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I
m 71SSA QC Check List 

Analyst

Instrument: HACH DR/4000V

Hoxavalent Chromium 

Anaysis date 

Review date

CrVI

P..4^1%17

I j Q All Sampies analyzed within 24 Hr hold fime

A.il Samples wsttwi range of calibratfon curve, or dfcted to wsStirt range

CCB/Blank < 1/2 MRL
/
MRL within *i- 50%

Ail other calibration points within +/-10% 

LCS/LCSD revovery within +/-1 S%

^S/MSD recovery within +■/• 30%

_ MS/MSO RPD te within +A 20% 
/ " 

/_CCV within +i-10%

^The pH of the samples are 7

No more titan 20 samples per batch

\7 MS is run at a frequency of 1 every 10 samples 
and MSO is run at frequency of 1 every 20,

LJf) QIR needed for failed QC

j Speetial Dot Code noted on the cover sheet A*

f
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Hush DR 4000 CrVI by EPA Method 719SA
AnaM!!: AZS Me: 5 / 6 / 2003 Startttma: ^52 pw, EndUroe: 5
CRt. Stock St<!: U*e Butll In Curvo M. StockStoffitp.Me: 6/4/08 . M. Wffikkw S!d: AZS06C404-1

ICSStoekStdexp. Me: 6/4/06 \ LCS WCfKtog Sid: A2S080404-2
Corriiato Slope:------ Y-tnteraeot:------ LCS True Vaiue: 0.0S ppm

Som^e 1,0. DtoBon Tuffc B&
umpte total (mm dilytkxt) Me. Repcrtad Sampitog pH Commartta

mhi mi* ebe ab* retetH msA. mg,!. (fate
10 10 0.000 ., ——1 —7 0,000 0.000

SR) 1 <0.005 ppm) 10 10 omx d,W(z< QfiW h.0% IM«:5O-150%
SKI 2 {0.020 ppm} 10 10 om- f/0% limit:90-110%
sa 3 {0.060 ppm) 10 to am i OfiSfy i(y„°£ Urttk:90-110%
Sid 4 {3.200 ppm) 10 10 0t2lo 0.210 /^iJ^UndtSO-HO*
sasrawoppm) 10 10 OSofo Q,m6 / f0/% Umk:90-110%

ICS-1 to 10 a.css 0^(p 'J 1*tt:e5-115%
1 m-% 10 10 am Ofioz 5/zM ? miv J/fi ayf

MS 10 10 OJoV £?.fi5=? O.oift / 70-130%
MSD 10 10 0.1 oS iO,S5/2 &C£(e / /Lima: 70 -130%
MD-1 2 10 o,m O.%0 i

32so&£02{il M-44 2 10 Om d.VfOt ... . V
4 10 ..
& 10
s to
7 10

0.020 ppm/CCV 10 10 s*
' Limit: 9CM10%

EankCCB 10 10
e 10 s' s^

9 10 s'
to 10

MS to
J*

Um*:70-13Q%
1? IQ
12 IP
13 10
14
15 Sw
ie 10

O.CJOppiTvCCV s'*(0 10 Una:fl0-110%
BtsmWCCB 10 10

17 10
IS / S 10
IS 10
20 ------ 10

LCS-2 10 10 a.toi y 0.0 0,056 ffO/t UmB: 85-115%
0.020 ppnVCCV 10 10

e
O.ozz OoVl- HO % UmH: 80-110%

BJank/CCS 10 10 3,007. ■z^oo/ y O.oo i
Analytical Revtev/ea By: QCRevtoedty f ^ d i <Ai n/ Reagerst HACH Parma Ctem CltfWfti Ver3
Enterod Br- ^ d 5 { 1 \eXP Me: S'lC U4.»A7324

r
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Reagent Preparation Documentation Page:_

1
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]
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j

Reagent. 'J/T %fd
Date Received/Prepped:
Date Expired: (r/u/%4^^ i i
Manufacturer: S///^
Storage Condition;

D ffPA,
/............/
/ /

mw #: (iiS&UjM.:
By: ...........

Matrix:
Amount: "2^0

Lot#: R-25/qQQ

Component Comment Standard Concentration

___ ; j ; _________
iM) (UJJ i>T-t

if U k) or\ f,\....r.kX-
. i .... * ^

ZiMcX. 20 oX/"opi

Comment:

1
*

a

ff

«

I

»

i

Reagent: (Zf' (J^C
Date Received/Prepped: / / /

Date Expired: (sfy^ ’■ 1 ’
Manufacturer:
Storage Condition:

Component Comment Standard Concentration

... 1 f ^mri -.-'n- i . i; -*A.i |uUO .....

