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8M T198A QC Check List Haxavalent Chromium
Analyst A/i ?"{“\, Anaysis date
Instrument: HACH DR/MO00V Raview date

E !{3 Al Samples analyzed within 24 Hr hoid time

:i All Samples within range of callbration curve, or diuted to within range

Qc
I/CCEIB&&nk < 172 MRL
ARL within +/- 50%
" Ali other cafibration paints within +/- 10%
l/ LCSALCED revovery within +/- 15%

s MSMSD recovery within +/- 30%

MS/MSD RPD is within +/- 20%

/ CCV within +- 10%

-~ The pH of the samples ara 7

/ No more than 20 samples per batch

MBS s run at a frequency of T every 10 samples
and M3D is run at frequency of 1 every 20.

é /p_ QIR needed for falled QC

é .}. g Spectial Det Code noted on the cover sheet
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Hostrument: Hach DR 4000 Cr-\1 by EPA Method 7196A
Anatyst: AZS Duis: 5/ 6 / 2008 ! strtsime: ¥ 52 o lendtme: 5 190 proy
Cail. Stock Std; Use Bult in Curve Gl Stock St axp. Dade: 874708 Cal. Working Std: AZS080404-1
LES Stock 5td exp. Date: 674708\ LS Working Std: AZSDB0M04-2
Conrelation Coalf——w—— Slope: Yuirtercept: 1t.cs True Value 0.0% pen
Sampie LD. Bilution Turh Bk
sumple | tota (sarme Eition) Cak. | Reported | Semping 1 pH Comments
ol mia ube ave | resaos | mgn mgh date
Blani 10 10 0.000 P A £.000 15000
Std 1 0,005 ppm) 10 w 101 / 5.0 10 0bln J20% umit50- 150%
Std 2 {0.020 pprm) 10 1w Yoy / 4022 [0p72 /D% Umit o6 - 110%
St 3 £0.050 pprm) 10 w0 ooag 2,053 0055 LY, % Limt 90 - 110%
Std 4 (©.200 ppry) 19 w0375 / 020 10210 JO5Y it 06 110%
St 5 (0,500 pprr) 1 w gt / 0.50¢p 100G / FO/ 7 min o0 110%
LGS - 4 ——— 10 w V.10 { L9 956 100506 N /2% i ss- 115%
1 1 10 w_ |Gpo¥ / G002 15,001 S/5/% ] 1 Holp un
Ms 10 w_ oy { 0.05% |0 053, | ¥, Lt 70 - 130%
WSp 10 1 |0.103 / D056 05614 j v LOPY vra: 70 130%
2 290500 294 | Mp-1 2 w 1035 |/ 0072 103060 Y |
3250506029 { lusa 2 o |0 | L—1" 03¢ [4.330d \V/  IV] ¥
4 1S .
5 10 /
3 10 -
LA 10 ]
0.020 ppIVCCY 10 1© o Limit; 9O-110%
Blank/CCB 10 10 L
is 10 A
is ) ,/
10 10 e
us 19 < timit: 70 - 130%
13 10 e
12 10 _~
13 10
14 10 //
5 e
18 T w»
0.020 pomicey 1/ ki) 1 Limit: 90-110%
Brank/CCH pd 10
17 e 10
18 A 10
1 / 10
R 5 3 e
LCs .2 10 1w |ofof | ——17 0055 10055 ¥ JOVe L85 115%
£.020 porey 10 wv_120ge pd Q022 POZL O % unt: po.1 0%
Biask/CCB 10 w Jgo0z | A looo/ [000]
Anatytical Reviewod By: oCRewes by | 7 (] ; /3 of IReagent HAGH Perms Chem Chroma Ver3
fErterec By S =T T e pate: w10 Lot # AT324
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Reagent Preparaﬁon Documentation

Reagent:

.

Ce ML &td 5 ore

Date Received/Prepped: %%M& g?s’%% S AU

Date Expired: ff"’f' /M"
Manufacturer: L

Storage Condition:

;

Sf{fs o

Page:

MW # LS040 - |
By: (2%

Matrix: | o
Amount: 70C.]
Lot# Ponimon

Component Comment Standard Concentration
- LA - ,Z i
UAL f W ? ? o o1
inde  IAn o\ 0T
T 7 * =
Gl 70 Alrops  LESO7
Comment:
Reagent: C(" ‘M.b— @C/ I PPRA Mwa: /129 D qodotl-2.
Date Received/Prepped: 55;6 / / / / / By: / VS
Date Expired: Q/j,/é / / / / / Matrix: {
Manufacturer: Amount: 7@:’_._:*1 L
Storage Condition: Lot# L 70i652
Component Comment Standard Concentration
j 7ot ;U‘:N ff"’“ {:’{wél
ke 200 Wb T
P T L g 2 f:j - IR Y
{,/rf“w AR S ZU kS Fo f-—m‘g;_)u'y
Comment;
Reagent: @G pl ’1;3 A Sevrze
Date Received/Prepped: %%, - S j
Date Expired: aee ! / / /

