
COVER PAGE........................................................................................................................................................ 1

QC CHECKLIST...................................................................................................................................................2

RUNLOG...................................................................................................................................................................3

STANDARDS PREPARATION WORKSHEET AND CERTIFICATES OF ANALYSIS...4

TABLE OF CONTENTS 

 

COVER PAGE..........................................................................................................................1 

QC CHECKLIST......................................................................................................................2 

RUNLOG...................................................................................................................................3 

STANDARDS PREPARATION WORKSHEET AND CERTIFICATES OF ANALYSIS...4 
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MWH Group 240233
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SM 7196A QC Check List 

Analyst /^T^S

instrument: HACH DR/400GV

Hexavalent Chromium

Anaysis date 

Review date

Cr VI

K b All Samples analyzed wiihb 24 Hr hold time

Samptes wiltitn range of calibration curve, or diluted to within range

CCS/Blank < 1/2 MRL
V
MRL wttiiin +/- 50%

V
_ AH other ealibrat'on points wiSwi +A10% 

LCSfLCSD revovery wiWn +/-15% 

\/^ MS/MSD recovery within +1- 30%

MS/MSD RPD is within +/- 20%

CCV within+/-10%
>
The pH cf the samples are T

No more than 20 samples per batch

MS is rim at a frequency of 1 every 10 samples 
and MSD is run at frequency of t every 20.

LW QtR needed for failed QC

}\\&. SpectM Pet Code noted on the cover sheet

ii
t'

I

f;

h;
i

li

y

2



OZS>Y

AraHydcai Hwtw«l By:
Entered By.

IfttJnwnant Hoch Oft jAOOO Cr-VI by ERA Method 7196A
Anat»*t: A2S Oat*: 5 / 09 / 2008 I Start nme: /o.tf
Cal, Stork Std: Uu Burn In Curve Cal, StockStrtexp. Data: 6/4/08 Cal. Woriilng Sill: AZS060404-1

LOS Stock Std exp. Dais: 6/4/08 \ LCS Working Std: AZSG804Q4-2
CorrtSat^ Slope:------ LCS True Value. 0.05 ppm

S«mpie 1,0, DiWion Turn an
•ample total {«af?» diulioo) Calc. Ffeporteii pH Cornmortu

mis «6* Ab* rent* mgTL mg/L data
S£ank 10 10 0,000 0.000 0.000

SW1 (0.005 ppm} 10 10 &&& 0P0S fiOO°4 Un* 50-150%
SW1 (Q.CSO ppm) 10 10 / 0.0 Zt OpZi /0S*^ UmS:90-110%
BPS 3 (0,050 ppm) 10 10 offl ( fiCGO QiOOo /O0% UmifcSO-110%
Sta 4 (0.200 ppm) 10 10 3.335 9.2&} QX°1 /Op* Limt: 90- 110%
SM 5 (0.50C ppm) to IQ r&rt &£oj o.s<n /O0% Limit:90- 110%

LCS-1 10 10 am o.o SO Hss* 1 $5*/* Um»;8S-115%
1 wetf G.5 10 SIP'S 0,111 2XtJ S/t/4 4 7 ocp

7.... MS 0.5 10 0&T G.iS=t 3/V1 f r tfZS/p' Umft 70 -130%
w 0.5 10 bwi G.Hf% 3,7/- t /OZ’P? umit:70-130%

z&m&ezs#- 10 10 Wfl l— <0O}O om
east 0.1^ I 10 S’ 04W /6/ 7 L \V \i

rftwoms.u^rT^-tQ iQ^csT 10 Qool / 0.86/ om( * 7
sZM5Woi37 M-38 0.1 10 OMZ / O^Z ^T^ZV V {/
S —^
7

to
to

0,020 pomfCCV 10 to ^ iirrHt; 90-110%
B!ankrCC3 10 10

8 10
s 10
10 10 S'

MS 10 . . s Lima: 7C -130%
n to
12 10 s
13 to
14 10
15 10^/

16 Sv>
0.020 PPWCCV 10/'' 10 Lima: 90-110%

aim*/CCB 10
17 10
13 to
10 S' 10
20 .... . ———‘ f& L_____

LCS-2 10 1* o.^s OiOB-z. o.osz. i /Ojty Vir*L‘»-‘n&»i
0.020 ppmSXtf | 10 10 tpfizz o.o}2 O.otV fO% Unit 60-110%