.... ; jtfa 2^^ 'Tk^L-__________
-m-v“ ... ;.. , ' iJ A l Txi i f &

^ ! p,v~ y.v ^

Comment:

O f f vv_

/ .......... /
/ /

MW #: A? S 9 2
By: .............................

Matrix: |
Amount:..'^CO ....... .

Lot#:

Reagent: ^ d^rce:....
Date Received/Prepped: / ' / ..... /...............
Date Expired: < 1 1 >!
Manufacturer:
Storage Condition:

By: Mk..............
Matrix: f

Amount: iOo
Lot #: yfj}^ioOT,

\
Component Comment m Standard Concentration

O. 3 /hi pp 4 i>^7 /<5
/CC\ni cm-Pc

/-// 7 \
X \

. ....._........ —v
----------- ----—i

' 5 .......^\ 1
Comment:

5



HACH COMPANY

An ISO 9001 Certified Company

P.O.Box 389 
loveiand, CO 80539 
{970} 669-3050

Certificate of Analysis
Page 1

COMMODITY:Chromium. Reterence Standard Solution 100Q \ IQ mg/l as total Cr
COMMODITY NUMBER: 14664-42 MANUFACTURE DATE: DATE OF ANALYSIS:
LOT NUMBER: A50Q5 12/21/2004 1/4/2005

TEST SPECIFICATIONS RESULTS

Hexavalent Chromium 995 to 1005 ppm 1001.0 ppm
Concentration

pH of the solution 12 to 14 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 _ _ _ __ _
P31.il Kleinwolcerink 

Analyticai Services Chemise
6



moRQRmc
VENT U' R E Si.: C E Rf : r . CAT E OF -L Y S S

1.0

2.0

iNQRGAMC VENTURES is an ISO Guide 34:2000 registered Certified Reference Material (CRM) Manufacturer 
(Certificate #883-02): The certific^e Is designed and theidjata is detennined in acxordancs with ISO Guide 
31:2G0Q (Reference Materiais-Contents of Certificates arid yabets), 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 Prindpais." . .........

DESCRIPTION OF CRM 1000 MS/mi. Chromitim (+6) in H20 ,.o

Catalog Number.
Lot Number:
Starting Material:

Starting Materia! Purity {%): 
Starting Material Lot No:

Matrix:

CGCR<6)1-1, CGCR(6)1-2. and CGCR(6)1-5
2-CR02152
(NH4)2Cr207
99.989259 ■

F04N14 ;;
H20

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Concentration: 1000 ± 3 ug/mL

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

Certified Value (s) = 2^ 
n

Uncertainty (±) ~ 2f(SSi)yg

(s)—mean
x, * indiyiduai results
n = number of measurements
Is; = 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 bf analysis.)

The independent samples West 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
• 'Properly 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. i Assay Method #1 1000 ± 3 jig/mL
Redox NIST SRM t36e Lot Number: 980702

Assay Method #2 1001 14 jug/mL
ICP Assay NIST SRM 3112a Lot Number: 990607

7



4.2 BALANCE CAUSRAT10N - Afi baiaf»«s:affi ehedced daily usfna:a«teWuse#rocedti»e. Wesv^igHts used fw testing . . 
are annuaUy compared to iTigstef waigniB ami are Laoea^e to aie.NatfisnaijRstitiita of.Staridafijs ans Tedsriof^y^/HiST).
The NISTTraceafeMiiy nymtoers am«a4TS-Ciaas 1 is,::S22«8|»Ji?-38.,A!i.
analytics! isaiances are calfiaiateci'evesy 4 (tsonfts. The feafanees am calibrated witt l ari{Jte:ciass 2'analyScai... 
weight set. These weights are tested atmuafly by a NIST / NVLAP accredtea dafibrasioh iab. The NIST fet rtyrntsef is . •••.: 
622/260017-98. ..... ...... . . ......  : .

4.3 THERMOMETER CALiBRATiON - The Iheuntwnetem used ir? the determination of the final densities are calibrated vs standard f
No. 903-2680 ytSch was certBied in accordance yvjth the .prcK»dB?es ..ptstl!hedt3yASTME77-S7 and NIST' 

Monograph ISO using NIST Test Nos. and Std Nos.: 763543,.2173S8/?esS43, 21736S/P14452, 176240/P144S2.176240. 
Thermometers which atBhof calibrated vs stafK3a«i therthometer .No. ^3-268G arelraceabte to NIST.tdentificaiior! Nos. 92564, 
1190-16, 471047 and NIST test report Nos. 811/258522, 811/2557078, and 236G90.

4.4 GLASSWARE :CAU8RATiON - An irt-house pteoedore is ysed to eaiibrate ati Class A glassware used in the
marmfecturing.arvd quality control of CRMs. ■ ...