Manufacturer:
Storage Condition:

Component Commaent L Standard Concentration
'S pl  EC0 o >§? 7o
[t DI BEAL A 10
Lt /s \\‘\

Comment




F.O.Box 388
Loveland, CC 80838
{970} 668-3050

HACH COMPANY

An 150 8061 Certified Company

Certificate of Analysis

Page 1

COMMODITY:Chromium Reference Standard Solution 1000 | 10 mg/L as total Cx
COMMODITY NUMBER: 14664-42 MANUFACTURE DATE: DATE OF ANALYSIS:
LOT NUMBER: AB005 12/31/2004 1/4/2005

TEST SPECIFICATIONS RESULTS
Hexavalent Chromium 995 to 1005 ppm 1081.0 ppm
Concentraticon
pH of the sclution 12 to 14 12.0

The expiration date is Jan 2010

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

3
T
£y
ot
By
bt
h
oh
]




P

1.0

2.0

3.0

4.0

INORGANiC VEN'&!RES is an !SO G:.;scfe 34:2000 registered Certified Reference Material {CRM) Manufacturer
(Certificats #883-02). The cemﬁcate is-designed and the data is determined in accordance with 150 Guide
31:2000 (Raference Materiais-Contents of Certificates and Labeéls), 180 Guide 34:2000 "Quality System Guidelines
for the Production of Reference Materials,” and 1SO Guide 35:1988 "Certification of Reference Materials - General

and Statistical Principals.”

]

DESCRIPTION OF CRM 1000 pig/ml. Chromium (+6} in H20 N 2o lbin,
Catalog Number: CGCR(6)1-1, CGCR{6)1-2, and CGCR(6)1-5

Lot Number: Z-CRO2452

Starting Material: {NH4)2Cr207

Starting Material Purity (%),  99.989258
Starting Matenal Lot No: FO4aN14

Matrix: H20

CERTIFIED VALUES AND UNCERTAINTIES

Certified Concentration: 1000 + 3 ug/mL

Certified Density: 0.996 g/mL (meastred at 22° C)

The Certified Vaitfe is baged upon the most precise method used to analyze this CRM. The fullowing equations are used in the
calculation of the certified vatue and the uncertainty.
Certified Value (¥) = L% (x) mean
n = individual results
n number of measurements

Uncertainty (£} = 21(;%;2[”2 Ts; = 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 samplss t-test was used fo determine i there is agreement between the atrove assay methods at the 85%
confidence interval. Both mathods were compared and showed agreament within the staled uncertainties. This agreement is a

confirmation of the accuracy of this CRM.
TRACGEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

- *Propearty of the result of a measurement or the value of 8 standerd whereby it can be related to stated references, usually
national or interrational standards, through an unbroken chain of comparisons all having staled uncertainties.” 4SO VI, 2nd ed.,

1993, definition §.10)
- This produdt is Traceable to NIST via an enbroken chain of comparisans. The uncerainties for each certified value are

reported, faking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. In tare cases
wherte no NIST SRMs zre availabie, the term in-house std.' is specified.

4t Assay Method #1 1000 & 3 pg/mi.
Radox NIST SRM 1382 Lot Number 880702

Assay Nethod #2 1001 £ 4 pgimi.
{OF Assay NIST SRM 3112a Lot Number: 580807



4.2 BALANCE CALIBRATION - Al baiam:.es ar c?;ecked daily’ usmg an Mouﬁe ;:reuecium The waights ﬁsed for testing -
are annually compared to master we;gh anitare raceabie1o; g Naﬁomaﬁ tatitute of Seandande anﬁ ?az.:hm 00y {NiS”{“’“
The NIST Traceabifity numbers e 692 Ciass 1 and 6324764~ Class 2. The N -
analytical Balances are cal fibsrated’ every4 o ;sms The balances are ca(smated with'a €_:«i_a$$ 1 R
weight set. These weights are tested aﬁnﬁaﬁy 233.' & NIST / NVLAP acoredited: aa}ébraiwsx iai} e MES’T tesf m;mbef B

B22/260617.48.

43 THERMOMETER CALIBRATION - The: !Mm;ame:ers used in the determination nf the ﬁaai deas;tsss ‘arpcal ;braied NE s&aﬂez{dé
tharmometer No, 8032680 which was cerﬁﬁea I accordance with the pm@d{zm auéimad by Asm E??‘«S? anth MiS? K
Monograph 150 using NIST Test Nos. and: Sﬁd Nos. 768543, 21736&:’?69543 21735&@14452 5?6245!3914452 176246
‘Thaermomaters which are not calibrated ¥38 stanéard thermomater No.-903-2880 are fraceable io NIST identification Nos. 92564,
110018 4?194? and NIST test report Nos. 8&%;353522 81 1i255?078 andd 236090,

44 GLASSWARE CALEBHM’&GR An m‘haﬁse ;a:ocedure is used to calibrate ai! Ciass A glassware used in the
manufactaring and quality control of CRMFS. 7 . .