BtanklCCS 1 10 10 &O0Q O.oto 0.060
OC Revlyred ty: B«aj(Bnt HACH Pamai Chwn Oirpma Vor3

B(PO«#;eHO IMtATSZ*

tST

3



Standard

Preparation

Worksheet

&

Certificate of 

Analysis

4



CeRT!F|CATE of ANALYSIS

1.0

2.0

INORGANIC VENTURES is an iSO Guide 34:2000 registered Certified Reference Material (CRM) Manufacturer 
(Certificate #883-02). The certificate is designed and the data is determined in accordance with iSO Guide 
31:2000 (Reference Materials-Contents of Certificates and Labels), ISO Guide 34:2000 "Quality System Guidelines 
for the Production of Reference Materials," and ISO Guide 35:1989 "Certification of Reference Materials - General 
and Statistical Principals."

DESCRIPTION OF CRM 1000 HS/ml. Chromium <*6) in H20 Kff 2o b!2_.

Catalog Number:
Lot Number:

Starting Material:

Starting Material Purity (%): 
Starting Material Lot No:

Matrix:

CGCR(6)1-1, CGCR(6)1-2, and CGCR(6)1-5
Z-CR02152
(NH4)2Cr207
99.989259

F04N14
H20

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Concentration: 1000 ± 3 pg/mL

Certified Density: 0.999 g/mL (measured at 22° C)
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty:

Certified Value (x) = £Xj 
n

Uncertainty (±) = affEs^j172

(x) = mean
xt = individual results
n = number of measurements
Est = The summation of all significant estimated errors
(Most common are the errors from instrumental measurement,
weighing, dilution to volume, and the fixed error reported on
the NIST SRM certificate of analysis.)

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM.

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS
■ 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (ISO VIM, 2nd ed„ 
1993, definition 6.10)
■ This product is Traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. In rare cases 
where no NIST SRMs are available, the term In-house std.' is specified.

4.1 Assay Method #1 1000 + 3 pg/mL
Redox NIST SRM 136e Lot Number: 980702

Assay Method #2 1001 4 4 pg/mL
ICP Assay NIST SRM 3112a Lot Number: 990607
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY
11.1 Shelf Life - The period of lime during which the concentration of the analyte{s) in a property packaged, unopened, and unused 

standard stored under environmentally controlled and monitored conditions wifi remain within the specified uncertainty range. 
Shelf life is limited primarily by transpiration ((oss of water from die solution) and infrequently, by chemical instability. 
Transpiration studies of chemicafly-stabte solutions performed at the manufacturer's facility show a CRM sheif-iife of twenty 
one months for solutions packaged in 125-mL low density polyethylene bottles. When stored under special conditions that 
minimize transpiration and instability, the shetf life can be extended past this limit-

I
11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 

tosses and the chance of contamination which affect the integrity of the CRM and limit its useful life. Manufacturer concurs with 
state and federal regulatory agencies' recommendations that solution standards be assigned a one-year expiration date.

Certification Date: December 08, 2006
Expiration Date: |--------------- 1

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Nick Maida, Product
Documentation Administrator

Certificate Approved By: Kaialin Le. QC Manager

Certifying Officer: Paul Gaines, PhD., Senior Technical Director

(
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HACH COMPANY

An (SO 9001 Certified Company

P.O.Box 389 
Loveland, CO 80539 
(970) 669-3050

Certificate of Analysis
Page 1

COMMODITY:Chxomi\im ’Reference Standard Solution 1GG0 \ 10 mg/I* as total Cr
COMMODITY NUMBER: 14664-42 MANUFACTURE DATE: DATE OF ANALYSIS:
LOT NUMBER: A5005 12/31/2004 1/4/2005

TEST SPECIFICATIONS

Hexavalent Chromium 99S to 1005 ppm
Concentration

pH of the solution 12 to 14

RESULTS

1001.0 ppm

12.0

The expiration date is Jan 2010

The item 1466442 is traceable to NIST standards SRM 136e Potassium 
Dichromate LOT N/A.

Certified by .......... . _ __ _
Paul Rleinwolterink 

Anulyaical Services Chemist
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Reagent Documentation Page: 364
t

. Reagent: ..LW.Aiaa->iJ...^..JlOQO^cQ....-.................. -...... Reagent #: 201090...
s Date Received: ....................................... ........... ...................................... By:................