TRACE METALLIC IMPURiTIES (TM1) DETERMINED BY ICP/MS ANDiCP-OES IN ug/mL
CRM's soiiJt ons are tasted for trace metallic impurities by Axial iCP-OES and ICP-MS The result from the most sensitive method 
for each element, is reported below. Solutions tested by ICP-MS were analysed in an ULPA-FiJtered Clean Room. An ULPA-Fitter 
is 99.9985% effictent far the removal of particles ddsypte 0.3 pm. ^ . , . . ^ .

S Al < 0.00090 M Oy < 0.01185 £ -lii' < O.OQOG2 . M Pr < 0.00059 [ M T* . <. 0.05923
M Sb < 0.00099 M Er < 0.00987 M 141,.< 0.00079 M Re < 0.00197 j M Tb < 0.00059
M As < 0,01974 M Eu < 0.00592 2 Mg < 0.00030 ! M Rft < 0.00197 I M Tf c 0.00197
M Ba < 0.01974 M Gd < 0.00197 M Mn < 0.00790 $ Rb < 0.00197 M Jh < 0.00197

U Se < 0.00099 M Ga < 0.00197 2 Hg 0.01500 M Ru 0.00395 M Tm ^ 0.00079
M Bi < 0.00079 M Ge < 0.01185 M Mo < 0.00395 M Sm < 0.00197 M Sn < 0.00987
Q B < 0.01000 M Au < 0.00592 M Nd < 0.00395 M Sc < 0-01974 .. , O Ti 0.00100
M Cd < 0.00592 M Hf < 0.00395 M Ni < 0.01679 M Se < 0.01579 M w ^ 0.01974
2 Ca Q.0QG27 M HO < 0.00099 M Nb < 0.00099

VinO
l 0.20000 M u < 0.00395

M Ce < 0.00937 M In < 0.01974 0 Os M Ag..<: 0,00395: 0.02000
M Cs < 0.00059 M Ir < 0.00987 M Pd < 0.00987 O Na 0 00300 M Yb 4 0.0G197
£ Cr o Fe < 0.01000 Q P < 0.04000 M Sr < 0.00099 a y < 0.07897
M Co < 0.00592 M La < 0,00099 M R 0.EB395 i s Q zn < 0.00400
M Cu < 0:01185 M Pb < 0.00592 2 K 0.32485 M Ta < 0.01382 M Zf < 0,00987

M - Checked by ICP-MS O - Checked by ICP -OES i - Spectral interference
6.0 INTENDED USE

- Not Checked For s - Solution Standard Eleme

For the calibration of analytittel jnstruments inouding byt not limited to the foMowing:
iGP-MS, ICP-OES, FAAS, GFAA. XRF. and OCP
For the validation of anal^ical methods
For the preparattori of “working, reference samptes*
For interference studies and the determination of correction coefficients
For detecfion limit and linearity studies
For additional intended uses, contact Technical Staff
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE-WATfiRlM; ^
Storage & Handiing - KeeptighBy sgiated ^senfiotift usa. .Sters ami use.at:20±.4*C.. 0£j-)}ot;fiipe» ftpm;.oon*ainer. Od.»s .. 
f^um portionsrempyedforpij^ifegip,contaiher, ::: ... : :: : . .' .

‘ Atcroic Weight; VaiPnMr€ip<^natto«Ntilriter;;Ct)efnlc^Form.mSo(trtloii.',gii99et;-i-3;6;Cr?07?' ; ' :
Ghetnical CompatiWiit^ - Stable in HCf, HN03. H2S04. HF, H3P04. AvoWt^sic media:. .Stable witi.. moStffletals (pgept' Ba 
and Pb) and iriDfganto anions in ackfic media. I- '. .'.

I?? Stability - 2-100 ppoievea .stable for months in 1 % HH03 i UiiPE :eontainer as Jdiai Cr, .tiO«®yer the 'stebirliy of this ox,dation 
t, state is unknown. 1-l0,Q00ppmsoiutk)!istdieiTifcaaystaWefsiry®ars in0-.1%HNO3/LDP£cofrtairser. : : ■

Cr Containing Samples {Preparation and Solution} - Meiat <soiubte in HCt): Oxides/C.-es <Chrpfnb iwe/oxides are veiy : , 
difficuttfodtssoive. The foiiowingprosedut^.tA-OJ are oommonty used; . . to . .

