
Project Quality Assurance/Quality Control Narrative

King County Storm Water Intercalibration Exercise

Metafs (Cu, Pb, Zn, Hg, and Hardness)

Storm Water

On aB/20O9, 12 water samples were received at Battelle Marine Sciences

Laboratory in good condition; the cooler temperature upon arrival was

L4.t"C which was outside the recommended acceptability range of 4!2"C

for environmental sample shipping, but acceptable for samples preserved

with acid. A random pH check was conducted on 2 samples (samples 16

and 21) and the samples were verified to have been acidified. Samples

were assigned the Battelle Central File (CF) identification number (30L0)

used with the first batch of samples received previously and were given

the incremental numbers 13 through 24 (3010-13 through 301,0-24). This

information was entered into our laboratory information management

system. Sample containers were placed in locked storage and held at

ambient temperature until processing. Sample 3010-1-6 (sponsor code

L477L6-(IO-12)) was included in this report for consistency, but was

analyzed and reported in a previous report.
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PROJECT:

PARAMETER:

MATRIX:

SAMPLE CUSTODY:

METHOD

L

2

3

4

Calculated as 3.18 x achieved detection limit
Evaluated for concentrations greater than 10x MDL

Evaluated for concentrations greater than 5x MDL
Calculated from measurements of Ca and Mg; units = mg equivalents of CaCO:/L

Five measurements are reported: copper (Cu), lead (Pb), zinc (Zn), mercury

(Hg) and Hardness . Copper, Pb, and Zn were analyzed by inductively

coupled plasma mass spectrometry (lCP-MS) following our Standard

Operating Procedure MSL-|-022, which is based on EPA Methods 200.8 and

SW 846-6020, modified for trace metals analysis. Mercury was analyzed by

Data Quality Objectives
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Analytical

Method lnstrument

Range of
Recovery

SRM

Accuracy

Relative

Precision

Achieved

Detection

Limits

(uelt l

Report

Limits 
1

(uglt l
Cu

Pb

Zn

Hg

Ca

Mg
Hardnessa

soP MSL-r-022

soP MsL-r-022
soP MsL-r-022
soP MsL-r-013
soP MSL-|-033

SOP MSL-I-033

SM 23408

rcP-Ms
ICP-MS

ICP-MS

CVAFS

ICP-OES

rcP-oEs

75-125o/o

75-725%
75-125%
77-723o/o

75-L25%
75-125%

!25%
!25%
!25%
!23%
!25%
!25%

5,25%'
<25%2

<25%2

<25%2

<2OYo3

<2Oo/o3

0.00s3
o.oo22
0.013s

0.000100
3.38
2.92

o.o2o54

0.0169
0.00696
o.0429

0.00030
to.7
9.29

0.06514
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HOLDING TIMES:

DETECTION TIMITS:

BLANKS

BTANK SPIKES (OPRs):

MATRIX SPIKES:

Standard Reference
Materials (SRM)
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our Standard Operating Procedure MSL-|-013, which is based on EPA

Method 1631e. Hardness was determined by calculation following SM

23408, which uses measurements of Calcium (Ca) and Magnesium (Mg) to

determine hardness. The calculation for hardness is given by:

Hardness (mg equivalents of CaCOe/L) = 2.497 [Ca, mg/l-] + 4.118 [Mg, mg/L]

Measurements of Ca and Mg were made by inductively coupled plasma

optical emission spectrometry (ICP-OES) following MSL SOP MSL-l-033,

which is based on two methods modified and adapted for analysis of low

levelsamples: EPA Method 60108 and 200.7.

Samples for trace metal measurements were digested in 2% HNO3 acid at

85"C for 2 hours. This procedure is generally termed a total recoverable

metal (TRM) analysis. Samples for total Hg were digested using bromine

monochloride as outlined in EPA 1531e. Hardness was analyzed in the trace

metal collections.

All analyses were conducted within the target holding time of one year for
metals.

Achieved detection limits were determined by a previously conducted MDL
study where replicates were analyzed and the standard deviation was
multiplied by the Student's-t value for the number of replicates. All sample
concentrations were detected well above the achieved detection limits. The

MDL for hardness was based on the sum of the individual MDL's for Ca and

Mg and converted to hardness based units (mg equivalents of CaCOg/L).

Allanalytical blanks were within the method acceptance criteria (<5x MDL).

Blank spikes were prepared and analyzed for all analytes. Recoveries were
within the DQO target range specified in the DQO Table above.

