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Global quality management solutions

for the laboratory

LGC Standards provides products and services to improve
measurement and quality control within your laboratory:

» Reference materials for a wide range of sectors including
food, environmental, pharmaceutical, clinical and industrial

* Biological standards and reagents

* Production of pharmaceutical impurities
* High purity solvents

* Proficiency testing schemes

* Analytical quality training courses.

Why choose LGC Standards?

- Widest range of reference materials from a single source
giving laboratories access to over 100,000 products, from over 90 suppliers worldwide

« Access to 30 proficiency testing schemes
offering rapid turnaround of results and expert advice

- Expert technical support

on product usage and selecting the appropriate material for your needs

« Network of international offices
offering customer service in your local language and time zone

+ Access to knowledge
on import requirements, licensing, shipping regulations and
controlled substances management.
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Introduction

Introduction
About LGC Standards and LGC

This catalogue

LGC Standards provides the widest range of reference materials from a single supplier. We work closely with the
leading manufacturers to provide laboratories worldwide with improved access to reference materials, covering an
increasingly large range of parameters. Our network of offices in Europe, US, UAE, China and India combined with
our extensive experience in selling reference materials and our technical expertise allows LGC Standards to work
in partnership with our customers to provide fast delivery together with sound technical advice as well as dealing
with complex import and export regulations.

LGC Standards is part of LGC, an established leader in laboratory services, measurement standards, reference
materials and proficiency testing. LGC’s business is focused upon customers in: forensic science; pharmaceutical
and biotechnology research, development and quality control; food chain and environmental surveillance and
safety; life science, genomics, proteomics and basic research. LGC also plays a pivotal role in a number of
programmes with both government and industry to improve analytical standards and laboratory performance.

LGC'’s Science and Technology Division acts as the designated UK National Measurement Institute (NMI) for
chemical and bioanalytical measurement, and has a long history in the development and validation of analytical
methods and the production of reference materials.

Many of the analytical methods, which cover the food, environment, industrial, clinical and pharmaceutical sectors,
are accredited to ISO/IEC 17025 (Requirements for the competency of testing and calibration laboratories). Full
details of the accreditation schedule can be found on the UKAS website www.ukas.com.

LGC's Science and Technology Division is accredited to ISO Guide 34 (General requirements for the competence
of reference materials producers) for the production of reference materials. The measurement capabilities used to
produce certified reference materials in its capacity as the UK NMI are verified through participation in key
comparison studies organised by the Consultative Committee for the Amount of Substance (CCQM) of the
International Weights and Measures Organisation (BIPM). The certificates are recognised by other National
Measurement Institutes, under the Mutual Recognition Arrangement.

In its role as the NMI, LGC serves on the International Organisation for Standardisation (ISO) Committee for
Reference Materials (REMCO), which aims to carry out and encourage a broad international effort for the
harmonization, production and application of certified reference materials (CRMs).

This catalogue “Analytical reference materials and standards 2011/2012” combines products for the environmental,
food and industrial sectors, and includes matrix materials, standard solutions and pure materials, and replaces the
2008 edition and subsequent newsletter updates.

New in this catalogue

This catalogue provides a fully updated listing of all relevant reference materials, standards and solvents. Products
added since the last catalogue was issued include:

e ULTRAgold® inorganic standards produced under I1SO Guide 34
e  High purity inorganic compounds

e ULTRA QuECh™ standards for the QUEChERS method

e  Mycotoxins and ergot alkaloids

e Labelled toxaphene standards

. Isotope labelled compounds from Cambridge Isotope Laboratories (pesticides, PCBs, sex and steroidal
hormone standards, veterinary and human antibiotics, priority pollutant standards, POPs)

e  Standards for USP 467

e  Veterinary medicine and pharmaceutical standards

e ERM® (European Reference Materials)

o Reference materials from the National Research Centre for Certified Reference Materials, China (NIM)

e  Reference nanomaterials

e  GMO reference materials

e  Certified materials for microbiological properties

e DR CALUX® matrix reference materials

e  Combustion element analyser standards

o CONOSTAN® biodiesel standards

e  Glass standards

o eVol® hand-held automated analytical syringe
These products are labelled with “New” to help you find them easily.
How to find your product

Products are grouped in this catalogue by type of material, as listed in the Contents. An index of all products is
included at the back of the catalogue, listed by name and catalogue number.

Edition 2011/2012
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Introduction

Producers of reference materials

LGC

IRMM

This catalogue brings together products from a wide variety of sources. There are certified reference materials from
National Measurement Institutes and also reference materials and standards from many different producers. Most
products are supplied with a certificate of analysis although the lay-out and format of the certificates will vary
according to the producer. A list of the producers is given below.

LGC's Science and Technology Division, based in Teddington in the UK, is accredited to ISO Guide 34 (General
requirements for the competence of reference materials producers) for the production of reference materials. LGC
has a long history in the development and validation of analytical methods and the reference materials production
facility at LGC complements this expertise.

The measurement capabilities used to produce certified reference materials in its capacity as the UK National
Measurement Institute are verified through participation in key comparison studies organised by the Consultative
Committee for the Amount of Substance (CCQM) of the International Weights and Measures Organisation (BIPM).
The certificates are recognised by other National Measurement Institutes, under the Mutual Recognition
Arrangement.

In its role as the NMI, LGC serves on the International Organisation for Standardisation (ISO) Committee for
Reference Materials (REMCO), which aims to carry out and encourage a broad international effort for the
harmonization, production and application of certified reference materials (CRMs).

The Institute for Reference Materials and Measurements (IRMM) is one of the seven institutes of the Joint
Research Centre (JRC), a Directorate-General of the European Commission (EC). Today IRMM is one of the
world's leading reference material producers, and is accredited according to ISO Guide 34 for the production of
reference materials.

BCR® and IRMM reference materials (BCR® is a registered trademark of JRC-EC-IRMM) are the products of
both research funding and direct action programmes of the European Commission, in which new or improved
measurement or testing methods are developed. These programmes are aimed at improving, harmonising or
standardising measurements and testing in the European Union.

As an authorised distributor of BCR® reference materials LGC Standards currently holds stock of more than
6000 units of certified BCR® and IRMM reference materials under carefully controlled and monitored conditions.

Federal Institute for Materials Research and Testing (BAM)

The Federal Institute for Materials Research and Testing (BAM) has a long tradition in the production of Certified
Reference Materials. Starting in 1912 with a "Normal Steel" for the determination of carbon, the development of
new CRMs has increased continuously. One year later eight steel samples with different carbon contents were
available. The development continued with the participation of regional German material research and testing
institutes as well as industry (1957). In 1968 within the framework of EURONORM, the first European CRMs in the
field of iron and steel were issued.

Today a large range of ferrous and non ferrous CRMs together with environmental CRMs and CRMs for
engineering materials are offered.

European Reference Materials (ERM®)

The ERM® range of reference materials was launched in May 2004. It is the result of collaboration between three
major reference material producers, LGC in the UK, the Institute for Reference Materials and Measurement (IRMM)
in Belgium and Bundesanstalt fir Materialforschung und Prifung (BAM) in Germany. The partners are committed
to using the most advanced principles for the production of certified reference materials. The certified values have
clearly defined and stated traceability and are internationally recognized through participation of the partners in key
comparisons organized by the Bureau International des Poids et Mesures (BIPM). All ERM® materials are subject
to rigorous homogeneity and stability testing guaranteeing the certified values for every unit over its complete shelf
life.

Cambridge Isotope Laboratories

Cambridge Isotope Laboratories, Inc. (CIL) is a world leader in the field of isotope separations and has the capacity
to produce 120 kilograms of carbon-13 and 250 kilograms of oxygen-18 annually. For more than 20 years, CIL has
specialised in the development, production, and marketing of stable (non-radioactive) isotopes and chemical
compounds labelled with stable isotopes to become the world’s premier producer of stable isotope labelled
compounds. In the environmental field CIL offer a wide range of stable isotope labelled contaminant standards
designed for use with the high accuracy Isotope Dilution Mass Spectrometry (IDMS) technique.

This catalogue includes a dedicated chapter with the full range of environmental contaminant standards from
Cambridge Isotope Laboratories.
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Introduction

ULTRA Scientific

ULTRA Scientific, based in the USA, is recognised as a leader in the chemical standards industry. LGC Standards
works in close partnership with ULTRA to ensure that laboratory requirements for high quality environmental
standards are satisfied. ULTRA’s organic and inorganic calibration standards are widely used in the analysis of
drinking water, waste water, soils, sediments, foods, cosmetics and other products. Through LGC Standards
ULTRA is also able to provide customised standards within manageable time frames and at affordable prices.

The ULTRA Scientific manufacturing, quality control and distribution system is registered to the International
ISO 9001 standard. The quality control laboratory at ULTRA Scientific is accredited to ISO Guide 17025 and
ISO Guide 34. Since 2005 LGC Standards has been the exclusive distributor of ULTRA products across most of
Europe.

IPO (Institute of Industrial Organic Chemistry)

IPO is a significant research and development centre for the Polish chemical industry. They have been producing
neat pesticide reference materials for more than 20 years. IPO products are individual high purity organic
compounds or mixtures of definite composition, supplied with a certificate of analysis or statement of purity. The
Analytical Department of IPO has implemented a Quality Management System for manufacturing of analytical
standards of organic compounds. The system fulfills the requirements of PN-EN ISO 9001:2001 standard (identical
with ISO 9001:2000) and was certified in 2002 by the IQNET and PCBC (Polish Centre for Testing and
Certification).

LGC Standards is the official distributor of IPO standards.

Cerilliant

Cerilliant Corporation is a leading supplier of chemical standards for environmental analysis and forensic drug
testing and for providing custom chemical synthesis. They were the first to produce Carbon-13 labelled chlorinated
dioxins and furans in co-operation with Cambridge Isotope Laboratories, to meet the increasing demand for
isotope-labelled reference standards. From raw materials analysis to continuing shelf-life studies, Cerilliant’s

1ISO 9001 system requires multiple checks to ensure product conformance, and is accredited to ISO Guide 34, ISO
17025 and 1ISO 9001.

CONOSTAN® Oil Analysis Standards

CONOSTAN® (now a division of SCP Science) is a pioneer and global leader in the development, manufacturing,
and marketing of oil analysis reference materials/standards. The pioneering innovation continues with introductions
of standards for lubricant product analysis that are benchmarks for quality, accuracy, precision, and traceability.
Their quality program is certified under ISO 9001:2000.

The National Institute of Standards and Technology (NIST)

NIST produces standard reference materials (SRMs®). Based in the United States, NIST has provided reference
materials to industry and commerce for nearly 100 years. NIST collaborates with companies to provide academia
and industry with SRMs for expanding areas such as air and water pollution, which are international issues.

The National Research Council of Canada (NRC)

NRC produces certified reference materials (CRMs) through a program jointly operated by the Institute for National
Measurement Standards (INMS), in Ottawa, Ontario and the Institute for Marine Sciences (IMB), in Halifax, Nova
Scotia. The NRC range includes a variety of inorganic and organic CRMs.

The National Water Research Institute (NWRI)

NWRI is Canada’s largest freshwater research establishment. It carries out a national program of research and
development in the aquatic sciences in partnership with the Canadian and international freshwater science
communities.

National Analysis Centre for Iron and Steel (NACIS)

National Analysis Centre for Iron and Steel is a research and development centre of analysis and test technology
for iron and steel. Based in the Central Iron and Steel Research Institute in Beijing, China, NACIS has over fifty
years experience in research of a wide variety of reference materials and production of metal alloy, ore, and ferrous
alloy certified reference materials (CRMs).
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ChromaDex™

ChromaDex™ was established in 1999 to develop and supply botanical reference standards along with related
phytochemical products and services. Based in California, with a testing and research facility in Colorado,
ChromaDex™ provides analytical services and products to the dietary supplement, food, beverage, nutraceutical
and cosmetic industries.

Others

Materials from the following organisations are also included in this catalogue:

AEA Technology, UK

Agricultural Research Centre, Finland

BioDetection Systems (BDS), Netherlands

CANMET, Canada

Cargille Laboratories INC, USA

Central Office of Measures (GUM), Poland

Centre for Ecological Research, Poland

Chemipan, Poland

Cyano Biotech GmbH, Germany

Czech Metrological Institute, Czech Republic

Faculty of Physics and Nuclear Techniques, Poland
Federal Institute for Materials Research and Testing (BAM), Germany
G E Sensing, Ireland

H & D Fitzgerald Ltd, UK

Institute of Dyes and Organic Products, Poland
Institute of Nuclear Chemistry and Technology, Poland
LabAnalityka, Poland

Institute of Nuclear Chemistry and Technology, Poland
International Atomic Energy Agency, Austria

MV Laboratories Inc., USA

Nacalai Tesque, Japan

National Institute for Environmental studies (NIES), Japan
National Measurement Institute, Australia

National Research Centre for Certified Reference Materials, China
Poulten, Selfe & Lee Ltd, UK

R. T. Corporation, USA

SGE Analytical Science, UK

Society of Glass Technology, UK

Sigma-Aldrich

Stanhope-Seta, UK

Starna Scientific Ltd, UK

WEPAL, Netherlands

Whitehouse Scientific Ltd, UK

The use of reference materials

Reference materials are instrumental in ensuring the reliability of analytical measurements and so ensuring the use
of high quality data as the basis of decision making.

When choosing a matrix reference material for a particular application the analyst should consider the following
factors before selecting a material:

Matrix match and potential interferences

Analytes

Measurement range

Measurement uncertainties

Certification procedures used by the producer

Documentation supplied with the material (e.g. certificate or report).
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About proficiency testing (PT)

Proficiency testing (PT) is a powerful quality assurance tool for laboratories undertaking analytical measurements.
A PT scheme provider distributes test materials on a regular basis to participating laboratories for independent
testing. The results are returned to the organiser of the scheme who makes an analysis of the results and provides
a report to all the participants.

There are a number of benefits of taking part in a PT scheme:

e  enable participants to measure their performance against others;
give an early indication of potential problems or training requirements;
encourage good performance and reinforce an interest in quality assurance;
demonstrate an ability to comply with international regulations;
provide a valuable source of information;
provide the means to measure consistency across a group of laboratories.

LGC Standards is a UKAS accredited international provider of proficiency testing (PT) services, with over twenty
years experience in all aspects of providing proficiency testing services to laboratories undertaking chemical,
microbiological and physical analysis. LGC Standards operates 29 proficiency testing schemes serving over 6,000
laboratories, producing and distributing more than 100,000 samples and processing more than 2,000,000 data
points per annum.

LGC Standards offers an unprecedented breadth of chemical, microbiological and physical testing schemes across
a wide range of industries including meat, dairy and other food sectors, water, soil and other environmental sectors,
brewing, distilling, malting, sugar, forensic, consumer safety, pharmaceutical and phytochemical sectors. Schemes
are supplied on an international basis with customers in over 130 countries making LGC Standards a major
international provider of proficiency testing services.

All the PT schemes within LGC Standards Proficiency Testing are operated in accordance with the international
standard ISO/IEC 17043. The statistical analysis undertaken is in accordance with the international standard
1ISO 13528. LGC Standards Proficiency Testing is accredited by the United Kingdom Accreditation Service for
the provision of proficiency testing schemes, currently against ISO/IEC Guide 43-1 (certificate 0001) and ILAC
G13. A copy of our current scope of accreditation is available on the UKAS website (www.ukas.com).

Current schemes provided include:

Water and environmental schemes:
¢  AQUACHECK - chemical analysis of clean water, waste waters, sludges, sediments and soils
e  CONTEST - analysis of contaminated soils for a wide range of contaminants
e  STACKS - chemical analysis of gaseous emissions in impinger solution and metals on quartz filters
e  QWAS - microbiological assessment of waters, effluents and sludges

Food schemes:

AFPS - chemical and microbiological analysis of animal feed
QCS - chemical and microbiological analysis of chocolate
QDCS - composition and safety testing in the dairy sector
QFCS - chemical testing of food products

QGS - microbiological analysis of gelatine samples

QMAS - chemical and microbiological analysis of meat

QMS - microbiological examination of food and food ingredients

Beverage schemes:
e  BAPS - chemical, microbiological and sensory analysis of a range of beers
DAPS - analysis of a wide range of alcoholic beverages (excluding beer)
MAPS - analysis of malt and barley used by the malting, brewing and distilling industries
SUPS - analysis of raw sugar used in the production of food and beverages
QBS - chemical and microbiological analysis of soft drinks

Other schemes:
e PACQS - laser diffraction particle size analysis
¢ PHARMASSURE - measurement of a range of chemical and microbiological analytes in pharmaceutical
products
PHYTAS - phytochemical testing of plant extracts
QMIS - identification of micro-organisms
QUARTZ - toxicological analysis of drugs and alcohol in blood
TOYTEST - toy safety testing to the European Standard EN71 and American Standard ASTM F963

Heathcontrol schemes:
e  Heathcontrol Therapeutic Drug Scheme
Heathcontrol Psychoactive Drug Scheme
Heathcontrol Antibiotic Drug Scheme
Heathcontrol Toxicology Scheme
Heathcontrol Drugs of Abuse in Urine Scheme
Heathcontrol Drugs in Oral Fluid Scheme
ASI Immunosuppressives Scheme
In addition to these regular schemes, we are able to offer customised and closed proficiency testing schemes
tailored to a specific organisation’s requirements. We operate such schemes on behalf of some of the largest
companies in the world, all of whom are leading brand names recognised for the quality and added value of their
products, and we are happy to discuss your requirements in this area.

Please contact your local LGC Standards office to find out more.
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General ordering information

Relevant literature

Applications of Reference Materials in Analytical Chemistry VAM
V. Barwick, S. Burke, R. Lawn, P. Roper and R. Walker published by the RSC, 2001, ISBN 0-85404-488-5

Reference Materials in Analytical Chemistry — A Guide for Selection and Use
A. Zchunke published by Springer-Verlag.

Reference Materials for Chemical Analysis — Certification, Availability and Proper Usage
M. Stoeppler, W.R. Wolf, P.J. Jenks published by Wiley-VCH.

Proficiency Testing in Analytical Chemistry, R.Lawn, M.Thompson and R.Walker published by The Royal Society of
Chemistry, 1997 ISBN 0-85404-432-9.

Relevant training courses

A range of training courses is available from LGC to help laboratory managers and analysts demonstrate
competence in, and keep abreast of, quality assurance issues and practices. LGC’s analytical quality training
programme includes:

e  Achieving traceability in chemical testing

e  Using proficiency testing in the analytical laboratory

e  Method validation

e  Principles and practice of measurement uncertainty in chemical testing laboratories
e Quality systems in testing laboratories

e  Statistics for analytical chemists

e  Further statistical tools for analytical chemists

e  Evaluating measurement uncertainty for chemical testing laboratories

The majority of the courses are run in Teddington, South West London. In addition, LGC can provide training for
groups of staff at your own site, where the courses can be customised to meet your exact needs.

For further information, please contact:
Bernadette Francis

LGC Training Centre
Queens Road
Teddington, Middlesex
TW11 0OLY, UK

Tel: +44 (0)20 8943 7631
Fax: +44 (0)20 8943 2767
Email: training@Igc.co.uk
Web: www.lgc.co.uk

General ordering information

Prices and delivery procedures are shown in the price list that accompanies this catalogue, or are available from
your local LGC Standards sales office. For products requiring special delivery procedures (cooled shipping,
dangerous goods, etc) additional charges will be applied.

Please check with your local LGC Standards sales office for detailed procedures and transport charges where
applicable.

Unless otherwise agreed in advance and in writing, orders are accepted only against LGC Standards standard
terms and conditions of sale.

Once delivered to the customer, reference substances are not returnable. For this reason it is very important for
users to be certain that the product ordered meets their needs.

LGC Standards technical staff are available to advise on the use and suitability of a particular product. Customers
requiring assistance with the use or application of a particular reference substance should contact their local
LGC Standards office, contact details are provided at the beginning of this catalogue.

For further information please contact any of the offices listed on the inside cover or visit www.lgcstandards.com.
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ERM® Application Notes

ERM® Application Notes

ERM® Application Note 1

Comparison of a measurement result with the certified value

Introduction

Author: Thomas Linsinger

European Commission - Joint Research Centre

Institute for Reference Materials and Measurements (IRMM)
Retieseweg 111, 2440 Geel, Belgium

Email: thomas.linsinger@ec.europe.eu; www.erm-crm.org

The comparison of a measurement result on a certified reference material with the certified value is
explained. The method compares the difference between the certified and measured values with its
uncertainty, i.e. the combined uncertainty of certified and measured value. Guidance on how to determine
the standard uncertainties of certified values as well as standard uncertainties of measurement results is
given.

One of the most frequent applications of certified reference materials is validation of measurement
procedures. To achieve this, measurements on certified reference materials are performed and the results
are compared with the certified values. This comparison is often described in a qualitative manner such as
measurement results “agree”, “agree well” or even “agree perfectly” with the certified values. However, a
structured and quantitative approach exists that allows a statement of the evidence of any bias to be made.
This approach takes into account the certified value, the measurement result and their respective
uncertainties. These uncertainties are subsequently combined and the expanded uncertainty is compared to
the difference. This note will explain the procedure of the uncertainty estimation and the comparison of
results with a certified value.

Basic Principles

After the measurement of a CRM the absolute difference between the mean measured value and the
certified value can be calculated as

A, =Ch —Ccru

Am absolute difference between mean measured value and certified value
Cm mean measured value

Ccrm  certified value

Each measurement has an uncertainty un as described in the ISO Guide to the Expression of Uncertainty in
Measurement (GUM) [1] and the Eurachem/CITAC Guide “Quantifying Uncertainty in Analytical
Measurement” [2]. This means, any measurement result is only known within the limits of this uncertainty.
Similarly, the certified value of a CRM is only known with a specified uncertainty ucrum stated on the
certificate. Uncertainties are usually expressed as standard deviations, but only the variances (the squared
standard deviations) are additive. The uncertainty of An, is u,, that is calculated from the uncertainty of the
certified value and the uncertainty of the measurement result according to

|2 2
Uy =+Uy, +Ucry

Uy combined uncertainty of result and certified value (= uncertainty of An)
Um uncertainty of the measurement result
Ucrm uncertainty of the certified value

The expanded uncertainty U,, corresponding to a confidence interval of approximately 95 %, is obtained by
multiplication of u, by a coverage factor (k), usually equal to 2.

u,=2-u,

U, expanded uncertainty of difference between result and certified value

To evaluate method performance, A, is compared with U,:
If Am < U, then there is no significant difference between the measurement result and the certified
value.
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Determination of the individual uncertainties

Uncertainty of the certified value

The expanded uncertainties Ucry of each certified value are given on the certificate. Each ERM®-certificate
also contains in a footnote an explanation of the derivation of the uncertainty (see Figs. 1 and 2). In most
cases, the coverage factor is explicitly stated (an example can be seen in Fig. 1). The standard uncertainty,
ucrwm, of the certified value is obtained by dividing the stated expanded uncertainty by the coverage factor. In
some cases, the uncertainty is the 95 % confidence interval of the mean of laboratory means (for an example
see Fig. 2). In this case, the t-factor for a 95 % confidence interval with n-1 degrees of freedom (n being the
number of laboratories) needs to be determined from statistical tables. Alternatively, the factor can be
derived in MS Excel® using the function tinv(0.05, n-1). The standard uncertainty of the certified value ucru is
then obtained by dividing the stated expanded uncertainty by the t-factor.

Uncertainty of the measured value

According to ISO/IEC 17025 [3], measurement uncertainties must be known for each measurement. In the
absence of full uncertainty budgets, several approximations exist (ranked in decreasing usefulness) to
estimate measurement uncertainties:

1) The within-laboratory reproducibility standard deviation (intermediate precision) as determined from e.g.
quality control charts can be used as (rough) estimation of up,.

2) A reproducibility standard deviation from other sources (e.g. the certification reports available on
www.erm-crm.org or an interlaboratory comparison) can be used after it has been proven that the
laboratory’s performance is equivalent to the performance of the participants in the study in question.

3) The standard deviation of the measurements over a longer time period can be used as very rough
estimation. This estimation is typically underestimating the real uncertainty.

®
ERM" - BB445
PORK FAT
¥ Mass fraction
Chicrobiphenyl — —
Ballschmiter No. (Congener name) Certfied value = Uncertainty *
[ugkg) [ngkal
28 (2 4 4-Tnchiorobiphanyl) 148 13
52 (2,2 5 5. Tetrachlorobiphenyl) 129 08

1 As obtained by quantification using GG methads,

¥ Unweighted mean value of the means of 8 accepted sets of data, each sat being abtained in a different laboratory 3
with a different method of determmnation. The certified value and its uncertainty are traceable to the Intemational Sysh
units (SI).

¥ Estimated expanded uncertainty L with a coverage f.1r.:@m@s{nmm_r| o a level of confidence of about 86
defined in the Guide to the Expression of Lincertainty in Mea¥Tfement (GUM), IS0, 1995 Uncertainty contributions a

Figure 1: Certificate with expanded uncertainty. The standard uncertainty of the certified value (UCRM) is
obtained by dividing the expanded uncertainty by the coverage factor (in this case: 2; marked in red)

®
ERM”- CC580
ESTUARINE SEDIMENT
Mass fraction (based on dry mass)
Parameter - - —
Certified value ' Uncertainty
Total Hg 132 mg/ kg 3mg/kg
CHsHg" 75ug/ kg 4 pg/kg

1) Unweighted mean value of the means of 11 to 13 accepted sets of data, each set being obtained in a
different laboratory and / or with a different method of determination. Certified value is based on dry mass. The
certified values are traceable to S

2] The: cered uncerarity s the hall-wdth of the 95 % conhdence miterval of the mean defned in g were chosen acconding o
e -cistribation depending of e number of acceplid sels of resuls and wene 2,179 fr lotal Hg & ey,

Figure 2: Certificate with a confidence interval. The standard uncertainty of the certified value (ucrwm) is
obtained by dividing the expanded uncertainty (in this case: 4 for CHzHg) by the coverage factor (in this
case: 2.228; circled)
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Example: PCBs in pork fat (ERM-BB445)

PCB 52: certified value = (12.9 + 0.9) pg/kg. Footnote 2 of the certificate states that a coverage factor of

k = 2 was applied. ucrm is therefore 0.9/2 ug/kg= 0.45 ug/kg.

The laboratory measurements gave an average of (14.3 + 1.8) yg/kg (single standard deviation of 6
measurements spread over three weeks). The standard deviation is divided by the square root of the number
of measurements, as the average of the results is compared with the certified value. un, is therefore
estimated as 1.8/6 ug/kg = 0.74 pg/kg.

A =G — Comd =129 - 14.3 pg/kg= 1.4 ng/kg

Uy = JUZ + U2y, =0.74% +0.45% glkg = 0.87 Hg/kg

The expanded uncertainty U, is 2-u, = 1.7 pg/kg. This is larger than the difference Am between the certified
and the measured value. The measured mean value is therefore not significantly different from the certified
value.

[1] International Standards Organisation (1993) Guide to the expression of uncertainty in measurement.
ISO, Geneva. ISBN 92-67-10188-9

[2] Ellison SLR, Roesslein M, Williams A (eds) (2000) EURACHEM/CITAC Guide: Quantifying uncertainty in
analytical measurement, 2nd edn. EURACHEM. ISBN 0-948926-15-5.
Available at http:// www.eurachem.com

[3] International Standards Organisation (1999) ISO/IEC 17025: General Requirements for the competence
of calibration and testing laboratories. ISO, Geneva

ERM® Application Note 3

Using Reference Materials to Establish Metrological Traceability

Introduction

Definition

Author: Steve Wood

LGC Limited

Queens Road

Teddington

Middlesex, TW11 OLY, UK
Email: steve.wood@lgc.co.uk

Traceability of measurements enables results to be compared across space and time and is a requirement of
ISO/IEC 17025. This note describes the steps that need to be applied to chemical measurement methods to
ensure traceability of the results. Reference materials are key to achieving traceability of measurement
results. The ERM® range of certified reference materials are produced by three of Europe’s top metrology
institutions. ERM® reference materials have stated traceabilities and provide a means of ensuring reliability
and comparability of the results of chemical analysis.

All chemical measurement results depend upon and are ultimately traceable to the values of measurement
standards of various types, such as those for mass, volume and the amount of a particular chemical species.
If results obtained by different laboratories are to be comparable, it is essential that all results are based on
reliable measurement standards whose values are linked to a stated reference. If there are differences in the
quality of the measurement standards used in different laboratories, discrepancies will inevitably arise when
different laboratories analyse the same sample. It is a requirement of standards such as ISO/IEC 17025 [1]
that test results should be traceable, preferably to national or international standards.

“Traceability is a 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” [2].

Traceable measurements

The value of the result for an unknown quantity obtained from a comparison with the value of a calibration
standard (where the uncertainty of the result is the uncertainty of this comparison plus the uncertainty of the
standard) is traceable to the value of the calibration standard provided the method used for the comparison is
valid and the uncertainty of the calibration standard is known.
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Application to chemical measurements

Method development establishes an optimised procedure which can be used to compare a sample and
standard. Validation shows that, in terms of its performance, this procedure is fit for the purpose in hand and
has the appropriate uncertainty.

Calibration establishes the relationships between the values provided by the measurement system with the
values of the reference standards.

Traceability or control has to be established for each parameter specified in the procedure. Traceability is
established through the use of measurement standards (e.g. certified reference materials) which are
appropriate for each parameter. These certified reference materials are selected on the basis of fitness for
purpose.

Establishing traceable results
The following steps are necessary to establish traceable results [3]:
1) Specify the measurand and acceptable uncertainty.

2) Choose a suitable method of estimating the value, i.e. a measurement procedure with associated
calculation (equation) and measurement conditions.

3) Demonstrate (validation) that the calculation and measurement conditions include all the ‘influence
quantities’ that significantly affect the result.

4) Identify relative importance of each influence quantity. A methodology to help analysts categorise
the degree of control to be applied to realising a particular experimental value has been developed
[4].

5) Choose and apply appropriate certified reference materials and standards.
Estimate the uncertainty of the result.

Resulty,
Vii%o)

|
Result y,
.! Vi) A

|
Result y, B Result y, B
.I YT o(xs) Y5 T5X0)
Figure 1: Figure 2:
Two laboratories measure the same test sample using A relationship between results from Lab A (y,) and
independent working standards (x, and xg). Here there Lab B (yg) can now be established because they
is no common reference and no traceability between the are linked (traceable) to a common reference (x,)

results.

Figures 1 and 2 show how calibration using a common reference material provides comparability between
laboratories and allows a meaningful comparison of results.
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A STRATEGY FOR ESTABLISHING TRACEABILITY

To achieve traceability

The method must be properly validated and applied within its stated scope. If not, erroneous results
may still be produced, even if all measurements and standards are traceable.

The method must be carried out using the appropriate stated references.

Key steps to select the appropriate stated references
Write down and understand the equation used to calculate the analytical result.
Identify any ‘reagents’ or equipment with specified values detailed in the method.
Identify the fixed conditions used in the method.

Obtain appropriate ‘stated references’ for use in the practical measurement or realisation of the
experimental value.

What are ‘appropriate stated references’?
Any ‘reference point’ that an analyst uses to obtain or realise a particular quantity value in practice.

Physical calibrations are well established, e.g. calibrated weight; reference thermometer; volumetric
glassware; stopwatch.

Chemical calibrations can be established in the same way using pure or matrix certified reference
materials (calibrants) or other well-characterised pure materials.

What is appropriate?
The analyst must decide, based on:
The degree of control that is required in obtaining or realising a particular value in practice.
The extent to which the quantity affects the result.
The uncertainty of each stated reference must be appropriate.

[1] International Standards Organisation (2005) ISO/IEC 17025: General Requirements for the competence
of testing and calibration laboratories. ISO, Geneva

[2] International Vocabulary of Basic and General Terms in Metrology. ISO, Geneva, 1993, 2nd edition.
ISBN 92-67-01075-1

[3] Eurachem/CITAC 2003, Traceability in Chemical Measurement. A Guide to achieving comparable results
in chemical measurements (www.eurachem.ul.pt)

[4] Meeting the Traceability Requirements of ISO/IEC 17025. An Analyst’s Guide. 3rd Edition. V Barwick and
S Wood (Editors), LGC Limited, September 2005. ISBN 0-948926-23-6
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Use of ERM® certificates and materials

Author: Thomas Linsinger

European Commission - Joint Research Centre

Institute for Reference Materials and Measurements (IRMM)
Retieseweg 111, 2440 Geel, Belgium

Email: thomas.linsinger@ec.europe.eu; www.erm-crm.org

This application note describes some practical aspects associated with handling and use of certified
reference materials (CRMSs) in laboratories. The various values provided on a certificate, re-use of materials,
applying a moisture correction and interpretation of the traceability statement are also explained.

INTRODUCTION

Understanding the information contained in reference material certificates and correct use of these materials
are necessary get the maximum benefit from them. This application note explains the basic terms used on
ERM certificates, and gives guidance on the practical handling of materials.

TERMS ON THE CERTIFICATE
Types of assigned values
Three categories of values are assigned for ERM-branded reference materials:

Certified values fulfil the highest standards for reliability. They are traceable to stated references and are
accompanied by a GUM (ISO Guide 98 "Guide to the expression of uncertainty in measurement") compatible
expanded uncertainty statement valid for the entire shelf life of the ERM-CRM.

Indicative values are not certified due to either a larger uncertainty than required for the intended use or
insufficient variety of methods used in the characterisation. The information is therefore unsuitable for
certification at the accuracy required for certified values.

Additional material information are values created during the certification exercise, which are usually the
result of one method only and indicate the order of magnitude rather than an accurate value. In summary,
certified values are those values the certifying body is confident in assigning with the highest accuracy, while
indicative values display higher uncertainties and/or lack a full traceability statement. This hierarchy in
reliability is shown by the fact that only certified values are on the first page of the certificate. It follows that
certified values are more assured than indicative values which in turn are more assured than additional
material information.

Metrological traceability statement

Certified and indicative values come with a traceability statement. These statements unambiguously identify
the measurand as well as the traceability of the values assigned to this measurand (see also the ERM policy
on traceability on www.erm-crm.org). This information is given in one or two footnotes on the certified or
indicative values and measurands (see Figures 1 and 2). The following alternatives exist: Measurands can
be structurally defined ("rational") like for total Cadmium or Ochratoxin A, or procedurally defined (empirical"),
such as for dietary fibre, extractable Cadmium or impact toughness, which are defined via specific
measurement protocols.

For structurally defined measurands, ERM principles are stricter than those of ISO Guide 34 and 35 and
require availability of results obtained from at least two completely independent methods or confirmation of
results by primary methods of measurement by an independent method to demonstrate the absence of any
method bias of assigned values.

Values assigned to the measurands can be traceable to the International System of Units (SI) or to an
artefact (empirical scales). In the former case, all input factors are calibrated with standards whose values
are traceable to the S, whereas in the latter cases arbitrary standards have been used for at least one step
in the calibration (e.g. World Health Organisation primary reference preparation in clinical chemistry, Vienna
Standard Mean Ocean Water (VSMOV) for chemical shift).

ERM®- AD452/IFCC

GAMMA-GLUTAMYLTRANSFERASE

_ Certified value© Uncertainty *
_Catalytic _concentratiqn 114.1 U/L 2.4 U/L
in reconstituted material 1.90 pkatlL 0.04 pkat/L

1) This value is the unweighted mean of 12 sets of results, idependently obtained from 12 laboratories. It is
traceable to the IFCC primary reference method at 37 "C. The material must be reconstituted according to the
specified procedure (see below). Values were converted from U/L into pkat/L by multiplication with 0.01667.

Figure 1: Traceability statement of ERM-AD452/IFCC. The measurand is procedurally defined and proper
calibration of all input factors is assumed.
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In earlier ERM certificates, this information was combined into one footnote (Figure 1). Since the adoption of
the common ERM policy on traceability, this information is given in two footnotes, one connected to identity
of the measurand itself, the other specifying the traceability of the values assigned to it.

Minimum sample intake

Every material is intrinsically heterogeneous. The minimum amount of material that is representative of the
whole unit (bottle, vial etc.) is defined as minimum sample intake (Figure 2). The certified value and its
uncertainty cannot be guaranteed for subsamples smaller than the minimum sample intake.

Expiry date

Producers of reference materials guarantee the integrity of the material and the validity of the certificate for a
specified time (known as the shelf life), provided the material is unopened and stored under the
recommended storage conditions. This does not automatically mean that the user has to discard the unused
sample once the shelf life has expired, but the producer cannot guarantee stability any longer. Users can
continue to use a material under their own responsibility, if they have additional evidence of stability (e.g. no
changes in quality control charts, comparison with other materials), however the material certificate will not
be valid.

ERM®- BC367

RAPESEED (COLZA)

Parameter Certified value ' Uncertainty
Total glucosinclate (GSL) 99 mmol/kg 9 mmol/kg
Sulphur 10.3 g/kg 0.5 g/kg

1) The certified values for both GSL and S are the unweighted mean of the means of the accepted sets
GSL and 7 for S). The values are traceable to Sl

2) Estimated expanded uncertainty U with a coverage factor k = 2, corresponding to a level of confidence o
as defined in the Guide to the Expression of Uncertainty in Measurement (GUM), 1SO, 1995, Uncertainty|
arising from characterisation as well as from homogeneity and stability assessment were taken into considera)

This certificate is valid for one year after purchase.
Sales date:

The minimum sample intake is:

- 500 mg for total glucosinclate (GSL) determination,

- 20 g for sulphur calibration by XRF (preparation of discs),
- 200 mg for sulphur determination after digestion.

Figure 2: The shelf life and minimum sample intake are markedin blue and green, respectively.

The shelf life may be extended by the producer if additional information on the stability becomes available.
This, however, refers only to newly purchased samples and not to samples distributed before the extension
of the original shelf life.

