aninitial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysls using the following formula:

%R = Found_x 100 Where, Found = concentration (in ug/L) of each analyte measured inthe analysis of the ICV or CCV solution

True ’ True = concentration (in ug/L) of each analyta in the ICV or CCV source
Recalculated Reported
Acceptable
Standard 1D Type of Analysls Element Found (ug/L) True (ug/L) %R %R (YIN)
ICH (Initla! calibration) ‘ {
T ;{47 ,é’r; CNIRY (0 [o), > (o). 2 Y
!
GFAA (Initial callbration) — 7 ]
\l/ /! > \L.'LF} g [Dg"/é 'o&] y
L CVAA (initial callbration) l
IC# (Continuing calibration) A : -
el |9 ho] | Sbe | o oy | std !
: \V G':FA/( (Continuing calibration) 4 r 5& 1‘-. D (07 - 7 / y

CVAA (Continuing celibration)
Cyanide {Initial calibration)
Cyanlde (Continuing callbation)

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do hot agree within 10.0% of the
recalculated results.
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Loc #: (14 EL

SDG #:_ WINbee >~

VALIDATION FINDINGS WORKSHEET

Level IV Recalculation Worksheet

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recaluculated using the following

formula:

%R = Found x 100
True

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD = 1S-D!_ x 100
(S+D)2

Where,

True =

Where,

Found = SSR (spiked sample result) - SR (sample result),

S = Original sample concentration

D = Duplicate sample concentration

Concentration of each analyte In the source.

An ICP serlal dilution percent difference (%D) was recalculated using the following formula:

Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,

Page: I of !
Reviewer: ___juw-
2nd Reviewer:__ S i

%D = }I-SDR} x 100 Where, | = Initid Sample Result (mg/l)
| SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5)
Recalculatad Reported
Found /S /1 Twe / D/ SDR (units) | Acceptable
Sample D Type of Analysls Element (units) %R/ RPD /%D %R / RPD / %D (Y/N)

(A

{CP interferance check

l/t/}

Laboratory control sample

b

f.61

[o

769

T

b

Matrix spike

(SSR-SR) , &

1.%]

.49
56-%

5.1

b §

Duplicate

Va
Pro—
A’?7

o5

0.2!)

[<.)

B,

Y

ICP seriat dilution

Comments: Refertoa

ropriate worksheet for list of qualifications and associated samples when re orted results do not agree within 10.0% of the recalculated results.

TOTCLC.45W




LDC #:

d

SDG #: Wl ooy

VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification

METHOD: Trace Metals (EPA SW 846 Method 6010/7000)

Reviewer:

Page: ! ofl

Wy~

2nd reviewer: M

Please see qualifications below for all questions answered *N". Not applicable questions are identified as *N/A".
Have results been reported and calculated correctly?

N _NA
N _N/A

N_N/A

Are results within the calibrated range of the instruments and within the linear range of the ICP?
Are all detection limits below the CRDL?

, \
Detected analyte results for {% ’ (2 2 3/) were recalculated and verified using the
following equation: /
Concentration = D il Recalculation:
{In. Vol.)(%SY}
C1 Re  BILCHA oot
RD = Raw data concentration - = 0 2 T 1/7/
Fv = Final volume (ml) 0.7 g/ L 7 ?/
InVol. = Initial volume {ml) or weight (G)
Dil = Dilution factor
%S = Decimal percent solids ' . .
) Roported Calculated
Conoontpation Con ation Acceptable
Sample ID Analyte { E—ZZ{/ ) ( /4 ) Y/N)
0 7 7
\ ! 9,90 /), 9> Y
8 ( WY ) NS4 (N2 v
|2 o 0,730 0/}>1 N
b (Trpes ) 00 t7] o ¢7 v
. 22
> A 2.327] 2,320 \J
! /

RECALC.4S2