A.-Fustof! 'i/fifa KHSG4 mdextmctlmwih hot KCi The residue fused with Na2C03 and KC)G3; 3:1. 
a. Fusion ynth Nal^SOA and NaF, 2:1. ' -V .. . . .
C, Fusion with snagn^sa or iime and sodium .or pctossium carbonatesfAri ;: ...........
0. Fusion with Na202 or NaOH mid KNGS or NaOH and :Na202. : :

Nrckei, iron, copper, or silver CTMdbtes:shouW be us^ Platinum may ifee used far A, B and C);
Organic Matrices {Ash at 45QEC Mowed by me.ofttm fusion methods above or mlftajcfhydnogen peroxide add digestions 
may be applicable to non oxide containing sampies).
Atomic Soectfoscooic information tlCP-OES D.L.s are oivan as radiai/axiai view): :

ICP-OES 205.552 nm 0.006/0.0008 pg/mL ' Ti ion to;.; ' ■ to : ■
ICP-OES 284.325 nm 0.008 / 0.0007 pg/mL T ■ ion ' .. ..
ICP-OES 276.654 nm 0.0170.001 pg/mL ■ T ■ ' ■- ior Cu. Ta. V ...... .......
ICP-MS 52 amu , 40 ppt n/a M+ 36S160, 36Art SO - The 50Cr, 53Cr, 54Cr lines suffer

from,many more potential interferences from suifur,
. . ..... chtorine and argon compounds of oxygon, rsftrogen 

. andoarbon.
8.0 HAZARDOUS INFORMATION » Please referto the enclosed Materia! Safety Data sheet for information regarding this CRM.
9.0 HOMOGENEITY -This solution was mixed according to an in house procedure and is guaranteed to be homogeneous.

10.0 QUALITY STANDARD DOCUMENtATiON

10.1 iSO 9001:2000 Quali^ Management System Registration - QMI Certificate Number 010105 
Recognized by:
Registrar Accreditation Board (ANSi-RAB) to
Standards Councii of Canada {SCC} , . .. .
DutcfiCounciiforAifor^Mon iRVA) , .
Er.tidad Mexicana de Acreditacion. a c.{EMA)
Members of IQ Net Internationa) Cartification Network:
Argentina (IRAM), Australia (GAS), Austria (OQS), Belgium (Avinter) . Brazil (FCAV), Canada (QMI}, Hong Kong {MKQAA}, 
Columbia (ICQNTEC), Czech Repubiic (CQS), Denmark (DS), Finland {SFS): France (AFAQ), Germany (DOS), Greece (BLOT), 
Hungary {MSZTj. lreland fNSAi), Israel (Sll), Italy (ClSQ). Japan (JQAJ. Korea (KSA-OA), Netherlands lKEMA), Norway (NCS), 
PoSand(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain {AENOR), Switzerland (SQS)

10.2 ISO/IEC 1T02S -1999 “General Requirements for the Competence of Testing and 
Calibration"

- Chemical Testing - Accredited A2LA Certificate Number 883,01

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers"
• Reference Materials Production - Accredited A2LA Certificata Number 883,02 ................
A2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria {BmwA}, Belgium {BEtTEST) (BKO-OBE), Canada (SCC), Chinese Taipei {CNtAJ; Czech Republic 
(NAO), Denmark (DANAK), Finland (FfNAS), France (COFRAC); Germany CDAR), Hong Kong {HKAS, Ireland (NAB), Italy (SIT) 
(SiNAL), Japan (JAB) (JNLA), Repubiic of Korea (KOLAS), The Netherlands (RvA), New Zeaiand (1ANZ), Norway (NA),
Portugai (iPQ), Singapore (SAC-SINGLAS) Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) :

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 * Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
10.8 MIL-STO-45S62A {Obsoiete/Observedi

9



11,0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY
11.1 Shelf life - The period of time during Islhich the concentration af the anafyte(s) in a property packaged, unopened, and unuaed I

standard stored under environmentaay corsht^ted and monitored csomiitetms wit! remain wtffitn the spetsfied uncertainty range. J
Shelf life is limited primarily by transpiration (loss of water from the solutions and infrequently, by chemical instability. |
Transpifation studies of chemteafiy-stabie sotiitkms performed at the manufacturer's facility show a CRM sfieif-iife of twenty I
one months for solutions packaged in 125~mt Jrw density polyethylene bottles. When stored under special conditions that {
minimize transpiration and instability, the shelf life can be extended pest this limit |

11.2 Expiration Date-The date after which a CRM shouiti not be used. Routine iaboratory use of a CRM increases transpirattem |
losses and the chance of contamination which! affect the integrity of the CRM and iimit its useful life. Manufacturer concurs with |
state and federal regulatory agencies’ racomirtendatians that solution standards be assigned a one^year expiration date. <

Certification Date: December 06, 2006

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Nick Maida, Product
Documentation Administrator

I
Certificate Approved By: Katahn Le, QC Manager f ■■

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

«:

I

!
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