Instructions for use

The instructions for use give a detailed description for each material. These descriptions can refer to dry
mass correction (Figure 3), reconstitution procedure, use of values, storage of the material etc. If these
instructions are not followed, the assigned values are not valid.

INSTRUCTIONS FOR USE

The sample can be used as it is from the bottle. Before a bottle is opened, it should be shaken manually for 5
min so that the material is re-homogenised. The correction to dry mass should be macde on a separate
portion of 100 mg which should be dried in an oven at 102 °C for 3-4 h until constant mass is attained. The
recommendead minimum sample intake is 500 mg.

Figure 3: Definition of the dry mass correction for ERM-CE477. Please note the different recommended sample
intakes for dry mass correction and certified measurands (in this case butyltins), reflecting different degrees of
homogeneity for moisture and butyltins.

HANDLING ISSUES
Measurement method to be used

The measurement method must determine the same measurand as described in the certificate. This means
that for procedurally defined measurands, the method specified on the certificate must be used. For
structurally defined measurands, any method determining this measurand can be used and should give
unbiased results.

All instruments must be properly calibrated to ensure that measurement results are traceable to the same
reference as the certified value. For results traceable to an artefact, a standard whose value is traceable to
the same artefact must be used.
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ERM® Application Note 6

Use of opened bottles

For opened units, alteration or even degradation of the material can happen which could not be accounted
for during the certification process. Therefore, CRM producers cannot guarantee the assigned values of
opened units. It is up to the user’s judgement whether or not this material can be further used and which
storage conditions or treatment are necessary. As a general guideline, materials should be stored cool, dry,
in the dark and closed. Further information is often available in the certification report, which is freely
available on www.erm-crm.org. In any case, materials from opened containers should be used as soon as
possible after opening to minimise change.

Moisture correction

Many certified values are stated as content per dry mass of sample. As results from different methods (e.g.
drying oven, Karl Fischer titration, vacuum drying oven) may differ significantly, the procedure for moisture
correction must be clearly stated on the certificate (Figure 3) and this method must be used. Using different
conditions can significantly alter the material (Figure 4) and the results obtained. Determination of the dry
mass must be performed on a separate subsample.

native 90) “( - 100 °C

110°¢ 1152

Figure 4: Effect of different drying conditions on a cabbage reference material. Specified drying condition on the
certificate: 16h at 70 °C
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Environmental matrix reference materials

Waters
Code Product Unit
Drinking water
ERM-CAO011 Hard drinking water - Metals 250 mL
Hard drinking water sourced from Tamworth (Staffordshire, UK) spiked with high purity metal standards to levels
as close to the EU/UK drinking water regulation limits as possible (EC directive 98/83/EC).
Certified values
........ 5.11mg/L
ERM-CAO015 Hard drinking water - Anions 250 mL
Hard drinking water sourced from Teddington, UK, containing anions at concentrations close to the maximum
permissible levels specified in EU/UK drinking water regulations (EC directive 98/83/EC).
Certified values
..... 247 mg/L Nitrate ( as NO3)
...... 1.3 mg/L Sulfate (as SO.)
ERM-CA022 Soft drinking water - Metals 250 mL
Certified values
Al. .204 £ 10 pg/L Cr. ..50.8 £ 2.7 pg/L Na.. 5.84 + 0.14 mg/L
As 10.3 £ 1.3 pg/L Cu. ..2100 + 70 pg/L Ni ... ...20.5+1.6 pg/L
Ba ..o 127 + 13 pg/L Fe s 201 £ 2 pg/L .26+ 0.9 pg/L
Ca. 7.33 £0.25 mg/L Mg ..1.01 £ 0.04 mg/L 628 + 4 pg/L
Cd .o 5.26 £ 0.21 pg/L Mn ... ...52.5+ 3.9 ug/L
ERM-CA016 Soft drinking water - Anions 250 mL
Soft drinking water sourced from Plymouth, UK, containing anions at concentrations corresponding to the
maximum permissible levels specified in EU/UK drinking water regulations (EC directive 98/83/EC).
Certified values
Cloieeeeee, 250 mg/L Nitrate (as NOg)............ 48 mg/L
Fo 1.5 mg/L Sulfate (as SOy) .......... 254 mg/L
NWLETHBRIDG-03 Drinking water - Major ions and nutrients 500 mL
Lot 0909
Certified values
Alkalinity, Total (as CaCO3)
Ammonia (as N)
Calcium
Chloride ....
Conductivity (25°C)......c..c......
Dissolved Inorganic Carbon (DIC).... Sulfate (as SO4)
Fluoride Total Kjeldahl Nitrogen (TKN).........ccooenveniene 0.516
Magnesium Total NIitrogen ........ccooveiiiiiiicecceees 0.687
Hardness, Total (as CaCO3)
Indicative values for Boron, Colour (Hazen units), Dissolved Organic Carbon (DOC) and Turbidity (JTU/NTU).
Rainwater
NWAES-05 A low pH acid rain sample - Major ions and nutrients 500 mL
Lot 0310
Certified Values
Al e 0.0117 mg/L NO3z+ NO2 (s N)...ouviciiciiciiciccee 0.26 mg/L
20243 ML K 0.028 mg/L
0.187 mg/L .1.28 mg/L
0.225 mg/L ...10.8
L0.0376 MG/L PH 4.9
....... 0.181 mg/L 2 mg/L
...... 0.31 mg/L N (Total Kjeldahl., TKN)...........c.cccvrueurnne. 0.26 mg/L
..0.32 mg/L
DOC = Dissolved Organic Carbon
DIC = Dissolved Inorganic Carbon
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Waters

Code Product Unit
New ERM-CA408 Simulated rainwater 95 mL
Certified value Uncertainty
mg/L mg/L
Ammonium
Chloride ....
Fluoride......
Magnesium ..
Nitrate .............
Ortho-phosphate.....
187 uSlem.. 1.8 uS/cm
6.3 e 0.6
NWRAIN-97 Rain sample - Major ions and nutrients 500 mL
The sample was collected from a greenhouse roof in Grimsby, Ontario. It was centrifuged and filtered and several
years later was modified to represent acid rain by addition of nitric and sulfuric acids. Many of the 52 laboratories
which participated in the PE studies are accredited and traceable to NIST and other CRMs.
Lot 1109
Certified Values
Alkalinity, Gran Tit'n (as CaCO3) .......cccceveeeee. = 1.80L  NO3 + NO2 (@S N).oveiiiiiiiiicieieec, 2.22 mg/L
..... 0.166 mg/L
...... 0.298 mg/L
.5.68 mg/L
.......... 4.47
.0.96 mg/L Conductivity (25°C). ..47.2 uS/cm
g 1.0 mg/L Indicative values for Colour (Hazen units), Dissolved
Inorganic Carbon (DIC), Hardness, Total (as CaCOs), Silica (as Si), and Total Kjeldahl Nitrogen (TKN)
New NWTMRAIN-04 Simulated rain water - Trace elements 500 mL
Lot 0709
Certified values
Aluminum (Al) ............. 1.94 pg/L Copper (CU).....cccceenen. 6.95 pg/L Strontium (Sr) ............. 1.81 pg/L
Antimony (Sb). 0.345 pg/L Iron (Fe)...... Thallium (TI). 0.371 pg/L
Arsenic (As) .... 1.14 pg/L Lead (Pb) Tin (Sn)........ 0.723 pg/L
Barium (Ba)..... 0.868 pg/L Lithium (Li).. Titanium (Ti). 0.143 pg/L
Beryllium (Be). 0.378 pg/L Manganese (Mg) .. Uranium (U) ... 0.293 pg/L
Cadmium (Cd) 0.520 pg/L Molybdenum (Mo). Vanadium (V).. 0.672 pg/L
Chromium (Cr) 0.861 pg/L Nickel (Ni) . ZiNC (ZN).ecviiriiiins 8.52 ug/L
Cobalt (CO) ..ccvvuenee. 0.245 pg/L Selenium (Se) ........... 0.830 pg/L
Indicative values for Boron (B) and Rubidium (Rb)
Freshwater
LGC6019 River water - Trace elements 250 mL
Collected from the River Thames downstream of Henley-on-Thames at Aston, U.K. Filtered at 0.7 um and then at
0.45 um. Stabilised at pH 2 by the addition of concentrated HNO3.
Certified values
15.4 pg/L 24.7 mg/L
.287 pg/L ....5.2 ug/lL
.......... 4.78 mg/L 59.7 ug/L
CrF e 0.78 pg/L Mg i 4.62 mg/L
LGC6020 River water - Anions 250 mL
Collected from the River Thames downstream of Henley-on-Thames at Aston, U.K. Filtered at 0.7 um and then at
0.45 pm.
Certified values
(O] U .38.5 mg/L Phosphate (as POy) .....1.1 mg/L
Nitrate (as NO3) ......... 39.4 mg/L Sulfate (as SOy) ......... 53.2 mg/L
BCR-479 Freshwater - Nitrate, low level 100 mL
Produced by adding a solution of the required salt to ultra pure water. Final pH was around 6.8
Certified value
NO3 ..o 214 ymol/kg
BCR-480 Freshwater - Nitrate, high level 100 mL
Produced by adding a solution of the required salt to ultra pure water. Final pH was around 6.8
Certified value
NO3 oo, 885 umol/kg
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Waters

Code

Product Unit

New NIST-1640A

Natural water - Trace elements 250 mL

This Standard Reference Material (SRM) is intended for use in evaluating methods used in the determination of
trace elements in freshwater. NIST-1640a consists of acidified spring water with mass fractions and mass
concentrations assigned for 29 elements, 22 of which were gravimetrically added. The solution contains nitric acid
at a volume fraction of approximately 2 %. A unit of NIST-1640a consists of 250 mL of solution in a high-density
polyethylene (HDPE) bottle sealed inside an aluminized Mylar pouch.

Certified values

Ag .8.017 £ 0.042 pg/kg Co. ..20.08 + 0.24 pg/kg
Al ....52.6 £ 1.8 pg/kg Cu.
As .8.010 + 0.067 pg/kg Fe.

....19.97 £ 0.16 pg/kg
..125.03 + 0.86 pg/kg
..1.606 % 0.015 pg/kg

B 300.7 + 3.1 yg/kg Mn 40 07 +0.35 pg/kg 25.15 + 0.26 pg/kg
Ba ..o 150.60 + 0.74 pg/kg MO .o 45.24 + 0.59 pg/kg ... 14.93 £ 0.21 pg/kg
Be. .3.002 + 0.027 pg/kg Ni.. ..25.12 £ 0.12 pg/kg ...55.20 + 0.32 pg/kg

Cd.. .3.961 +0.072 pg/kg Pb. ..12.005 + 0.040 pg/kg
(O] TR 40.22 £ 0.28 pg/kg Sb.iiins 5.064 + 0.045 pg/kg
NIST-1643e Simulated freshwater - Trace elements 250 mL
NIST-1643e simulates the elemental composition of freshwater. Nitric acid is present at a concentration of
approximately 0.8 mol/L to stabilise the trace elements.
Certified values
Ag s 1.036 pg/kg .eeovvvenenne 1.062 pg/L
Al 138.33 ug/Kg .eeveenee 141.8 ug/L
58.98 HG/KG -.eeviiiinnns 60.45 pg/L
.154.0 pg/kg ... ..157.9 pg/L
531.0 pg/kg ... .544.2 pg/L
13.64 pg/kg ..ocevenennee. 13.98 pg/L
13.75 pg/Kg .o 14.09 pg/L
Ca 31500 pg/kg ... .32300 pg/L
Cd.. .6.408 pg/kg ... .
(7 O 19.90 pg/kg
CO vt 26.40 pg/kg
Cu. .22.20 pg/kg ...
Fe ...95.7 pg/kg ...
K. ..1984 pg/kg ...
Li. .. 17.0 pg/kg ...
Mg ..7841 pg/kg ...
Mn.. .38.02 pg/kg ...
Mo. .118.5 pg/kg ...
Na 20230 pg/kg ...
Ni .60.89 pg/kg ...
Pb. .19.15 pg/kg ...
Rb. .13.80 pg/kg ...
Sb. .56.88 pg/kg ...
Se .. .11.68 pg/kg ...
5] 315.2 pg/kg
LT 1.07 pg/kg
TI. .7.263 pg/kg ...
V. .36.93 pg/kg ...
ZN i 76.5 pg/kg
NIST-1641d Natural water - Mercury 10 x 10 mL
Mercury in 2% (v/v) HNOj initially stabilised with 1 mg/kg gold
Certified value:............... 1.557 mg/kg + 0.020 mg/kg
New ERM-CA615 Ground water - Trace elements 95 mL
Certified values
AS.oiie 9.9+0.7 pyg/L [ [ R 0.037 £+ 0.004 pg/L PD e 7.1+0.6 pg/L
Cd 0.106 + 0.011 pg/L 107 £ 5 pg/L
Feo i 5.11+0.26 mg/L 253+ 1.1 ug/lL
New ERM-CA616 Ground water - Trace elements, conductivity, pH 95 mL
ERM-CAG616 is a natural groundwater fortified with ammonium dihydrogenphosphate
Certified value Uncertainty
mg/L mg/L
Calcium
Chloride
Magnesium

Ortho-phosphate.
Potassium....
Sodium .

5.79.
.27.9.

Electrochem|cal property

....426 uS/cm
............... 712

BCR-609

Ground water - Trace elements (low level) 500 mL
The material has been filtered at 0.45 pm and acidified with HNO; to around pH 1.5

Certified values

....... 0.164 ug/kg P oo 1.63 piglkg

1.2Hg/Kg  CUiiiiiiiiiiiieiee 2.48 pg/kg
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Waters

Code Product Unit
BCR-610 Ground water - Trace elements (high level) 500 mL
The material has been filtered at 0.45 pm and acidified with HNO; to around pH 1.5
Certified values
Al . 159 uglkg Cd. Pb 7.78 pg/kg
As ... 10.8 pg/kg Cu
BCR-611 Ground water - Bromide (low level) 4 x25mL
(Based on IC measurements) The material has been filtered at 0.45 um and sterilised by autoclaving
Certified value
Br o, 93 pg/kg
BCR-612 Ground water - Bromide (high level) 4 x25mL
(Based on IC measurements) The material has been filtered at 0.45 ym and sterilised by autoclaving
Certified value
B 252 pg/kg
BCR-617 Artificial ground water - Trace elements, low carbonate content 75 mL
Produced by adding solutions of the required salts to ultra pure water. Sterilised by autoclaving
Certified values
146 mglkg Mg .o 7.32 mg/kg NOs.... 25.8 mg/kg
.. 26.4 mg/kg ..0.050 mg/kg S04 ... 26.3 mg/kg
K e, 9.93 mg/kg 14.6 mg/kg
New NRCSLRS-5 River water - Trace elements 470 mL
Certified values
Aluminum (Al). ..49.5 + 5.0 ug/kg Nickel (Ni) ... ..0.476 + 0.064 pg/kg
Arsenic (As) .... 413 + 0.039 pg/kg Strontium (Sr) ....53.6 + 1.3 pg/kg
Barium (Ba)......ccccoveviiiiiieiieeeee 14.0 + 0.5 pg/kg Vanadium (V) ..0.317 £ 0.033 pg/kg
Cadmium (Cd) .....ccovverrenns 0.0060 + 0.0014 pg/kg ZINC (ZN).eeeieiieieiceeeeeeeee 0.845 + 0.095 ug/kg
Chromium (Cr)....coovvveiieiienene 0.208 + 0.023 pg/kg Calcium (Ca) 10.5 + 0.4 pg/g
Copper (Cu). .17.4 £ 1.3 pg/kg Magnesium (Mg) . .2.54 £ 0.16 pg/g
Iron (Fe)... ..91.2 £ 5.8 pg/kg Potassium (K) .. 0.839 + 0.036 pg/g
Lead (PD) ..o 0.081 +0.006 ug/kg Sodium (Na).....cceeriincirciieee 5.38 +0.10 pg/g
Manganese (MN)........cceeveiuvnnennns 4.33 +0.18 pg/kg
Indicative values for Sb, Be, Co, Mg, U
The density of SLRS-5 is 1.0007 g/mL.
NWMIRAMICHI-02 River Water Soft, Coloured - Major ions and nutrients 500 mL
Lot 0310
Certified values
Alkalinity, Gran (as CaCO3) .6.87 mg/L Dissolved Organic Carbon (DOC).. 4.57 ml/L
.0.07 mg/L Magnesium............cccceeee
Ammonia (as N).. Nitrate + Nitrite (as N)
Calcium PH. e .
Chloride Potassium .......ccooeoiiiiiicecee 0.358 mg/L
Colour (Hazen units). Silica (as Si). .2.78 mg/L
Conductivity (25°C) i .1.39 mg/L
Dissolved Inorganic Carbon (DIC) .................. 2.49 mg/L
Indicative values for Fluoride and Hardness
New NWMISSIPPI-03 River Water - Major ions and nutrients 500 mL
Lot 1010
Certified values
Alkalinity, Total (as CaCOa) 142 mg/L Magnesium 18.1 mg/L
Boron .0.0255 mg/L Nitrate + Nitrite (as N) .2.42 mg/L
Calcium. .44.8 mg/L PH 8.14
Potassium . e 2.61 mg/L
Colour (Hazen units) . Silica (88 Si) ..veeveeeeeiieieieee e 0.51 mg/L
Conductivity (25°C) 404 pS/cm Sodium............. .9.99 mg/L
Dissolved Inorganic Carbon (DIC). . 33.6 mg/L Sulfate (as SO4) ....cevvvenenne .32.8 mg/L
Dissolved Organic Carbon (DOC) . ...6.31 ml/L Total Kjeldahl Nitrogen (TKN). ..0.546 mg/L
Fluoride .......cooovviiiiiiiiicics 0.151 mg/L Total Nitrogen ................... .2.81 mg/L
Hardness, Total (as CaCOs3) 187 mg/L Turbidity (JTU/NTU)
New NWBATTLE-02 River water - Major ions and nutrients 500 mL

Lot 1010

Certified values

Alkalinity, Total (as CaCOg) ................ 299 mg/L
Boron 0.261 mg/L
Calcium. .25.0 mg/L
Chloride .......... .41.7 mg/L

Colour (Hazen units)........cccooeeiiiiieiiieiieiieiees 20.2
Conductivity (25°C) 62 uS/cm
Dissolved Inorganic Carbon (DIC) .69.5 mg/L
Fluoride ..o 0.196 mg/L
Hardness, Total (as CaCOs3).......cccoeuvneenee. 152 mg/L

Indicative values for Dissolved Organic Carbon (DOC), Nitrate + Nitrite (as N) and Total Kjeldahl Nitrogen (TKN).

Magnesium...........ccoovririnininieeee e 21.6 mg/L
PH 8.55
Potassium . .5.54 mg/L
Silica (as Si ..0.253 mg/L
Sodium... .1.62 mg/L
Sulfate (as . ..149 mg/L

..... ..0.548 mg/L
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Waters

Code Product Unit
NWONTARIO-99  Natural lake water - Major ions and nutrients 500 mL
Lot 1109
Certified values
Alkalinity, Total (as CaC03) ..93.1 mg/L pH .....
Calcium ..35.4 mg/L Potassium.
Chloride ..20.8 mg/L Silica (as Si).
Dissolved Inorganic Carbon (DIC).... 22.2 mg/L Sodium
Fluoride 0.63 mg/L Conductivity (25°C) 307 puS/cm
Hardness, Total (as CaCOs3) 124 mg/L Sulfate (as SO4).. .26.0 mg/L
Magnesium .......cccoooiiiiiiiieee e 8.6 mg/L Total nitrogen ....0.58 mg/L
Indicative values for Boron, Colour (Hazen Units), Dissolved Organic Carbon (DOC), Nitrate + Nitrite (as N), Total
Kjeldahl Nitrogen (as N) and Turbidity (JTU/NTU).
New NWBIGMOOSE-02 Lake water - Major ions and nutrients 500 mL
Lot 1010
Certified values
Alkalinity, Gran (as CaCO3) ....0.992 mg/L Fluoride .......cooiiiiiiiiiei e 0.0648 mg/L
Aluminium 0.117 mg/L Magnesium ...... ..0.326 mg/L
Ammomia (as N). ..0.0263 mg/L Nitrate + Nitrite (as N) ..0.179 mg/L
CalCium..ceecici e 2.00 mg/L .
Chloride ....0.463 mg/L Potassium .......ccooiiiiiiieeeeeeee 0.326 mg/L
Colour (Hazen units). Silica (as Si). ... 1.76 mg/L
Conductivity (25°C) Sodium............. ..0.729 mg/L
Dissolved Inorganic Carbon (DIC) ....0.483 mg/L Sulfate (as SO4) ...eevereeiieiieiieiee e 5.08 mg/L
Dissolved Organic Carbon (DOC)............. 3.90 mg/L Total Nitrogen ........cccceevveiieiiiiiieieeen 0.352 mg/L
Indicative values for Hardness, Total (as CaCO3). Total Kjeldahl Nitrogen (TKN) and Turbidity (JTU/NTU).
New NWCRANBERRY-05 Lake water - Major ions and nutrients 500 mL
Lot 1010
Certified values
Alkalinity, Total (as CaCOa) ..... 0.151 mg/L
Calcium .
Chloride e 0.70 mg/L
Colour (Hazen units)......ccccceeevvevvcvicnicnieeen. 19.3 0 Silica (@S Si)eeeveeieeiiiiceveeieee 0.269 mg/L
Conductivity (25°C) Sodium............. .20.1 mg/L
Dissolved Inorganic Carbon (DIC). Sulfate (as SO4) ...ccceveeennen .8.86 mg/L
Dissolved Organic Carbon (DOC).... Total Kjeldahl Nitrogen (TKN)................. 0.208 mg/L
Fluoride Total Nitrogen ........ccoceevveeieiieieecee, 0.343 mg/L
Hardness, Total (as CaCOs3) . Turbidity (JTU/NTU) 0.172
Magnesium ........ccccoeiieiiinieiee e 5 63 mg/L
Indicative value for Boron
NWION-915 Natural lake water - Major ions and nutrients 500 mL
Collected from Lake Superior
Lot 1109
Certified Values
............... 7.79 reereneennene. 0509 mg/L
Dissolved Inorganic Carbon (DIC).... 10.2 MG/l MO e 2.88 mg/L
Dissolved Organic Carbon (DOC).............. 1.37mg/lL. NO3+ NO2(asS N) .o 0.352 mg/L
Conductivity (25°C).........c...... 98.9 uS/cm .1.39 mg/L
Total alkalinity (as CacOs) ..43.2 mg/L Silica (as Si).... .1.18 mg/L
Total hardness (as 03003) ..46.4 mg/L Sulfate (as SOy).. .3.42 mg/L
..13.7 mg/L Total NItrogen .........ocveeveieiieeeeieees 0.44 mg/L
TR 1.42 mg/L
Indicative values for Ammonia, Colour (Hazen units), Fluoride, NH3 (as N), Total N (Kjeldahl) and Turbidity
(NTUNTU).
NRCORMS-4 River water - Mercury 3 x50 mL
Certified Value for Mercury
H oo 22.0+ 1.5 pglg
SPS-SW1 Surface water - Trace metals 6 x 50 mL
Certified values
Al 50 ng/mL 10.0 ng/mL
AS .o 10.0 ng/mL 2000 ng/mL
Ba ..o 50 ng/mL ..2.00 ng/mL
Ca.. .2000 ng/mL 10 0 ng/mL . 1000 ng/mL
Cd v, 0.50 ng/mL 10.0 ng/mL 50.0 ng/mL
CO s 2.00 ng/mL 2000 ng/mL 0.50 ng/mL
Cr.. ..2.00 ng/mL Ni.. .10.0 ng/mL ..10.0 ng/mL
Cs. ..2.00 ng/mL P.. ..100 ng/mL 20 ng/mL
Cu... ..20 ng/mL Pb. ...5.0 ng/mL
Rare earth metals (Sc, Y, Ce, Dy, Er, Eu, Gd, Ho, La, Lu, Nd, Pr, Sm, Tb, Th, Tm, U, Yb) 0.50 ng/mL
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Waters

Code Product Unit
SPS-SW2 Surface water - Trace metals 6 x 50 mL
Certified values
ng/mL 100 ng/mL 50.0 ng/mL
ng/mL K... ...1000 ng/mL S.. 10000 ng/mL
ng/mL Mg ...2000 ng/mL Se. ..10.0 ng/mL
ng/mL Mn .50.0 ng/mL Si. .5000 ng/mL
ng/mL Mo ....50.0 ng/mL Sr ...250 ng/mL
ng/mL .10000 ng/mL ..50.0 ng/mL
ng/mL 50.0 ng/mL 100 ng/mL
ng/mL 500 ng/mL Tl 2.50 ng/mL
ng/mL 25.0 ng/mL
Rare earth metals (Sc, Y, Ce, Dy, Er, Eu, Gd, Ho, La, Lu, Nd, Pr, Sm, Tb, Th, Tm, U, Yb) 2.50 ng/mL
Sea water
LGC6016 Estuarine water - Trace metals 50 mL
Collected from the Severn Estuary, UK, offshore from a heavily industrialised area near Avonmouth.
Certified Values
... 101 ng/kg 976 ng/kg PD 196 ng/kg
.... 190 ng/kg 186 ng/kg
Indicative values for Ca, K, Mg, Na, Zn
BCR-505 Estuarine water - Trace elements 1L
The material has been filtered at 0.45 pm and acidified with HNO; to around pH 1.5
Certified values
Cd i, 0.80 nmol/kg 24.1 nmol/kg
CU e, 29.4 nmol/kg 172 nmol/kg
BCR-579 Coastal sea water - Mercury 1L
The material has been filtered at 0.45 um and acidified with HCI to around pH 1.7
Certified value
HY s 1.9 ng/kg
NRCSLEW-3 Estuarine water - Trace elements 470 mL
Collected from the San Francisco Bay, California, USA at a depth of 5 metres
Certified values
..... 1.36 pg/L teeeeeee. 1.55 pg/l .....0.0090 pg/L
..0.568 pg/L ..2.57 pg/L
042 ug/ll MN e 161 uglL ZNe 0.201 pg/L
[ 0.183 pg/L Ni e 1.23 pg/L
Indicative values for Ag, Mo, U
New NRCNASS-6 Seawater - Trace metals 500 mL
Certified values
Arsenic (AS) ....cccceevrvrvrnnnn 1.40 £ 0.12 pg/Kg oovvevvrririne 1.43 £0.12 pg/L
Cadmium (Cd) .............0.0303 + 0.0019 pg/kg ............. 0.0311 + 0.0019 pg/L
Chromium (Cr).....cccocu..... 0.116 £ 0.008 pg/kg .....cevevvneene 0.118 + 0.008 pg/L
Copper (Cu). 0.242 + 0.025 pg/kg . 0.248 + 0.025 pg/L
Iron (Fe)... 0.483 + 0.045 pg/kg . 0.495 + 0.046 pg/L
Lead (Pb).. 0.006 + 0.002 pg/kg . 0.006 + 0.002 pg/L
Manganese ( 0.516 + 0.047 pg/kg . 0.530 + 0.050 pg/L
Nickel (Ni)....... 0.294 + 0.025 pg/kg . 0.301 + 0.025 pg/L
Vanadium (V).. ....1.42 £ 0.16 pg/kg . ...1.46 £ 0.17 pg/L
Ao o 74 s ) KOS 0.251 £ 0.020 HG/KG .evvevrrenenne 0.257 + 0.020 pg/L
Indicative values for Cobalt (Co), Molybdenum (Mo) and Uranium (U).
New NRCMOOS-2 Sea water - Nutrients 2 x50 mL
This certified reference material is primarily intended for use in the calibration of procedures and the development
of methods for the analysis of nutrients in seawater.
Certified values
Orthophosphate.............ccccecenenne. 1.58 £ 0.10 ymol/L Nitrite ....3.31 £ 0.18 pmol/L
Silicate 28.8 £ 1.0 ymol/L Nitrite and Nitrate 24.9 £ 1.0 ymol/L
Spiked/fortified water
New NWTM-15.2 Water - Trace elements 500 mL

Lot 1010
Certified values

Aluminum (Al) 33.6 pg/L Cobalt (Co).... Selenium (Se)............. 15.1 pg/L
Antimony (Sb). ..16.3 pg/L Copper (Cu) Strontium (Sr) . .. 111 pg/L
Arsenic (As).... ..15.7 pg/L Iron (Fe)...... Thallium (TI). ..18.0 pg/L
Barium (Ba).. ..13.2 pg/L Lead (Pb) Tin (Sn).... ..14.8 pg/L
Beryllium (Be). ..15.3 pg/L Lithium (Li).. 15.0 pg/L Titanium (Ti). ..14.6 pg/L
Boron (B) ........ ..23.2 pg/L Manganese (Mg) .. 18.1 pg/L Uranium (U) .... ..15.4 pg/L
Cadmium (Cd) .... 13.0 pg/L Molybdenum (Mo)........ 14.0 pg/L Vanadium (V).............. 13.1 pg/L
Chromium (Cr)............ 16.4 pg/L Nickel (Ni)....cccooverenne 17.6 pg/L ZinC (ZN)..ccvrvieneieenn 35.4 pg/L

Indicative value for Bismuth (Bi), Gallium (Ga),, Rubidium (Rb), Silver (Ag) and Tungsten (W)
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Waters

Code Product Unit
New NWTM-23.4 Water - Trace elements 500 mL
Lot 1010
Certified values
Aluminum (Al). 94.6 pg/L Cobalt (Co). 7.09 pg/L Selenium (Se). 4.59 pg/L
Antimony (Sb). 3.27 pg/L Copper (Cu) .. 8.51 pg/L Strontium (Sr). 111 pg/L
Arsenic (As).... 8.16 pg/L Iron (Fe)...... 14.4 pg/L Thallium (TI). 3.99 pg/L
Barium (Ba) .... 14.3 pg/L Lead (Pb) 2.97 pg/lL Tin (Sn)........ 2.78 pg/L
Beryllium (Be). 2.02 pg/L Lithium (Li) .... 2.04 pg/L Titanium (Ti) 3.19 pg/L
Boron (B) ........ ..18.1 pg/L Manganese (Mg) .. 8.75 pg/L Uranium (U).... 5.01 pg/L
Cadmium (Cd) ..2.92 pg/L Molybdenum (Mo) 4.23 pg/L Vanadium (V).. ..1.93 pg/L
Chromium (Cr).............. 6.8 pg/L Nickel (Ni)....cooooererenns 4.95 pg/L ZinC (ZN) ccvvvviiiiinis 2.47 pg/L
Indicative value for Bismuth (Bi), Gallium (Ga), Rubidium (Rb), Silver (Ag) and Tungsten (W)
New NWTM-24.3 Water - Trace elements 500 mL
Lot 0510
Certified values
Aluminum (Al). Cobalt (Co). Strontium (Sr). ... 110 pg/L
Antimony (Sb). Copper (Cu) .. Thallium (TI). ..4.18 pg/L
Arsenic (As).... Iron (Fe)...... Tin (Sn)........ .. 3.72 pg/L
Barium (Ba) Lead (Pb) ... . Titanium (Ti) ccooovrvrenn. 7.3 pg/L
Beryllium (Be) Lithium (Li) .o 5.02 pg/L Uranium (U) ... 4.42 pg/L
Bismuth (Bi). Manganese (Mg) .. 8 Vanadium (V).. .. 7.03 pg/L
Boron (B) ..... .15, Molybdenum (Mo) ZinC (ZN) o 23.5 pg/L
Cadmium (Cd)............ 3.97 pg/L Nickel (Ni)......cooovrininns 5 12 pg/L
Chromium (Cr)............ 5.01 pg/L Selenium (Se) ............. 3.42 ug/lL
Indicative values for Gallium (Ga), Rubidium (Rb) and Silver (Ag)
New NWTM-27.3 Water - Trace elements 500 mL
Lot 0310
Certified values
Aluminum (Al) 44.2 pg/L Cobalt (CO)......cvvuvee. 2.05 pg/L Selenium (Se)............. 1.68 pg/L
Antimony (Sb). .. 1.49 pg/L Copper (Cu) .. 6.19 pg/L Strontium (Sr). ... 105 pg/L
Arsenic (AS)......c......... 2.13 pg/L Iron (Fe).....ccoveviennne Thallium (Tl)......c.co..e. 1.48 pg/L
Barium (Ba) 14.8 pg/L Lead (Pb) Tin (SN).eciiiiiiie, 2.26 pg/L
Beryllium (Be). .. 1.16 pg/L Lithium (Li) .... Titanium (Ti) ..2.01 pg/L
Boron (B) ........ . 14.7 pg/l Manganese (Mg) . . Uranium (U).... ..2.03 pg/L
Cadmium (Cd)..... 1.05 pg/L Molybdenum (Mo) ....... 2.22 pug/L Vanadium (V).............. 2.18 pg/L
Chromium (Cr)............ 1.74 pg/L Nickel (Ni).......cccocoeveuene 2.42 pg/L Zinc (Zn) ccooveviiinne, 16.2 pg/L
Indicative value for Rubidium (Rb) and Silver (Ag)
New NWTMDA-61.2 Water - Trace elements 500 mL
Lot 0510
Certified values
Aluminum (Al) 57.9 pg/L Cobalt (Co) Strontium (Sr) .............. 113 pg/L
Antimony (Sb). . Copper (Cu) .. Thallium (TI). .. 36.8 pg/L
Arsenic (As) Tin (SN) v 55.9 pg/L
Barium (Ba) Titanium (Ti) ..cooovvrnnne 37.2 yg/lL
Beryllium (Be). Lithium (Li) .... Uranium (U).... .. 36.8 pg/L
Bismuth (Bi). Manganese (Mg) .. 75.7 pg/L Vanadium (V).. . 71.1 pg/lL
Boron (B) Molybdenum (Mo) ....... 72.2 pg/lL ZinC (ZN) woveveieieine 71.3 pg/L
Cadmium (Cd)... Nickel (Ni)......coovvinnns 57.5 pg/L
Chromium (Cr)... Selenium (Se) ....39.3 pg/L
Indicative values for Gallium (Ga), Rubidium (Rb) and Silver (Ag)
New NWTMDA-64.2 Water - Trace elements 500 mL
Lot 1010
Certified values
Aluminum (Al) Strontium (Sr) .............. 640 pg/L
Antimony (Sb) Thallium (Tl).....cccenene. 147 pg/L
Arsenic (As) Tin (SN) e 290 pg/L
Barium (Ba) .... Lead (Pb) 288 g/l Titanium (Ti) ... 128 pg/L
Beryllium (Be). Lithium (Li) ... .152 pg/L Uranium (U).... ... 142 pg/L
Bismuth (Bi) Manganese (Mg) .......... 295 pg/L Vanadium (V).......cc.c.... 290 pg/L
Boron (B) Molybdenum (Mo) ........ 290 pg/L ZinC (ZN) woveeeriiiiaens 310 pg/L
Cadmium (Cd) Nickel (Ni) .
Chromium (Cr)............. Selenium (Se)
Indicative value for Gallium (Ga), Rubidium (Rb), Silver (Ag) and Tungsten (W)
New NWTMDA-51.4 Fortified water - Trace elements 500 mL
Lot 1010
Certified values
Aluminum (Al)............. 94.8 pg/L Cobalt (CO).....ccvvurnee Selenium (Se)............. 13.8 pg/L
Antimony (Sb) 15.0 pyg/L Copper (CU) ..ccocoveuenene Strontium (Sr) .............. 116 pg/L
Arsenic (As).... ..16.3 pg/L Iron (Fe)...... . Thallium (TI). ..20.4 pg/L
Barium (Ba) .... .. 72.9 pg/L Lead (Pb) Tin (Sn)........ ..16.6 pg/L
Beryllium (Be). ..10.0 pg/L Lithium (Li) . Titanium (Ti) ..14.3 pg/L
Boron (B) ........ ..47.6 pg/L Manganese (Mn) .. Uranium (U).... ..29.1 yg/L
Cadmium (Cd) ..25.6 pg/L Molybdenum (Mg) Vanadium (V).. ..48.0 pg/L
Chromium (Cr).... 66.0 pg/L Nickel (Ni)......cccceevnenns ZinC (ZN) v 140 pg/L
Indicative value for Bismuth (Bi), Gallium (Ga), Silver (Ag) and Rubidium (Rb)
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Code Product Unit
NWTMDA-52.3 Fortified water - Trace elements 500 mL
Lot 1010
Certified values
Aluminum (Al). 310 pg/mL Cobalt (Co). 136 pg/mL Silver (Ag).... 20.6 pg/mL
Antimony (Sb). 16.4 pg/mL Copper (Cu) 197 pg/mL Strontium (Sr) . 286 pg/mL
Arsenic (As).... 25.4 ug/mL Iron (Fe)...... 412 pg/mL Thallium (TI). 18.3 pg/mL
Barium (Ba)..... 148 pg/mL Lead (Pb) 358 pg/mL Tin (Sn)........ 19.9 pg/mL
Beryllium (Be). 17.6 pg/mL Lithium (Li)..... 13.9 pg/mL Titanium (Ti). 120 pg/mL
Bismuth (Bi). 12.3 pg/mL Manganese (Mg) ....... 198 pg/mL Uranium (U). 22.7 pg/mL
Boron (B) ..... ..10.7 pg/mL Molybdenum (Mo)......207 pg/mL Vanadium (V).. ... 145 pg/mL
Cadmium (Cd)......... 90.9 pg/mL Nickel (Ni)....ccovovrnnne 274 pg/mL ZinC (ZN)..eoviriiinins 263 pg/mL
Chromium (Cr).......... 165 pg/mL Selenium (Se) .......... 21.7 pyg/mL
Indicative values for Gallium (Ga), Rubidium (Rb) and Tungsten (W)
NWTMDA-53.3 Fortified water - Trace elements 500 mL
Lot 0310
Certified values
Aluminum (Al) 364 pg/L Cobalt (Co).... Silver (Ag) ..cveeveereneens 14.7 pg/L
Antimony (Sb). . Copper (Cu) Strontium (Sr) .
Arsenic (As) Thallium (Tl)...c.coennne
Barium (Ba) Lead (Pb).... Tin (SN) v,
Beryllium (Be). Lithium (Li).. Uranium (U). .
Bismuth (Bi). Manganese (Mg) .. . Vanadium (V)..
Boron (B) Molybdenum (Mo)......... 252 pg/L ZinC (ZN).eecviieiiiiiinns
Cadmium (Cd) .... Nickel (Ni).....covovrovnnns 311 pg/L
Chromium (Cr).... 340 pg/L Selenium (Se) ............. 22.7 pg/L
Indicative value for Rb
NWTMDA-70 Fortified water - Trace elements 500 mL
Lot 0310
Certified values
Aluminum (Al) Cobalt (Co).... Selenium (Se)............. 25.8 pg/L
Antimony (Sb) Copper (Cu)... Silver (Ag)....cccevvvnnne. 10.9 pg/L
Arsenic (As) Iron (Fe) Strontium (Sr) .............. 441 pg/L
Barium (Ba)..... Lead (Pb) 444 ug/L Thallium (TI).
Beryllium (Be) . Lithium (Li).. 21.6 pg/L Tin (Sn)........ .
Bismuth (Bi) Manganese (Mg) .......... 302 pg/L Uranium (U) ........c...... 55.9 ug/L
Cadmium (Cd) .... Molybdenum (Mo)......... 259 pg/L Vanadium (V)............... 312 pg/L
Chromium (Cr).... Nickel (Ni).....cccccovrinne 327 pg/L ZinC (ZN)...ccccoveincnnnne, 477 pgl/L
Indicative values for Boron (B), Rubidium (Rb) and Titanium (Ti)
NWTM-DWS.2 Fortified water - Trace elements 500 mL
Lot 1010
Certified values
Aluminum (Al) 58.6 pg/L Strontium (Sr) ......cc.e.. 244 pg/L
Antimony (Sb).............. 3.21 pg/L Thallium (Tl)...c.coovnnene 8.32 pg/L
Arsenic (AS) .......coue... 4.18 pg/L Lead (Pb).... Tin (SN) v, 12.2 pg/L
Barium (Ba)..... ... 146 pg/L Lithium (Li).. Titanium (Ti). ..1.25 pg/L
Beryllium (Be). Manganese (Mg) .. Uranium (U)..... ..14.2 pg/L
Boron (B) Molybdenum (Mo)........ 67.1 pg/L Vanadium (V).............. 44.5 pg/L
Cadmium (Cd) .... Nickel (Ni)....c.ccoovrinnne ZinC (ZN)..vcviiniiininne 379 pg/L
Chromium (Cr) Selenium (Se) 8
Cobalt (Co) Silver (Ag)
Indicative values for Bismuth (Bi), Gallium (Ga) and Rubidium (Rb)
NCS zC76308 Water - Trace elements 100 mL
Certified values
Cd i, 11.3+5ng/g 50 + 2 ng/lg 91+ 3 ng/g
52 + 2 nglg 30 + 2 ng/g 62 + 2 ng/g
NIM-GBW08604 Water - Fluoride 100 mL
Certified value
F o 1.0 yg/g
NIM-GBWO08605 Water - Arsenic 100 mL
Certified value
...0.500 pg/g
NIM-GBWO08611 Water - Arsenic 20 mL
Certified value
AS.oiiii e, 1000 pg/mL
NIM-GBWO08607 Water - Metals 20 mL