Date Expired; 3^':° ...... ................. .............. .............. Matrix;
Manufacturer: b'MJA _................ __ ................. ............... Amount: i^ a[

§ Storage Condition; to -ae°C........ ..................... ....................... Lot #: £^s QQt;

Component Comment Standard Concentration

HPiLH ft-dr =♦ H ism "P

Comment:

S

Reagent:
Date Received: 
Date Expired; 
Manufacturer: 
Storage Condition:

Component \ Comment Standard Concentration

n'cc« (ttoiiS-i^d to'
\\n ^
\ z"'

\ X
\. to

.‘stA....................... ~AQ..KTI.U
A,E£.£>...OfS......................................

..aOQie..................................

roD.m_ia£G.p....... ........ ...................

Reagent #: 201091

By^.y*&......... .....
M3trix:.&|...............

Amount:

J Lot

Comment:

Reagent:
Date Received: 
Date Expired: 
Manufacturer: 
Storage Condition;

‘i- .rCc..ag!:
..S to..: itof'...
...SCSCfisiiisM:....

..MortohisiO

..toixi-fQ 3 aip-

Reagent #: 201092....
By: .-a

Matrix: .......

.
Lot #:

j Component / Comment Standard Concentration

! / \
/ ■ \ ■

1

Comment: ___ ______ 88



Reagent Documentation Page: 544

Reagent:
Date Received: 
Date Expired: 
Manufacturer: 
Storage Condition:

Comment ConcentrationComponent

Comment:

Reagent #: 201631 
By:

Matrix: 
Amount:

Reagent:
Date Received: 
Date Expired: 
Manufacturer: 
Storage Condition:

ConcentrationComment StandardComponent

tJhkJpam.S^itccm.
dSlmM...........................................................

..muLomi........................................................
......................................................

4cm^...............................................

Reagent #: 201630

B»: "°£(3~
Matrix: .7

Amoun*;

C41M3

\ Reagent:
Date Received: 
Date Expired: 
Manufacturer: 
Storage Condition:

CO'fO
Shsl^

......................................... .........

Reagent #: 201632

. HM.................
Matrix:

Amount: / 2 S’ (
Lot #: l

Component Comment Standard Concentration
f -f!\ sr' T b ................t# ^.c.ic.fe.aji-1

—

................ -............... ...........................9 ..................... |
Comment:

l
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Reagent Preparation Documentation

Reagent: Q ^ j/l . ^...... r
Date Received/Frepped:...'M'llli.............................................................
Date Expired: f (cfy./%?U.[r..
Manufacturer: ............
Storage Condition:

MW #: feSOlO^M:!
3y:.... ....... .....

Matrix; f
Amount: ...^OrJ.......

Lot#: ^ZdJmO.... .

?age._______

| Component Comment Standard Concentration

i ", i r-ovA i 1
1 M3 f UJU t> t

< n A » P? f) Ci ■* a i 1 .1 f V 5 ^ ^ ^

....a Pel Zb dropc MmSw

Comment:

Reagent: ,(Zf~
Date ReceivedIPrepped:
Date Expired: /
Manufacturer: X-Z.Z'Z^-'^
Storage Condition:

Mi- QC
r~
ZQff^-

/
MW #: A^1.9 f

By: ./3^S................
Matrix: j

Amount: ..Q^CQ..w... ......
Lot#: Z-c0ifp6Q

Component Comment Standard Concentration

1 i t m. a . ::-M .-M-prr-r • AJMA p p' x o '■ t-n

>jrd './Dc ~ryM~L.n, - '— “ /i -f > j
. ; : L/ C; ^ i ^-r~i M-m / / C~:

r r ^ f ■' ■' /f'N~- / ^ ^ M cvp

,:.... /
Comment:

Reagent
Date Received/Prepped: 
Date Expired: *
Manufacturer:
Storage Condition:

/• r-. '3.
W #:,4*5fers^rr

By: .....

| Component Comment,, Standard Concentration }

1 3? P> .,#,/ PM ,Sp M Zo !

/o&'mt TXT M,,',. ....-.... !
yuA iQ^ v ! ...... .....—

j------------- ----- 1
I
! ......................... rn ...... ... _... :
Comment:

:I
ff
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