50 TRACE HEYALLIC IMPURITIES (TM1 BE’TERM!NED BY ICP/MS AND iCP-OES N ;igme

CRMW's solutions are {ested for race metallic empun‘{ags hy Axial ICP-CES and 1ICP-MS. The result from the most sensitive method
for each element, is reporied below. Solutions tesied hy ICP-MS were analyzed in an ULFA Ftiwred Clean Room. An ULPA-Filter

is 59.9985% efficient for the removal of particies down W3 um.

Q Al < 000036 ¥ Dy < 001185 Q __L.@;'-.'_< 0.00002 M- Pro< ggoose | M Te < goseas

M Sb < goooEs M Er < pgoes? M Lu.< gooere | M Re < gp0ts7 M 1D < pooose

M As < 501074 M Eu < 000582 O Mg < 0goc30 |- M RN < gpoter o M TL < oooter

M Ba < gotg74 M Gd < g.00197 L Mﬂ < goorso | M Rb < gpote7. . . M TR < pooier

M Be < 000009 M @ < gomoer Q ?‘.*:ﬂ_i."‘ 0.01500 M Ry < 000395 CMTR < 000079

M Bi < gp0078 M Ge < go1185 K Mo < 900385 M Sm < o00197 M Sn <-0.00987

Q B < 001000 M As < 900592 M NE- < 500385 M 8¢ < poigra . | .8 TH < gomoo

M Cd < 000802 M HE < 000395 M Nio< 001578 M Se < 0‘31_574:4 M W < goters

Q Ca  oppooz7 M Ho < 600099 M Nb < 000095 Q Si < gzgos0 | M U < pooags

M Ce < gp0%a7 M oI < 501974 a Os CiUM Ag < ogooses i QN < 0.02000 &
M Cs < ppooss M < gop087 M Pd < 000587 Q Na 000300 TMUYE < gopier? L
s O Q Fe < (01000 0 P < 004000 M S < g00098 MY < go7ser

M Co < 000592 M ta < 000009 M oP 4'._0.050395 i s Q Zn < o000

M Gu < por18s M Pb < 900582 @ K g32485 M Ta < goi3s2 M Zr < 00987
M - Checked by IGPMS O - Checked by ICP-OES _%-—Spectsai_ln:er?éfgnce 11 - Not Checked For s ~ Solution Standard Element

6.0 INTENDED USE
For the calibration of analytical insiruments including but not limited to the following:
ICP-MS, IOP-QES, FAAS, GFAA, XAF, and DGF ;
For the validation of analytical methods
Fer the preparation of "working reference samples”
For interferenca studies and the determination of comdzoa costlicients
For detection limit ang linearity studies
For additions] intended uses, contact Technical Stafft
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFEREK{I : ﬁ‘!ﬁ : 'RiAi.

Ea.mt m;et ﬁmn s';ﬁmsér_'zer._ Donot

Storage & Handiing - Keep tightly sealad when mt i use; $§cme and use ai 2&3 24
returmn poitions rameved for p;patmvrg o ‘container. i
Atornic Weight; Vaignoe; erdlnaﬁnﬁ Numhef* ham}ca! Form n Saiuti

Chemical Compattbzisiy Stabie _m HCi Hﬁﬁs' st04 HE. HAPO4, Auoid 5

Stability - 2 100 ppb ieveis s{abie_far mﬁnihs %
state ;s zsrzkrzawn 110,000 B < mm:}s dxemxcaiiy stab&e §or years m a- 3% H?ﬁﬁ?r i Lﬁ?ﬁ ccrztamer_

difficall to drssoive ‘f‘he feitmng pmaedufes {Aﬁ} are ocmmmty wsed: . -
& Fusion with KHSO4 andextraction m%h hat oL ’Fhe residup fusedaih’ NaZCG?: and KC;O:& 3 1
B. Eusion with NaKSO4 and NaF, 271 s
. Fusion w:g%: mag:msta or lime aza s*edmm or Qotas&mm carbonaies #
. Fusion with Na202 or Ha0H. and KND3 o NaOH and: Naz02. . :

Nicket, iron, capper, or silver cmcabies shauld be used for . Platinum may be useé fmA B and C,

Crganic Matrices {Ash at 450EC followed by one aﬂﬁe fusionmethods abeva o suHfurichydrogen peroxide acid digestions

may be apphicable to non oxide containing samples) .