Certified values

Cd o 0.100 pg/g
(O] SRR 0.500 pg/g

........... 1.00 pg/g
......... 0.500 pg/g

........ 1.00 pg/g
......... 5.00 pg/g
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Product

Unit

NIM-GBWO08608

Water - Metals
Certified values

Cd . 12.2 ng/g CU.iiiiiiie e 51 ng/g ZN.oiiiiiii 91 ng/g
Pb o 51 ng/g Cr 33 ng/g Ni 61 ng/g

80 mL

NIM-GBW08610

Water - Silver
Certified value
Ag e 1000 pg/mL

20 mL

NIM-GBW08612

Water - Cadmium
Certified value
[ IO 1000 pg/mL

20 mL

NIM-GBW08602

Water - Cadmium
Certified value
(o T 0.100 + 0.002 pg/g

80 mL

NIM-GBW08613

Water - Cobalt
Certified value
CO v 1000 pg/mL

20 mL

NIM-GBW08614

Water - Chromium
Certified value
[ R 1000 pg/mL

20 mL

NIM-GBW08615

Water - Copper
Certified value
CU i 1000 pg/mL

20 mL

NIM-GBWO08616

Water - Iron
Certified value
Fe i 1000 pg/mL

20 mL

NIM-GBWO08617

Water - Mercury
Certified value
< 1000 pg/mL

20 mL

NIM-GBW08603

Water - Mercury
Certified value
HG o 10 + 0.4 ng/g

20 mL

NIM-GBW08618

Water - Nickel
Certified value
[N 1000 pg/mL

20 mL

NIM-GBW08619

Water - Lead
Certified value

20 mL

NIM-GBW08601

Water - Lead
Certified value

80 mL

NIM-GBW08620

Water - Zinc
Certified value
ZN i 1000 pg/mL

20 mL

NIM-GBW08606

NIM-GBW08606-80

Water - Chloride, nitrate, sulfate
Certified values
(o] IR 22.2 +0.4 uglg NO3 oo 45+0.1 pglg SO o, 38.1+ 0.8 uglg

Water - Chloride, nitrate, sulfate

20 mL

80 mL

Miscellaneous

LGC6175

Landfill leachate - Trace elements
Landfill leachate collected and supplied in high density polyethylene bottles.

Certified values

0.33 mg/L
... 860 mg/L
..0.09 mg/L
0.28 mg/L

50 mL
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Waters

Code Product Unit
LGC6177 Landfill leachate - Trace elements 50 mL
Landfill leachate collected from a landfill site in Loughborough, Leicestershire, UK
Assessed values
...9.8 mg/L .780 mg/L .0.21 mg/L
.74.8 mg/L ...73.5 mg/L 11.5 mg/L
.0.18 mg/L ...0.14 mg/L
...... 3.8 mg/L 1750 mg/L
BCR-713 Waste water effluent - Trace elements 100 mL
Certified values
AS. i 9.7 ug/L 69 pg/L 30 pg/L
W B gL Fe 0.40 mg/L 47 pg/L
Cr e 21.9 yg/L MN e 43.4 pg/L S i 5.6 pg/L
SPS-WW1 Waste water - Trace metals 6 x 50 mL
Certified values
Al 2000 ng/mL CU.ccociiiiiiiciiicie 400 ng/mL 100.0 ng/mL
AS.iiii 100.0 ng/mL 1000 ng/mL 100.0 ng/mL
Cd. ..20.0 ng/mL ..400 ng/mL 600 ng/mL
Co.. ..60.0 ng/mL 1000 ng/mL
Cr e 200 ng/mL 1000 ng/mL
SPS-WW2 Waste water - Trace metals 6 x 50 mL
Certified values
Al 10000 ng/mL 2000 ng/mL 500 ng/mL
AS i 500 ng/mL 5000 ng/mL 500 ng/mL
Cd oo 100.0 ng/mL 2000 ng/mL ZN ittt 3000 ng/mL
Co. ...300 ng/mL ...5000 ng/mL
Cr i 1000 ng/mL 5000 ng/mL
SPS-NU-WW1 Waste water - Anions 6 x 50 mL
Certified values
5.00 ug/ML  NOgoiioiiiiiiiiiiieieee e 1.00 pg/mL
1.00 pg/mL 20.0 pg/mL
1.50 pg/mL
SPS-NU-WW2 Waste water - Anions 6 x 50 mL
Certified values
50.0 pg/mL SO oo, 100 pg/mL
10.0 pg/mL
IAEA-304 Oxygen-18 labelled water 2x10mL
Two Oxygen-18 labelled water samples (A and B) prepared from oxygen-18 enriched water and diluted with
distilled water
Sample A
Assessed value:............... B0 251.78Dvsmow+
Sample B
Assessed value:.............. 0. 502.55Dyswow-
*The isotopic compositions are given in parts per thousand difference from isotope ratio standard Vienna
Standard Mean Ocean Water (VSMOW).
New NCS zZC80301D Chemical oxygen demand (COD) - low level 20 mL
Certified value
COD..oveveviiree, 1164 mg/L
New NCS zZC80302D Chemical oxygen demand (COD) - medium level 20 mL
Certified value
COD..ovoveieeee, 2528 mg/L
New NCS zZC80303D Chemical oxygen demand (COD) - high level 20 mL

Certified value
COD...ooeveveeee, 5027 mg/L

The Quality Control Materials RTC-QCI-039 - RTC-QCI-088 for water analysis are formulated at known
sample target concentrations for routine use. The samples are packaged in flame sealed ampoules to ensure
stability. The materials can be used as the basis for a range of control materials by altering the final volume
to which the concentrate is diluted.

The analytes and concentrations will vary from lot to lot (except "constant value") but will always be certified
within the concentration range shown on the next page.
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Code

Product

Unit

RTC-QCI-039

Residue - Constant value

A set of 2 ampoules of solids for dilution up to 2 litres of residue-free water.

Vial 1:
Lot 001378

Residue (Total solids) (TS)
Filterable residue (TDS) ..
Non-filterable residue (TS

Vial 2:
Lot 018524

Total residue (Total solids) (TS)....
Filterable residue (TDS)
Non-filterable residue (TSS)
Residue volatile .............c..ccocoiiiiiins

491 mg/L
...441 mg/L
57.1 mg/L

set

RTC-QCI-040

Demand - Constant value
A single sample to be diluted up to 1 litre of reagent water.
Biochemical Oxygen Demand (BOD)......
Carbonous BOD (CBOD) .................

Chemical Oxygen Demand (COD)
Total Organic Carbon (TOC)

................ 147 mg/L
...126 mg/L
...226 mg/L
93.1 mg/L

Amp.

New RTC-QCI-301

Demand - WP (Whole Volume)

Certified values

Biochemical oxygen demand (BOD) ............... 147 + 5.61 mg/L

Carbonaceous BOD (CBOD).........
Chemical oxygen demand (COD)..
Total organic carbon (TOC)

.126 £ 5.59 mg/L
.227 +3.63 mg/L
93.2+1.44 mg/L

500 mL

RTC-QCI-041

pH QC Sample - Constant value
A single sample for direct measurement of pH.
....7.2 units

Amp.

New RTC-QCI-028K

Nutrients
Three samples for dilution up to 1 L
QCI-028-1 (20 mL concentrate)

Ammonia as N.....
Nitrate as N
QCI-028-2 (2 mL concentrate)
Kjeldahl nitrogen, total (TKN)
Nitrogen, total

QCI-028-3 (2 mL concentrate)
Nitrite as N 0.672 mg/L

14.5 mg/L
12.4 mg/L

11.5 mg/L
11.5 mg/L

Nitrate + Nitrite as N
Orthophosphate as P

12.4 mg/L
1.53 mg/L

Phosphorus, total .........c.cccoeeiiiiiiiiecne 3.65 mg/L

set

RTC-QCI-028-1

Nutrients
Samples for dilutionup to 1 L
20 mL concentrate

Ammonia as N
Nitrate as N

..14.5 mg/L
12.4 mg/L

Nitrate + Nitrite as N ..
Orthophosphate as P

.12.4 mg/L
1.53 mg/L

Amp.

RTC-QCI-028-2

Nutrients
Sample for dilution up to 1 L
2 mL concentrate

Kjeldahl nitrogen, total (TKN)
Nitrogen, total ....

11.5 mg/L
11.5 mg/L

Phosphorus, total...........ccccceeveiciiicne 3.65 mg/L

Amp.

RTC-QCI-028-3

Nutrients

Samples for dilution up to 1L

2 mL concentrate

Nitrite @s N...oooviiiiie 0.672 mg/L

Amp.

RTC-QCI-042

Nutrients - Constant value

A two-sample set for dilution up to 2 litres of reagent water.

Ampoule 1:

Ammonia-N..
Nitrate-N ...
Nitrite-N..............

Orthophosphate as P....

..2.05 mg/L
..1.99 mg/L
..1.50 mg/L
....0.758 mg/L

Ampoule 2:
Kjeldahl-Nitrogen (TKN)

Total Nitrogen........... .
Total PhoSphorus ..........ccccocvvveviieiiirennnnnn

...... 7.41 mg/L

7.49 mg/L
1.77 mg/L

set
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Code Product Unit
New RTC-QCI-303-1 Nutrients - WP (Whole-volume) 500 mL

Certified values

Ammoniaas N.... 12.9 £ 0.129 mg/L Nitrite @as N ... 0.411 £ 0.00601 mg/L
Nitrate as N ..27.8 £ 0.429 mg/L Orthophosphate as P ................. 3.07 £ 0.0199 mg/L
Nitrate+nitrite as N..........ccccceeee 28.2 +0.535 mg/L

New RTC-QCI-303-2 Complex Nutrients - WP (Whole-volume) 500 mL
Certified values
Kjeldahl nitrogen (TKN) ............... 3.56 + 0.140 mg/L Phosphorus, total ...........ccccccevnene 7.73+0.121 mg/L

RTC-QCI-032 Total phenolics Amp.

A single sample for dilution up to 1 L

Sample Target
Concentration

Total phenolics........... 1.52 mg/L
RTC-QCI-043 Phenolics - Constant value set

A set of 2 ampoules for dilution up to 2 litres of reagent water.

4AAP (colorimetric) methods are recommended for analysis.
RTC-QCI-043-1:
Total phenolics (by 4AAP Method)........... 6.62 mg/L

Total phenolics are derived from phenol (40%), 2-Chlorophenol (20%), 2,4-Dinitrophenol (20%), and
2,4-Dichlorophenol (20%).

RTC-QCI-043-2:
Total phenolics (as phenol)...........cccceevvuene 5.0 mg/L
RTC-QCI-033 Total residual chlorine Amp.
A single sample for dilution up to 1 L
Sample Target
Concentration
Total residual chlorine..........ccccccveevinnen. 1.47 mg/L
RTC-QCI-044 Residual chlorine - Constant value Amp.
A single sample for dilution up to 1 litre of reagent water.
Total or free residual chlorine. ................... 1.66 mg/L
RTC-QCI-267 Water -Total residual chlorine (Low level)

A single sample for dilution up to 2 litres
Certified value
Total residual chlorine............ 0.104 + 0.00600 mg/L

RTC-QCI-046 Minerals (set of 2 ampoules) - Constant value set
A set of 2 ampoules for dilution into 2 litres of reagent water.
RTC-QCI-046-1 and RTC-QCI-046-2 are packaged as 20 mL concentrate

458 phmos/cm®
7.25

Conductivity
Corrositivity (ph)..
Hardness

40.6 mg/L
.43.0 mg/L
85.7 mg/L
....... 6.03 mg/L
24.4 mg/L

Alkalinity as CaCOs.
Chloride
Fluoride
Sulfate

809 mglL
RTC-QCI-031 Total cyanide Amp.

A single sample for dilution up to 1 L
Total cyanide.........ccccevveernnnnen. 0.490 mg/l

RTC-QCI-047 Cyanide - Constant value set
A set of 2 ampoules for dilution up to 2 L of reagent water.

Ampoule 1:
Cyanide (from Potassium Ferricyanide)...................... 0.626 mg/L
Ampoule 2:
Cyanide (from Potassium Cyanide)............ccccceceeveene 0.482 mg/L

RTC-QCI-048 Turbidity - Constant value Amp.
A single sample for dilution up to 2 L of turbidity-free reagent water.
Turbidity ..c.ooeveiiiine 9.06 NTU
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RTC-QCI-034K Trace metals kit
RTC-QCI-034-2
Lot 016766
Sb. ..392 pg/kg . 393 pg/kg
1440 pg/kg . 165 pg/kg
1900 pg/kg 168 pg/kg
255 pg/kg
RTC-QCI-034-5
Lot 016205
SN e 1260 pg/kg Tl 126 pg/kg
RTC-QCI-049 Trace metal-AA (set of 3 ampoules) - Constant value set
A set of 3 ampoules for dilution up to 1 L of reagent water.
Ampoule 1:
Ampoule Concentration Ampoule Concentration Ampoule Concentration
19.2 pg/L 40.8 pg/L
As... ..30.2 pg/L ..51.2 yg/L
109 pg/L 28.9 ug/L
Ampoule 2:
Ampoule Concentration Ampoule Concentration Ampoule Concentration
107 pg/L 30.4 pg/L Tl 41.9 pg/L
40.9 pg/L 61.9 pg/L Vo 71.1 pg/lL
.. 30.8 pg/L 93.5 pg/L
84.9 pg/L 117 pg/L
Ampoule 3 (21 mL):
Ampoule Concentration Ampoule Concentration Ampoule Concentration
.... 2030 pg/L 1030 pg/L ZNiiiieine e 844 pg/L
.2080 pg/L .617 pg/L
775 pg/L 1010 pg/L
RTC-QCI-050 Trace metal-ICP (set of 2 ampoules) - Constant value set
A set of 2 ampoules for dilution, the values listed are ampoule concentration.
Ampoule 1:
Ampoule Concentration Ampoule Concentration Ampoule Concentration
Ampoule 2 (21 mL):
Ampoule Concentration Ampoule Concentration
£ TSP 3000 pg/L
Na.
RTC-QCI-051 Anions QC sample Amp.
A single sample for dilution up to 2 L of reagent water.
Sample Target Sample Target
Concentration Concentration
Bromide 1-10 mg/L Nitrite as Nitrogen ..........ccccvevvenicneens 0.4 -4 mg/L
Chloride .25 -275 mg/L Orthophosphate Phosphorous 0.5-5.5mg/L
Fluoride.... .0.3-4 mg/lL Sulfate.......oovieiiiii 5-125 mg/L
Nitrate as Nitrogen...........ccccoeevnnn. .25 —40 mg/L
RTC-QCI-052 Corrosivity/Sodium (set of 2 ampoules) - Constant value set
A set of 2 ampoules for dilution up to 2 L of reagent water.
PH 9.12 Alkalinity as CaCOg3 63 mg/L
Filterable residues (TDS). 578 mg/L Na 25 mg/L
99.9 mg/L
New RTC-QCI-244 Waters - Anionic surfactant (MBAS)-WP vial
Sample for dilution in 1 litre
Certified values
Surfactants — MBAS ................ 0.414 £ 0.0313 mg/L Total organic carbon (TOC)......... 1.45 £ 0.157 mg/L
RTC-QCI-088 Nonionic surfactants in water 20 mL
Certified value
Surfactant — Nonionic ............... 0.700 + 0.0107 mg/L
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Sediments

Sediments

Code Product Unit

Freshwater sediments
LGC6187 River sediment - Extractable metals 80 g

The extractable/leachable metal content refers to metals soluble in a hot mixture of nitric and hydrochloric acids
using methods based on ISO 11466 (1995).

Certified values

AS.oiii 24.0mg/lkg  Hg.ooiviviiiiiiiee 1A mglkg SN 6.8 mg/kg
... 2.7 mg/kg V.. .. 38.3 mg/kg
84.0 mg/kg 439 mg/kg
83.6 mg/kg
23600 mg/kg S€.iiiiiiiiieiee, 1.2 mg/kg
LGC6189 River sediment - Extractable metals 30g

The river sediment was collected from a monitoring station lagoon on the river Elbe close to the Czech-German
Border, Czech Republic. Assessed values for extractable metals precisely following the ISO11466 (1995) method.
Only those metals that reached a plateau of concentration after two hours reflux were characterised.

Assessed values

26 mg/kg
.3.3 mg/kg

4

93 mglkg = MO 1.2 mg/kg 60 mg/kg
Indicative values for Ba, Se and constituents.
BCR-280R Lake sediment - Trace elements 30g
Certified values
AS.iiii 33.4 mg/kg 126 mg/kg 69 mg/kg
..0.85 mg/kg ....53 mg/kg 224 mg/kg
16.8mg/lkg  HG.oooiiiiie 1.46 mg/kg
BCR-701 Sediment - Extractable trace elements (3 step extraction) 20g
Certified values
Step 1
Cd i 7.34 mg/kg 493 mglkg  Pb. 3.18 mg/kg
Cr i 2.26 mg/kg 15.4 mg/kg 205 mg/kg
Step 2
Cd o 3.77 mg/kg 124 mg/kg 126 mg/kg
Cr e 45.7 mg/kg 26.6 mg/kg 114 mg/kg
552mglkg = Pbo.i 9.3 mg/kg
15.3 mg/kg ZN it 45.7 mg/kg
BCR-684 River sediment - Phosphorous 35¢
Extractable phosphorous in sediment following a five-step extraction procedure
NaOH-extractable P...........ccccocvvvninininns 550 mg/kg Organic P......ooveiiiiiiic 209 mg/kg
HCl-extractable P... 536 mg/kg Conc.HCl-extract. P ........ccccooeieiiicnens 1373 mg/kg
Inorganic P ...1113 mg/kg
BCR-646 Freshwater sediment - Butyltin and phenyltin 409
Certified values
....480 ug/kg 610 pg/kg DPhT 36 ug/kg
... 770 pg/kg 29 ug/kg MPhHT .... 69 ug/kg
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Sediments

Code Product Unit
NIST-1939a River sediment - PCBs and chlorinated pesticides 50¢g
Certified Concentrations (Mass Fractions for Selected PCB Congeners
uglkg
PCB 2,2',5,5"-Tetrachlorobiphenyl 3691 + 68
PCB 2,3,3',4'-Tetrachlorobiphenyl 355+ 14
PCB 2,3',4,4'-Tetrachlorobiphenyl ... 556 + 25
PCB 2,2'3,4,5'-Pentachlorobiphenyl 166 = 21
PCB 2,2',3,5,5'-Pentachlorobiphenyl ... 386 + 27
PCB 2,2'3,5',6-Pentachlorobiphenyl .... 859 + 29
PCB .... 2,2',4,5,5-Pentachlorobiphenyl ... 476 £ 42
PCB .... 2,3,3",4',6-Pentachlorobiphenyl 1008 + 118
PCB ... 2,3,3',5,6-Pentachlorobiphenyl
PCB .... 2,2',4,4' 5 5'-Hexachlorobiphenyl
.... 2,2',3,3',4,6'-Hexachlorobiphenyl
PCB ... 2,3,3',4,4' 5-Hexachlorobiphenyl............ccccccceviiiinnnn.
PCB .... 2,3',4,4' 5,5'-Hexachlorobiphenyl
PCB .... 2,2',3,3',4,5,5'-Heptachlorobiphenyl
PCB ... 2,2',3,3',4,5',6-Heptachlorobiphenyl
PCB .... 2,2'3,3',4",5,6-Heptachlorobiphenyl
PCB ... 2,2',3,4,4',5,5'-Heptachlorobiphenyl....
PCB 2,4'-Dichlorobiphenyl
PCB ... 2,2',5-Trichlorobiphenyl .
PCB 2,4,4'-Trichlorobiphenyl
PCB 2,4' 5-Trichlorobiphenyl
PCB 2,2'3,5'-Tetrachlorobiphenyl .
PCB 2,2'4,5'-Tetrachlorobiphenyl
... 2,3,3',4',5,5',6-Heptachlorobiphenyl
PCB ... 2,3,3',4,4',5,5'-Heptachlorobiphenyl....
PCB ... 2,3,3',4,4',5',6-Heptachlorobiphenyl....
PCB ... 2,2',3,3',4,4'5,5'-Octachlorobiphenyl ..
PCB 2,2'3,3',4,5,5',6"-Octachlorobiphenyl ..
PCB ..2,2',3,3',4,5,5',6"-Octachlorobiphenyl ..
PCB ... 2,2',3,3',5,5',6,6'-Octachlorobiphenyl ..
PCB ... 2,2',3,3',4,4',5,5' 6-Nonachlorobiphenyl .
PCB ... 2,2',3,3',4,4',5,6,6'-Nonachlorobiphenyl .
PCB ... 2,2',3,3',4,5,5',6,6'-Nonachlorobiphenyl.....
PCB ...2,2'3,3'4,4'5,5'6,6'-Decachlorobiphenyl ...
Indicative values for further PCB congeners, chlorinated pesticides and PAHs
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Sediments

Code Product Unit
NIST-1944

New York/New Jersey waterway sediment - PCBs and PAHs 50¢g

This Standard Reference Material® (SRM®) is a mixture of marine sediment collected near urban areas in New
York and New Jersey. Reference values are also provided for selected dibenzodioxin and dibenzofuran
congeners, total organic carbon, total extractable material, and particle-size characteristics. All of the constituents
for which certified, reference, and information values are provided were naturally present in the sediment material

before processing.
Certified Concentrations for Selected PAHs

PAHs Mass Fractions in mg/kg (dry- PAHs Mass Fractions in mg/kg (dry-

mass basis) mass basis)
Naphthalene ..........ccccoooeiiiiciiiice, Benzo(a)fluoranthene...........c.ccccoeeiiiinns 0.78 £ 012
Phenanthrene .... . Benzo(e)pyrene..

Anthracene

Benzo(a)pyrene
Perylene
Benzo(ghi)perylene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,j)anthracene....
Dibenzo(a,c)anthracene

0.424 + 0.069

Dibenzo(a,h)anthracene
Benzo(b)fluoranthene .. Pentaphene............... 0.288 + 0.026
Benzo(j)fluoranthene.... Benzo(b)chrysene .. ....0.63+0.10
Benzo(k)fluoranthene Picene ...0.518 £ 0.093

Certified Concentrations for Selected PCB Congeners

PCB Congeners

PCB 8...
PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB
PCB

2,4’-Dichlorobiphenyl...
..2,2',5-Trichlorobiphenyl
..2,4,4'-Trichlorobiphenyl ..
2,4’ ,5-Trichlorobiphenyl ..
2,2',3,5"-Tetrachlorobiphenyl ....
..2,2',4,5-Tetrachlorobiphenyl.
2,2',5,5"-Tetrachlorobiphenyl ....
2,3',4,4'-Tetrachlorobiphenyl
..2,2,3,4,5"-Pentachlorobiphenyl
..2,2',3,5",6-Pentachlorobiphenyl
..2,2',4,4 5-Pentachlorobiphenyl ...
..2,2',4,5,5'-Pentachlorobiphenyl +
..2,2',3,4',5-Pentachlorobiphenyl ...

Mass Fraction in pg/kg

(dry-mass basis)

..22.3+23
51.0+£2.6
80.8+2.7
78.7+1.6
60.2+2.0

73425

PCB ..2,3,3',4,4'-Pentachlorobiphenyl 245+1.1
PCB ..2,3,3',4’,6-Pentachlororbipheny 63.5+4.7
PCB ..2,3',4,4' 5-Pentachlorobiphenyl ... .58 +4.3
PCB 2,2',3,3',4,4'-Hexachlorobiphenyl.............ccccccen. 8.47 £0.28

PCB 2,2',3,4,4' 5'-Hexachlorobiphenyl +
..2,3,3',4',5,6-Hexachlorobipheny! +

2,3,3',4',5',6-Hexachlorobiphenyl

PCB 2,2',3,4'5',6-Hexachlorobiphenyl .

PCB ..2,2',3,5,5',6-Hexachlorobiphenyl . 16.93 + 0.36
PCB ..2,2'4,4' 5,5'-Hexachlorobiphenyl.. L.740+29
PCB ..2,3,3',4,4' 5-Hexachlorobiphenyl ............cccccceeueen. 6.52 + 0.66
PCB ..2,2',3,3',4,4' 5-Heptachlorobiphenyl +

..(2,3,3,4,4',5,5-Heptachlorobiphenyl)....
..2,2',3,4,4'5,5'-Heptachlorobiphenyl ...
..2,2',3,4,4'5' 6-Heptachlorobiphenyl

..2,2',3,4'5,5' 6-Heptachlorobiphenyl +
2,3,3',4,5,5'-Hexachlorobiphenyl +

2,2',3',4,4'5,6'-Heptachlorobiphenyl
..2,2,3,3',4,4',5,5-Octachlorobiphenyl .

PCB
PCB
PCB

251+£1.0
11.2+14

PCB

PCB 2,2',3,3',4,4",5,6-Octachlorobiphenyl .................... 3.75+0.39
PCB 2,2',3,3,4,4' 5,5 ,6-Nonachlorobiphenyl ............... 9.21+0.51
PCB Decachlorobiphenyl............cccooiiiiiiiie, 6.81+0.33

Certified Concentrations for Selected Chlorinated Pesticides

Chlorinated Pesticides Mass Fractions in pug/kg

(dry-mass basis)

Hexachlorobenzene...........cocoooiiiiiiii e 6.03 £0.35
cis-Chlordane (alpha-Chlordane). 16.51 £ 0.83
trans-Nonachlor ..8.20 £ 0.51

4.4-DDT .. B T 119+ 11

Reference Values for PAHs, Chlorinated Pesticides, Dibenz-p-dioxin and Dibenzofuran Congeners, Particle-Size
Characteristics, Total Organic Carbon and Percent Extractable Mass.

Certified and reference concentrations for selected inorganic constituents.
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Sediments

Code Product Unit
RTC-CNS329-050 Freshwater sediment - PCBs and PBDEs 50 g
The PDBEs Reference Values were determined by US EPA Method 1614, ISO 22032 and related GC-MS
techniques. The PCB Reference Values were determined by Dutch standard methods (NEN 5771, 5718, and
5719) and EPA extraction methods 3540/3541 or 3550A, followed by Method 8270. The sample is suitable for use
by these, or other similar digestion and analytical procedures.
Reference values
Lot 010432
2,4,4'-Trichlorobiphenyl (PCB 28) 54.1 ug/kg
2,2',5,5'-Tetrachlorobiphenyl (PCB 52).... ..230 pg/kg
2,2',4,5,5'-Pentachlorobiphenyl (PCB 101). ..390 pg/kg
2,3',4,4' 5-Pentachlorobiphenyl (PCB 118). ... 75 uglkg
2,2'3,4,4' 5'-Hexachlorobiphenyl (PCB 138). ..226 ug/kg
2,2',4,4' 5 5'-Hexachlorobiphenyl (PCB 153)..... ..133 pg/kg
2,2'3,4,4'5,5'-Heptachlorobiphenyl (PCB 180).........ccccuc.... 104 pg/kg
PCBs, total 1330 pglkg
New RTC-CNS391-050 Freshwater sediment - PAH, PCBs and Pesticides 50¢g
Reference values
Lot 011305
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene .
Benzo(a)pyrene ........
Benzo(b)fluoranthene ...
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene ........ccceeeenene
Dibenz(a.h.anthracene) .
Fluoranthene....... .557 yglkg  alpha HCH ....... ... 37.1 pyg/kg
Fluorene.......... 408 uglkg  Aldrin......... ... 16.2 pg/kg
Indeno(1,2,3-cd)pyrene. ..235 pg/kg beta HCH .. 21.1ug/kg
Naphthalene ... ..464 pg/kg gamma HCH 9.50 pg/kg
Phenanthrene . ..660 pg/kg Dleldnn ...... .25.7 pg/kg
Pyrene ..... .331ug/kg  Endrin........ .10.4 pg/kg
PCB 28 .44 9 pg/kg Hexachlorobenzene . 36.5 pg/kg
PCB 52 .64.6 pg/kg Heptachlor.... 6.54 pg/kg
.45.7 pg/kg Heptachlor epoxide 33.1 pg/kg
24.0 pg/kg
New RTC-CRM640-025 Lake Sediment - Volatile organic analytes 25¢g
Certified values
Lot 014727
Acetone. ..20200 pg/kg Isopropylbenzene . 4430 pg/kg
Benzene....... ....4610 pg/kg Methyl bromide.... .. 1410 pg/kg
Bromobenzene ...... 3650 ug/kg Methyl chloride..... .. 4400 pg/kg
Bromodichloromethane ... ....7950 pg/kg Methylene chloride 9130 pg/kg
Bromoform.........cccceoiiiiniiiiies 7100 pg/kg 4-Methyl-2-pentanone (MIBK) ... 13900 pg/kg
2-Butanone (Methyl ethyl ketone, MEK) 18400 pg/kg Methyl tert-butyl ether (MTBE) .. 5450 pg/kg
Carbon tetrachloride ...8640 pg/kg Naphthalene .. 6090 pg/kg
Chlorobenzene ....3420 ug/kg Styrene 6370 pg/kg
Chloroethane ...2960 pg/kg 1,1,1,2-Tetrachloroethane.... 3220 pg/kg
1,2-Dibromo-3-chloropropane. 7730 pg/kg 1,1,2,2-Tetrachloroethane. ..4110 pg/kg
Dibromochloromethane............................2580 yg’lkg ~~ Toluene..........ccccocuvneenee. .. 2700 pg/kg
Dibromomethane 3340 pg/kg
1,2-Dichlorobenzene 1,1,1-Trichloroethane 7650 pg/kg
1,3-Dichlorobenzene. Trichloroethene........... ... 7620ug/kg
1,4-Dichlorobenzene. Trichlorofluoromethane. .. 5340 pg/kg
1,1-Dichloroethane 1,2,3-Trichloropropane 7330 pg/kg
1,2-Dichloroethane 1,2,4-Trimethylbenzene ... 13700ug/kg
1,1-Dichloroethylene 1,3,5-Trimethylbenzene . 16300ug/kg
cis-1,2-Dichloroethylene .. 5460 pug/kg Vinyl chloride.............. .. 8370 pg/kg
trans-1,3-Dichloropropene 2370 pg/kg m+p-Xylene.. 11500 pg/kg
trans-1,2-Dichloroethylene 6360 pg/kg o-Xylene.... .. 2790 pg/kg
Ethylbenzene Xylene 14500 pg/kg
2-Hexanone
NIST-RM 8704 Buffalo river sediment - Metals 50g
Collected from the Buffalo River in the area of the Ohio Street Bridge, Buffalo, New York. Reference values given
for 25 trace elements
NIST-4350b River sediment - Radioactivity 85¢g
Certified values
AN e, 1.5 10- * Ba/g 2B 2.90 x 10- Bq/g ZBBU i, 1.3x10-° ? Balg
80C0. s 4.64 x 10-* Balg B, 3.78 x 10-° Ba/g 2%y +*%py......5.08 x 10-* Ba/g
CS i 2.90 x 10-* Bg/g s T 3.58 x 10-* Ba/g
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Sediments

Code Product Unit
New NIM-GBWO07319 Tibet sediment - Constituents 60 g
Certified values
Ag i 6.73 £ 0.62 pg/g H e 0.07+£0.04 ug/g  Theiis 8.6 £ 0.6 pg/g
AS.oiiiiiien 512 + 18 pglg Ho. 0.86 + 0.07 pg/g Ti. .0.248 + 0.006 %
Au ...32.6 +£6.9 pg/g La. ..26.6 + 1.5 pg/g Tl 2.3+0.8 pg/g
B. ...43.3 £ 8.6 pg/g Li... ..32.7 £ 1.5 pglg m. .0.39 £ 0.04 pg/g
[S1- R 297 + 14 ug/g Lu. 0.35 + 0.02 pg/g U, 6.1+ 0.4 pg/g
Be .2.32+0.22 pg/g Mn ..0.137 £ 0.007 % ...80.3 +5.9 pg/g
[ TR 89.8 +4.9 ug/g MO i 15.5+ 0.9 pg/g 38.7 £ 2.2 uglg
Bro e, 25+13pg/g  Nbo, 8.6 + 1.4 pg/g 24.3 + 1.1 yg/g
Cd.. .3.76 £ 0.23 pg/g Nd. ..23.2 £ 1.6 pg/g Yb .2.43 £ 0.09 pg/g
. ...55.6 + 2.9 pg/g Ni.. .46.2 + 2.4 uglg .797 + 37 pg/g
........................... 87 + 20 ug/g 804 + 65 pg/g 132 £ 7 pg/g
45.2 + 3.1 uglg 731 + 26 pglg 38.05+0.29 %
...41.3 £ 3.2 pg/g Pr.. 6.01 +0.37 pg/g AlO3 i 9.67£0.19 %
. ...14.5+£0.9 pg/g Rb. ..90.0 £ 1.4 pg/g Fe,04(T) 10.34 £ 0.13 %
CU i, 0.50 £ 0.02 % 13.8 £ 0.8 ug/g MgO ..o 1.94 + 0.05 %
DY.ooiiriiiene 4.40 £ 0.23 ug/g ....8.7£0.3 pg/g 16.40 £+ 0.26 %
.2.64 £0.15 pg/g Se. ....2.8+0.3 pg/g .0.59+0.03 %
.1.17 £ 0.05 pg/g Sm 4.85 +0.24 uglg .1.39+0.03 %
........................... 632 + 14 pg/g 16.6 + 2.7 ug/g 0.416 + 0.009 %
...................... 12.4 + 1.4 pglg 324 + 6 pg/g 0.174 £ 0.006 %
Gd. .4.88 +0.23 pg/g Ta. 0.8 +0.3 pg/g 0.182 +£0.012 %
Ge. .1.32 £ 0.30 pg/g Tb. 0.77 £ 0.03 pg/g
Hf .4.0+0.5 pg/g Te. 0.86 + 0.32 pg/g
New NIM-GBWO07320 Tibet sediment - Constituents 60 g
Certified values
Ag ........... 0.05 + 0.01 pg/g 35.0 £ 1.1 ug/g 5.95 + 0.36 pg/g
As............. 18.9+ 0.8 pg/g 561 + 13 pg/g .1.20 £ 0.04 pg/g
AU e 1.2+ 0.3 pg/g .30.9 £ 1.4 pg/g .5.35+0.24 pg/g
B. 59.0 £ 6.2 ug/g 119 + 2 uglg .0.83 £ 0.04 pg/g
Ba .o, 404 + 11 pg/g . ..11.8 £ 0.5 pg/g .4.71 £ 0.25 pg/g
Be .2.52 +0.09 pg/g Sb. 1.44 +0.19 pg/g .0.94 + 0.08 pg/g
Bi. .0.46 £ 0.04 pg/g Se. 0.10 £ 0.02 pg/g .2.79 +£0.16 pg/g
Bro i, 1.2+ 0.3 pg/g ....2.8+0.2 pg/g .0.43 £ 0.03 pg/g
Cd s 0.18 £ 0.03 pg/g 83.8 £ 2.1 ug/g 2.69 + 0.08 pg/g
......................... 114 + 26 pglg Ta .. 1.2 £ 0.2 pg/g 0.41 £ 0.02 pg/g
...16.7 £ 0.7 pg/g Te. 0.045 +0.021 pg/g ...24.6 £ 0.7 pg/g
...68.2 £ 3.3 pg/g Tho 12.9+ 0.7 uglg ...63.07 £ 0.43 %
10.4 + 1.4 pglg LI RO 0.375+0.037 % 14.18 £ 0.25 %
CU i 27.3+2.1 uglg .84 £ 0.
..... 659 + 55 ug/g MgO .1.55+0.03 %
...19.0 £ 1.3 pg/g CaO .3.69+0.07 %
Ge .o 1.44 £ 0.14 uglg ....1 9+02pug/g  NaO..ooooveeens 1.11+0.03 %
Hf e 6.0+ 0.3 pg/g 82.7 +3.2 pg/g KO v 2.51+0.06 %
Hg 0.022 + 0.003 pg/g Zr.. 210+ 7 pglg i .0.650 + 0.016 %
Li. ...48.5+ 1.3 pg/g ..39.0 £ 2.3 pg/g .0.127 £ 0.003 %
M 987 + 28 uglg 76.1+2.3 ugl/g 0.130 + 0.004 %
MO ..o 0.75 +0.07 pg/g ...8.42 £ 0.42 pglg
14.6 £ 0.6 pg/g 31.0 + 1.6 pg/g
New NIM-GBW07321 Tibet sediment - Constituents 60 g

Certified values

AG i 0.09 + 0.01 pg/g
As... ...22.0 £ 0.5 pg/g
AU i 1.4 +£0.3 pg/g
B. .. 77.0 £4.2 pg/g
Ba .o, 508 + 13 pg/g
Be .2.34 £0.12 pg/g
Bi. .0.50 + 0.03 pg/g
Br .1.0+£0.3 pg/g
Cd.. .0.54 +0.04 pg/g
Ce.. .. 74.0 £ 2.9 pg/g
Cloieieeee 63 + 5 uglg
CO v 17.9+ 0.8 pg/g
Cr... ...93.8 £4.9 pglg
Cs .. ..11.9+1.1 pglg
Cu 27.1+£1.5 uglg

DYoo 4.73 £0.25 uglg
.2.81+0.15 pglg
.1.21 £ 0.04 pglg
........................... 622 + 42 pglg

...................... 17.8 + 0.9 ug/g
.5.40 + 0.25 pglg
. .1.34 £ 0.13 pglg
HE oo 6.5 + 0.4 palg

[T 0.033 + 0.006 ug/g
Ho. ...0.95 + 0.08 pg/g
La. ..38.8 2.9 pg/g
Li... ..53.9 £ 1.1 pg/g
Lu.