A matrix spike (MS) and a matrix spike duplicate (MSD) was prepared and

analyzed for all analytes. The MS/MSD for hardness was conducted using

samples 3010-15 (sponsor code L47716-(7-9)) and 3010-21 (sponsor code
L477L6-(25-27)l as requested on the chain of custody. The MS/MSD for
trace metals (Cu, Zn and Pb) was conducted using sample 3010-21 (sponsor

code L47776-(25-2711as requested on the chain of custody. The MS/MSD
for Hg was conducted using sample 3OI0-22 (sponsor code L477L6-(28-30))
as requested on the chain of custody. All spike recoveries were within the
DQO criteria specified in the table above.

The standard reference material (SRM) NIST 1640, Trace Elements in

Natural Water, available from the National Institute of Standards and
Technology (NIST) was used for both trace metals and hardness. For the
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LABORATORY

REPLICATES

ANATYTICAL NOTES

Approvals

trace metal's, the SRM was diluted by a factor of 5 for analysis. The SRM

t64td, Mercury in Water, available from NIST was used for the total Hg

measurements. All recoveries were within the DQO criteria limits specified

in the DQO Table above.

Per the request of the King County project manager, all samples were
analyzed in triplicate. In general, the relative standard deviation (RSD) for
replicate analyses conducted by ICPMS fell within the range of O.24 to 1.8%
(expressed as a coefficient of variation, CV). For Hg, the RSD for replicate
measurements conducted by cold vapor atomic fluorescence spectrometry
(CFAVS) fell within the range of 0.73 to 6.3To, expressed as a CV. The range

for hardness was 0.11 to 0.57%.

EPA Method 1631e specifies that samples containers used for the
sample collection must be either fluropolymer or glass construction.
The samples were received in polyethylene containers which are

not recommended for low level mercury work. The chance for a

bias due to this situation.
Sample L4747L-36 (Battelle Code 3010-12)was received with an

earlier batch of samples and was included in this current analysis

and reporting.
Sample L477t6-(LO-12) (Battelle Code 3010-16)was included in this
report for consistency, but was analyzed and reported in a previous

report.
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KIN G COU NTY E NV BON M ENTAL LAEORATO R Y

LABORATORY WORK ORDER
Project Name: King County Intercalibration Study

Project Number:421973

E L-O I -rq
322West Ewing greet Seattle, WA 98119

Laboratory Project Manager: Fritz G rothkopp' 20 6'68 4-2327Samplers

'N
'ito't3

,to,

g"'ruearree

l4T71e7

L47716-A

L4771 6-10

L47716-11

L4771 6-1 4

14771A15

L4r/1e16

L47716-17

14771 6-1 9

L47716-22

14771 6-31

L4771 &32

comments: Total Numberof Bottl6

TAT = 28 calendar days, 20 working days

se EpA 200.8 or SMs125 for Copper, Lead & Zinc Use Sample L47716-7 , 10,25,28 for QC analysis

se EPA 245.1 or 245.2 for Mercury

'=%.* dfry/a?

Lab COCs.xls Battelle Sequim 3t31/2009
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Indicote in Appropriote Box

Wos o custody seol present?

Wos the custody seol intoct?

Wos cooler(s) temperoture(s) wifhin occeptoble range of
(if multiple coolers, note temp. of eoch)

P.ef erence SOP# MSL-A-OOI

4t2"C or frozen? i4. I .C

"c
Was Project Monoger notified of ony custody /login.discreponcies (cooler temp, sponsor codes. etc)?

comment/Rem.dv, &,np/es A l'"*^,4 tr.|lro) ,.(
Were oll choin of custody forms signed ond doted? //

- W n were samptes fitteredot MsL?

Sonple condition(s):

Container type:

Notes:

TO 8E CO,IIPLETED By PROJECT AtAttAGER

Yes

flErtl
Novy-type Project (reguires high-level sample trocking procedures)

Fiher Somples:

Freeze dry somple(s) - somPles will be weighed ond ploced in ultrolow temp freezer (Login Lob)

Speciol insfructions:

Somple Preservotion Instructions :

Dote To Archive: Dote To Dispose:

No

fltl
[]rl

Other (exploin):

Teflon 6l|) 6loss Cop. Viol other:

Dote/-f tme:OV"rS/y

If preservotion necessory, record Acid Lot#
Type: I o.z% HNo3

[]
flr

Completed

O.5% HCI (H9 somples)

P.efrigerole/Freeze

Other

Notes:

Notes:

Notes:

Notes:

/1

Revsed 121608

Storoge Sheff: / |./-' / '
ooterrine: o/ZS/1 
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