Atomic Spuctroscopic Information {iCP—GES Di.s are given as. radmifa;;a! view;

Technigue/tine Estimated £3.1.. C Order . Type In__gg,___rences {unéedmed indicates saverey

(CP.OES 205552 nm  D.006/6.0008ugmt 1. ion Qs

ICP.OES 284.325 am  0.008/0.0007 poiml 7 . ion

CR.OES 276,664 nm 00170007 pgfmb -1 T ion Cu. ¥a

ICP-MS 52 amy | 40 ppt nfa | M+ 383166,-36Aﬂ60 The SﬂCr 53Cr, 54Cr lines suffer

fromy fany more potential inferferences from sulfur,
chigrine and argon compounds of axygen, nitrogen
. and: ca:ima
8.0 HAZARDOUS iNFORMATIDN Please refer to the andosed Material Safety Data sheet for information regarding this CRM.
8.0 HOMOGENEITY - This sofition was mixed according to an in hrsuse procedure and Is guarantesd to be homogeneous.

10.0 QUALITY STANDARD ‘DOCUMENTATIC

10.1 S0 S001: 2000 Quatity Management Systam Registrauon - QM Certificate Number 010106
Recognized by: -
Reyistrar Acereditation. Board {ANSE-RAB) ’
Standards Council of Canada {8CC)
Dutch, Council for Accreditation (RVA)
Entidad Mexicana de Acretirtacien a.c. {EMA)

Argentinia ({RAM), Australia (QAS}, Austria O6s); Begufm (Avinter} , Brazli (FCAV), Canada (QM1}, Hong Kong (HKQAA],
Columbia JICONTEC), Grech Republic (CGS), Denmark (DS}, Finland {S?S) France {AFAQ), Germany (DQS), Gmece {ELOT),
Hungary (MSZT), tréland (NSAL, Israst (Sil}, Haly: {CESQ) Japan1JQAY, Korea (KSA-OA), Netherlands (KEMA), Norway {(NCS),
Poland{PCBC), Portugal (APCERY], Singapore (PSB} Slavema {810, Spam {AENOR} Switzerand {SQS} :

10.2 ISOAEC 17025 - 1999 “General Requirements ferthe Cmnpeteme foTesting and

Calibration™
- Chomical Testing - Accredited A2LA Certificate Number B83.01

10.2 ISO/EC Guide 34 - 2000 "General Requiremants for the Competence of Reference Materiat Producers”
- Reference Materials Production - Accredited A2LLA Certificate Numbet, 883.02

AZLA Mutual Recognition Agreemet Partners: ' ' '
Australia (NATA), Austriz (BrawhA), Belgium {BELTEST} (BKO-OBE), Canada {(SCC), Chinese Taipel (CNLA), Crech Republic

{KRAQ), Derenark {DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong{HKAS, hréland {NAB), lialy (8IT}
(SINALY, Japan (JAB} (INLA), Republic of Korea {KOLAS), The Netheriands (RvA), New Zealand (IANZ), Norway NA,
Portugat {(1PQ), Singapore (SAC-SINGLAS), Spain {ENAC), Sweden (SWEDALQ), Swizerand (SASY, United Kingdom (UKAS;

and United States (INVLAP) (ICBO £8)

10.4 10CFREQ Appendix 8 - Nuclear Regulatery Cominission
. Domestic Licensing of Production and Utllization Facilities

160.5 10CFR21 - Nuciear Reguiatory Commission - Reporting Defects and Non-Compliance
406 MIL-STD45662A (Obsolete/Observed)



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY
1.1 Shelf Life - The pariod of time during which the concentration of the anaiyle(s) in & properly packaged, uncpened, and unused
standard stored under environrmentally q;;wﬁ@f&d and monitored conditions will remain within the spacified uncerainty range.
Shelf ife is limited primarily by transpiration {ioss of water from the solution; and infrequently, by chamical instabiity.
Transpiration studies of chemicaliy-stable solutions performed at the manufaciurer's facility show a CRM shefi-life of twenty
cne months for schiions packaged in 125-mL low density polysthylene botties. When stored undar special conditions that
minirnize transpiration and instabliity, the $§;e1_f life can be exiended past this mit,

11.2 Expiration Date - The date after which 2 CR’#& should not be used. Routine laboratory use of 2 CRM increases transpiration

losses and the chance of contamination which: affect the integnty of the CRM and limit its useful life. Manufacturer concurs with
state and federal reguiatory agencles’ recommmendations that solution standards be assigned 8 one-year explration date.

Certification Date:  December 06, 2008
Expiration Date:

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Cartificate Prepared By: Nick Maida, Product ,f? "?»gf; -
Decumentation Administrator £ /ij‘?& j‘“ﬁ

Certificate Approved By:  Katalin Le, QC Manager (¢ ‘ .

Certifying Officer:  Paul Gaines, PhD., Senior Technical Director P }i .
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