0.41 + 0.02 pglg

Mn ...876 + 15 pg/g
Mo 0.60 + 0.05 pg/g
Nb. 15.9 + 0.6 pg/g
Nd. 31.1+ 1.8 pg/g

.51.9 £ 1.9 pg/g

613 + 19 pg/g
61.9 £ 4.0 pg/g
Pr.. 8.33 +0.46 pg/g
...... 115 £ 2 pg/g
...1.91 £ 0.22 pg/g

...1.2+£0.1 pg/g
0.83 +0.04 pg/g
Te ..................... 0.05 +0.03 pg/g

12.1+ 0.6 pglg

Ti. .0.439£0.014 %
TI.. .0.64 + 0.12 pglg
m. .0.43 +0.04 pglg
U.. .2.6 + 0.3 pglg
V. ..101 £ 3 pglg
w .2.6 +0.2 pglg

...24.4 £ 0.6 pg/g
.2.73 £ 0.15 pg/g
...176 £ 6 pg/g
222 +7 uglg
69.70 £ 0.20 %
..13.19+0.16 %
.5.85+0.05 %
..... 1.58 £0.04 %
..... 0.39+0.04 %
.1.23£0.03 %
.2.56 £0.08 %
0.725 £ 0.009 %
0.113 £ 0.002 %
0.140 £ 0.004 %
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Sediments

Code Product Unit
NCS DC70314 Tibet sediment - Constituents 60 g
Certified values
A i 0.06 + 0.01 pg/g 17.2+£0.7 pug/g 5.55 + 0.33 pg/g
As... ...19.0 £ 2.5 pg/g ....441 £ 10 pg/g .0.96 + 0.04 pg/g
AU* e 0.9+0.2 pg/g Pb. ..23.0 £ 1.2 pg/g .4.88 +0.25 pg/g
B. ...58.9+5.7 ug/g Rb. ..104 + 2 pg/g .0.75 + 0.03 pg/g
Ba ..o 341+ 10 pg/g Sc. .96 + 0.51 pg/g .4.24 +0.20 pg/g
Be .2.13+£0.14 pg/g Sb. 1.08 + 0.27 pg/g .0.86 + 0.07 pg/g
Biiiiiiiiiiee 0.34 + 0.03 pg/g ST 0.11 £ 0.01 pg/g 2.56 + 0.11 pg/g
Bl 14+£03 M9/ SN 3.1+ 0.4 pglg 0.39 + 0.03 pg/g
Cd .0.15+£0.01 pg/g 117.5+ 4.4 puglg .2.53 £ 0.08 pg/g
Cl... .120 £ 29 pg/g 1.3+0.1 pg/g .0.38 £ 0.02 pg/g
CO vt 7.9+0.4 pglg (0.03) pg/g 23.3+ 1.1 ug/g
(O] T 36.2 £ 1.9 pg/g 12.7 £ 0.6 ug/g 76.43+0.13 %
CS i 8.0+ 0.7 ug/g Ti.. 0.276 + 0.008 % ...10.60 £ 0.05 %
Cu 13.3+0.7 pglg Tl.. 0.59 +0.17 pg/g .3.29+0.04 %
Foeiee 444 +12pglg Ui 2.9+0.3 pg/g MO ..o 0.72+0.03 %
Ga i 13.6 £ 0.6 pg/g 56.1+2.1pg/g  CaO...coeeene 1.27 £0.03 %
Ge.. .1.30 £ 0.15 pg/g 24 +0.2 pg/g Na,O .1.47 £ 0.04 %
Hf oo 6.5+ 0.8 pug/g ..51.8+2.2 uglg K.0 .2.30+£0.03 %
HG oo 0.074 + 0.004 ug/g 220 + 11 pg/g i 0.469 + 0.006 %
Lieeieiieen 40.1 £ 1.0 pg/g 37.9+2.0 pg/g 0.067 +0.002 %
MnN 517 + 16 pglg Ce. ..70.6 £ 2.4 ug/g 0.101 £ 0.002 %
Mo. .0.70 £ 0.03 pg/g Pr.. 7.86 + 0.39 pg/g
Nb. ..156.2+ 0.6 pg/g Nd. ..29.0 £ 1.3 pg/g
New NIM-GBW07323 Tibet sediment - Constituents 60 g
Certified values
Ag e 0.10 £ 0.01 pg/g Hf oo, 6.0 + 0.5 pg/g 0.78 £ 0.04 pg/g
As ..22.5+1.1 pg/g Hg. 0.026 + 0.004 pg/g Th ...12.3 £ 0.6 pg/g
Au ... 1.6 £0.3 pg/g Ho. ...0.87 £ 0.07 pg/g Ti. .0.290 + 0.003 %
B. 59.5 +4.7 ug/lg La. ..37.0 £ 2.0 yg/g TI... .0.62 +0.10 pg/g
Ba ..o 384 + 15 pg/g Li.. .27.9 £ 0.9 pg/g Tm .0.40 + 0.03 pg/g
Be .2.13+£0.11 pg/g Lu. 0.38 + 0.02 pg/g U. .2.5+0.2 yg/g
Bi. .0.46 + 0.04 pg/g Mn ....567 + 15 pg/g V. 57.4 +2.1 uglg
Bl 1.5+ 0.3 pg/g 0.83 + 0.05 pg/g . 2.4 £0.1 pg/g
Cd i, 0.33 £ 0.03 pg/g 15.6 + 0.4 pg/g 23.7 £ 1.4 uglg
71.3+2.0 ug/g 29.3 + 1.6 pg/g 2.55+0.13 pg/g
...96.7 £ 6.4 uglg ..20.1+ 0.8 ug/g ..91.1+2.4 uglg
.....9.2+0.5 pglg 801221 ug/lg Zr e 206 + 10 pg/g
37.5+ 1.5 ug/g 31.7 £ 1.6 pg/g 66.50 £ 0.10 %
CS oo 7.9+ 1.2 uglg ..810+£0.17 pglg ALOs..ccocvenene. 10.17 £ 0.18 %
Cu. ...16.6 £ 1.0 pg/g [T TRRRRRO 104 + 2 pg/g .3.70 £ 0.04 %
Dy .. .4.40 £0.21 uglg Sb. 0.82 +0.14 pg/g .1.14+£0.04 %
Er i 2.60 +0.13 pg/g SCoieeeeeee 79+05pug/g  CaO...cccveens 6.50+0.12 %
EU .o 1.04 £ 0.03 ug/g (SIS TR 0.12+£0.01pg/lg  NaO..oooooeovreis 1.17 £0.03 %
TSR RTRRR 539 + 37 uglg Sm 5.61 +0.33 pg/g .2.26 £ 0.03 %
.. 14.1+1.0 uglg 3.3+ 0.4 pg/g .0.491 £ 0.010 %
Gd ..o 5.15 +0.23 pg/g 132 + 3 uglg 0.074 £ 0.002 %
Ge .o 1.09 £ 0.15 ug/g Ta i 1.3+0.2 pg/g P2Os..cceiiicnne 0.115 £ 0.004 %
NCS DC70316 Tibet sediment - Constituents 60g
Certified values
AG e 0.07 £ 0.01 pg/g Nieeiiiiieiees 75.3 £ 3.0 pg/g SM i 8.11 £ 0.54 pug/g
As.. ..13.7 £ 0.7 pglg P.. ....571 £ 28 uglg Eu. .1.58 +0.05 pg/g
AU 1.8 £ 0.4 pg/g Pb. ..24.0 £ 1.7 uglg Gd. .7.11£0.29 uglg
B. 56.1 + 6.4 pg/g Rb. 117 £ 3 pg/g Thb.. .1.08 £ 0.05 pg/g
Ba. .476 + 17 pglg Sc. L11.7 £ 1.0 pglg Dy . .6.10 £ 0.31 pg/g
Be .2.43 £ 0.07 pg/g Ho. .1.20 £ 0.09 pg/g
Bi. .0.30 £ 0.02 pg/g Er.. .3.54 £0.17 uglg
Bl 1.9+ 0.4 pg/g Tm .0.54 £ 0.03 pg/g
.0.10 £ 0.02 pg/g Yb. .3.47 £0.12 pg/g
...56.7 £ 7.0 uglg Lu.. .0.52 £ 0.03 ug/g
.. 147 £0.7 pglg ...32.7 £ 1.9 uglg
......................... 139 + 13 pglg 68.50 £ 0.13 %
13.7 £ 0.8 ug/g LI SR 0.451 £ 0.009 % AlLO3 .o 14.42 £ 0.05 %
...23.1+1.0 uglg Tl.. 0.67 £0.11 pg/g Fe,04(T) .4.81+0.06 %
..... 440 + 22 pglg ...2.5+ 0.6 ug/g MgO ... .1.74 £ 0.05 %
18.5+ 0.8 ug/g 87.7+36pg/g  CaO...... 0.53 £0.02 %
Ge.ove 1.22+£0.19ug9/g Wi, 23+02pg/g  NaO.....ccooeeeee. 1.66 + 0.04 %
Hf s 8.8+ 0.4 ug/g Zn. ..80.9 2.9 ug/g .2.66 +0.06 %
Hg 0.043 + 0.002 pg/g Zr.. ..299 + 6 pg/g .0.753 £ 0.012 %
(TN 41.9+1.3 uglg 48.2 + 3.2 uglg 0.087 +0.002 %
........................ 668 + 17 pg/g 93.4 + 4.6 ug/g 0.134 £ 0.003 %
. .0.83 £ 0.07 ugl/g Pr.. ..10.9+ 0.4 ug/g
...................... 15.3 £ 0.6 pg/g 41.9+1.9 ug/g
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Sediments

Code Product Unit
NCS DC70317

Tibet sediment - Constituents 60 g

Certified values

Ag i 0.32 + 0.02 pg/g Hg oo 0.034 + 0.004 pg/g
As... ..37.3+1.7 uglg Ho. ...0.83 £ 0.06 pg/g
AU* e 6.2 +1.4 pglg La. ..37.9+ 1.8 pg/g
B. ...30.0 + 2.8 pg/g Li... ..29.7 £ 0.7 pglg
[S1- R 369 + 15 pg/g Lu. 0.36 + 0.02 pg/g
Be .2.67 +£0.11 pg/g ....614 + 21 pglg
[ TR 1.22 £ 0.07 pg/g ....6.6 £ 0.4 pg/g
Bro i, 0.9+ 0.5 pg/g 12.0 + 0.4 pg/g
Cd. .0.57 +0.04 pg/g Nd. ..29.0 £ 1.5 pg/g
Ce.. ..72.0 £ 2.1 pglg Ni.. ..20.8 £ 0.7 pg/g
[ I 69.1 + 4.6 ug/g 389 + 23 pg/g
CO e 9.8+ 0.7 pg/g 127 £ 11 pg/g

...39.8 + 3.4 pglg
. 17.2 £ 1.0 pg/g
.......................... 247 + 6 pglg
4.24 +0.25 pg/g
.2.47 £ 0.12 pg/g
.0.96 + 0.04 pg/g
............................. 424 + 6 pglg

...................... 14.4 + 1.3 pg/g
.4.90 + 0.22 pgl/g
.1.19 £ 0.16 pg/g

7.89 £ 0.39 pg/g
...... 141 £ 3 pg/g
...4.44 + 0.44 pug/g
SC vt 6.5+ 0.7 pg/g
0.19 + 0.02 pg/g
5.39 + 0.24 pg/g
....... 3.3+0.4 pg/g
185 £ 6 pg/g
1.1+£0.2 yg/g
0.76 + 0.03 pg/g

17.5+ 0.5 pg/g

Ti. 0.217 £ 0.077 % pg/g
Tl.. ....0.96 + 0.21 pg/g
m. .0.38 £ 0.03 pg/g
U, 3.4+0.2 yg/g
V. 45.7 + 1.9 ug/g
............ 9.2+ 0.5 pg/g

23.0+ 1.3 yg/g

Yb .2.46 £ 0.11 pg/g
..116 £ 4 pug/g

188 £ 12 pg/g
64.22£0.22 %
...10.84+£0.15 %
.3.07 £0.02 %
MO ..o 0.87 £ 0.03 %

IR 8.19+0.09 %
.1.74 £0.02 %
.2.86 £0.03 %
........ 0.366 + 0.008 %
........ 0.079 + 0.003 %
........ 0.090 £ 0.005 %

.5.7+0.7 pg/g Te. 0.21 £ 0.04 pg/g
NCS DC70318 Tibet sediment - Constituents 60 g
Certified values
Ag o 0.06 + 0.01 pg/g Hf o 6.7+0.7pglg  Tbeiiiiis 0.91 £ 0.03 pg/g
As ...18.0 £ 0.7 pg/g Hg. 0.030 + 0.005 pg/g Th ..25.1+1.4 uglg
Au .. 1.4 £ 0.3 pg/g Ho. ...0.97 £ 0.07 pg/g Ti. .0.253 + 0.008 %
B. 30.6 £ 2.6 ug/g La. .47.8 +2.8 pglg TI.. .....1.0+ 0.2 pg/g
Ba .o, 437 +12 pglg Li... ..36.6 + 0.8 pg/g ™. .0.46 £ 0.03 pg/g
Be .3.32+£0.10 pg/g Lu. 0.44 + 0.02 pg/g uU. ..4.8+0.3 ug/g
Bi. .0.49 £ 0.03 pg/g Mn ....422 + 16 pglg V. 52.5+ 1.6 ug/g
Bro e, 0.9+0.4 pg/g 0.59 £+ 0.03 pg/g ...4.1+0.3 uglg
Cd i 0.10 £ 0.01 pg/g 14.7 + 0.5 pg/g . .
Ce i 89.6 + 3.3 ug/g 358+09ug/g  Ybeiioiin, 283+ 0 07 ug/g
Cl.. ...207 7 pglg ..16.9 £ 0.5 pg/g ...54.1 £ 1.8 ug/g
Co .6.7 £ 0.4 pg/g ....420 = 21 pglg ...225 £ 9 ug/g
(O] TN 47.6 + 3.6 ug/g 35.8 + 1.3 pg/g 73.37 £ 0.06 %
(O 20.2 +£1.2 uglg ...9.78 £ 0.42 pg/g 12.73+0.10 %
Cu. ..16.2+ 1.1 pg/g 180 + 3 pg/g .3.19+0.05 %
Dy. .4.92 +0.24 pg/g . 0.84 £ 0.12 pg/g ..1.07 £0.04 %
Eri 2.90 +0.16 pg/g SC ot 73+05pug/g  CaO ..o 1.32+0.04 %
EU oo 1.07 £ 0.04 ugl/g Se . 0.05+0.01 pg/lg  NaO..oovevreee 2.09 £0.05 %
e 456 + 4 pg/g Sm 6.62 + 0.36 pg/g K20 .. .3.56 £ 0.09 %
...16.3 £ 0.8 pg/g TiO, .0.422 £ 0.012 %
Gd .o 5.83 +0.23 pg/g 0.055 +0.002 %
Ge .o 1.33£0.13 ug/g Ta i 1.8+0.2 pg/g P2Os .o 0.097 +0.004 %
New NIM-GBW07327 Tibet sediment - Constituents 60g
Certified values
AG i 0.21 +0.02 pg/g [T 0.028 + 0.003 pg/g Theiieie, 25.5+ 1.2 ug/g
As.. ...19.6 £ 1.0 pg/g Ho. ...0.79 +£ 0.06 pg/g Ti. .0.344 £ 0.014 %
AU s 1.2+0.3 pg/g La. .42.6 £2.4 uglg Tl 1.1+£0.3 pg/g
B. 66.2 £ 7.1 pg/g Li... ..26.1 £ 0.8 pg/g Tm. .0.38 +0.02 pg/g
Ba. L470 £ 17 pglg 0.39 +0.02 pg/g uU. .4.8+0.4 puglg
Be .2.31+£0.10 pg/g ....527 £ 17 pglg V. 74.7 + 2.7 pglg
Bi. .0.80 +0.05 pg/g 70+£03pg/g Wi 9.3 +4.0 ug/g
B 1.4 +£0.7 pg/g ..16.1 £ 0.7 pg/g ...21.6 £ 1.0 pg/g
Cd. .0.19 £ 0.02 pg/g ..30.6 £ 0.8 pg/g .2.55+0.08 pg/g
Ce. ...78.1£4.3 ugl/g 9.5+0.8 ug/g ...62.9 £ 2.7 ug/g
Cl.. .244 + 38 uglg 484 £+ 18 uglg  Zreieiiieee 299 + 24 pg/g
CO e 7.6 +0.5 uglg 46.8 + 3.5 uglg 71.23+0.18 %
(O] ST 22.6 +£2.0 ug/g ..857+043ug/g  ALO3...cccceene 13.22+0.03 %
15.0 + 1.3 pg/g e 154 + 6 pg/g 4.11+£0.14 %
e 151 + 4 pglg Sb. 2.70 £ 0.53 pg/g .0.70 £ 0.03 %
DY.oiiiiiicne 3.91+£0.21 pg/g SC e 6.2+ 0.3 pg/g IR 1.40 £0.03 %
Erii 2.39+£0.12 pg/g Se . 0.18+£0.02 pug/lg  NaO...cooccevvcenee 2.72+0.04 %
Eu .0.97 £ 0.05 pg/g Sm 5.42 +0.30 pg/g K20 .. .3.65+0.05 %
Foiiiie 459 + 25 pglg Sn. 2.7+0.2 pg/g TiO, .0.589 + 0.017 %
(- T 15.8 £ 0.6 ug/g 256 + 4 pg/g MnO ..o 0.069 + 0.002 %
Gd .o 457+023ug/g  Ta.ii 1.8 £0.3 pg/g P2Os .o 0.111 £ 0.003 %
. .1.13+0.14 pg/g . 0.70 + 0.04 pg/g
Hf i 9.5+ 1.0 ug/g Te oo, 0.10 + 0.02 pg/g
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Sediments

Code Product Unit

NCS DC73312 Chinese stream sediment - Trace elements and oxides 70g
Certified values
Ag . 0.066 + 0.010 pg/g Hg.ooiiis 0.040 + 0.008 pg/g ... 1.8£0.4 pg/g
AS.o 6.2 £ 0.6 pg/g Ho. ..26%204pug/g The 70 +4 uglg
B. 10.8 + 2.5 pg/g 1380 + 80 pg/g
Ba. 185 + 24 ug/g .1.9+0.4 ug/g
Be 171+ 1.1 pg/g .1.55+0.21 pg/g
Bi. B64+011pg/g  Mnoni240£20 pg/g Ui 17 + 2 pg/g
Bl 3.0+ 0.6 pg/g 16.5 + 1.9 pg/g
Cd ., 0.065 + 0.011 pg/g ...363 + 60 ug/g 24 + 2 uglg
Ce i 192 + 5 pglg ....95 + 6 ug/g .67 £ 9 ug/g
Co.. .26 £0.7 yg/g ....62 7 pg/g .11 +1pglg
[ R 12 + 3 pg/g 5.5+ 1.4 uglg 44 + 5 uglg
CS e 16.6 £ 1.7 pg/g ...200 £ 27 pg/g 460 + 27 pg/g
Cu. .4.9+£0.5 pg/g Pb. ....32.£ 5 ug/g ...69.91+£0.17 %
Dy .. .11 +2pg/g Pr.. ..18.6 £ 3.0 ug/g ..15.72+£0.10 %
Eriiiices 8.2+ 0.6 pg/g 470 + 23 pg/g Fe203(T) oo 1.90 + 0.06 %
EU .o 0.49 +0.09 pg/g ..046+£0.12uglg  FeO.icicnee 0.56 +0.09 %
F.. . 1980 + 163 ug/g Sc. .44 0.7 uglg .0.21+£0.02 %
Ga ..27.4 £ 1.3 uglg Se. 0.20 £ 0.05 pg/g ..0.25+0.04 %
(e IR 9.5+ 1.3 pg/g 5111 PSR 10.8 + 0.9 pg/g
Ge .o 1.7 £0.3 pg/g 29 + 3 pug/g [1CLO JR 5.20 £0.09 %
Hf ... 20 + 3 uglg 15.3 £ 1.3 uglg HaO oo, 2.58+0.28 %
H,O" : Loss of water at 950°C
Indicative values for Cl, In, Lu, S, Sr, Te, CO,, C org., TC

NCS DC73316 Chinese stream sediment - Trace elements and oxides 709
Certified values
Ag i 0.36 + 0.03 pg/g 39 + 6 pg/g 4640 + 120 pg/g
AS.ciiii 13.6 + 1.0 pg/g 40 + 1 pg/g 1.08 + 0.15 pg/g
B 50 + 7 pglg ...0.34 £ 0.09 pug/g 0.35 + 0.06 pg/g
Ba .330 £ 24 uglg Mn ....970 + 37 pg/g .2.4+0.4 uglg
Be .1.7£0.3 pg/g Mo 7.7 £0.8 pg/g 142 + 8 pg/g
Bi. .5.0+0.4 ug/g Nb. ....12 £ 3 pg/g .25+ 2 pglg
Cd .0.43 £ 0.03 pg/g Nd. .33 £ 6 pg/g .20 £ 2 pglg
Ce i 68 + 7 pg/g Ni.. ....78 £ 5 pug/g ..2.1+0.3 pg/g
Co. 244 +1.9 uglg P.. ..1020 + 42 pg/g 144 + 7 pglg
Cr 190 + 15 ugl/g Pb. ...27 £ 4 pglg ... 170 £ 8 pg/g
Cs. 9.1+ 1.3 uglg Pr.. 8.4 +0.8 ug/g 61.24 £0.13 %
Cu. 383 + 12 pglg Rb. ..107 + 6 pg/g ...14.16 £ 0.09 %
Dy . .3.8+0.9 pg/g S.. ..784 + 118 uglg .5.88+0.07 %
Er .2.2+0.5 pg/g Sb. 1.25 +0.22 uglg .1.58+0.14 %
Eu .1.50 £0.13 ug/g SCoiiteeee e 17 + 2 pg/g ..3.00 £0.06 %
Foiieen 690 + 35 pg/g Se. 0.30 + 0.08 pg/g .3.87£0.07 %
G 16.7 £ 0.7 uglg SMoceiiiiiiece 5.6 + 0.6 pg/g 2.30£0.07 %
Gd .o 5.5+0.9 ug/g Sn ....2.8+0.7 uglg 243 +0.05%
Ge.. .1.3+0.3 pg/g Sr.. ....266 + 18 ugl/g .3.49+0.27 %
Hf s 4.9 +1.4 ugl/g Ta. 0.75 £ 0.09 pg/g .2.03+0.12%
HY oo 0.045 +0.008 ug/g Th i 069+0.17pglg  TC.vvoioviiicien 0.91+0.15%
Ho oo 0.76 +0.10 pg/g Te ...0.14 £ 0.04 pg/g
N 0.14+£0.08 pg/g  Thuiiiiice 9.0+ 1.4 pglg
Indicative value for C org.

New NIM-GBW07309 Chinese stream sediment - Trace elements and oxides 709

Certified values
AG i 0.089 + 0.010 ug/g [P RRN 0.63 + 0.09 pg/g 12.4 + 0.7 uglg
As... .....8.4+£0.9 pglg In.. 0.056 + 0.009 ug/g .5500 + 160 pg/g
AU o (0.0013) pg/g La 403 ug/g Tl 0.49 £ 0.08 pg/g
B 54 + 6 uglg i 30 + 1 uglg 0.44 £ 0.07 pg/g
Ba .430 = 18 pg/g Lu. 0.45 +0.03 pg/g .2.6 0.4 pg/g
Be .1.8+£0.3 ug/g Mn ....620 + 20 pg/g .. 97 £ 6 pg/g
Bi. .0.42 £ 0.04 ugl/g Mo 0.64 £ 0.11 pg/g .1.8+0.2 pg/g
Bl 1.2+ 0.3 pg/g N... 440 + 30 pg/g .27 £ 2 pglg
Cd. .0.26 £ 0.04 ug/g Nb. ....18 £ 2 pglg .2.8+0.3 pg/g
Ce i 78 £ 6 pglg Nd. .34 £ 2 puglg .78 £ 4 uglg
Cl .52+ 11 pglg Ni.. ...32+2 pglg . 370 + 20 pg/g
Co 14.4 + 1.2 uglg P... 670 + 23 pg/g ...64.89+0.11 %
Cr e 85 + 7 uglg Pb. ....23 £ 3 pglg ...10.58 £ 0.10 %
Cs. .5.1+£0.8 pg/g Pr.. .4.86 +0.07 %
Cu. ..32+2pglg Rb. .1.53+£0.05 %
Dy . .5.1+0.3 pg/g S.. .2.39+0.06 %
Er... .2.8+0.3 pg/g Sb. ..5.35+0.09 %
Eu . 1.33 £ 0.06 ug/g Sc R 1.44 +£0.04 %
Foiies 494 + 25 pglg Se ...0.16 £ 0.03 pg/g KoO i 1.99 + 0.06 %
Ga 14.0 £ 0.6 pg/g Sm ....6.3+0.4 uglg H,0" .2.93+0.19%
Gd.. .5.5+0.4 ug/g 2.6 +0.4 pg/g CO;.. .4.20 £ 0.08 %
(1= TN 1.3+0.2 pg/g 166 +9puglg  Corg..cccccevvcnnne 0.46 £0.05 %
Hf s 9.7 + 1.5 uglg e 1.3202pglg TCoiiiiiie 1.61+0.08 %
Hg .. 0.083 + 0.009 pg/g . 0.87 +0.09 pg/g LO.L s 721+£0.18 %
Ho oo 0.96 + 0.07 pg/g Te i 0.041 + 0.015 pg/g
* Loss on Ignition
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Sediments

Code Product Unit
New NIM-GBWO07310 Chinese stream sediment - Trace elements and oxides 70g
Certified values
Ag i 0.27 £ 0.02 pg/g b 1.6+£03pg/lg  Tho 5.0 £ 0.3 pg/g
As .25+ 3 pg/g In.. 0.067 + 0.016 pg/g Ti. ...1270 £ 70 pg/g
B. 26 + 4 ug/g La. ..13.0 £ 0.9 pg/g TI.. .0.21 £ 0.05 pg/g
Ba. 42 + 7 uglg Li... ..13.0 £ 0.5 pg/g m. .0.20 £ 0.03 pg/g
Be .0.9+0.2 pg/g Lu. 0.19 £ 0.03 pg/g U.. .2.1+£0.2 pg/g
Bi. .0.38 £ 0.04 pg/g Mn ..1010 + 29 pg/g V. ...107 £ 5 pg/g
Bro e, 24+05ug/g MO .o, 1.2£01pg/g Wi, 1.6 £ 0.3 pg/g
Cd s 1121008 ug/g  Nb.ie, 6.8 + 1.3 pg/g 14 + 2 pg/g
......... 38 £ 4 pglg Nd. .11.8 £ 1.1 pg/g Yb ..1.2+0.2 yg/g
. 15.3 + 1.1 pg/g i ....30 £ 2 pg/g .46 + 4 ugl/g
......................... 136 + 10 pg/g ...271 £ 15 pg/g 70 + 6 pg/g
CS i 2.3+0.5 pg/g 88.89+0.19 %
Cu. 22.6 +1.3 uglg .2.84+0.07 %
Dy. .2.2+0.3 pglg .3.86 £ 0.09 %
Eriiiice 1.3+0.2 pg/g . 6uglg MgO...e 0.12+0.04 %
EU .o 0.47 £ 0.04 pg/g SC ot 41+04pglg  CaO .o 0.70 £ 0.03 %
F.. .149 + 25 pgl/g Se. 0.28 + 0.05 pg/g .0.039 + 0.009 %
Ga .6.4+0.7 uglg Sm ....24+£0.2 pg/g .0.125+ 0.013 %
Gd . 2.2+0.2 yg/g ....1.4 +£0.3 ug/g
[T 0.40£0.06 G/ Sreceeeiiieiieieeieeee 25 + 3 pglg
Hf o, 1.8 +0.4 pg/g Ta. 0.44 +0.12 pg/g
Hg. .0.28 + 0.03 pg/g Tb. 0.42 + 0.07 pg/g
Ho .0.45 + 0.07 pg/g Te. 0.08 + 0.02 pg/g
Indicative values for CI, N, S, FeO, H,0"
"Loss on Ignition
New NIM-GBWO07311 Chinese stream sediment - Trace elements and oxides 709
Certified values
AG o 3.2+ 0.4 pg/g ...1.4 +£0.2 pg/g 1.13 £ 0.09 pg/g
As .188 + 13 pg/g I.... 2.0+ 0.3 pg/g T 0.4 +0.1 pg/g
B o 68 + 5 pg/g In. 1.9+ 0.3 pg/g Th ...23.3+1.2 ug/g
Ba .260 + 17 pg/g La. 30 + 2 pglg Ti. .2100 + 100 pg/g
Be .26 £ 3 pg/g Li... 71+ 2 pglg Tl 2.9+0.4 pglg
Bi. ..50 + 4 pglg Lu. 0.78 £ 0.06 pg/g ™. .0.74 £ 0.09 pg/g
Br .22+ 0.5 uglg Mn ..2490 + 84 ug/g U.. .9.1+0.9 ug/g
Cd. .2.3+0.2 uglg Mo 5.9+ 0.6 ug/g V. 47 + 3 pglg
Ce. ..58 + 4 uglg Nb. ....25 + 3 pglg w 126 + 9 pg/g
Cl.. .290 + 26 uglg Nd. .27 2 pglg Y.. .43+ 5 pglg
Co .8.5+0.8 ug/g Ni.. ..14.3 £1.0 pg/g Yb 5 1+ 0.6 ug/g
Cr ..40 + 3 pg/g P.. 255 + 27 pglg Zn .373 £ 14 pg/g
Cs .. 7.4 +0.8 pglg Zr.... .153 + 13 pg/g
CU e 79 + 3 uglg SiO, ...76.25+0.18 %
DY, 7.2+0.6 ug/g 10.37 £ 0.10 %
Er i 46+05pg/g S 170226 g/l Fe03(T) e, 4.39+0.07 %
Eu .0.60 + 0.06 pg/g 149 +1.2 ug/g MgO ..0.62+0.07 %
F.. ...1650 + 82 pg/g .74 £0.4 pglg CaO .0.47 £0.03 %
Ga . 18.5+ 0.9 ug/g ..020+£0.05ug/g  NaO...ooooovenee 0.46 £0.03 %
(1 T 5.9+0.4 pg/g ....6.2+£0.3 pg/g KO v 3.28£0.07 %
.1.81+0.21 pg/g 370 + 44 nglg HaO o 267+0.12%
..... 5.4 +0.6 pg/g ...29 £ 4 pglg
. ...0.072 £ 0.009 pg/g ...5.7+£0.5 pg/g
Indicative values for Au, FeO, CO,, C org., TC, Loss on Ignition (L.O.1.)
NCS DC73310 Chinese stream sediment - Trace elements and oxides 709

Certified values

Ag i, 1.15+0.11 pg/g
..115 £ 6 pg/g
.............................. 24 + 2 uglg
206 + 15 pg/g

8.2+ 0.7 pg/g

. 10.9 £ 0.9 pg/g
Bl 1.7 £ 0.4 pg/g
Cd i 4.0 £0.3 pg/g
Ce. ..61+4 pglg
Cl.. .163 + 25 pg/g
Co. .8.8+0.7 yg/g
Cr.. .35+ 3 pglg
Cs. .7.9+0.4 pug/g
Cu. 1230 + 33 pg/g
Dy .4.8+0.2 pg/g
Er .3.1+0.3 pg/g
Eu .0.61 £ 0.03 pg/g
F.. ...1250 + 39 pg/g
Ga. ...14.1+£ 0.5 pg/g
Gd.. .44 £ 0.4 pglg
Ge.. .1.87 £ 0.13 pg/g
Hf o 8.3+ 1.0 ug/g
Hg oo 0.056 + 0.006 pg/g

...0.94 + 0.07 pg/g
....1.8+0.3 pg/g
...0.96 + 0.15 pg/g
32.7+1.4 pglg

1400 + 47 pg/g

....... 8.4+ 0.6 pg/g

Nb. ..15.4 £ 1.1 pyg/g
Nd. ....26 + 3 uglg
Ni.. ..12.8 £ 1.3 ug/g
P.. 235 + 22 uglg
Pb. 285+ 11 pg/g
Pr.. 6.9+ 1.1 ug/g
Rb. 270 + 10 pg/g
S.. 940 + 54 ug/g
Sb. ....24 £ 3 pg/g
Sc. 5.1+0.4 pg/g
Se. 0.25 + 0.03 pg/g
5.0+ 0.4 pg/g

.54 + 5 uglg

24 + 3 uglg
Ta e 3.2+0.3 pg/g

Indicative values for Au, CO,, C org. TC

* Loss on Ignition

0.82 + 0.06 pg/g
.0.30 £ 0.07 pg/g
214+ 1.1 ug/g
1510 + 50 pg/g
.1.76 £ 0.27 pg/g
.0.53 £ 0.06 pg/g
............ 7.8+0.7 pglg
47 + 4 pglg
.37+ 2 ug/g
.29 + 3 pglg
.3.7+£0.4 pg/g
.498 + 18 ug/g
.234 + 16 pg/g
77.29+0.13 %
.9.30+0.11 %
.4.88+0.09 %

FeO. .1.19+£0.07 %
MgO .0.47 £0.08 %
CaO ..1.16 £0.05 %
Na,O .0.44 £0.03 %
K20 .2.91+0.04 %
HoO o 215+0.10 %
LOL s 262+0.14 %

48

Many other products are available on request - please contact us to enquire!

Edition 2011/2012



Sediments

Code Product Unit
NCS DC73371 Stream sediment - Trace elements and oxides 709
Certified values
Ag . 0.036 + 0.010 pg/g ..082+011pg/lg Theiie 0.81 +0.07 pg/g
AS.o 2.7+0.4 ug/g I .. 0.6 £ 0.2 ug/g Thee 27 + 3 pglg
B. .9.8+1.8 ug/g .41+ 2 uglg Ti .5370 + 210 pg/g
Ba. .920 + 77 uglg ....32 + 3 pg/g Tl... .0.67 £ 0.14 pg/g
Be .3.1+0.3 yg/g .39+ 0.04 pg/g Tm .0.34 £ 0.04 pg/g
Bi. .0.49+0.14 pg/g ....910 + 28 pg/g .4.6 £ 0.6 ug/g
Cd i, 0.11 £ 0.03 pg/g ...1.04 £ 0.13 pg/g 115+ 11 pg/g
Ce i 81+ 7 pglg 741228 pglg Wi, 1.0+ 0.1 pg/g
Cl.. .72+ 7 pglg Nb. ..31.5+1.9 pg/g .22+ 2 uglg
Co .20 £ 2 pg/g ....36 = 3 pg/g .2.3+0.2 yg/g
[ SRR 128 + 6 pg/g 56 + 7 pglg 90 + 7 pglg
[ SR 5.5+ 0.2 ug/g 1520 + 77 pg/g 316 + 16 pg/g
Cu. .28 £ 2 ug/g Pb. ...31+4 ug/g ..59.07£0.21 %
Dy .. .4.3+0.3 pg/g 9.3+0.9 ug/g ...15.36 £ 0.06 %
Eriiiices 2.3+0.4 pg/g 126 +7 pglg Fe203(T) e 6.50 £0.15 %
EU .o 1.7+ 0.2 pg/g ..0.30£0.05uglg  MgO...oocoiciiiee 3.30+0.17 %
F.. .872+52uglg SCuieeiiiiiie 14 + 2 pglg .4.0+£01%
Ga 23.6 + 1.3 uglg 0.12 £ 0.03 pg/g .34+01%
(e IR 56+0.6 g/  SM.iiiiiiiiiiis 6.7 + 0.4 pg/g
[T R 1.5+0.2 yg/g ....3.3+0.6 yg/g
Hf ... ....9.3+0.7 pg/g 486 + 32 ug/g
Hg e 0.032 + 0.003 pg/g ....3.0+£ 0.3 pg/g
NCS DC73373 Stream sediment - Trace elements and oxides 709
Certified values
Ag i 0.027 + 0.005 pg/g Hg e, 0.011 + 0.002 pg/g (0.52) pg/g
AS.oiiiee 2.0+ 0.2 pg/g Ho. 0.33 £ 0.03 pg/g .0.28 £ 0.06 pg/g
B. .5.3+0.7 ug/g .. 0.3+0.1 pg/g ..5.4+0.6 pg/g
Ba .690 + 54 ug/g La. ....24 £ 3 uglg . 1370 £ 120 pg/g
Be .0.96 + 0.04 pg/g Li.. 7.4 +£0.7 pglg .0.30 £ 0.08 pg/g
Bi. 0.057 +0.010 pg/g Lu. 0.16 + 0.03 pg/g .0.13 £0.03 pg/g
Cd.. 0.045 + 0.015 pg/g Mn ....218 £ 31 pg/g .0.75+0.10 pg/g
Ce i 42 + 4 uglg Mo 044 £0.10pg/g Voo, 19 + 3 pg/g
Cl... .32+ 5 pg/g ....9.0+£1.1 pg/g .0.50 + 0.06 pg/g
CO vt 3.5+0.4 pg/g 1472169/ Y i, 8.9+ 1.2 yglg
(7 TR 10.7 £ 1.7 pg/g ...3.7 £ 1.0 yg/g ....0.99 £0.17 pg/g
Cs.. .1.0+£0.1 pyg/g P... 166 £ 11 g/ ZNeoiiiiiiiiieieee 18 + 2 pg/g
CU i 11+ 2 pg/g Pb. .13.5+2.3 ug/g . 187 + 16 pg/g
DY .o 156 £0.19 uglg ~ Prois 4.3 +0.5 ug/g 80.58 £ 0.17 %
Eri 0.98 +0.17 pg/g 70 + 6 uglg ALO3 .o, 9.68£0.16 %
.0.38 £ 0.06 pg/g Sb. 0.19 £ 0.05 pg/g Fe,03(T) .1.46 £ 0.05 %
[T 133 + 19 uglg Sc. ..2.4 £ 0.3 uglg .0.24 £ 0.04 %
...................... 11.1+ 0.9 pg/g Se.................0.040 £ 0.011 pg/g reeerenn. 0.34 £0.03 %
........................ 1.8+0.2 pg/g SM..covciiiieenn. 2.3 £ 0.2 pg/g e 2.35 £0.06 %
. .1.16 £ 0.05 pg/g Sn. 0.97 +0.33 pg/g K20 .. .3.9+02%
Hf s 4.5+0.5 pg/g 87 + 4 uglg L.O.. 1.07+£0.21 %
NCS DC73374 Stream sediment - Trace elements and oxides 709
Certified values
AG i 0.13 £ 0.02 pg/g .143£0.09pg/g Ta 5.0+ 0.4 ug/g
As .18+ 2 pg/g [ 1.6 £ 0.3 pg/g Thb.. .1.23+£0.11 pg/g
B. .27 £ 4 pglg La. ....54 £ 3 uglg Th.. ..12.4 £1.2 pg/g
Ba . 760 + 47 pglg Li.. .24 2 pglg Ti .. 14400 * 500 pg/g
Be .6.0 £ 0.6 pg/g Lu. 0.58 + 0.07 pg/g Tl... ....0.47 £0.19 pg/g
Bi. .3.0+0.3 pg/g Mn ..1230 + 82 pg/g Tm .0.60 + 0.05 pg/g
Cd. .0.20 £ 0.03 ug/g Mo 2.7 +0.3 pg/g uU. ..3.0+ 0.4 uglg
Ce. .109 + 10 pg/g N .. 668 + 25 pg/g V. . 190 + 25 pg/g
CO v 28 £ 2 pglg Nb. ....72 £ 6 pg/g W .5.6 £0.5ug/g
Cr.. .243 + 16 pg/g Nd. .45 + 5 uglg Y. .34 £ 5 pglg
Cs. .4.3+£0.8 pg/g Ni.. ....87 £ 9 pg/g Yb. .3.8+£0.6 pg/g
Cu. .66 + 6 pg/g P.. .1000 + 30 ug/g Zn.. .165 + 15 pg/g
Dy .. .7.0+0.6 pg/g ....66 + 6 pg/g .524 + 16 pg/g
Er s 4.0 £0.5 pg/g 57.25+0.31 %
EU .o 2.5+0.4 pg/g 13.39+0.16 %
F.. .593 + 40 pg/g Sb. 2.7 +0.4 pg/g Fe,03 (T) .95+£0.1%
Ga .25+ 3 uglg .18 £ 2 uglg MgO.... .34+01%
Gd .o 7.6+ 1.1ug/g (0.15) ug/lg ~ Cal .....cccovevvees 35+0.1%
Ge.oiice 1.6+03pg/g  Smucccceeee.85 206 pglg NaO .o 20+0.1%
Hf ... ...13.6 £ 0.6 pg/g . .23+£01%
Hg s 0.037 +0.004 ugl/g 216 + 6 pg/g 5.64 £0.47 %
NCS ZC76001A River sediment - Radioactive isotopes 100 g
Certified values
0C0. e, 0.631 Bg/g 29py+20py 0.0199 Ba/g LI T 0.0599 Ba/g
Cs .. 0.131 Bg/g 2’Ra .0.120 Bq/g 23 .0.0197 Ba/g
BOK e 0.415 Ba/g o 0.197 Ba/g st U T 0.394 Bg/g
IAEA-313 Stream sediment - Radium-226 50¢g
Recommended values
28R e 342 Ba/kg LS OO 77.1 mglkg [V 18.2 mg/kg
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Code Product Unit
IAEA-314 Stream sediment - Radium-226 50¢g
Recommended values
2R e 732 Bg/kg L1 O 17.8 mglkg [U 56.8 mg/kg
IAEA-SL-1 Lake sediment - Trace elements 25¢
Collected at the Sardis Reservoir; Panola Country; Mississippi, USA.
Recommended values
27.6 mg/kg 67.4 mg/kg 5170 mg/kg
... 639 mg/kg .52.6 mg/kg ... 170 mg/kg
..6.82 mg/kg .. 3.42 mg/kg
..0.26 mg/kg 223 mg/kg
117 mg/kg
19.8 mg/kg
Information values for Cd, Cr, Cs, Cu, Dy, Eu, Ga, Hf, Hg, K, Lu, Na, Ni, Pb, Sb, Sc, Se, Sm, Sr, Ta, Tb, U
IAEA-SL-3 Lake sediment - Trace elements 25¢
IAEA-SL-3 lake sediment was collected from the Neusiedlersee, located some 80 km south-east of Vienna.
Recommended values
AS i 3.2 mg/kg 22.5 mg/kg 470 mg/kg
Ce ..45.5 mg/kg 21.5mglkg Theicis 7.02 mg/kg
Hf o 9.1 mg/kg 38.8 mg/kg
K e 8.74 g/kg 5111 R 3.83 mg/kg
Information values for Al, Br, Ca, Cs, Dy, Lu, Mg, Na, Sb, Sc, Ta, Tb, Ti, U, Yb
NIST-4354 Freshwater lake sediment - Radioactivity 25¢
Certified values
MM e, 0.0011 Ba/g ZBTH s 0.0286 Ba/g 2B e 0.00026 Ba/g
0C0 e, 0.320Ba/g  **Th e, 0.0268 Ba/g 29y + %Py 0.00400 Bq/g
3 CS e 0.0592 Ba/g ....0.00075 Ba/g
OSE e, 1.09Bq/g  ZPU ., 0.0174 Ba/g
NWWQB-1 Lake sediment - Trace elements 100 g
Certified values
Al 78134 nglg 47358 nglg
23.00 pg/g . ....1.09 ng/g
20.1 ug/g
............................... 79.6 ug/g
Indicative values for Ag, Ba, Be, Bi, Ca, Cd, Cr, K, Mg, Mo, Na, P, Sb, Sn, Sr, Tl, recoverable and leachable
element concentrations
NWWQB-3 Lake sediment - Trace elements 100 g
A blend of sediments collected from the heavy industrial areas of Hamilton Harbour and Lake Ontario, Canada.
Certified values
240 ng/g
..1.15 ng/g
..90.7 ng/g
1396 ug/g
Indicative values for Ag, Ba, Be, Bi, Cd, Ca, Cr, K, Mg, Mo, Na, P, Pb, Sb, Sn, Sr,Tl, V, recoverable and leachable
element concentrations
NWSUD-1 Lake sediment - Trace metals 100 g
Collected from Lake Ramsay in Sudbury, Ontario, Canada, a well-known mining area. It has high cobalt, copper
and nickel levels but low mercury levels
Al 58049 pg/g 14.3 pg/g* yg/g*
HO/g*  HGe, 0.098 pg/g* va/g*
ug/g* 19718 pg/g* ug/g*
va/g* ....24.4 uglg* va/g*
ug/g* ...19.1 pg/g* ug/g*
ug/g” ug/g”
ug/g* ug/g*
ug/g”
Hg/g”
81.2 ug/g
44.2 uglg
2.03 pg/g*
..561 pg/g
32688 ug/g 771 pglg*
* non-certified values
Information values for recoverable and leachable element concentrations
BCR-535 Freshwater harbour sediment - PAHs 4049
Compound Certified value Uncertainty
mg/kg mg/kg
Pyrene
Benzo(a)anthracene .
Benzo(a)pyrene .....
Benzo(e)pyrene .....
Benzo(b)fluoranthene
Benzo(k)fluoranthene ...
Indeno(1,2,3-cd)pyrene........ccccceeeeereeneene
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Code Product Unit
BCR-536 Freshwater harbour sediment - PCBs 4049
Compound Certified value Uncertainty
(IUPAC Code) ua/kg
NWHR-1 Harbour sediment - Trace metals 100 g
NWHR-1 is a harbour sediment from the mouth of the Humber River near Toronto, Ontario, Canada.
Al 59250 pgl/g 14.9 pg/g* ug/g*
ug/g* ..0.342 pg/g* ug/g*
ug/g* 20828 pg/g* ug/g*
ug/g* 28.4 pg/g* ug/g*
ug/g* ....29.9 pg/g* ug/g*
ug/g* . 14328 pg/g* ug/g*
ug/g* ug/g*
ug/g* ug/g*
ug/g* . 12027 ug/g* . ..84.1 yglg
. 126 ug/g Nb. .11.5 pg/g* W 2.00 pg/g*
Co. ...14.0 pg/g* i . ...22.3 pglg*
Cs. 2.92 ug/g* 1105 pg/g
Cu. .. 79.9 pglg s
Feuiiiiiiiiee 30579 pg/g
* not-certified values
Information values for recoverable and leachable element concentrations
CAN-LKSD-2 - CAN-LKSD-4
The samples were taken from the bottom centre of each lake; materials from a number of similar lakes were then
blended together to produce the four samples. As well as analytical values for elements from total destruction
methods, values are also given for aqua regia and dilute aqua regia extraction methods, and for major and minor
elements as oxides.
Provisional values for total elements
CAN-LKSD 2 CAN-LKSD 3 CAN-LKSD 4
....... 2.7..........<0.5 mg/kg
.0.99 wt. %
..1.7 mg/kg
..7 mg/kg
.5 mg/kg
..5 mg/kg
.110 mg/kg
..0.4 mg/kg
..1.2 mg/kg
. ..5.1 mg/kg
. 3330 2270 mg/kg
....... 46.........31.0 mg/kg
. . 49 mg/kg
<4 mg/kg
...................................... 23 mg/kg Continued on next page
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....... 2.7............2.0 mg/kg
194 mg/kg
105 mg/kg
Loss on Ignition
at 1000°C
Totals
The materials are mixed from various sediments as follows:
CAN-LKSD-2 Lake sediment 100 g
Sourced from lake 31F in Ontario (Canada) and lakes 86K and 86L in N.W. Territories
CAN-LKSD-3 Lake sediment 100 g
A composite of 9 sediments, 31F, M & N 32 C&D, 41P and 42A all in Ontario (Canada) plus 64 L&M in Manitoba
CAN-LKSD-4 Lake sediment 100 g
Sourced from two lakes, 31C in Ontario (Canada) and 74H in Saskatchewan (Canada)
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Code

Product Unit

CAN-STSD-1, CAN-STSD-3, CAN-STSD-4 and CAN-STSD-134

A set of three different samples from CANMET, designed to provide a representative selection of the type of
stream sediments likely to be found within a continental shield region. The samples were taken from the bottom of
the stream bed; material from a number of similar streams was blended together to produce the four samples. As
well as analytical values for elements from total destruction methods, values are also given for aqua regia
extraction methods, and the major and minor elements as oxides.

Provisional values for total elements

CAN-STSD 1 CAN-STSD 3 CAN-STSD 4
A o <05 i <05 <0.5 mg/kg

.2000 mg/kg
... 1.7 mg/kg
.. 13 mg/kg
41wt %

.0.6 mg/kg
.0.8 mg/kg
.4.3 mg/kg
. 4530 mg/kg
.... 3.0 mg/kg
106 mg/kg
..<4 mg/kg
.. 24 mg/kg
.2.6 mg/kg
.. 107 mg/kg
190 mg/kg

Provisional values for total analytes

Water.......ccccocue.... 446 347 ... 1.73 wt. %
Loss on ignition at

500°C....ocveirnnnnne 29.7 i 21.6........... 10.2 wt. %
Provisional values for major and minor elements as oxides
ALO, i 9.0 i 0.9 ... 12.1 wt. %

Loss on Ignition

at 1000°C
Totals.......ccevueene

....930 pg/kg
1200 mg/kg Continued on next page
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Code Product Unit
82 mg/kg
The materials are mixed from various stream sediments as follows
CAN-STSD-1 Stream sediments 100 g
Sourced from the bed of Lavant Creek (31F) in Ontario, Canada
CAN-STSD-3 Stream sediments 100 g
A mixture of STSD 1 and 2
CAN-STSD-4 Stream sediments 100 g
As STSD 3, but with a greater amount of STSD 1
CAN-STSD-134 Stream sediments 3x100g
Set of CAN-STSD-1, CAN-STSD-3 and CAN-STSD-4
RTC-CRM104-050 Sediment - PAH 50 g
The certified values were determined by USEPA SW846 (3rd edition) Methods 3540A (Soxhlet extraction) and
8270C (Semivolatile organics by GC/MS).
Certified values
Lot 016136
Naphthalene ....2790 pg/kg 2,4-Dimethylphenol 3020 pg/kg
Nitrobenzene....... 2470 pg/kg Dimethyl phthalate . .. 2740 pg/kg
1,2,4-Trichlorobenzene. ...9430 pg/kg 2,4-Dinitrophenol. .. 3050 pg/kg
Acenaphthene .... ...8580 pg/kg 2,4-Dinitrotoluene (2,4- ) .. 5060 pg/kg
Anthracene ......... ...5950 pg/kg 2,6-Dinitrotoluene (2,6-DNT) .. 5730 pg/kg
Benzo(a)anthracene ...1690 pg/kg Di-n-octyl phthalate ..................... 12600 ug/kg
Benzo(a)pyrene .... ...3020 pg/kg bis(2-Ethylhexyl) phthalate (DEHP) 10700 pg/kg
Benzo(b)fluoranthene ...4740 pg/kg Fluoranthene ....453 pg/kg
Benzo(k)fluoranthene ..... 1050 pg/kg Fluorene.............. .. 8660 pg/kg
4-Bromophenyl phenyl ether .. 1860 pg/kg Hexachlorobenzene....... .. 5480 pg/kg
Butyl benzyl phthalate .. ...1550 pg/kg Hexachlorocyclopentadiene . .. 6550 pg/kg
4-Chloro-3-methylphenol . ...2060 pg/kg Isophorone ..........ccccceeuenee. .. 9060 pg/kg
bis(2-Chloroethoxy) methane.. ...7090 pg/kg 2-Methyl-4,6-dinitrophenol. .. 7920 pg/kg
bis(2-Chloroisopropyl) ether ....6960 pg/kg 2-Methylnaphthalene 3400 pg/kg
2-Chloronapthalene ...4450 pg/kg 2-Methylphenol (0-Cresol) .........cccceeuee. 8190 pg/kg
2-Chlorophenol ............. ....8500 pg/kg 2-Methylphenol (p-Cresol)....... .. 7810 pg/kg
4-Chlorophenyl phenylether .10700 pg/kg 3+4-Methylphenol (m+p-Cresol) . .. 9270 pg/kg
Dibenzofuran 7240 pg/kg 2-Nitrophenol 6590 pg/kg
Di-n-butyl phthalate 11700 pg/kg 4-Nitrophenol 6810 pg/kg
1,2-Dichlorobenzene. ... 71210 pg/kg n-Nitrosodimethylamine .. 1720 pg/kg
1,3-Dichlorobenzene. ...3900 ug/kg n-Nitroso-di-n-propylamine ..6510 pg/kg
1,4-Dichlorobenzene Phenanthrene 5570 pg/kg
Hexachlorobutadiene.... Phenol.... 7930 pg/kg
Hexachloroethane.. Pyrene.... .. 3040 pg/kg
2,6-Dinitrophenol ... 2,4,5-Trichlorophenol 10100 pg/kg
Diethyl phthalate ....2240 pg/kg
RTC-CNS392-050 Freshwater Sediment - Trace elements 509

The Reference values were determined by Dutch standard methods (NEN 56..; 57..; 64..; and 66..; series) after
total digestion using predominantly Nitric/Hydrochloric acid mixture (Aqua Regia) in pressurized microwave
digester units. The sample is suitable for use by these, or other similar digestion and analytical procedures.

Reference values
Lot 011295

(14100) mg/Kg
12.0 mg/Kg
...... 6.49 mg/Kg
...54.8 mg/Kg
...14.3 mg/Kg
...21.5 mg/Kg
...9.16 mg/Kg
...36.6 mg/Kg
...146 mg/Kg
.. 7880 mg/Kg
....121 mg/Kg
...12.7 mg/Kg

...6604 mg/Kg
14.5 mg/Kg
32.9 mg/Kg
..8.59 mg/Kg
..15.8 mg/Kg
(25.9) mg/Kg
..41.9 mg/Kg
..81.7 mg/Kg
0.610 g/Kg
0.255 g/Kg
0.185 g/Kg
....... 0.137 g/Kg
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Code Product Unit
RTC-CRMO016-050 Freshwater sediment - Trace metals 50¢g

Sediment from a stream located in the Western United States. The following certified values were determined by
USEPA SW846 (3rd edition) Methods 3050 and 6010, except for arsenic (7060A), mercury (7471A), selenium
(7740), and thallium (7841). The sample is suitable for other 3000-series metals digestion procedures and
7000-series spectroscopic methods.

Certified values

...... 0.158 mg/kg
1960 mg/kg
13200 mg/kg
... 180 mg/kg

292 mg/kg

...22600 mg/kg

.....0.47 mglkg 16.7 mglkg
5.96 mg/kg .. 14.1 mg/kg
14.5 mg/kg .. 22.5 mg/kg

155mgkg  Zn.
.16800 mg/kg

Indicative values for Al, Ba, Cd, Cr, K, B, Mo, Se, Si,Ag, Sr, Tl
RTC-CRMO015-050 Sediment - Trace metals and cyanide 50¢g

Sediment from a stream located in the Western United States. The Certified values were determined by USEPA
SW846 (3rd edition) Methods 3050/3051 and 6010, except for arsenic (7060A), mercury (7471A), selenium
(7740), thallium (7841), and cyanide (9010A). The sample is suitable for other 3000-series metals digestion
procedures and 7000-series spectroscopic methods.

.. 69.7 mg/kg

Certified values
Al 9200 mg/kg

16.1 mg/kg

400 mg/kg

As .... 6.6 mg/kg Fe. .17070 mg/kg .. 17.5 mg/kg
Ba. .. 83.0 mg/kg Hg. ....0.10 mg/kg 15.04 mg/kg
Be. .. 0.47 mg/kg K... ...2074 mg/kg ..22.1 mg/kg
23463 mg/kg Mg .13611 mg/kg .. 69.9 mg/kg
.. 14.3 mg/kg Mn......ccec........ 1834 mg/kg ~ Cyanide.................... 6.04 mg/kg
6.04 mg/kg Mo .. .
Indicative values for Ag, B, Cd, Mo, Sb, Se, Si, Tl
Marine sediments
LGC6137 Estuarine sediment - Extractable metals 50 g
Collected from the Severn Estuary, offshore around Avonmouth, UK
The extractable metal content refers to metal soluble in hot Aqua Regia using methods based on ISO 11466
(1995).
Certified values
AS.iiii 12.4 mg/kg 30700 mg/kg 7420 mg/kg
Ba. .. 82 mg/kg ...5010 mg/kg .. 73.0 mg/kg
Be. ... 1.0 mg/kg ....42.5 mg/kg .. 47.0 mg/kg
Ca. 51100 mg/kg .11100 mg/kg 231 mg/kg
47 mg/kg 665 mg/kg
Indicative values for Cd, Mo, Se, Sn, Ti
BCR-667 Estuarine sediment - Trace elements 4049
Certified values
.. 56.7 mg/kg La. .27.8 mg/kg Th.. 0.682 mg/kg
..4.01 mg/kg Lu. ..0.325 mg/kg Th.. ..10.0 mg/kg
.. 2.35 mg/kg Nd. ...25.0 mg/ kg 0.326 mg/ Kg
1.00mg/lkg  Proiiies 6.14 mg/kg 2.26 mg/kg
4.41 mg/kg 13.7 mg/kg 2.20 mg/kg
0.796 mg/kg Sm ....4.66 mg/kg
Indicative values for: As, Au, Br, Cd, Co, Cr, Cs, Cu, Fe, Mn, Ni, Pb, Sb, Se, Sr, Ta, Y and Zn
BCR-277R Estuarine sediment - Trace elements 40 g
Certified values
18.3 mg/kg Cr e 188 mg/kg Ni 130 mg/kg
0.61 mg/kg 63 mg/kg ZN it 178 mg/kg
22.5mglkg HGeo 0.128 mg/kg
BCR-462 Coastal sediment - Organotin compounds 25¢
Compound Certified value Uncertainty
ug/kg ug/kg
Tributyltin (TBT)
Dibutyltin (DBT) .
Additional cost for dry ice shipment
BCR-320R Channel sediment - Trace elements 4049
Certified values
AS. o 21.7mglkg  Hgeoe 0.85 mg/kg 0.65 mg/kg
Cd. .. 2.64 mg/kg ..910 mg/kg ... 1.56mg/kg
.9.7 mg/kg .27.1 mg/kg ... 46.5mg/kg
59 mg/kg 85 mg/kg 319 mg/kg
............................ 46.3 mg/kg reeeen. 5.2 mglkg
25700 mg/kg  Thoiieeee 5.3 mg/kg
Indicative values for Se, Sn
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ERM-CC580 Estuarine sediment - Mercury and methylmercury 40 g
Certified values’ uncertainty?
Total Hg 132 mg/Kg.oovene 3 mg/kg
CHaHG o 0.0755 Mg/Kg......cvnennne. 4 uglkg
1) Unweighted mean value of the means of 11 to 13 accepted sets of data, each set being obtained in a different
laboratory and / or with a different method of determination. Certified value is based on dry mass. The certified
values are traceable to SI.
2) The certified uncertainty is the half-width of the 95 % confidence interval of the mean defined in 1). k-factors
were chosen according to the t-distribution depending of the number of accepted sets of results and were 2.179
for total Hg and 2.228 for MeHg.
NIST-1941b Organics in marine sediment 50¢g
Collected at the mouth of the Baltimore Harbour.
All of the constituents for which certified, reference, and information values are provided in NIST-1941b were
naturally present in the sediment material before processing. A unit of NIST-1941b consists of a bottle containing
50 g of radiation-sterilized, freeze-dried sediment material.
Certified Concentrations for Selected PAHs
PAHs Mass Fractions in pg/kg PAHs Mass Fractions in pg/kg
(dry-mass basis) (dry-mass basis)
Naphthalene Benzolb]fluoranthene
Fluorene....... Benzo[k]fluoranthene .
Phenanthrene . Benzole]pyrene. ...
Anthracene ............ 184 £+ 18 Benzo[a]pyrene
3-Methylphenanthrene .. 105+ 13 Perylene..............
2-Methylphenathrene .... Benzo[ghi]perylene ...
1-Methylphenanthrene Indeno[1,2,3-cd]pyrene
Fluoranthene Dibenz[a,jlanthracene
Pyrene............. Dibenz[a,c]anthracene ..
Benz[a]anthracene. Dibenz[a,h]anthracene ..
Chrysene Benzol[b]chrysene
Triphenylene ..o, 108+ 5 PiCeNE ...
Certified Concentrations for Selected PCB Congeners
PCB Congeners Mass Fractions in pg/kg
(dry-mass basis)
2,4"-Dichlorobiphenyl............c.ccocoiviiiiiiiiinis 1.65+0.19
.2,2',5-Trichlorobiphenyl . 2.39+0.29
.2,4,4'-Trichlorobiphenyl . 452 +0.57
.2,4' 5-Trichlorobiphenyl .... 3.18 £ 0.41
.2,2'3,5"-Tetrachlorobiphenyl . ..3.85+0.20
2,2'4,5'-Tetrachlorobiphenyl 4.34 +£0.28
2,2',5,5"-Tetrachlorobiphenyl 5.24 +0.28
.2,3',4,4'-Tetrachlorobiphenyl ...
.2,2',3,4,5'-Pentachlorobiphenyl .
2,2',3,5',6-Pentachlorobiphenyl 3.93+0.62
2,2',4,4' 5-Pentachlorobiphenyl 2.90 +0.36
.2,2',4,5,5'-Pentachlorobiphenyl ... .5.11+£0.34
.2,3,3',4,4'-Pentachlorobiphenyl ... .1.43+£0.10
2,3,3',4',6-Pentachlorobiphenyl .............cccccoveiins 4.62 +0.36
2,3',4,4' 5-Pentachlorobiphenyl ............ccccccoveiine 4.23+0.19
.2,2'3,3',4,4'-Hexachlorobiphenyl. .0.696 + 0.044
.2,2'3,4,4' 5'-Hexachlorobiphenyl. ..3.60+£0.28
2,2',3,4'5' 6-Hexachlorobiphenyl.............ccccccee. 4.35+0.26
2,2',4,4'5,5'-Hexachlorobiphenyl.............cccccccee. 547 £0.32
.2,3,3',4,4' 5-Hexachlorobiphenyl .... .0.507 + 0.090
.2,2'3,3',4,4' 5-Heptachlorobiphenyl ..1.35+0.09
.2,2'3,4,4'5,5'-Heptachlorobiphenyl .. ..3.24 £ 0.51
.2,2'3,4,4' 5" 6-Heptachlorobiphenyl .. .0.979 £ 0.087
.2,2',3,4',5,5',6-Heptachlorobiphenyl .. 217 +0.22
.2,2'3,3',4,4',5,5'-Octachlorobiphenyl. ..1.04 £ 0.06
.2,2'3,3',4,4'5,6-Octachlorbiphenyl ... .0.645 + 0.060
.2,2'3,3',4,5',6,6'-Octachlorobiphenyl. .0.777 £ 0.034
.2,2'3,3',4,4'5,5' 6-Nonachlorobiphenyl. .242+0.19
Decachlorobiphenyl.............cccoooiiiiiiiiiie, 4.86 +0.45
Certified Concentrations for Selected Pesticides
Chlorinated Pesticides Mass Fractions in ug/kg Chlorinated Pesticides Mass Fractions in pg/kg
(dry-mass basis) (dry-mass basis)
Hexachlorobenzene 5.83 +0.38 trans-Nonachlor.............cc.cccoeiiine 0.438 £ 0.073
cis-Chlordane...... ..0.85+0.11 4,4'-DDE....... ..3.22+0.28
trans-Chlordane .. ..0.566£0.093  4,4-DDD ..o, 4.66 + 0.46
cis-Nonachlor.............ccccoviiiiiiinie 0.378 £ 0.053
Reference values for selected PCBs, PCBs, Pesticides and TOC
Indicative values for carbon, hydrogen and nitrogen
NIST-4357 Ocean sediment - Radioactivity 85¢
Certified values
......................... 1.1 x 10-* Ba/g cerrenni2.86 X 10-? Balg
co.. 3.20 x 10-' Ba/g .
¥Cs. 5.92 x 10-> Bq/g
28Dy .2.6 x 10-* Ba/g
....................... 4.00 x 10-* Ba/g
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Sediments

Code Product Unit

NIST-1646a Estuarine sediment - Metals 709
Collected from Chesapeake Bay, USA

Certified values

2,297 % K...
.. 6.23 mg/kg Mg

0.864 % Se .. 0.193 mg/kg
..0.388 % St 40 %

Ca. ...0.519 % Mn ..234.5 mg/kg Ti. ....0.456 %

Cd. 0.148 mg/kg Na .o 0.741 % V. 44.84 mg/kg

Cr ..40.9 mg/kg P.. ..234.5 mg/kg ZN it 48.9 mg/kg

Cu 10.01 mg/kg Pb. .11.7 mg/kg

Fe i 2.008 % S 0.352 %

NIST-2702 Marine sediment - Trace elements 509

Marine sediment collected at the mouth of the Baltimore Harbor, USA

Certified values

Al 841 % ..2.054 % Sc... .. 25.9 mg/kg
Sr.. 119.7 mg/kg

20.51 mg/kg

75.4 mglkg 0.8267mglkg

P.. ....0.1552 % 357.6 mg/kg
..132.8 mg/kg 485.3 mg/kg
127.7 mg/kg
S 5.60 mg/kg
Indicative values for Ag, Ca, Ga, Mg, Mo, Se, Sn
NIST-2703 Marine sediment - Trace elements 59

Sediment for solid sampling (small sample) analytical techniques

NIST-2703 is a marine sediment collected at the mouth of the Baltimore Harbor. It is primarily intended for use in
evaluating analytical methods for the direct determination of selected elements in solid samples of marine or
freshwater sediment and similar matrices. Direct and slurry sampling, as well as dissolution techniques using
typically milligram size samples (<10 mg), can employ this Standard Reference Material® in the user’s procedures;
all certified and reference values are based on measurements using a samples size of at least 0.7 mg.
Techniques using large samples (100 mg) should use NIST-2702 Marine sediment - Trace elements.

Certified values

Mass Fractions Mass Fractions Mass Fractions
(mg/kg, unless noted as %) (mg/kg, unless noted as %) (mg/kg, unless noted as %)

Al 8.33% +£0.22 % . 24% Sl 118 + 18
20.22 +0.74
0.880 % + 0.046 %

..... 8.99+£0.72

.0.811+0. 076
............................ 125.5+5.0

.......................... 27.70 £ 0.50
.7.38% +0.32 % .5.62+0.26
........................ 0.474 + 0.066 25.95 + 0.68

Reference and information values for for selected elements

NCS DC74301 Marine sediment - Trace elements and oxides 50¢g
Certified values
[<1{o 53.86 £ 0.06 % 76.7 £ 1.2 uglg 20.1+ 1.9 uglg

...13.75£0.09 % .
.6.58 £0.07 % Cs.
.0.67+£0.01 % Cu.
.0.45+0.01 % Dy.
.0.43+0.01 % Er..
.3.38+£0.05 % Eu.
.1.71+£0.03 % Ga
.4.81+0.05% Gd
.2.95+0.05 % Ho.

..58.4 1.3 uglg

. ...97.3% 2.6 uglg
9.4 +0.7 pglg Sb..

.1.85 +0.35 ugl/g
...25.6 £2.9 ugl/g
...21.5+ 1.3 uglg
.267 + 15 pg/g
.3.4+0.3 uglg
.. 13.9+ 1.1 uglg
.1.54 £0.14 uglg
.1.98 £ 0.47 uglg

..19.9 £ 1.8 pg/g Sm.
.11.0£ 0.7 pg/g Sr...
5.3+0.3 ug/g Tb...
.23.7 £ 1.7 uglg Th...
.22.0£1.2 pg/g Tm.
4.3+0.2 pg/g U..

.0.44 £ 0.02 % La. ..67.8 £ 2.9 nglg V. .. 112 £ 5 pglg
.5.39 +0.15 % Li.. ..60.0 £ 1.5 uglg w... .5.5+ 0.6 pglg
.0.31+0.02% Lu. 1.46 £ 0.19 pg/g Y. ...104 £ 5 pg/g
.4.07 £0.04 % .72+ 0.5 uglg 9.8+ 1.1 uglg

160 £ 3 pg/g
ZE e 177 £ 10 ug/g
92 + 8 pg/g
Indicative values for FeO, Org. C, CO,, F, L .O.l., Salt, Nb
NCS DC75301 Offshore marine sediment - Trace elements and oxides 759

Certified values

Fe,03(T).

..... 0.16 pg/g

Indicative values for Ga, Mo, B, Zr, La, Ce, Nd, Sm, Eu, Tb, Ho, Yb, Lu, Y, Pr, Gd, Dy, Er, Tm, Rb, Sc, Th, V,
Nb, Ta, Hf, Cs, W, Sb, U
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Sediments

Code Product Unit
New NIM-GBWO07315 Offshore marine sediment - Trace elements and oxides 50¢g
Certified values
167 pg/g
.37 pglg
.17 uglg
.73 ug/g
...2 ug/g
NCS DC75305 Offshore marine sediment - Trace elements and oxides 50¢g
Certified values
125 pg/g
...55 ug/g
..... 0.57 pglg
NRCMESS-3 Estuarine sediment - Trace elements 50¢g
Collected from the Beaufort Sea, Canada
Certified values
AG o 0.18mglkg  CuU.cccvcicieceenn33.9mg/lkg . Sb i, 1.02 mg/kg
Al 8.59 .
As ..21.2 mg/kg
Be . 2.30 mg/kg
Ca it 1.47 %
Cd.. ..0.24 mg/kg .2.78 mg/kg TI. ..0.90 mg/kg
Co. ..14.4 mg/kg .46.9 mg/kg ... 243 mg/kg
Cr.. 105 mg/kg 21.1 mg/kg 159 mg/kg
Indicative values for C, K, Mg, Na, P, S, Si, U
NRCPACS-2 Harbour sediment - Trace elements and organotin compounds 659
Collected from Esquimalt Harbour in British Columbia, Canada
Certified values
AG oo 1.22mglkg  Hgeoo, 3.04 mg/kg 183 mg/kg
Al 6.62 % K et 1.24 % Sb. ..11.3 mg/kg
As ..26.2 mg/kg .32.2 mg/kg Se. ..0.92 mg/kg
Be .o 1.0 mg/kg 1.47 % 19.8 mg/kg
Ca i 1.96 % 440 mg/kg 276 mg/kg
..2.11 mg/kg Mo .5.43 mg/kg ....0.443 %
. Na. 3.45 % 133 mg/kg
Ni.. .39.5 mg/kg ... 364 mg/kg
.0.096 % . ..0.89 mg/kg
1.29 % DBT(as Sn)....c.cccue.. 1.05 mg/kg
Indicative values for C, CI, Si, TI, U, MBT (as Sn)
NRCHISS-1 Sandy sediment - Trace elements 100 g
Certified values
Ag 0.016 mg/kg Cu. .2.29 mg/kg Ni .. 2.16 mg/kg
Al 0.73 % Fe. .0.246 % Pb. 3.13 mg/kg
As 0.801 mg/kg K .. .0.332 % Se. 0.050 mg/kg
Be. 0.129 mg/kg Li... .2.83 mg/kg Sr.. .. 96.9 mg/kg
Cal i 1.14 % .0.075 % Ti. ....0.076 %
Cd. .024 mg/kg V. ..6.80 mg/kg
Cr... 30.0mgkg  Nacciicenn 0373 %  ZNiii, 4.94 mg/kg
Indicative values for Co, Hg, Mo Tl, Sb, Sn, U, V
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Sediments

Code Product Unit
NRCHIPA-1 Marine sediment - Tributyltin 25¢
Certified value
Tributyltin ... 78 + 9 ng/g (as Sn)
NRCSOPH-1 Marine sediment - Dibutyltin and Tributyltin 129
Certified value
Dibutyltin 174 £ 9 ng/g (as Sn) Tributyltin 125 + 7 ng/g (as Sn)
New RTC-CRM361-100 Sea sediment - Total petroleum hydrocarbons (TPH) 100 g
Certified value
Lot 011244
TPH (Diesel range organiCs) .........ccccouerveruerieieeneenieeereeeennd 694.99 mg/kg
NWTH-1 Harbour sediment - Trace elements 100 g
Collected from Toronto Harbour, Canada, in 1981, contains high levels of lead
103 pglg 257 uglg
.35032 pgl/g ..0.911 pg/g*
0.440 pg/g*
583 pg/g 89.2 ug/g
45.5 pglg 1527 pglg
* non-certified values
NWTH-2 Harbour sediment - Trace metals 100 g
Collected from Toronto Harbour, Canada, in 1981, contains high levels of lead
A e 5.47 ug/g* Fe i, 35361 pg/g
Al 64799 ug/g 17.3 pg/g*
As ..8.70 pg/g HG o 0.620 pg/g
B. 84.0 pg/g* K... . 22313 pg/g*
....573 pg/g* 33.0 pg/g*
Be .o 211 pglg* 35.1 pg/g*
i ...6.27 pg/g* . 15846 pg/g* Ti. ..3015 pg/g*
..... . .0.663 pg/g*
10956 ug/g*
.8.82 ug/g*
....43.0 pg/g
*non-certified values
Information values for recoverable and leachable element concentrations
IAEA-384 Fangataufa sediment - Radioactive isotopes 250 g
The sediment was collected in Fangataufa Lagoon (French Polynesia), where nuclear weapon testing had been
carried out
Certified values
..... 6.8 Ba/kg verenn2.50 Ba/kg 2920py ... 107 Ba/kg
2.50 Ba/kg ..35.5 Ba/kg 29AM s 7.1 Ba/kg
..... 7.0 Bg/kg 39.0 Bg/kg
*The values should be corrected for in-growth from 2*'Pu
IAEA-159 Sediment - Organic contaminants 459

Samples were collected in Kilbrannan Sound, in the river Clyde’s estuary, Scotland.
Recommended values

....................... 0.89 + 0.50 ng/g Naphthalene
0.82 + 0.58 ng/g 1-Methylnaphthalene..
0.39 + 0.22 ng/g 2 Methylnaphthalene..

23 +13 ng/g
20 + 10 ng/g
30 £ 19 ng/g

Heptachlor 0.31 +0.21 ng/g Phenanthrene 59 + 29 ng/g
Dieldrin . 0.48 + 0.37 ng/g 1 methyl phenanthrene 20 + 9.6 ng/g
Aroclor 1260 5.54 + 3.31 ng/g Anthracene.............. . 11+£5.1ng/g
PCB 18 .. 0.74 + 0.53 ng/g Chrysene... ...58 £ 26 ng/g
PCB 28. 0.57 + 0.28 ng/g Fluorene. .13+£7.7 nglg
PCB 44 . 0.35+ 0.14 ng/g Fluoranthene .110 £ 32 ng/g
PCB 52. 0.67 + 0.25 ng/g Pyrene.............. .100 £ 38 ng/g
PCB 66 . 0.41 +0.07 ng/g Benzo[b]fluoranthene. 100 £ 42 ng/g
PCB 101 .. 0.52 + 0.16 ng/g Benzo[k]fluoranthene. 49 £ 14 ng/g
PCB 118 .. 0.52 + 0.21 ng/g Benz[a]anthracene. 54 + 20 ng/g
PCB 138 .. 0.60 + 0.31 ng/g Perylene.............. 27 + 11 ng/g
PCB 149 .. 0.52 + 0.14 ng/g Benzo[e]pyrene 82 +8.2ng/g
PCB 153 .. 0.56 + 0.09 ng/g Benzo[a]pyrene.... 58 + 26 ng/g
PCB 170 .. 0.15+ 0.04 ng/g Benzo[g,h,i]perylene .. ...95+45ng/g
PCB 180 .. 0.26 + 0.10 ng/g Indeno[1,2,3-cd]pyrene . .120 + 34 ng/g

............ 0.09 + 0.04 ng/g Dibenz[a,h]anthracene 25+ 14 ng/g
105 + 56 ng/g Acenaphthylene 6.4 £ 5.4 ng/g
120 + 53 ng/g Acenaphthene..... .6.0+4.0ng/g

81+ 53 ng/g Dibenzothiophene.............ccccccoinine 6.5+ 2.8 ng/g

Indicative values for chlorinated pesticides, PCBs and petroleum hydrocarbons.
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Sediments

Code

Product

Unit

IAEA-417

Sediment - Organic contaminants
Collected from the Venice Lagoon, Italy
Recommended values

gamma-HCH (Lindane)................... 0.54 + 0.35 ng/g PCB 194 ..o 2.7+1.3ng/g

p,p’ DDE .....cccovinnn. ..14+£6.9ng/g PCB 195.... .1.2+0.53 ng/lg
p,p’ DDD ........ .21+ 11 nglg PCB 206.... .1.8+0.96 ng/g
trans-Nonachlor . ..0.32£0.19 ng/g PCB 209......coiiiieeeeee e 1.2 0.7 nglg
PCB28.......... ... 5.7 £2.8 ng/g N=C7 200 + 140 ng/g
PCB 31 ...... .4.1+1.5ng/g Phenanthrene........... .3900 + 1500 ng/g
PCB 44 ...... ..9.7+4.6ng/g 1-Methylphenanthrene ............c.c....... 320 + 150 ng/g
PCB 49 ...... . 7.8+29ng/g Anthracene.........ccccoovviincininiiinenns 630 + 240 ng/g
PCB52...... .17 +£7.9nglg Chrysene... .3600 * 1700 ng/g
PCB 74 ...... .5.1+2.1ng/g Fluorene..........ccooovveviciniiiiiniicics 230 + 110 ng/g
PCB 87 ...... ..19+6.0ng/g Fluoranthene.........ccccocveviinincnne. 7700 * 3000 ng/g
PCB 99 ...... ..19+7.8nglg Pyrene ..o 6000 * 2200 ng/g
PCB 101 ...42 £ 15 nglg Benzo[b]fluoranthene..................... 4100 + 2000 ng/g
PCB 105 ..22+4.5ng/g Benzo[k]fluoranthene... ...2000 % 300 ng/g
PCB 110 ...42 £ 15 nglg Benz[a]anthracene.... . 3200 + 1200 ng/g
PCB 128 ..12+4.2nglg Perylene................ ... 1200 + 460 ng/g
PCB 138 ....45+ 22 nglg Benzo[e]pyrene . ... 3000 + 830 ng/g
PCB 149 ...25+ 11 nglg Benzo[a]pyrene .........ccccuevvvienenne 2800 * 1200 ng/g
PCB 156 .59+ 1.2ng/g Benzo[ghilperylene ...........cc.coc.... 2300 + 1300 ng/g
PCB 170 ..8.1+4.3ng/g Indeno[123cd]pyrene ...2700 + 370 ng/g
PCB 174 3.1+ 0.97 ng/g Acenaphthylene ..o, 42 + 35 ng/g
PCB 177 1.8+ 0.61 ng/g Acenaphthene...... ... 180 £ 62 ng/g
PCB 183 .... .3.4+1.4ng/g Dibenzothiophene ..........ccccoovvvninene. 280 £ 16ng/g
PCB 187 ..t 8.1+ 3.3 nglg

Indicative values for chlorinated pesticides, PCBs and petroleum hydrocarbons.

4049

WEPAL sediment reference matrials

The Wageningen Evaluating Programmes for Analytical Laboratories (WEPAL) runs international sample
exchange programmes for continuous quality control of analytical data as produced by chemical laboratories.
There are almost 700 laboratories who take part in one or more of WEPAL'’s regular ring-tests programmes.

The WEPAL sediment reference samples are supplied with certificates including consensus values,
indicative values and values for information, based on the results of the proficiency programme.

The certificates are available on request.

WEPAL-SETOC-701 Riverclay - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-704 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-705 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-707 Marine sediment - Organic compounds, inorganic composition 150 g
(please ask for detailed information)
WEPAL-SETOC-708 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-713 Marine sediment - Organic compounds, inorganic composition 150 g
(please ask for detailed information)
WEPAL-SETOC-716 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-717 Marine sediment - Organic compounds, inorganic composition 150 g
(please ask for detailed information)
WEPAL-SETOC-724 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-725 Soil cont, industrial area - Organic compounds, inorganic composition 150 g
(please ask for detailed information)
WEPAL-SETOC-728 Sandy soil - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-731 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-733 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-734 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-735 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-738 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-741 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-742 Clay soil - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-743 Soil from industrial area - Organic compounds, inorganic composition 150 g
(please ask for detailed information)
WEPAL-SETOC-745 Channel sludge - Organic compounds, inorganic composition 150 g
(please ask for detailed information)
WEPAL-SETOC-747 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-748 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-749 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
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Code Product Unit
WEPAL-SETOC-755 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 759
WEPAL-SETOC-756 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-757 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-760 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-766 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-769 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
WEPAL-SETOC-770 Sediment - Organic compounds, inorganic composition (please ask for detailed information) 150 g
Soils
Code Product Unit
BCR-142R Light sandy soil - Trace elements 4049
Certified values
Cd i, 0.34 mg/kg HG s 0.067 mg/kg Pb o 40.2 mg/kg
L1241 mglkg . MN 970 mg/kg
69.7 mg/kg 64.5 mg/kg
Indicative values for Cr, Zn
Aqua regia soluble content
Certified values
Cd i, 0.25 mg/kg Pboii, 25.7 mg/kg
Ni e 61.1 mg/kg ZN it 93.3 mg/kg
Indicative values for Co, Cr, Cu, Mn
ERM-CC690 Calcareous soil - Trace elements 70g
Certified values
49.1 mg/kg Nd..s 19.1 mg/kg Thue 7.64 mg/kg
.. 2.90 mg/kg SCoiiiiciiiiie 7.81 mg/kg Tm. .0.232 mg/kg
.. 3.25 mg/kg 15112 DR 3.50 mg/kg U... ... 1.90 mg/kg
24.4 mglkg T 0.503 mg/kg YD oo 1.57 mg/kg
Indicative values for: As, Au, Co, Cr, Cs, Cu, Er, Eu, Fe, Hf, Ho, Lu, Ni, Pb, Pr, Sb, Ta, W, Y and Zn
ERM-CC141 Loam soil - Trace elements 24 g
Certified values
Total content
As..... ... 9.9 £ 1.5 mg/kg Cr e 86 + 8 mg/kg Ni ... ..26.4 £ 2.4 mg/kg
Cd.... ..0.35 £ 0.05 mg/kg Cu.. 14.4 £ 1.4 mg/kg Pb .. ... 41 £ 4 mg/kg
CO v 8.5+ 0.5 mg/kg M 464 + 18 mg/kg ZNiiiiiiiiiie, 57 + 4 mg/kg
Aqua regia extractable content according to ISO 11466
AS..iiiiii, 75214mglkg  Croecciiciee, 31+ 4 mg/kg Ni, 21.9+ 1.6 mg/kg
Cd.... ..0.25 £ 0.04 mg/kg . 12.4 £ 0.9 mg/kg ..32.2 £ 1.4 mg/kg
CO v 79+09mgkg  Mn...n 387 + 17 mg/kg 50 + 4 mg/kg
BCR-700 Organic rich soil - Extractable trace elements 409
Certified values
EDTA
Cd i, 65.2 mg/kg CUeiiiiieieees 89.4 mg/kg Pb oo 103 mg/kg
Cr e 10.1 mg/kg Nici, 53.2 mg/kg ZN it 510 mg/kg
Acetic acid
Cd i, 67.5 mg/kg CUeiiiiiiieieies 36.3 mg/kg Pb o 4.85 mg/kg
Cr e 19 mg/kg NiL e, 99 mg/kg ZN it 719 mg/kg
EUROSOILS

The environmental fate of a chemical substance that is deliberately or accidentally distributed in the

environment can only be understood if one studies its possible interaction with the various environmental

compartments. In this context the processes related to soil are of particular importance and as a

consequence producers of chemicals are nowadays obliged to access the interaction of a given chemical
product with soils (EU Directive 67/548/EEC and amendments). To achieve a better comparability of data the
European Commission’s IRMM has released the world’s first Certified Reference Materials (IRMM-443) for

soil adsorption testing of chemical substances according to the OECD Testguideline 106. Six EU-

representative soils have been selected and their adsorption coefficients for three reference substances
(Atrazine, 2,4-D and Lindane) have been certified. Furthermore, the soil-pH according to the respective

ISO-standards in aqueous solution and in 0.01 M calcium chloride have been certified, too. Additional
information on other pedological parameters (CEC, organic carbon content, Total N and C), matrix

constituents and background pollution makes IRMM-443 one the best characterised reference soil sets

on a global level.
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Soils

Code Product Unit
IRMM-443-1 EUROSOIL 1 200 g
Parameter Value Parameter
K; of Atrazine '’ 7.0 1/nof 2,4-D ¢
1/n of Atrazine pH in Water @
K of 2,4-D " pH in 0.01M CaCl,®....
Non-certified indicative values
Parameter Parameter Value
Kiof Lindane ™ .......ooooovoioeeeeeeeeeeceeeeeeee Organic carbon content............cc.ccoevneniene. 32.7 g/kg
1/n of Lindane' Total nitrogen content ............ccocviviininnen 3.4 g/kg
Total carbon content....
" Determination according OECD Test guideline 106
@ Measurement based on ISO Standard 10390
IRMM-443-2 EUROSOIL 2 200g
Certified values
Parameter Parameter
K of Atrazine O e, K of Lindane e
1/n of Atrazine ... 1/n of Lindane "
K; of 2,4-D ... pH in Water® ...
1/n of 2,4-D pH in 0.01M CaCl, @ ...
Non-certified indicative values
Parameter Parameter
Total carbon content.... Total nitrogen content
Organic carbon content ..
" Determination according OECD Test guideline 106
@ Measurement based on ISO 10390
IRMM-443-3 EUROSOIL 3 200 g
Certified values
Parameter Parameter
K;of Atrazine " 1/n of 2,4-D"
1/n of Atrazine ") pH in Water® ...
K;of 2,4-D" pH in 0.01M CaCl,
Non-certified indicative values
Parameter Parameter Value
K; of Lindane Organic carbon content.... 30.1 g/kg
1/n of Lindane " ... Total nitrogen content ... 3.1 g/kg
Total carbon content....
" Determination according OECD Test guideline 106
@ Measurement based on ISO 10390
IRMM-443-4 EUROSOIL 4 200 g
Certified values
Parameter Value Parameter
K; of Atrazine " 0.7 K; of Lindane
1/n of Atrazine .0.87 1/n of Lindane .
K of 2,4-D™ ... pH in Water® ........
1/n of 2,4-D pH in 0.01M CaCl,@....
Non-certified indicative values
Parameter Value Parameter
Total carbon content...........ccccoeciiiiiinnnnns 14.5 g/kg Total nitrogen content
Organic carbon content .. 13.1 g/kg
" Determination according OECD Test guideline 106
@ Measurement based on ISO 10390
IRMM-443-5 EUROSOIL 5 200 g
Certified values
Parameter Parameter
K; of Atrazine " 1/n of 2,4-D"
1/n of Atrazine ' pH in Water® ..
K; of 2,4-D" pH in 0.01M CaCl,
Non-certified indicative values
Parameter Parameter Value
K; of Lindane ") Organic carbon content....
1/n of Lindane ... ...0.9 Total nitrogen content 2.3 g/kg
Total carbon content ... 64.3 g/kg
" Determination according OECD Test guideline 106
@ Measurement based on ISO 10390
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Code

Product

Unit

IRMM-443-7

EUROSOIL 7
Certified values

Parameter

K; of Atrazine o

1/n of Atrazine
K; of 2,4-D™

Non-certified indicative values

Parameter

K of Lindane a
1/n of Lindane *".... .
Total carbon content...........cccceeoveiiiineinns 58.7 g/kg

) Determination according OECD Test guideline 106
@ Measurement based on 1SO 10390

Parameter

1/n of 2,4-DV ...
pHin Water®......
pH in 0.01M CacCl,

Parameter Value

Organic carbon content
Total nitrogen content

4.8 g/kg

200 g

AGH S-1

Polish soil

Collected from an agricultural region 150 km from Krakow, the soil is typical of a well used, but unpolluted,

agricultural soil in central Europe.
Certified values

......... 0.6 ug/g

........... 0.5 pg/g
.4 uglg

9.88 mg/g
12.05 mg/g

4.44 mglg
15 uglg

50¢g

RTC-CLNSOIL1-5

These five different soil types are not contaminated and contain only what an analyst can expect to find in a
“clean soil”. They are well characterised for nearly every parameter of interest. These soils are useful as a
base material with known characteristics that can be spiked for in-house method development and validation,

method comparison or other uses.

RTC-CLN SOIL-
1-100

Clean sandy soil
Please ask for details

100 g

RTC-CLN SOIL-
1-250

Clean sandy soil
Please ask for details

2509

RTC-CLN SOIL-
2-100

Clean clay loam
Please ask for details

100 g

RTC-CLN SOIL-
2-250

Clean clay loam
Please ask for details

2509

RTC-CLN SOIL-
3-100

Clean sandy loam
Please ask for details

100 g

RTC-CLN SOIL-
3-250

Clean sandy loam
Please ask for details

2509

RTC-CLN SOIL-
5-100

Clean clay
Please ask for details

100 g

RTC-CLN SOIL-
5-250

Clean clay
Please ask for details

2509

New NIST-2701

Contaminated soil - Hexavalent chromium (high level)

Certified values

Hexavalent Cr................. 551.2 mg/kg + 34.5 mg/kg
Total Cro.ccocvcviiicicccce 4.26 % +0.12 %

Indicative values for selected elements.

Fe i 23.73 % £ 0.19 %
MR 0.2137 % + 0.0014 %

759

RTC-CRM041-030

Soil - Hexavalent Chromium VI
Certified value
Chromium VI, Cr(VI) ..cccoevviiiiiiiiiiee, 91.4 mg/Kg

New NIST-2709A

San Joaquin soil - Trace and constituent elements (baseline)

Certified values

Aluminum............. 7.37+0.16 %
Antimony....... 1.55 £ 0.06 mg/kg
Calcium............... 1.91+0.09 %
Barium .. .. 979 * 28 mg/kg
Cadmium ............. 0.371 £ 0.002
Chromium........... 130 £ 9 mg/kg Potassium ..
Cobalt ............. 12.8 £ 0.2 mg/kg Silicon.........

Lead....
Magnesium.
Manganese..

Iron ..o 3.36 £ 0.07 %
..17.3 £ 0.1 mg/kg

...1.46 £ 0.02 %
.529 + 18 mg/kg
88 + 0.0013 %
...2.11£0.06 %
..... 30.3+0.4 %

Phosphorus 006

Sodium ......ccceee 1.22+0.03 %
Strontium . .... 239 = 6 mg/kg
Titanium .0.336 + 0.007 %
Vanadium .. 110 £ 11 mg/kg
Zirconium.......... 195 + 46 mg/kg

50¢g
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Code Product Unit
New NIST-2710A Montana | soil - Trace and constitutent elements (highly elevated) 509
Certified values
Aluminum............. 5.95+0.05 % Iron ..o 4.32+0.08 % Silicon .....ccccevenene 311204 %
Antimony 52.5 + 1.6 mg/kg Lanthanum ......30.6 + 1.2 mg/kg Sodium.. .0.894 £ 0.019 %
Arsenic.. .0.154 £ 0.010 % Lead ........... ..0.552 + 0.003 % Strontium . .... 255 £ 7 mg/kg
Barium .. .. 792 + 36 mg/kg Magnesium...... 0.734 £ 0.038 % Titanium ....0.311 £ 0.007 %
Calcium. .0.964 £ 0.045 % Manganese...... 0.214 + 0.006 % Uranium .9.11 £ 0.30 mg/kg
Cadmium ........ 12.3 £ 0.3 mg/kg Mercury.......... 9.88 + 0.21 mg/kg ZiNC..oovrrernne 0.418 £ 0.015 %
Cobalt ........... 5.99 + 0.14 mg/kg Phosphorus ..... 0.105 + 0.004 %
Copper............. 0.342 £ 0.005 % Potassium ........... 217+0.13 %
New NIST-2711A Montana Il Soil - Trace and constituent elements (mod. elevated) 50 g
This Standard Reference Material (SRM®) is intended primarily for use in the analysis of soils, sediments, or other
materials of a similar matrix. One unit of NIST-2711a consists of 50 g of the dried, powdered soil.
Al 6.72+0.06 % Hg .................. 7.42 +0.18 mg/kg 23.8 + 1.4 mglkg
As ... 107 £ 5 mg/kg 253+2010%  Sicicciie, 314107 %
Ba .. .. 730 + 15 mg/kg ..1.07 £ 0.06 % .. 242 + 10 mg/kg
Ca i 2.42 +0.06 % ..675+18mg/lkg  Tiereiiiiiie 0.317 £ 0.008 %
Ca e 54.1 + 0.5 mg/kg [N TR 1204001% U, 3.01+0.12 mg/kg
Co.. .9.89 + 0.18 mg/kg Ni.. ..21.7 £ 0.7 mg/kg ...80.7 £ 5.7 mg/kg
Cr... 52.3 £ 2.9 mg/kg P.. .842 + 11 mg/kg 414 + 11 mg/kg
[ R 140 £ 2 mg/kg Pb.iiiiie 0.140 + 0.001 %
Fe i, 2.82+0.04 % S 5.93 + 0.28 mg/kg
NIST-4355 Peruvian soil - Radioactivity 759
Certified values
2 M 0.000004 Ba/g 238py+240py........ 0.0000076 Ba/g L1 T 0.0397 Ba/g
TGS, 0.00033 Bq/g ZBTH s 0.0422Balg P Thecoecen, 0.0430 Ba/g
IAEA-SOIL-6 Soil - Radioactive isotopes 250 g
The IAEA-SOIL-6 sample was collected near Ebensee in Upper Austria at an altitude of 1100 m above sea level.
Recommended values
378 53.65 Bglkg 79.92 Bg/kg
29y + 20py ..1.04 Ba/kg .30.34 Bqlkg
New NIM-GBWO07424 Soil - Composition including trace elements 70 g

Certified values

Ag o 0.083 + 0.010 pg/g
.8.9+0.9 ug/g
.35+ 3 pg/g
.613 £ 12 pgl/g

Be .24 +0.1ug/g
Bi. .0.27 £ 0.02 pg/g
Bro i 5.8+ 0.4 ug/g
Cd.. 0.105 + 0.013 pg/g
Ce et 70 + 4 uglg
[ IR 216 + 14 pg/g
Co 11.7 £ 0.5 pg/g
(O] SRR 58 + 2 uglg
CS e 6.5+ 0.4 ug/g
CU e 19+ 1 pg/g
Dy .4.7 £ 0.3 pg/g

Er .2.75+0.17 pg/g
EU oo, 1.25+ 0.04 pg/g
Foicc 452 + 16 pg/g
Ga .18+ 1 ug/g

Gd.. .5.2+0.3 ug/g
[T 1.31+£0.08 pg/g
Hf 9.5+ 0.7 pg/g
Hg .. ...0.033 £ 0.004 ug/g

...0.97 £ 0.04 pg/g
....3.2+ 0.2 yg/g
.055 + 0.015 pg/g

O 46 + 0.03 pg/g
....681 + 13 pg/g

[\ P 0.126 £ 0.011 %
16.5+ 0.7 pg/g
....32+ 2 pglg
....26 £ 1 uglg
...500 + 27 pg/g
22 +2 uglg

..108 + 3 ug/g
270 + 24 pglg
Sb(DA).......c..... 0.68 + 0.09 pg/g
Sc.... .

....... 6.0+ 0.2 pg/g
....3.4+0.4 pglg
226 + 5 uglg

Indicative values for Re, Sb, FeO, H,0", CO,
Sb(DA) is result with aqua regia digestion

............ 1.3+0.2 yg/g
.0.84 £ 0.05 pg/g
..11.3+0.4 pg/g
.0.427 + 0.006 %
.0.58 + 0.05 pg/g
.0.42 £ 0.03 pg/g
.2.25+0.12 pg/g
......... 74 + 3 pglg
1.66 + 0.10 pg/g
26.5+ 0.9 ug/g
.2.81+0.14 pg/g
ZN i 60 + 4 pg/g
350 + 12 pg/g
65.50 £ 0.12 %
..13.80+0.11 %
.4.17 £0.03 %
Vo [@ 1.30 £ 0.03 %
............ 2.62+0.06 %
.2.14 £ 0.06 %
.2.65+0.05 %
..... 1.35+0.07 %
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Code Product Unit
New NIM-GBWO07425 Soil - Composition including trace elements 709
Certified values
Ag.eninnans 0.098 + 0.007 ug/g [ [C T 0.89 + 0.05 pg/g Taiieiienee. 1.05 + 0.14 pg/g
AS i 7.4 +0.5 pg/g | 1.6 £ 0.1 pg/g Tb... ...0.76 £ 0.05 pg/g
B 36 = 3 ug/g In...........0.047 £ 0.013 pg/g Te i ua/g
Ba...ooieiennns 634 + 10 pg/g [ T 34 + 2 uglg Th. ...10.8 + 0.6 pg/g
Be. ..2.25+ 0.08 pg/g Liveiiiiiiiiiien, 30 £ 2 pg/g Ti.. ...0 392 + 0.006 %
Bi.. ....0.28 + 0.01 pg/g Lu. ..0.41 £0.02 pg/g Tl.. ...0.62 £ 0.02 pg/g
=] 2.8+0.2 ug/g Mn. 572 + 14 pg/g Tm ..0.38 + 0.03 pg/g
0.125 + 0.012 pg/g Mo.. ... 0.60 £ 0.04 pg/g U... .2.2+0.1 pg/g
.................... 65 + 3 pg/g N.....oevvrer.. 0.095 £ 0.010 % LV £ 3= -3~ Vo | o]
.................... 98 + 12 pg/g Nb...............13.8 £ 0.6 pg/g Wi 1.65 £ 0.12 pglg
. ...11.6 £ 0.4 pg/g . 30 £ 2 pg/g ...23.6 £ 0.7 pg/g
.................... 59 + 3 pg/g Ni.ovevenrenen... 25,4 £ 1.3 pg/g Yb.oieenn.2.54 £ 0.13 pg/g
(o1 6.0 £ 0.4 ug/g P 483 + 24 uglg ZNetiteeeeee 65 + 5 pg/g
Cu.... ...21.4 +£1.2 yglg Pb . ...24.7 £ 1.4 puglg Zr ... ....270 £ 9 pg/g
[0 4.2 +0.4 uglg Procciinns 7.9+ 0.5 ug/g SiO; .. 69.42 £ 0.28 %
Er. ....2.46 £ 0.07 pg/g Rb.. ... 110 £ 4 pg/g AlLOs...... ..13.14 £ 0.06 %
Eu. ..1.18 £ 0.04 pg/g S 217 + 23 pglg Fe,03 (T) .4.21 £ 0.06 %
Fooriiiians 425 + 17 uglg Sb(DA).. .0.61 +0.06 pg/g MgO....... ..1.20 £ 0.04 %
(- TN 17.2 +1.0 yg/g [S1 I 10.0 + 0.3 pg/g
[€7c T 4.7 £ 0.3 ug/g S€ i 0.20 + 0.02 ug/g
[T 1.3+0.1 pg/g (5701 I 5.5+ 0.2 ug/g
Hf e 7.7 £0.5 ug/g [S]3 I 3.1+ 0.4 ug/g
Hg..ovvvenns 0.060 + 0.009 ug/g [S] 182 £ 5 pg/g
Indicative values for Sb, FeO, H,0", CO,
Sb(DA) is result with aqua regia digestion
New NIM-GBWO07426 Soil - Composition including trace elements 70g
Certified values
Ag i 0.078 + 0.007 pg/g IR 1.4 +£0.2 pug/g Theoiiiis 0.84 + 0.06 pg/g
As.. 12.2 + 0.8 pg/g In.. 0.058 + 0.007 pg/g Thees 10 + 1 pg/g
B 55+ 5 uglg La... .29 + 2 puglg Ti. ...0.392 £ 0.007 %
Ba .o 492 + 20 pg/g Li e, 36 + 2 pg/g Tl..... ...0.51 £ 0.04 pg/g
Be. .2.04 £ 0.06 pg/g Lu... .0.46 + 0.02 pg/g Tm 0.44 £+ 0.05 pgl/g
Bi... .0.30 £ 0.02 ug/g MR 774 +19 pglg U... ...2.4+0.2 uglg
Bro e 2.1+0.3 pg/g MO .o 0.96 + 0.06 pg/g Vo 86 + 4 uglg
Cd oo 0.15 £ 0.02 pg/g N 0.055 + 0.006 % W i 1.64 + 0.10 pg/g
Ce i 57 + 2 uglg NB. 12+ 1 pglg Y. ..26.4 +0.9 uglg
Co.. 12.6 £ 0.3 ug/g Nd. ...27.9 £ 1.2 pg/g Yb. ..2.9+0.2 pg/g
Cr e 59 + 2 pglg Nie e 32+ 1 pglg Zn.. ... 78 £5uglg
Cs. .7.2+0.4 ug/g P... ...708 £ 9 pg/g Zr ... .. 195+ 7 ug/g
CU i 29 + 1 uglg Pb.oiiiiic 19+ 2 ug/g (510N 60.0 £0.3 %
Dy . .4.9+£0.3 pg/g Pr.. .7.0+0.4 pg/g AlLOs......... 1327011 %
Er.. . 2.9+ 0.2 uglg RD.c 94 + 3 uglg Fe,03 (T) .. 471£0.04 %
Eu. .1.22 £ 0.04 pgl/g S .154 + 15 pglg FeO...oooiiiiis 1.39+0.07 %
Foieen 592 + 45 uglg Sb(DA) .. .1.05 + 0.07 pg/g MgO. 243 +0.07 %
Ga.. ...16.8 £ 0.5 ug/g Sc...... ...12.6 £ 0.4 pglg CaO 5.83+0.06 %
Gd.. .....5.1+£0.3 uglg Se. .0.16 + 0.02 pg/g Na,O 2.00 £ 0.06 %
Ge.. ... 1.3 0.1 pglg Sm.. .....5.6 £ 0.4 pg/g K20.... 2.62+0.05 %
Hf o 5.5+ 0.4 ug/g SN 2.8+0.4 pg/g COg et 39+04 %
HY oo 0.021 £ 0.005 pg/g [S] O 240 + 5 pg/g
[ [C N 1.01 £ 0.04 ug/g Ta e 0.85 +0.07 pg/g
Indicative values for Cl, Sb, H,O", Corg.
Sb(DA) is result with aqua regia digestion
NCS zC73004 Soil - Composition including trace elements 70g
Certified values
Ag . 0.067 + 0.006 pg/g Ho.oii 0.92 + 0.03 pg/g Thuiiiiiiiiies 0.80 + 0.03 pg/g
As... ...10.6 £ 0.8 pg/g I 2.4 £0.2 puglg Th.. ..11.0+ 0.5 pg/g
B o 54 + 3 uglg In.... 0.044 + 0.009 pg/g Ti..... 0.382 +£0.011 %
Ba ..o 500 + 15 pg/g La . 34 +2uglg Tl..... ...0.52 £ 0.05 ug/g
Be. .1.90 £ 0.05 pg/g Li.. ...31.5+ 1.5 pyg/g Tm ...0.40 £ 0.03 pg/g
Bi... .0.29 £ 0.02 pg/g Lu... .0.41 +0.02 pg/g U... 2.19+0.12 pg/g
Br.. ... 4.0£0.4 pg/g MN 580 + 12 pg/g V... ... T4 £ 2 uglg
Cd.. .0.13+£0.01 pg/g Mo .. .0.48 + 0.03 pg/g W... ....1.6+0.1 pglg
Ce ot 66 + 3 ug/g N..... .0.072 £ 0.009 % Y. ..24.5+ 0.7 uglg
Cl.. ...80 £ 10 pg/g ND. e 14 £ 1 pg/g Yb ... 2.6+0.2 ug/g
CO v 11.3 £ 0.5 pg/g N s 30 + 2 pg/g ZN et 65 + 3 pg/g
Cr s 65 + 2 ug/g NiLies 28.5+ 1.2 ug/g Z6 e 257 + 9 pug/g
Cs. .....6.0£0.4 pg/g P o 833 + 35 pug/g SiO, . ..649+03%
Cu. ...21.6 £ 0.8 ug/g Pb. ...21.6 £ 1.2 pg/g AlLOs...... .11.8+01%
Dy. .....4.5+0.3 pg/g Pr.. .7.9+0.5 ug/g Fe,03(T) .411+£04 %
Er.. .2.57£0.12 pg/g Rb..e 91+ 3 pg/g FeO.... 1.25+0.11 %
Eu. .1.18 £ 0.05 pg/g Sb(DA) .0.86 + 0.06 pg/g MgO 2.05+0.04 %
Fos 545 + 32 ug/g Sc...... ..10.5 £ 0.3 pg/g Ca0O ...5.0£0.1%
Ga.. ...15.0 £ 0.4 ug/g Se. .0 16 + 0.02 pg/g Na,O 1.86 £ 0.07 %
Gd.. ... 49 0.3 uglg Sm ....5.6+0.3 ug/g K20 .. . 2.27 £0.04 %
Ge. .1.27 £ 0.07 uglg Sn... .3.3+0.4 pg/g CO;.... ...3.34£0.14 %
Hf.. v 1.0 £ 0.5 pg/g SFiiiiiere e 195 + 4 ug/g Corg. ..ccveeereene 0.62 + 0.08 %
Hg oo 0.052 + 0.006 pg/g Ta e 1.02 £ 0.09 pg/g
Indicative values for S, Re, Sb, H,O
Sb(DA) is result with aqua regia digestion
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Code Product Unit

New NIM-GBWO07428 Soil - Composition including trace elements 709
Certified values
Ag ., 0.084 + 0.007 pg/g 1.08 £ 0.09 pg/g
AS.oii 6.5+ 1.3 ug/g Tb. .0.87 £ 0.06 pg/g
B. .46 + 3 ug/g Th ...12.7 £ 0.5 pg/g
Ba. .608 + 13 pg/g i .0.406 + 0.013 %
Be .2.44 +0.06 pg/g .0.63 £ 0.03 pg/g
Bi. .0.35+0.02 pg/g .0.41 £ 0.03 pg/g
Bro i, 1.7 £ 0.3 pg/g 2.45+0.12 pg/g
Cd i 0.20 + 0.02 pg/g 86 + 2 pg/g
Ce. .80+ 2 pg/g N... 0081 +0012% W .1.5+0.1 pg/g
Cl... ..50 + 4 pg/g ..14.4 £ 0.6 pg/g Y o 25+ 1 pglg
CO e 14.6 + 0.7 pg/g 36 + 3 pg/g 2.54 +0.12 pg/g
[ SRR 70 £ 3 pg/g 33 + 2 pglg 96 + 3 pg/g
Cs. .7.0+0.3 pg/g P.. 730 + 28 pg/g 227 + 8 uglg
Cu.. 27.4 +1.1 uglg Pb. ...31+1pglg 64.5+0.4 %
DY.iiiiiiiee, 4.8+0.3 pglg ....9.2+ 0.6 ug/g 144+02%
Eriiiiii 2.6 +0.3 pg/g 108 + 4 pg/g Fez03(T) e 5.32+0.06 %
Eu .1.36 + 0.06 pg/g ..173 £ 21 uglg MgO .1.90 £ 0.06 %
Foiiii 619 + 39 pg/g .2.45+0.05 %
[ TR 18.8 + 0.8 pg/g 59+ 0.
[ 55+05pug/g  Se.cieene0.16 £0.02 pg/lg KO i 246 £0.07 %
Ge. .1.42+011pg/g Smucccceee.64 203 pglg COrg. o, 0.79£0.07 %
Hf 6.4 + 0.3 pg/g
Hg 0.089 + 0.004 pg/g ..152 + 5 pg/g
Indicative values for Sb, FeO, H,O+, CO,
Sb(DA) is result with aqua regia digestion

NCS zC73006 Soil - Composition including trace elements 70g

Certified values
Ag i 0.15+ 0.02 pg/g ...1.23 £ 0.07 pg/g 1.52 £ 0.15 pg/g
As ..21.7 £1.2 pglg l.. ...2.3+0.2 pg/g .1.08 £ 0.07 pg/g
B o 63 + 2 ug/g In.. 145 £ 0.021 pg/g ...14.5+ 0.8 pg/g
Ba .716 + 16 pg/g La AT £ 2 uglg .0.527 £ 0.020 %
Be .2.7+0.1 ug/g Li... ...44 + 3 pg/g .0.67 £ 0.04 pg/g
Bi. .1.16 + 0.06 pg/g Lu. 0.54 + 0.02 pg/g .0.53 + 0.04 pg/g
Bro i 2.7+0.3 pglg Mn ....963 + 20 pg/g .3.0+0.2 yg/g
Cd. .0.21 £ 0.02 pg/g Mo 0.92 + 0.07 pg/g ..119 % 3 ug/g
Ce i 93 +4 uglg N... ..0.094 + 0.010 % .2.8+0.2 uglg
Cl ...83 15 nglg Nb. ..18.6 £ 1.3 pg/g .33+ 2 uglg
Co 17.6 £ 0.7 uglg Nd. .41 +2pug/g ..3.5+0.2 pg/g
Cr i 87 + 4 uglg Ni.. .41+ 1ug/g .94 + 4 uglg
CS o 8.9+ 0.4 pg/g ...560 + 18 pg/g ...272 £ 8 uglg
CU o 37 +2 puglg 38 + 2 uglg 63.6+0.2%
Dy .6.2+0.4 ug/g Pr.. ..10.3 £ 0.8 pg/g 15.3+0.1 %
Er .3.4+0.2 pg/g 116 £ 3 pg/g .6.44 £ 0.07 %
EU .o, 1.56 + 0.06 pg/g ....176 + 22 ug/g FeO...cooiiiiii 1.06 £0.15 %
Foeicic 652+48ug/lg  Sb(DA)....ccccoiennnn 1.9+02pg/g MO .o 1.80 £ 0.06 %
Ga 20.5+ 1.0 pg/g Sc. ..14.8 £ 0.5 pg/g .1.53+0.04 %
Gd .o 6.8 £ 0.5 ug/g Se. 0.31+0.02 pg/g .1.26 £ 0.05 %
(1T 1.63+0.08 ug/g  SM.iviiviiiiis 78+03pglg KO .o 2.36 £ 0.04 %
Hf o 7.6 +£0.4 pg/g ....4.5+0.5 pg/g COrg. .oveeeeeienes 0.78 £ 0.05 %
Hg .. ...0.094 + 0.004 ug/g 115 + 4 ug/g
Indicative values for Re, Sb, Te, H,0", CO,
Sb(DA) is result with aqua regia digestion

New NIM-GBW07430 Soil - Composition including trace elements 709

Certified values

AG i 0.14 £ 0.02 pg/g
As .18 £2 pglg
B. .63 £ 4 puglg
Ba .411 £ 18 pg/g
Be .3.8£0.3 pg/g
Bi. .1.44 £ 0.11 pg/g
Bro i, 2.6 £0.3 pg/g
Cd. .0.25 +0.02 pg/g
Ce. ...133 £ 5 pg/g
Cloieee 78 + 6 uglg
Co 13.6 £ 0.6 pg/g
Cr 67 + 3 pglg
Cs. 3.9+ 07 pg/g
Cu.. .32+ 2 pglg
DY.ioiiiiiiiicn 7 4 +0.5 uglg
Eri, 3.8+0.2 pg/g
Eu .1.66 + 0.07 pg/g
Foiiii 790 + 44 nglg
Ga . 251 +1.2 uglg
Gd .o, 8.5+0.7 uglg
Ge. .1.70 £ 0.12 pg/g
Hf i 8.2+ 0.4 uglg

0.46 + 0.05 pglg

...1.41 £ 0.08 pg/g
..1.3+£0.1 pg/g

....441 + 20 pg/g
1.15+ 0.07 pg/g
..0.102 £ 0.011 %
....26 £ 1 pglg
...57 £4 pglg
.27.4 £0.9 pg/g
972 + 34 pg/g
.61+ 2 pg/g

14.0 + 0.5 pg/g
...0.51 £ 0.05 pg/g
..10.4 £ 0.5 pg/g
..12.4 £ 0.8 pg/g
68 + 4 pglg

Indicative values for Re, Sb, FeO, H,O", CO,
Sb(DA) is result with aqua regia digestion

..... 2.8+0.2 pglg
..1.3+0.1 yg/g
..... 28 + 2 pglg
.0.578 £ 0.026 %
.1.12 £ 0.08 pg/g
.0.57 +0.05 pg/g
.5.9+0.3 pg/g
105 £ 4 pg/g
.5.8+0.2 pg/g
.38 +3 ug/g
..3.8+0.2 ug/g

.0.84 £0.05 %
.0.40 £0.04 %
............ 0.33+£0.02 %
..... 2.50+0.04 %
..... 097+0.12%
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Soils

Code Product Unit
NIM GBW07403 - NCS DC87105
Soils collected from a variety of locations around China.
Certified and indicative values are given for a large number of elements and oxides
New NIM-GBWO07403 Soil - Composition including trace elements 709
Certified values
Ag i, 0.091 + 0.007ug/g ISR 1.3+0.2ug9/g Tewriienn. 0.039 + 0.013pg/g
As ...... 6.0 £ 0.5ug/g
B. + 2240 + 80ug/g
Ba ..o, 1210 +65pg/g Liciin 184 £0.8ug/g 0 Tl 0.48 + 0.05ug/g
Be .o 1.4 £ 0.2ug/g ....0 29 + 0 02pg/g ......... 0.28 + 0.05pg/g
Bi. ..0.17 £ 0.03pg/g Mn .304 + 14pg/g ..1.3+£0.3ug/g
Bl 4.3 +£0.8ug/g .0.31£0.06pg/g Vo,
Cd .o 0.060 + 0.009ug/g 640 + 50ug/g
Ce i 39 + 4pg/g ....9.3 £ 1.5ug/g
Cl.. .57 + 11ug/g Nd. 18.4 + 1.7pg/g .
Co 5.5+ 0.7ug/g Nie 12 + 2uglg . ..31 £+ 3ug/g
Cr ... 32 £ 4ug/g P.. .320 + 18ug/g Zr ... 246 + 14pg/g
Cs. 3.2+ 0.4pg/g Pb.iicie 26 + 3ug/g SiO, .. 7472019 %
Cu. 11.4 £ 1.1ug/g Pr.. 4.8 +0.4ug/g Al,O3.. ...12.24 £0.09 %
Dy . ..2.6+£0.2ug/g RD.coe 85 + 4puglg Fe 05 (T .2.00 +0.05 %
Er ..1.5+0.3pg/g S.. .123 + 14pg/g FeO .0.50 + 0.06 %
Eu ..0.72 £ 0.04ug/g Sb. .44 +0.08pg/g MgO .0.58 +0.04 %
F.. .. 246 + 26ug/g Sc. 5.0+ 0.4pg/g CaOo .1.27 £ 0.05 %
Ga 13.7 £ 0.9ug/g Se. .0.09 + 0.02ug/g Na,O .2.71 +£0.06 %
Gd.. ..2.9+0.4pg/g Sm .3.3+0.2ug/g K0 .3.04 +£0.05 %
Ge.. ..1.16 £ 0.13pg/g Sn. .2.5+0.3puglg Corg .0.51£0.03 %
Hf ... ....6.8+0.8ug/g Sr.. .380 + 16pg/g TC.. .0.55+0.05 %
[ 0 060 +0.004pg/g . LO& i 267+0.13%
HO o 0.53 + 0.06pg/g TD s 0.49 £ 0.06pg/g
New NIM-GBWO07404 Soil - Composition including trace elements 709
Certified values
Ag i 0.070 £ 0.011 pg/g HO. v, 1.46 + 0.12 pg/g Theoiiiiiin 0.94 + 0.09 pg/g
AS.iii 58 + 6 pg/g R 94+11pglg  Terriiiin, 0.16 + 0.06 pg/g
Au (0.0055) pg/g In.. 0.12 £ 0.03 pg/g Thees 27 + 2 uglg
B. .97 £ 9 pg/g ....53 £ 4 pglg i ..10800 + 310 pg/g
Ba .. 213 + 20 pg/g 55+2ug/g Tl 0.94 + 0.25 pg/g
Be .o 1.85 +0.34 ugl/g ..0.75+£0.06 pg/lg TM .o 0.70 £ 0.10 pg/g
Bi. .1.04 £0.13 pg/g ..1420 £ 75 uglg uU.. .6.7+£0.8 pg/g
Br ... 4.0 £ 0.7 pglg ....2.6 £ 0.3 pg/g V. . 247 + 14 pglg
Cd i 0.35 +0.06 pg/g 1000 + 62 pg/g 6.2+ 0.5 ug/g
Ce i, 136 + 11 pg/g 38 + 3 pg/g 39 + 6 pglg
Cl.. ..(39) pg/g .27 £ 2 uglg Yb. .4.8£0.6 pg/g
Co .22+ 2 pglg ....64 £ 5 puglg Zn.. .210 £ 13 pg/g
Cr .370 £ 16 pg/g 695 + 28 ug/g Zr ... .500 + 42 ug/g
Cs.. 21.4 +£1.0 pg/g ....58 £ 5 uglg SiO, ...50.95+0.14 %
CU i 40 + 3 uglg 8.4+ 1.7 uglg AlL,O5 ..2345+0.19 %
Dy . .6.6 £0.6 pg/g ...75+4 pglg Fe,03 (T ..10.30 £0.11 %
Er .4.5+0.7 pg/g 180 + 36 ugl/g MgO. .0.49 £ 0.05 %
Eu .85+ 0.07 pg/g 6.3+ 1.1 ug/g CaO ..0.26 £0.04 %
F.. .540 + 25 pg/g ....20 £ 2 pglg Na,O .0.11+£0.02 %
Ga .31+ 3 pg/g 0.64 +0.14 pg/g K20 .. .1.03 +0.06 %
Gd. .4.7+£0.5 pg/g 4.4 +0.4 uglg Corg ..0.62+0.08
Ge.. .1.9+0.3 pg/g 57+09pg/g  TC.viiiiiiieee 0.65+0.10
Hf e 14 + 2 pglg ...77 £ 6 pg/g
[ [ N 0.59 + 0.05 pg/g ....3.1+0.3 uglg
New NIM-GBW07405 Soil - Composition including trace elements 709
Certified values
AG e 4.4 +0.4 pg/g ...0.77 £ 0.08 pg/g 42 + 4 uglg
AS.oiiiii 412 + 16 pg/g | IFTR TR SURRPRIN 38+x05ug/g  Tain 1.8+ 0.3 ug/g
AU oo 0.260 + 0.007 ug/g ...4.1+0.6 uglg ..0.7+£0.1 pg/g
e 53 £ 6 pg/g ....36 =4 pg/g Te.. ....(5) pglg
. 296 + 26 ug/g 862209/ Thes 23 +2 ug/g
Be .o 2.0+ 0.4 pg/g ...0.42 £ 0.05 pg/g 6290 + 210 pg/g
Bl 41+ 4 uglg 1360 £ 71 uglg Tl 1.6 £ 0.3 pg/g
Cd .0.45 +0.06 pg/g 4.6 £0.4 pg/g Tm .0.41 £ 0.04 ug/g
Ce.. ...91+10 pg/g 610 + 31 pg/g U.. .6.5+0.7 pg/g
CO i 12 + 2 uglg 23 + 3 pg/g 166 + 9 pg/g
Cr s 118 £ 7 pglg 24 2 uglg 34 + 2 pglg
Cs. .15+ 1 pg/g ....40 = 4 pg/g .21 +3 pglg
Cu. 144 + 6 pglg 390 + 34 pg/g Yb. .2.8+0.4 pg/g
Dy . .3.7+ 0.5 pg/g 552 + 29 pg/g Zn.. .494 + 25 pglg
Er.. .24 +£0.3 pg/g 7.0+£1.2 uglg Zr ... .272 £ 16 ug/g
Eu .0.82 +0.04 ugl/g 117 £ 6 pglg SiO, ...52.57£0.16 %
F.. .603 + 28 pg/g 410 + 54 pg/g ..21.58 £0.15 %
Ga.. .32+ 4 uglg 35+ 5 uglg ..12.62+£0.18 %
Gd.. .3.5+0.3 pg/g 17 + 1 puglg ..0.61+0.06 %
Ge.. .2.6£0.4 pg/g 1.6 £0.2 pg/g .0.12+0.02 %
Hf ... .8.1+1.7 pglg 4.0+ 0.4 uglg
[ [ IR 0.29+0.03ug/g SN, 8 + 3 ug/g
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Code Product Unit
New NIM-GBWO07406 Soil - Composition including trace elements 709
Certified values
Ag i 0.20 + 0.02 pg/g ..0.69+£0.05ug/g T 5.3+ 0.6 pg/g
As .220 + 14 pg/g I... ..19.4 £ 0.9 pg/g Tb.. .0.61+0.08 pg/g
B o, 57 + 5 pglg In.. 0.84 + 0.18 pg/g Te.. .
Ba. .118 + 14 pg/g La. .30 + 2 pg/g Th
Be .4.4+£0.7 pug/g Li... ....36 £ 1 ug/g Ti. .
Bi. .49 + 5 ug/g TI... .....24 +0.5 yg/g
Bro e, 80+£07pg/g  Mn.n 1450282 pglg TMeiiiiis 0.40 + 0.06 pg/g
Cd e 0.13 £ 0.03 pg/g .....6.7+£0.7 yg/g
Ce. ..66 + 6 pg/g 130 + 7 pg/g
Cl... .95+ 7 pglg .90 +7 ug/g
CO e 7.6+1.1pglg 19+ 2 pg/g
[ TR 75 + 6 pglg ... 2.7+ 0.4 ug/g
Cs. 10.8 + 0.6 pg/g .97 + 6 pglg
Cu.. .390 + 14 pg/g .220 + 14 pg/g
DY.oiiiiiieicen 3.3+0.3 ug/g 56.93 +0.18 %
Eriiiiiin 2.2+0.3 pg/g 21.23+0.16 %
Eu .0.66 + 0.04 pg/g S.. 260 + 43 pg/g Fe,03 (T) .8.09+0.13 %
F.. .906 + 45 pglg Sb. ....60 = 7 pg/g MgO ... .0.34 £0.05 %
Ga i 30 + 3 uglg 0.22+0.03 %
[ 3.4 +0.3 ug/g 0.19£0.02 %
Ge. .3.2+ 0.4 pglg 3.8+ 0.4 pug/g K20 .. .1.70 £ 0.06 %
Hf 7.5+0.8 pg/g ...72 27 uglg Corg ..0.81+0.09 %
Hg. 0.072 + 0.007 ug/g .39 +4 pg/g TC.. ..0.83+0.10 %
New NIM-GBWO07407 Soil - Composition including trace elements 709
Certified values
Ag o 0.057 +0.011 pg/g | 19+2pg/g Theiiiiiieeee 1.3+0.2 yg/g
.4.8+1.3 pg/g In.. 0.10 £ 0.03 pg/g Theee 9.1+ 0.7 pglg
.180 + 27 pg/g La s 46 + 5 pg/g Ti. ..20200 + 500 pg/g
.2.8+0.6 pg/g Li... ..19.5+ 0.9 pg/g Tl... ....0.21 £ 0.06 pg/g
.0.20 £ 0.04 pg/g Lu. 0.35 £+ 0.06 pg/g ™. .0.42 £ 0.05 pg/g
.5.1+0.5 pg/g Mn 1780 + 113 pg/g uU. .22+ 0.4 pg/g
.0.08 £ 0.02 pg/g Mo ....2.9+0.3 pg/g V. .245 + 21 ug/g
. ...98 =11 pg/g N... 660 + 62 pg/g .1.2+0.2 pg/g
........................... 100 £ 6 pg/g 64 + 7 ug/g 27 + 4 uglg
............................ 97 + 6 uglg 45+ 2 uglg e 24 £ 0.4 pglg
.410 £ 23 pglg Ni.. 276 + 15 pg/g .142 £ 11 uglg
. .2.7+0.8 yg/g ..1150 + 39 pg/g .318 + 37 uglg
............................ 97 + 6 uglg 14 + 3 ug/g 32.69+0.18 %
6.6 + 0.6 ug/g 11121 uglg 29.26 +0.34 %
.2.7+0.5 ug/g ....16 £ 3 ug/g ...18.76 £ 0.33 %
.3.4+0.2 uglg 250 + 36 pg/g .0.26 £ 0.03 %
321+ 29 uglg ..042+0.09ug/g  CaO...ccoveins 0.16 £ 0.02 %
............................ 39 + 5 uglg 28 + 2 uglg reeernnn.0.08 £ 0.02 %
.9.6+0.9 ug/g 0.32 +0.05 pg/g K20 . .0.20 £ 0.02 %
. .1.6+£0.3 ug/g ..10.3 £ 0.4 pg/g Corg .0.64 +0.07 %
Hf e 7.7 £0.5 uglg 36207 pg/g TCaviiiiiiie 0.67 £ 0.09 %
HY oo 0.061 + 0.006 ug/g 26 + 4 uglg
HO oo, 1.1+£0.2 pyg/g ....3.9+0.6 pg/g
New NIM-GBW07408 Soil - Composition including trace elements 709
Certified values
AG i 0.060 + 0.009 ug/g D 1.7+£0.2 pg/g 11.8 0.7 pg/g
As .. 12,7 £1.1 pglg In.. 0.044 + 0.013 pg/g Ti. .3800 + 120 pg/g
B o 54 + 4 uglg La. ....36 + 3 ug/g Tl.. .0.58 + 0.06 ug/g
Ba. .480 + 23 uglg Li... ....35+2 uglg Tm. .0.46 + 0.07 pg/g
Be .1.9+0.2 ug/g Lu. .43 +0.04 pg/g U.. .2.7+0.4 uglg
Bi. .0.30 + 0.04 pg/g Mn ....650 23 pg/g V. .81+ 5 pg/g
Bro i, 2.5+0.5 pglg Mo 1.16 £ 0.10 pg/g W .1.7£0.2 pyg/g
Cd.. .0.13 £ 0.02 pg/g N... 370 + 54 pglg Y.. .26 + 2 uglg
Ce i 66 + 7 ug/g Nb. ...15 2 pglg Yb .2.8+0.2 uglg
Cl.. ...68 £ 12 pglg Nd. ....32+2 uglg Zn. .68 =4 uglg
CO e 12.7 + 1.1 pglg i 31.5+ 1.8 ug/g 229 + 12 pglg
Cr e 68 + 6 ug/g ...775 % 25 pglg 58.61+0.13 %
Cs. .7.5+0.7 uglg ...21x2 pglg AlLO3.. ..11.92+0.15 %
Cu.. 24.3 +1.2 uglg 8.3+0.8 ug/g Feo03 (T .4.48 £0.05 %
DY.iiiiiiii, 4.8 +£0.4 pg/g 96 + 4 pglg
Eriiiic 28+02ug/g  Sb.i 1.0£02pg/lg MO 2.38+0.07 %
Eu .1.2+0.1 uglg LW11.7 £0.7 pglg CaO .827+0.12%
F.. 577 + 24 uglg 0.10 £ 0.01 pg/g Na.O .. .1.72+0.04 %
(- T 148+1.1pg/g  SMuiiiie, 59+04pg/g KOs 242+0.04 %
Gd .o 5.4 +0.5 ug/g ....2.8 0.5 pg/g COz v 597 +0.16 %
Ge. .1.27 £ 0.20 pg/g Sr.. ....236 + 13 pg/g TC.. .1.93+0.13%
Hf i 7.0 +0.8 ug/g Ta. 1.05 + 0.25 ugl/g L.O.l..
HY oo 0.017 +0.003 pg/g Thooiiiiciie, 0.89 + 0.08 pg/g
Ho o 0.97 +0.08 pg/g Te i 0.045 + 0.010 pg/g
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Code Product Unit
New NIM-GBW07402 Soil - Trace elements and oxides 709
Certified values
Ag . 0.054 + 0.010 pg/g ..093+015pg/g  Taiiin 0.78 + 0.18 pg/g
As ..13.7 £ 1.8 pg/g I.... ....1.8£0.2 pg/g Tb.. .0.97 £ 0.40 pg/g
B 36 + 4 pglg In.. 0.09 + 0.03 pg/g Th.. ...16.6 £ 1.2 yg/g
Ba. .930 + 81 ug/g La. 164 + 16 ug/g Ti .2710 + 120 pg/g
Be .1.8+0.3 ug/g Li.. ....22 1 pug/g TI.. .0.62 +0.28 pg/g
Bi. .0.38 £ 0.06 pg/g 0.32 + 0.06 pg/g Tm .0.42 +0.13 pg/g
Bl 45+06ppg/g Mn.o510225pg/g Ui, 1.4+ 0.4 ug/g
Cd ., 0.071 + 0.022 pg/g ...0.98 0 17 pglg 62 + 6 ug/g
Ce e 402 + 25 pg/g 630 + 47 pg/g w .1.08 + 0.33 pg/g
Cl o -56 pg/g ....27 £ 3 pg/g Y e 22 + 3 pglg
CO vt 8.7 + 1.4 uglg 2210222 pug/g YD 2.0+ 0.3 pg/g
19.4 + 1.9 pg/g 42 + 5 ug/g
446 + 38 pg/g Zr .. .219 + 23 pg/g
. ....20 £ 4 pg/g i ..73.35+£0.27 %
DY o 4.4 +0.3 pg/g 57 + 6 uglg 10.31+£0.15 %
Eriiiiis 2.1+ 0.4 pg/g 88 + 5 uglg Fe203(T) oo 3.52+0.10 %
Eu .....3.0+0.3 ug/g 210 + 50 pg/g .0.57 £ 0.09 %
F.. .2240 + 175 uglg 1.3+ 0.3 pg/g .1.04 £ 0.06 %
G 12+ 1 pglg 10.7 £ 0.8 ug/g 2.36 £0.07 %
Gd .o 7.8 +0.6 ug/g ...0.16 £ 0.04 ug/g 1.62 +0.06 %
Ge.. .1.2+0.2 yg/g ....18 £ 3 pg/g .2.54+0.07 %
Hf s 5.8 +0.9 ug/g 3.0+ 0.4 pg/g ..0.49+0.05%
Hg 0.015 + 0.004 ug/g 187 + 14 pg/g .44+£02%
Indicative values for Au, Te, H,O", CO,
NCS DC87101 Soil - Composition including trace elements 100 g
Certified values
...67.96 %
.0.72%
14.35 %
.4.69 %
0.093 %
1.62 %
0.9 %
1.78 %
2.56 %
.01 %
4.64 %
0.035 %
10 ug/g
NCS DC87102 Soil - Composition including trace elements 100 g
Certified values
..67.21 %
..0.56 %
...10.78 %
...... 2.28 %
0.066 %
2173 %
...... 521 %
...... 1.95 %
.215%
..0.15%
...... 229 %
...... 3.48 %
.6.73 %
0.064 %
NCS DC87103 Soil - Composition including trace elements 100 g
Certified values
.. 7292 %
..0.69 %
12.28 %
..3.38 %
0.072 %
114 %
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Code Product Unit
NCS DC87104 Soil - Composition including trace elements 100 g
Certified values
...60.76 %
..0.55 %
NCS DC87105 Soil - Composition including trace elements 100 g
Certified values
..67.53 %
..0.54 %
..10.84 %
New NIM-GBWO08302 Tibet soil - Trace elements 159

Collected from the mountains of Tibet, an area practically unaffected by industrial contamination.

Certified values

Al 7,11+0,12%
.3,8+0,7 ug/g
.2,96 + 0,08 pg/g

(7= T 2,59+ 0,04 %
Cd. 0,081 + 0,015 pg/g
Co.. ..13,1+1,1 pglg
Ce i 83,6 + 3,3 ug/g
(O] T 60,8 + 3,6 ug/g
Cu. ...24,6 £ 2,8 pglg
Eu .. .1,4+£0,3 pg/g
Fe e 3,34+£0,11 %

2,12+0,18 %

La. 41,9 £ 4,0 ug/g
Mg ...1,53+0,04 %
Mn ...677 £ 23 pglg
Na. .. 1,52+ 0,11 %
N. ..0,128 £ 0,003 %

N, 42,3 + 4,8 uglg
i 31,1+ 1,6 uglg
...0,86 £ 0,08 %
14,2 £2,7 puglg
135+ 14 pg/g

10,8 £ 1,5 pug/g

Si... ...30,57 £ 0,11 %
Sm .7,1+£0,5 ug/g
Sr.. .163 + 29 pg/g
Th 17,6 £ 0,7 pg/g
LI PR 0,40 £ 0,03 %
U 3,84 + 0,40 ug/g
\ 77,5+ 8,0 ug/g

...58,0 £ 6,6 pg/g
..... 3,1+0,6 pg/g
0,16 + 0,04 pg/g
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Soils

Code

Product

Unit

NIM-GBW07412A - NIM-GBW07417A and NCS DC85113

These certified reference materials were prepared in accordance with the ISO guides 30-35. The intended use for
these CRMs are the quality control in geochemical exploration, soil and eco-environment research analysis, the
evaluation of analytical methods and the calibration of analytical instruments

Composition

Organic Matter

Total nitrogen

pH

Cation exchange capacity
Exchangeable Ca, Mg, Na, K, Mn
Hydrolyzable nitrogen

Available phosphorus

photometric

Effective potassium
Slowly available potassium
Available sulfur

Available silicon

Available Cu, Zn, Fe, Mn, Cd,
Pb, Ni, Cr, Co
Available Cu, Zn, Fe, Mn, Cd,

Pb, Ni, Cr, Co

Available Cu, Zn, Cd, Pb, Ni, Cr
Available molybdenum

orl

Available boron

Soluble selenium

Soluble fluorine

Soluble salts
Total

Ccr

S04%

Ca, Mg, K, Na

Methods

H2S0,,K,Cr,07 oxidation - Volumetric method

Kjeldahl method for Nitrogen (not include NO,- and NO;-)

Water extraction - Potential method

CH3;COONH;, extraction - Volumetric method

EDTA-CH3COONH;, extraction - ICP-AES method (neutral, acid soil)
Alkali Hydrolysis - Diffuse method

NaHCOj; extraction - Colorimetry (neutral, calcareous soil)

NH,F ,dilute HCI extraction - Molybdenum-antimony-ascorbic acid
method (acid soil)

CH3COONH;,. extraction - ICP-AES method or AAS

Dilute nitric acid extraction - ICP-AES method or AAS

(P) Phosphat- CH3;COONH .extraction - ICP-AES (neutral, acid soil)
(Ca) CaCl, solution extraction - ICP-AES (calcareous soil)

Citric acid extraction - ICP-AES or silicon molybdenum blue colorimetric
method

DTPA* solution extraction - ICP-AES and ICP-MS

Dilute hydrochloric acid extraction- ICP-AES, ICP-MS or AFS
(neutral, acid soil)

NaNOj; extraction - ICP-AES and ICP-MS

Oxalic acid ammonium oxalate (Tamm solution)** - Extraction polarography
ICP-AES

Boiling water extraction - Curcumin colorimetric method and ICP-AES
Boiling water extraction - ICP-AES or AFS

Water extraction - lon selective electrode method

Water extraction - Gravimetric method or conductivity method
Water extraction - Titrimetric method

Water extraction - ICP-AES

Water extraction- ICP-AES or AAS

* DTPA solution 0.005mol/L C14H23N3010-0.01mol/L CaCl,.0.1mol/L C¢H1sNOs, pH 7.3
** Tamm solution 24.9g/L (NH,)2C204-H20-12.6g/L H2C204 -2H0, pH 3.3
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Soils

Code

Product

Unit

New NIM-GBWO07412A

Soil (Brown soil) - Available nutrients
Certified values

PH e
Organic matter ...
Total nitrogen.....
Hydrolysable nitrogen .....

Available phosphorus (NaHCOj; extraction) .
Effective potassium
Slowly available potassium..........
Available sulfur (phosphate extraction).. .
Available SiliCoN .........ccoiiiiiiii e 0.83 g/kg
Cation exchange capacity..........ccccevveiiriiiieeiennen. 21.6 cmol(2+)/kg
Exchangeable calcium 17.8 cmol (1/2Ca’*)/kg
Exchangeable magnesium .............ccccceeennee. 4.3 cmol (1/2MgZ+)/kg
Exchangeable sodium .... ...0.31 cmol (Na*)/kg
Exchangeable potassium.... 0.99 cmol (K*)/kg
Exchangeable manganese 47 mg/kg

Available molybdenum.... ..0.24 mg/kg
Available boron...... ..0.42 mg/kg
Soluble fluoriNe .......cceiiiiiei e ... 5.1 mg/kg

Soluble salt

DTPA extraction

Available copper ....
Available zinc.. .2.4 mg/kg
Available iron ..... 202 mg/kg
Available manganese ..........ccocovieiiiiiiiice 31 mg/kg
Available cadmium ... 0.033 mg/kg
Available lead .... ... 1.9 mg/kg

.... 3.3 mg/kg

Available nickel.. . 1.1 mg/kg
Available cobalt 0.16 mg/kg
Hydrochlorid acid extraction

Available copper .... .... 2.9 mg/kg

Available zinc .... 5.4 mg/kg
Available iron ... 111 mg/kg
Available manganese ..........ccccoveeiiiiiiiie 96 mg/kg
Available cadmium ... 0.046 mg/kg
Available lead . ..0.82 mg/kg
Available nickel.. . 2.4 mg/kg

Available chromium 0.42 mg/kg
Sodium nitrate extraction

Available copper .... ... 0.025 mg/kg
Available nickel ...0.035 mg/kg

500 g
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Soils

Code Product Unit
New NIM-GBWO07413A  Soil (Moist soil) - Available nutrients 500 g
Certified values
PH e
Organic matter...
Total nitrogen.....
Hydrolysable nitrogen .....
Available phosphorus (NaHCO; extraction) . 23.3 mg/kg
Effective potassium ..0.29 g/kg
Slowly available potassium....... .. 0.95 g/kg
Available sulfur (CaCl, extraction) .. 42 mg/kg
Available sulfur (phosphate extraction).. 105 mg/kg
Available SiliCoN .........ccoiiiiiii s 0.46 g/kg
Cation exchange capacity 12.8 cmol(2+)/kg
Exchangeable magnesium .... ....3.0 cmo(1/2Mg*)/kg
Exchangeable sodium .... 0.26 cmol (Na*)/kg
Exchangeable potassium ............cccceeieiiiicniennene 0.77 cmol (K*)kg
Available molybdenum ... ...0.086 mg/kg
Available boron .. 0.55 mg/kg
Soluble fluorine 14.6 mg/kg
Soluble salt
.. 0.022 g/kg
DTPA extraction
Available copper ... 1.17 mg/kg
Available zinc.. 1.08 mg/kg
Available iron..... .. 55 mg/kg
Available manganese .. .. 17.3 mg/kg
Available cadmium ... 0.040 mg/kg
Available lead .... ... 1.7 mg/kg
Available nickel.. 0.27 mg/kg
Available cobalt 0.13 mg/kg
Sodium nitrate extraction
Available COPPEr .......coiiiiieiieieeee e 0.047 mg/kg
New NIM-GBWO07414A  Soil (Purple soil) - Available nutrients 500 g
Please ask for details
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Code Product Unit

New NIM-GBWO07415A  Soil (Paddy soil) - Available nutrients 500 g
Certified values
PH e
Organic matter ...
Total nitrogen.....
Hydrolysable nitrogen .....
Available phosphorus (NH4F extraction) 1.5 mg/kg
Effective potassium.............ccc...... 0.25 g/kg
Slowly available potassium.......... 0.46 g/kg
Available sulfur (phosphate extraction).. .. 76 mg/kg
Available SiliCoN .........ccoiiiiiiii e 0.52 g/kg
Cation exchange capacity..........ccccceoerieiienieiicee, 19 cmoI(2+)/kg
Exchangeable calcium ...13 cmol (1/2Ca”*)/kg
Exchangeable magnesium .............ccccceeene 3.98 cmol (1/2MgZ+)/kg
Exchangeable sodium .... ...0.32 cmol (Na“)kg
Exchangeable potassium.... 0.63 cmol (K*)/kg
Exchangeable manganese 43 mg/kg
Available molybdenum.... 0.112 mg/kg
Available boron...... ..0.31 mg/kg
Soluble fluoriNe .......cceiiiiiei e ... 4.1 mg/kg
Soluble salt
DTPA extraction
Available copper .... 5.8 mg/kg
Available zinc.. .. 1.14 mg/kg
Available iron ..... 252 mg/kg
Available manganese ..........ccocovieiiiiiiiice 45 mg/kg
Available cadmium ... 0.137 mg/kg
Available lead .... .... 5.6 mg/kg
Available nickel.. ..0.58 mg/kg
Available cobalt 0.34 mg/kg
Hydrochloride acid extraction
Available copper .... .... 6.8 mg/kg
Available zinc .... 3.1 mg/kg
Available iron ...428 mg/kg
Available manganese ..........ccccoveeiiiiiiiie 98 mg/kg
Available cadmium ... 0.174 mg/kg
Available lead . .5.4 mg/kg
Available nickel.. ..1.23 mg/kg
Available chromium .. ..0.60 mg/kg
Available selenium 6.8 mg/kg
Sodium nitrate extraction
Available COPPEr .......ccviiiiiiieeeee e 0.066 mg/kg

New NIM-GBWO07416A  Soil (Red soil) - Available nutrients 500 g

Please ask for details
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Soils

Code Product Unit
New NIM-GBWO07417A  Soil - Available nutrients 500 g
Certified values
PH e
Organic matter...
Total nitrogen.....
Hydrolysable nitrogen .....
Available phosphorus (NaHCO; extraction) . 90 mg/kg
Effective potassium 0.162 g/kg
Slowly available potassium.......... ..0.33 g/kg
Available sulfur (phosphate extraction).. 105 mg/kg
Available SiliCoN .........ccciiiiiiiii s 0.37 g/kg
Cation exchange capacity...........cccocevieieeiieeneenens 19.7 cmol(2+)/kg
Exchangeable calcium 18.9 cmol (1/2Ca’*)/kg
Exchangeable magnesium .............ccccce.ee. 2.82 cmol (1/2MgZ+)/kg
Exchangeable sodium .... ...0.93 cmol (Na*)/kg
Exchangeable potassium ............cccceeieiiiicniennene 0.41 cmol (K*)/kg
Exchangeable manganese 128 mg/kg
Available molybdenum ... ..0.14 mg/kg
Available boron...... ..0.31 mg/kg
Soluble flUOTINE ......cuiiiiiiie e 11.4 mg/kg
Soluble salt
0.16 g/kg
...0.335 g/kg
...0.166 g/kg
.. 25 mg/kg
18.7 mg/kg
154 mg/kg
DTPA extraction
Available copper.... 10.3 mg/kg
Available zinc.. . 2.1 mg/kg
Available iron..... 258 mg/kg
Available manganese .. .. 88 mg/kg
Available cadmium ... 0.20 mg/kg
Available lead .... . 8.1 mg/kg
Available nickel.. 0.47 mg/kg
Available cobalt 0.43 mg/kg
Hydrochlorid acid extraction
Available copper.... 10.6 mg/kg
Available zinc 6.6 mg/kg
Available iron ... 134 mg/kg
Available manganese .. ... 295 mg/kg
Available cadmium ... 0.30 mg/kg
Available lead . . 6.7 mg/kg
Available nickel.. . 1.3 mg/kg
Available chromium .. .. 0.64 mg/kg
Available arsenic ..0.094 mg/kg
Sodium nitrate extraction
Available COPPEr......ccoiiiiieiieieecee e 0.064 mg/kg
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Soils

Code

Product

Unit

New NCS DC85113

Soil - Available nutrients
Certified values

Organic matter 34.5 g/kg
Total nitrogen...... ... 1.62 g/kg
Hydrolysable nitrogen ................ 57 mg/kg
Available phosphorus (NH4F extraction).. 32 mg/kg
Effective potassium... 0.36 g/kg
Slowly available potassium........ 0.98 g/kg
Available sulfur (phosphate extraction) 33 mg/kg
Available siliCon ... 0.63 g/kg

Cation exchange capacity
Exchangeable calcium.....
Exchangeable magnesium .
Exchangeable sodium ............ccccoeiiiiiinnnnnnn, 0.24 cmol (Na*)/kg
Exchangeable potassium 0.94 cmol (K*)kg
Exchangeable manganese ............cccoccoveviiiiiciiiicnncnen, 80 mg/kg
Available molybdenum..... 0.13 mg/kg
Available boron ... 0.56 mg/kg
Soluble flUOMNE ........cciiiiiiiiie 2.9 mg/kg

31 cmol(2+)/kg
..22.5 cmol (1/2Ca’")kg
. 5.4 cmo(1/2Mg*")/kg

Soluble salt

....0.016 g/kg
....0.109 g/kg
...0.080 g/kg

... 19 mg/kg
... 18 mg/kg
24 mg/kg
DTPA extraction
Available copper .... 2.6 mg/kg
Available zinc.. .. 2.3 mg/kg
Available iron .. 142 mg/kg
Available manganese 67 mg/kg
Available cadmium ... .0.048 mg/kg
Available lead ..... 2.07 mg/kg
Available nickel s 2.4 mg/kg
Available cobalt..............c.ccooiii 0.39 mg/kg
Hydrochloric acid extraction
Available copper .... ... 1.08 mg/kg
Available ZIiNC.........cccoiiiiiii 3.6 mg/kg
Available iron ... 16.3 mg/kg
Available manganese .... 131 mg/kg
Available cadmium ... .0.053 mg/kg

Available lead
Available nickel
Available chromium

Available arsenic...........ccocviiiiiiiiiiiiic, 0.018 mg/kg
Sodium nitrate extraction
Available CoOpPer ..., 0.034 mg/kg

Available zinc...... .0.068 mg/kg
Available nickel...........cooiiiiiii e 0.047 mg/kg

500 g
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Soils

Code Product Unit
CIL-EDF-5183 Soil - Organic contaminants 1049
Reference values
Polychlorinated dioxins and furans
2,3,78-TCDD .. 0.11 £ 0.14 ng/kg 1,2,3,7,8-PeCDF. ..0.23 £ 0.22 ng/kg
Total TCDD..... 0.32 + 0.88 ng/kg 2,3,4,7,8-PeCDF. ..0.34 £ 0.14 ng/kg
1,2,3,7,8-PeCDD 0.39 + 0.32 ng/kg Total PeCDF .. 3.31 £ 5.74 ng/kg
Total PeCDD ...... 2.96 + 2.40 ng/kg 1,2,3,4,7,8-HxCDF .. .. 0.86 + 0.44 ng/kg
1,2,3,4,7,8-HxCDD 1.12 £ 0.52 ng/kg 1,2,3,6,7,8-HXCDF .. .. 0.58 + 0.26 ng/kg
1,2,3,6,7,8-HxCDD 4.39 + 0.88 ng/kg 1,2,3,7,8,9-HXCDF .. ..0.12 £ 0.16 ng/kg
1,2,3,7,8,9-HxCDD 2.00 + 1.20 ng/kg 2,3,4,6,7,8-HxCDF .. ..0.72 £ 0.92 ng/kg
Total HXCDD .....ccooovviiiiiiiiciene 50.9 + 22.8 ng/kg Total HXCDF 15.6 £ 12.7 ng/kg
1,2,3,4,6,7,8-HpCDD .........ccoeeee. 153 + 57.2 ng/kg 1,2,3,4,6,7,8-HpCDF 13.9 + 3.68 ng/kg
Total HpCDD....... ..492 + 246 ng/kg 1,2,3,4,7,8,9-HpCDF .. ..1.25 £ 0.62 ng/kg
OCDD........... ..7870 + 1650 ng/kg Total HpCDF ... ..54.0 £ 16.0 ng/kg
2,3,7,8-TCDF ....ocooiiiiiiiiiiccs 0.70 + 0.34 ng/kg 58.2 + 32.4 ng/kg
Total TCDF ..o 3.21 £ 2.12 ng/kg
Polychlorinated biphenyls
2,2',5-TriCB (#18) 78.9 + 30.4 ng/kg
2,4,4'-TriCB (#28) 140 + 127 ng/kg
3,4,4'-TriCB (#37) 1710 + 440 ng/kg
2,2',3,5-TetraCB (#44) . 1070 + 552 ng/kg
2,2',4,5-TetraCB (#49) . ..638 + 350 ng/kg
2,2'5,5-TetraCB (#52) .... 2020 + 744 ng/kg
2,4,4'5-TetraCB (#74) 447000 + 348000 ng/kg
3,3'4,4'-TetraCB (#77) ....ccoovveiiiiiiiiiciccs 2,230 + 988 ng/kg
3,4,4'5-TetraCB (#81).. 5.52 +7.42 ng/kg
2,2',3,4,5'-PentaCB (#87) 2370 + 532 ng/kg
2,2'4,4' 5-PentaCB (#99) 1110 % 444 ng/kg
2,2'4,5,5-PentaCB (#101) . ..5370 + 1564 ng/kg
2,3,3',4,4'-PentaCB (#105) . ...629 + 158.4 ng/kg
2,3,3',4',6-PentaCB (#110) 5880 + 2,110 ng/kg
2,3,4,4' 5-PentaCB (#114) 34.6 + 18.0 ng/kg
2,3'4,4' 5-PentaCB (#118) . .6520 + 2,300 ng/kg
2'3,4,4',5-PentaCB (#123) . ...24.1 £ 23.2 ng/kg
3,3'4,4'5-PentaCB (#126) 33.5+ 10.3 ng/kg
2,2'3,3',4,4'-HexaCB (#128) 342 + 135 ng/kg
2,2',3,4,4' 5-HexaCB (#137) ... 87.1 + 32.8 ng/kg
2,2'3,4,4'5-HexaCB (#138)... 2350 + 764 ng/kg
2,2'3,4,55"- HexaCB (#141) .. ..514 + 112 ng/kg
2,2'3,4'5',6- HexaCB (#149).. 2280 + 424 ng/kg
2,2'3,5,5'6- HexaCB (#151) .. ..910 + 752 ng/kg
2,2'4,4'5,5-HexaCB (#153)... 2330 + 842 ng/kg
2,3,3'4,4' 5-HexaCB (#156) ... .189 + 25.0 ng/kg
2,3,3'4,4'5'-HexaCB (#157)... 31.0 + 15.1 ng/kg
2,3,3'4,4'6-HexaCB (#158) ... .224 + 44.8 ng/kg
2,3',4,4'5,5'-HexaCB (#167)... 83.2 + 12.0 ng/kg
3,3'4,4'5,5-HexaCB (#169)... 0.57 + 0.68 ng/kg
2,2',3,3',4,4' 5-HeptaCB (#170) . ..436 + 102 ng/kg
2,2',3,3',4',5,6-HeptaCB (#177) . .362 £ 79.0 ng/kg
2,2',3,3'5,5',6-HeptaCB (#178) 135 + 22.6 ng/kg
2,2'3,4,4'5,5-HeptaCB (#180) 1116 + 500 ng/kg
2,2'3,4,4'5'6-HeptaCB (#183) . .360 + 25.2 ng/kg
2,2'3,4'5,5' 6-HeptaCB (#187) . ..679 + 143 ng/kg
2,3,3'4,4'5,5'-HeptaCB (#189) 14.2 + 5.32 ng/kg
2,2'3,3'4,4'5,5'-OctaCB (#194).... 182 + 44.6 ng/kg
2,2',3,3',4,4'5,6-OctaCB (#195) 90.6 + 17.2 ng/kg
2,2'3,3'4,5,6,6'-OctaCB (#199) .... .229 + 34.2 ng/kg
2,2'3,3',4,4'5,5',6-NonaCB (#206)...........ccccceevrernns 74.8 + 108 ng/kg
2,2'3,3'4,5,5',6,6'-NonaCB (#208) 39.3 + 61.4 ng/kg
DecaCB (#209) 12.9 + 23.0 ng/kg
Brominated diphenyl ethers
2,2 4-TrBDE (#17).c.eeiiieiicceceece e 4.80 £ 6.10 ng/kg
2,4,4'-TriBDE (#28) 38.0 + 79.8 ng/kg
2,2',4,4'-TetraBDE (#47)5 .. 192 + 246 ng/kg
2,2',4,5'-TetraBDE (#49).. 24 4 +19.7 nglkg
2,3',4,4'-TetraBDE (#66) 12.6 £ 10.9 ng/kg
2,2',3,4,4'-PentaBDE (#85) 19.5 + 17.9 ng/kg
2,2',4,4' 5-PentaBDE (#99). ..213 + 186 ng/kg
2,2',4,4',6-PentaBDE (#100)... 55.4 + 31.0 ng/kg
2,2',3,4,4' 5'-HexaBDE (#138) 25.8 + 25.8 ng/kg
2,2',4,4'5,5'-HexaBDE (#153) 111 + 24.0 ng/kg
2,2',4,4'5,6'-HexaBDE (#154) ... 46.0 + 26.6 ng/kg
2,2',3,4,4'5',6-HeptaBDE (#183) ..... 286 + 70.8 ng/kg
DecaBDE (#209) ..1930 + 2300 ng/kg
Polyaromatic hydrocarbons
Anthracene ..........ccccoceeniinnnn. 9650 + 5980 ng/kg Chrysene 16000 + 7500 ng/kg
Benz[a]anthracene. ...11200 + 9420 ng/kg Fluoranthene 33000 + 10300 ng/kg
Benzo[b]fluoranthene............... 18100 £ 19200 ng/kg Indeno[1,2,3-cd]pyrene 9550 + 4140 ng/kg
Benzo[k]fluoranthene.... 5870 + 3320 ng/kg Phenanthrene ... 25900 + 38200 ng/kg
Benzol[g,h,i]perylene . ..8280 + 2600 ng/kg 26300 + 8680 ng/kg
Benzo[a]pyrene 7620 + 6160 ng/kg
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Soils

Code Product Unit

LGCQC3004 - 3006
Quality control reference materials from LGC

LGCQC3004 Clay soil 1 - Metals, inorganics and polynuclear aromatic hydrocarbons 2x2509g
Textural Classification'" - Clay

Sand 2.00-0.063mm
Silt 0.063-0.002mm

Indicative values

31 % wiw Clay <0.002mMM.......cccoiiiiiiieieieeeene 36% wiw
33 % wiw

Extractable metals

300 mg/kg
40000 mg/kg

Hg. ..670 mg/kg

..830 mg/kg

..2mgl/kg

61 mg/kg
Naphthalene <40 pg/kg Chrysene <80 pg/kg
Acenaphthylene .. . <20 pg/kg Benzo(b)fluoranthene. .<70 pg/kg
Acenaphthene. . <30 pg/kg Benzo(k)fluoranthene. .<50 pg/kg
Fluorene.......... . <20 pg/kg Benzo(e)pyrene... .<60 pg/kg
Phenanthrene . . <90 pg/kg Benzo(a)pyrene...... .<60 pg/kg

Anthracene
Fluoranthene
Pyrene.......cccc.....
Cyclopenta(cd)pyrene
Benz(a)anthracene

Dibenzo(ah)anthracene
Indeno(1,2,3,cd)pyrene
<110 pg/kg Benzo(ghi)perylene ....
Anthanthrene

<50 pg/kg
<80 pg/kg
.<90 pg/kg
<70 pg/kg

Water Soluble Boron ....

Loss on Ignition .. 10 % wiw

o According to UK Textural Soil Classification

LGCQC3005 Loamy Sand Soil 1 - Metals, inorganics and polynuclear aromatic hydrocarbons 2x2509g
Textural Classification” - Loamy sand

Sand 2.00-0.063mm
Silt 0.063-0.002mm

Indicative values

81 % wiw Clay <0.002mMm........ccooiiiiiicicicceeeee 10% wiw
9 % wiw

Extractable metals

<3 mg/kg <3 mg/kg
Ba ..150 mg/kg ..<1 mg/kg
Be .7 mg/kg .. 13 mg/kg

14 mg/kg
. . ..520 mg/kg
Crovcvcvcviiiniee. 180mg/lkg . Sbu, 9 mg/kg

220 mg/kg

Naphthalene ... Chrysene <300 pg/kg
Acenaphthylene .. <140 pg/kg Benzo(b)fluoranthene. .. <390 pg/kg
Acenaphthene. . <60 pg/kg Benzo(k)fluoranthene. ..<160 pg/kg
Fluorene.......... <140 pg/kg Benzo(e)pyrene... ..<230 pg/kg
Phenanthrene <500 pg/kg Benzo(a)pyrene <220 pg/kg
Anthracene <210 pg/kg Dibenzo(ah)anthracene <80 pg/kg
Fluoranthene Indeno(1,2,3,cd)pyrene . ..<210 pg/kg
Benzo(ghi)perylene .... ..<310 pg/kg
Anthanthrene <140 pg/kg
... <180 pg/kg
Water Soluble Chloride.... 54 mg/kg Loss on Ignition ...........cccceveviniiinininee,

Water Soluble Boron ....
Total Sulfate........ .850 mg/kg
Total Sulfur ...0.02 % wiw

™ According to UK Textural Soil Classification

<2 mg/kg Water Soluble Sulfate(4)...
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Soils

Code Product Unit
LGCQC3006 Sandy Loam Soil 1 - Metals, inorganics and polynuclear aromatic hydrocarbons 2x2509g
Textural Classification'" - Sandy loam
Sand 2.00-0.063mm Clay <0.002mMm.........ccooiiiiiieiciceees 11% wiw
Silt 0.063-0.002mm
Indicative values
Extractable metals
Naphthalene ... ....<100 pg/kg Chrysene <390 pg/kg
Acenaphthylene .. ..<30 pg/kg Benzo(b)fluoranthene .. <340 pg/kg
Acenaphthene. ..<50 pgr/kg Benzo(k)fluoranthene. .. <190 pg/kg
Fluorene.......... ..<40 pg/kg Benzo(e)pyrene... .. <220 pg/kg
Phenanthrene . <330 pg/kg Benzo(a)pyrene.......... .. <230 pg/kg
Anthracene .. <180 pg/kg Dibenzo(ah)anthracene ... <70 pg/kg
Fluoranthene <500 pg/kg Indeno(1,2,3,cd)pyrene. .. <150 pg/kg
Pyrene ................ <400 pg/kg Benzo(ghi)perylene....
Cyclopenta(cd)pyrene ..<10 pg/kg Anthanthrene
Benz(a)anthracene ... <280 pg/kg
Water Soluble Chloride ...64 mg/kg Loss on Ignition
Water Soluble Boron ...<2 mg/kg Water Soluble Sulfate
Total Sulfate ....... 1300 mg/kg
Total Sulfur ...0.03 % wiw
o According to UK Textural Soil Classification
LGC6115 Soil - PCBs and PAHs 509
LGC6115 is a contaminated sandy loam soil sourced from the Czech Republic. It has been produced to meet the
demands of laboratories seeking to validate methods for accreditation to the UK Environment Agency’s MCERTS
soil testing scheme or similar schemes worldwide.
Certified values
93 pg/kg Benzo(a)anthracene 36 mg/kg
PCB 118 ...... .. 116 pg/kg Benzo(a)pyrene ..0.13 mg/kg
Phenanthrene . .178 mg/kg Benzo(ghi)perylene 0.33 mg/kg
Fluoranthene............c.ccocoviiiiininin, 312 mg/kg
Assesed values
PCB 138 ....ccccvvvevne 16 pg/kg PCB 153.....ccciiviiiins 19 pg/kg PCB 180 .....cccccvvueunne 9.6 pg/kg
New ERM-CC135 Brick works soil - Extractable metals 50¢g
Collected from Hackney Brick Works
The extractable/leachable metal content refers to metals soluble in Aqua Regia using methods based on
1ISO11466 (1995).
Total metals
Certified values
............................. 305 mg/kg 16300 mg/kg 411 mg/kg
23400 mg/kg Mg ...9400 mg/kg ... 139 mg/kg
... 455 mg/kg Mn ..390 mg/kg 345 mg/kg
... 107 mg/kg 1700 mg/kg
47500 mg/kg 291 mg/kg
Indicative values for Al, Be, Co, Li, Mo, Se, Sn, Ti
Extractable metals
Certified values
Al 22700 mg/kg 362 mg/kg
Ba .o 134 mg/kg 277 mg/kg
Be .o, 1.4 mg/kg 391 mg/kg
Ca. 21900 mg/kg . 0.9 mg/kg
..... 20 mg/kg .. 78 mg/kg
... 336 mg/kg 316 mg/kg
Indicative values for Li, Mo Sn, Ti
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Soils

Code Product Unit
LGC6145 Contaminated clay loam soil - Extractable metals, PAHs and inorganics 50 g
LGC6145 is a contaminated clay — loam soil sourced from the Czech Republic. It has been produced to meet the
demands of laboratories seeking to validate methods for accreditation to the UK Environment Agency’'s MCERTS
soil testing scheme or similar schemes worldwide.
Certified values
...38.7 mg/kg 45.1 mg/kg
0.65 mg/kg .. 1.81 mg/kg
47.6 mg/kg ..53.9 mg/kg
62.2 mg/kg 137 mg/kg
...39.0 mg/kg
Assessed values
Naphthalene ... ..9.3 mg/kg Benzo(b)fluoranthene....
Acenaphthylene .. 0.79 mg/kg Indeno(1,2,3-cd)pyrene.
Phenanthrene . .325 mg/kg Water soluble chloride ..
Anthracene .. ..8.4 mg/kg Water soluble sulfate
CRIYSENE......oiiiiiiiiee s 45 mg/kg
Indicative value for Acenaphthene, Fluorene, Fluoranthene, Pyrene, Benzo(a)anthracene, Benzo(k)fluoranthene,
Benzo(a)pyrene, Dibenzo(a,h)anthracene, Benzo(ghi)perylene, Easily liberated cyanide and Total cyanide, Total
sulfur, AIZOS, CaO, Fe,03, K,0, MgO, SOs3, SiO,, TiO,, Soil textural class (UK), Loss on drying, pH, Loss on
ignition, Quartz SiO,, Kaoline clay, Muscovite clay
BCR-481 Industrial soil - PCBs 25¢
Compound Certified value Uncertainty
(IUPAC Code) mg/kg mg/kg
BCR-524 Contaminated industrial soil - PAHs 4049
Compound Certified value Uncertainty
mg/kg mg/kg
Benzo(a)anthracene .
Benzo(a)pyrene
Benzo(e)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene ...
Benzo(b)naphtho(2,1-d)thiophene.
Indeno(1,2,3-cd)pyrene...........
Pentachlorophenol
BCR-529 Industrial sandy soil - PCDDs and PCDFs 509
Compound Certified value Uncertainty
mg/kg mg/kg
1,2,3-Trichlorobenzene....
3,4-Dichlorophenol....
2,4,5-Trichlorophenol
Pentachlorophenol
2,3,7,8-TCDD
1,2,3,7,8-PeCDD ...
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
2,3,7,8-TCDF ..
1,2,3,7,8-PeCDF.
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HXCDF .....ocoooiiiiiiiiiiciccee
2,3,4,6,7,8-HxCDF
BCR-530 Industrial clay soil - Dioxins and furans 50 g
Compound Certified value Uncertainty
mag/kg mag/kg
1,2,3-Trichlorobenzene....
3,4-Dichlorophenol
2,4,5-Trichlorophenol....
Pentachlorophenol
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin .......... 0.061...covvieeeeiiee. 0.011
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin .......... 0.022.....cciiiiiiiiies 0.003
1,2,3,7,8-Pentachlorodibenzofuran......
2,3,4,7,8-Pentachlorodibenzofuran...
1,2,3,4,7,8-Hexachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzofuran
2,3,4,6,7,8-Hexachlorodibenzofuran
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Soils

Code Product Unit
ERM-CCO008 Soil - Pentachlorophenol 30g
Certified value
Pentachlorophenol... 2.04 mg/kg
ERM-CCO009 Soil - Pentachlorophenol 30g
Certified value
Pentachlorophenol... 2.91 mg/kg
ERM-CCO010 Soil - AOX (DIN 38414 Part 18) 579
Certified value
JAX0) GRU 1349.4 mg/kg
AOX - Absorbed Organically Bound Halogens
ERM-CC011 Soil - AOX (DIN 38414 Part 18) 429
Certified value
AOX i 80.4 mg/kg
AOX - Absorbed Organically Bound Halogens
ERM-CCO13A Soil - PAHs 819
Certified values
Napthalene ..o 2.4 mg/kg ChIYSENE. ..o 5.3 mg/kg
Fluorene 1.14 mg/kg Benzo(b)fluoranthene 7.1 mg/kg
Phenanthrene . 12.0 mg/kg Benzo(k)fluoranthene. . 3.4 mg/kg
Anthracene ..... 1.14 mg/kg Benzo(a)pyrene.......... . 4.9 mg/kg
Fluoranthene ....12.9 mg/kg Benzo(g,h,i)perylene 4.6 mg/kg
PYrene ..o 9.6 mg/kg Indeno(1,2,3-c,d)pyrene.......cccccceeveruenunnne 5.2 mg/kg
Benz(a)anthracene ..........ccccccovevienecicnnnne 5.6 mg/kg
ERM-CCO012 Soil - AOX (DIN 38414 Part 18) 6.59
Certified value
AOX ..o 102.3 mg/kg
AOX - Absorbed Organically Bound Halogens
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Soils

Code Product Unit

CIL-EDF-5184 Contaminated sediment - Organic contaminants 1049
Reference values
Polychlorinated dioxins and furans
2,3,7,8-TCDD ..

.1.96 £ 1.10 nglkg 1,2,3,7,8-PeCDF ..122 +24.0 ng/kg

Total TCDD... 5.0 + 13.6 ng/kg 2,3,4,7,8-PeCDF.. 164 + 50.4 ng/kg
1,2,3,7,8-PeCDD . 5.79 + 2.12 nglkg Total PeCDF........ .1,490 + 800 ng/kg
Total PeCDD ....... 5.8 +49.2 ng/kg 1,2,3,4,7,8-HxCDF.. 277 + 42.8 ng/kg
1,2,3,4,7,8-HxCDD . ..5.61+2.72 ng/kg 1,2,3,6,7,8-HxCDF.. ...169 + 23.6 ng/kg
1,2,3,6,7,8-HxCDD .... ..10.9 + 3.50 ng/kg 1,2,3,7,8,9-HxCDF.. ..7.44 +7.38 ng/kg

1,2,3,7,8,9-HxCDD . 6.88 + 1.94 ng/kg 2,3,4,6,7,8-HxCDF.. ..48.4 £ 18.7 ng/kg
Total HxCDD .......... .193 + 134 ng/kg Total HXCDF........... .1,240 + 398 ng/kg
1,2,3,4,6,7,8-HpCDD. ...231 £ 77.6 nglkg 1,2,3,4,6,7,8-HpCDF . ...346 + 45.6 ng/kg
Total HpCDD ....497 + 304 ng/kg 1,2,3,4,7,8,9-HpCDF . ..80.2 + 30.4 ng/kg
OCDD......... .2,050 + 580 ng/kg Total HpCDF. .659 + 462 ng/kg

2,3,7,8-TCDF
Total TCDF
Polychlorinated biphenyls
2,2 5-TriCB (#18)...
2,4,4'-TriCB (#28)
3,4,4'-TriCB (#37)...
2,2',3,5'-TetraCB (#44) ..

(

(

219 + 47.8 nglkg OCDF
1,680 + 486 nglkg

...301 + 50.6 ng/kg

27,600 + 11,200 ng/kg
.54,200 + 15,500 ng/kg
.16,800 + 12,700 ng/kg
.657,000 + 159,000 ng/kg
.476,000 + 155,000 ng/kg
....1,340,000 + 260,000 ng/kg
403,000 + 40,800 ng/kg
.819,000 * 1,660,000 ng/kg
...11,700 + 2,600 ng/kg
341 + 402 ng/kg
.1,810,000 + 1,110,000 ng/kg
.990,000 * 1,870,000 ng/kg
.1,160,000 + 496,000 ng/kg
....3,140,000 + 552,000 ng/kg
....1,050,000 + 314,000 ng/kg
.3,340,000 + 768,000 ng/kg
..... 70,000 + 47,400 ng/kg
.2,520,000 * 904,000 ng/kg
.46,200 + 29,200 ng/kg

..... 2,540 + 1,080 ng/kg
.694,000 + 181,000 ng/kg
.164,000 + 106,000 ng/kg
.3,970,000 + 2,820,000 ng/kg
.1,010,000 # 346,000 ng/kg
...623,000 + 87,400 ng/kg
.3,390,000 * 838,000 ng/kg
.1,410,000 + 788,000 ng/kg
.3,880,000 + 902,000 ng/kg
....457,000 + 189,000 ng/kg
88,900 + 28,000 ng/kg
512,000 + 195,000 ng/kg
162,000 + 18,800 ng/kg
139 £ 92.4 ng/kg
....1,250,000 * 334,000 ng/kg
...207,000 + 85,600 ng/kg
.743,000 + 238,000 ng/kg
....290,000 + 113,000 ng/kg
....2,940,000 * 774,000 ng/kg
....810,000 + 394,000 ng/kg
.1,520,000 + 232,000 ng/kg
50,200 + 18,200 ng/kg
....622,000 + 146,000 ng/kg
...268,000 + 73,800 ng/kg
.691,000 + 226,000 ng/kg
.442,000 + 108,000 ng/kg
152,000 + 35,400 ng/kg
.31,800 + 11,100 ng/kg
6,030 + 3,100 ng/kg

)
2,2'4,5'TetraCB (#49) ..
2,2'5,5'TetraCB (#52) ..
2,344 TetraCB (#66) ..
2,4,4'5-TetraCB (#74)...
3,3'4,4'TetraCB (#77) ..
3,4,4'5-TetraCB (#81)...
2,2'3,4,5-PentaCB (#87
2,2'3',4,5-PentaCB (#97
2,2'4.4' 5-PentaCB (#99) .
2,2'4,5,5-PentaCB (#101) ..
2,3,3'4,4'-PentaCB (#105) ..
2,3,3'4',6-PentaCB (#110)
2,3,4,4'5-PentaCB (#114)
2,3'4,4' 5-PentaCB (#118)
2'3,4,4' 5-PentaCB (#123)
3,3'4,4' 5-PentaCB (#126) ..
2,2'3,3'4,4-HexaCB (#128
2,2'3,4,4' 5-HexaCB (#137)
2,2'3,4,4' 5-HexaCB (#138
2,2'3,4,5,5-HexaCB (#141)
2,2'34'5,5-HexaCB (#146
2,2'3,4"5' 6-HexaCB (#149
2,2'3,5,5'6-HexaCB (#151)
2,2'4.4' 5 5-HexaCB (#153)
2,3,3'4,4' 5-HexaCB (#156) ....
2,3,3'4,4' 5-HexaCB (#157)....
2,3,3'4,4' 6-HexaCB (#158)
2,3'4,4' 5 5-HexaCB (#167)
3,3'4,4'5,5-HexaCB (#169)....
2,2'3,3',4,4' 5-HeptaCB (#170) ..
2,2'3,3'4,5,5-HeptaCB (#172) ..
2,2'3,3' 4'5,6-HeptaCB (#177) ..
2,2'3,3',5,5',6-HeptaCB (#178) ..

)

)

)

).
).

2,2,3,4,4'5,5-HeptaCB (#180) ..
2,2'3,4,4' 5 6-HeptaCB (#183) ..
2,2,3,4'5,5',6-HeptaCB (#187) ..
2,3,3'4,4' 5 5-HeptaCB (#189) ..
2,2,3,3,4,4',5,5-OctaCB (#194)....
2,2'3,3'4,4'56-OctaCB (#195) .
2,2,3,3,4,5,5,6-OctaCB (#199).
2,2'3,4,4' 55 6-OctaCB (#203) .
2,2,3,3,4,4',5,5',6-NonaCB (#206)
2,2'3,3'4,5,5'6,6-NonaCB (#208)
DecaCB (#209)

Polybrominated diphenyl ethers

2,4,4"-TriBDE (#28) 6
2,2' 4,4 TetraBDE (#47)
2,2'4,5'TetraBDE (#49)...
2,3'4,4'TetraBDE (#66)

3,3'4,4'TetraBDE (#77)...
2,2'3,4,4'-PentaBDE (#85
2,2'4,4' 5-PentaBDE (#99)..
2,2'4,4' 6-PentaBDE (#100)....
2,2'3,4,4' 5-HexaBDE (#138) .
2,2'4,4'5,5-HexaBDE (#153).
2,2'4,4'5,6-HexaBDE (#154) .
2,2'3,4,4' 5,6-HeptaBDE (#18
DecaBDE (#209)

Polyaromatic hydrocarbons

...25.8 + 31.2 ng/kg
94.7 + 218 ng/kg
...14.5 + 34.8 ng/kg
....32.0 £ 112 ng/kg
106 + 66.6 ng/kg
14.4 + 45.0 ng/kg
....95.1 £ 206 ng/kg
...17.6 + 38.0 ng/kg
12.2 £ 40.6 ng/kg
22.4 +59.4 ng/kg
25.3 £ 73.8 ng/kg
...43.3 + 82.8 ng/kg
9,900 + 14,300 ng/kg

Acenaphthene ....39,300 + 14,800 ng/kg Chrysene .........cccccueuee. .2,490,000 + 442,000 ng/kg
Acenaphthylene 419,000 + 308,000 ng’/kg Dibenz[a,h]anthracene 243,000 + 159,000 ng/kg
Anthracene ...... 551,000 + 258,000 ng/kg Fluoranthene. .3,690,000 + 636,000 ng/kg
Benz[a]anthracene.. .2,620,000 + 1,010,000 ng/kg Fluorene 69,400 + 76,800 ng/kg

Benzolb]fluoranthene.
Benzo[k]fluoranthene .

.1,550,000 * 574,000 ng/kg Indeno[1,2,3-cd]pyrene..
856,000 + 290,000 ng/kg Naphthalene ....
Benzo[g,h,i]perylene .1,130,000 + 428,000 ng/kg Phenanthrene 622,000 + 424,000 ng/kg
Benzo[a]pyrene .2,390,000 + 1,010,000 ng/kg Perylene ....428,000 + 470,000 ng/kg
Benzo[e]pyrene..................... 1,740,000 + 271,000 ng/kg Pyrene ... 5,710,000 + 445,000 ng/kg

11,320,000 + 780,000 ng/kg
....82,900 + 33,800 ng/kg
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Soils

Code Product Unit
New RTC-CRMO090-100 Clay soil - Nutritients 100 g
Lot 014687
Certified values
Ammonia as N..... 743 £ 35.2 mg/kg
Kjeldahl nitrogen, total (TK 2530 + 104 mg/kg
Phosphorus, total................. ...809 £ 79.5 mg/kg
Total organic carbon (TOC) 5280 + 592 mg/kg
RTC-CRM401-225 Superfund soil (Sludge) - TCLP organics 225¢
Organic contaminated soil from a superfund site in the Western United States. Certified using methods USEPA,
SW846, 3 edition, Extraction Method 1311 and analytical methods 8031, 8150 and 8270.
Lot D5401
Certified values
888 mg/kg Pentachlorophenol 117 mg/kg
Total cresol .. 2660 mg/kg 2,4,6-Trichlorophenol 58.7 mg/kg
Lindane ....1.05 mg/kg
Indicative values for m+p Cresol, 2,4-D
TCLP: Total Characteristic Leaching Procedure.
Superfund: US Government funding for the cleaning up of sites in the United States where dumping of hazardous
waste has occurred.
RTC-CRM402-225 Superfund soil (Sandy loam) - TCLP organics 225¢
The reference values were determined by USEPA SW846 (3rd edition) Extraction Method 1311 and Analytical
Methods 8081, 8150, and 8270. The sample is suitable for these and other similar methods.
Certified values
CD402
Nitrobenzene 12.2 mg/L BHC (Lindane) .......cccccueoveiieniiicincsii 1.28 mg/L
2,4-Dinitrotoluene (2,4-DNT) ....0.619 mg/L 2,4-D 67.1 mg/L
RTC-CRM910-050 Soil (Loam) - PCBs 509
Real-world waste produced from a contaminated site in the Eastern United States. The sample was certified by
USEPA SW846, 3 edition Method 3540A/8081 and is suitable for use by these and other similar methods.
Certified value
D910
Aroclor 1242 ............ 39.4 mg/kg
RTC-CRM911-050 Soil (Loam) - PCBs 509
Real-world waste collected from a percolation pond at an electric generating facility in the Southeastern United
States. The sample was certified by USEPA SW846 (3rd edition) Methods 3540A/3545/3550 and 8082. The
sample is suitable for use by these and other similar methods.
Certified value
BC911
Aroclor 1254 ............ 1.28 mg/kg
RTC-CRM913-050  Soil (Sandy loam) - PCBs 50 g
Real-world waste collected from electric utility storage site Western United States. The PCB value was certified
using extraction method 3540A and analysis method 8081 (PCBs by GC) and is suitable for use by these and
other similar methods.
Certified value
Lot DG913
Aroclor 1254 ............ 5.93 mg/kg
RTC-CRM915-050 Soil (Sandy loam) - PCBs 50¢g
Real-world waste collected from a site in the Western United States. The sample was certified by USEPA SW846,
3" edition Method 3540A/8081 and is suitable for use by these and other similar methods.
Certified values
Lot JG915
Aroclor 1260 ............ 1.50 mg/kg
RTC-CRM916-050 Soil (Loamy sand) - PCBs 50¢g
Real-world waste collected from a site in the Western United States. The sample was certified by USEPA SW846,
3" edition Method 3540A/8081 and is suitable for use by these and other similar methods.
Certified value
Lot IH916
Aroclor 1248 ............ 10.7 mg/kg
RTC-CRM917-050 Soil (Loamy sand) - PCBs 50¢g

Real-world waste collected from a site in the Western United States. The sample was certified by USEPA SW846,
3" edition Method 3540A/8081 and is suitable for use by these and other similar methods.

Certified value
Lot 11917
Aroclor 1242 ............ 5.05 mg/kg
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Soils

Code Product Unit

RTC-CRM918-050  Soil (Sandy loam) - PCBs 50 g
Real-world waste collected from a site in the Western United States. The sample was certified by USEPA SW846,
3" edition Method 3540A/8081 and is suitable for use by these and other similar methods.
Certified value
Lot JI918
Aroclor 1252 ............. 274 mg/kg

RTC-CRM921-050  Soil (Sandy loam) - PCBs 50g
Real-world waste collected from a site in the Western United States. The sample was certified by USEPA SW846,
3" edition Method 3540A/8081 and is suitable for use by these and other similar methods.
Certified value
Lot AL921
Aroclor 1242 ............ 29.8 mg/kg

RTC-CRM922-050 Soil (Loam) - PCBs 50 g
Real-world waste collected from a site in the Western United States. The sample was certified by USEPA SW846,
3 edition Method 3540A/8081 and is suitable for use by these and other similar methods.
Certified value
Aroclor 1016 ............ 8.30 mg/kg

RTC-CRM923-050 Soil (Sandy loam) - PCBs 50¢g
Real-world waste collected from a site in the Western United States. The sample was certified by USEPA SW846,
3 edition Method 3540A/8081 and is suitable for use by these and other similar methods.
Certified value
BL923
Aroclor 1254 ............ 5.47 mg/kg

RTC-CRM924-050 Soil (Silt loam) - PCBs 50 g
Certified value
Lot P76
Aroclor 1242 ............ 8.27 mg/kg

New RTC-CRM927-050 Soil (Clay loam) - PCBs 509
The certified value was determined by USEPA SW846 (3rd edition) Methods 8081A and 8082.
The sample is suitable for use by these and other similar methods.
Certified value
Lot 002392
Aroclor 1242 ............ 7.03 mg/kg
New RTC-CRM961-050 Clay soil - PCBs 50 g

Certified values
Lot 013366
PCBs, total ... 3,100 £ 516 pg/kg

2,4,4'-Trichlorobiphenyl (PCB 28).....
2,2'5,5"-Tetrachlorobiphenyl (PCB 52)
3,3',4,4'-Tetrachlorobiphenyl (PCB 77)....
3,4,4',5-Tetrachlorobiphenyl (PCB 81)
2,2',4,5,5"-Pentachlorobiphenyl (PCB 101).
2,3,3',4,4'-Pentachlorobiphenyl (PCB 105).
2,3',4,4' 5-Pentachlorobiphenyl (PCB 118).
2,3',4,4' 5'-Pentachlorobiphenyl (PCB 123)
2,3,4,4',5-Pentachlorobiphenyl (PCB 114)..
3,3',4,4' 5-Pentachlorobiphenyl (PCB 126).
2,2',3,4,4' 5'-Hexachlorobiphenyl (PCB 138).
2,2'4,4'5,5'-Hexachlorobiphenyl (PCB 153) .
2,3',4,4'5,5'-Hexachlorobiphenyl (PCB 167). .
3,3',4,4',5,5'-Hexachlorobiphenyl (PCB 169)..... .. 124 £ 15.5 pglkg
2,2'3,4,4'5,5'-Heptachlorobiphenyl (PCB 180). .. 116 £ 11.6 pg/kg
2,3,3',4,4'5,5'-Heptachlorobiphenyl (PCB 189). .. 247 +60.2 pg/kg
PCB (156)+(157) 370 + 4.59 uglkg

. 135+ 19.8 ug/kg
.85.9 £ 18.2 ug/kg
223 + 31.5 uglkg
205 + 35.8 ug/kg
..106 £ 11.0 pg/kg
.. 147 £ 18.5 pg/kg
.. 173 £19.9 ug/kg
.. 170 £ 24.0 pg/kg
.. 183 £ 28.9 ug/kg
..213 £ 26.6 pg/kg
.. 130 £ 22.8 ug/kg
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Code Product Unit
New RTC-CRM962-050 Loamy sand - PCBs 50¢g
Certified values
Lot 012222
2,4,4'-Trichlorobiphenyl (PCB 28)..... .. 180 + 53.6 pg/kg
2,2'5,5"-Tetrachlorobiphenyl (PCB 52) .. 179 £ 40.7 pg/kg
3,3',4,4"-Tetrachlorobiphenyl (PCB 77) .. 221 £ 32.1 pg/kg
3,4,4',5-Tetrachlorobiphenyl (PCB 81) .... .. 165 + 2.73 pg/kg
2,2',4,5,5"-Pentachlorobiphenyl (PCB 101). .. 119 £ 39.5 pg/kg
2,3,3',4,4'-Pentachlorobiphenyl (PCB 105). 108 * 19.6 2 pg/kg
2,3',4,4' 5-Pentachlorobiphenyl (PCB 118). .. 154 £ 11.8 2 pug/kg
2,3',4,4' 5'-Pentachlorobiphenyl (PCB 123).......cccccecvnuenn 187 + 28.0 pg/kg
2,3,4,4',5-Pentachlorobiphenyl (PCB 114) 128 + 3.69 pg/kg
3,3',4,4' 5-Pentachlorobiphenyl (PCB 126). .. 124 + 23.3 pg/kg
2,2',3,4,4' 5'-Hexachlorobiphenyl (PCB 138). .. 265 * 84.9 pg/kg
2,2'4,4' 5 5'-Hexachlorobiphenyl (PCB 153) 204 +74.9 ug/kg
2,3,3',4,4' 5'-Hexachlorobiphenyl (PCB 157) 241 £ 101 pg/kg
2,3,3',4,4' 5-Hexachlorobiphenyl (PCB 156).. ..211 £ 60.3 pg/kg
2,3'4,4' 5,5'-Hexachlorobiphenyl (PCB 167). .. 225 + 35.0 pg/kg
3,3'4,4'5,5'-Hexachlorobiphenyl (PCB 169) 178 + 32.9 pg/kg
2,2',3,4,4'5,5'-Heptachlorobiphenyl (PCB 180) 287 +66.5 ug/kg
2,3,3',4,4'5,5'-Heptachlorobiphenyl (PCB 189). .. 204 + 35.7 pg/kg
PCB (156)+(157) 450 + 29.7 pg/kg
New RTC-CRM304-030 Soil - BETX 30g
This soil is typical of that found in the backfill surrounding a leaking underground diesel storage tank (LUST). The
sample has been analyzed by a minimum of 20 laboratories to meet the requirements specified by the IPA/AALA
RM-03, ISO Guides 34 and 35. The soil was certified by USEPA SW846, 3rd edition Method 5030A and 8020A or
8040B and is suitable for use by these and other similar methods.
Certified values
Lot 002520
Benzene........coooiiiiiiii 3.57 mg/kg O-XYIENE ... 2.40 mg/kg
Ethylbenzene ..o 8.73 mg/kg Xylene, total ......ccoeeiiiiiiiiiiiee, 7.02 mg/kg
Toluene........ 3.84 mg/kg Gasoline range organics (C6-C12)........ 65.5 mg/kg
M+HP-XYIENE...cvviiiiiiiiiiiiie e 2.43 mg/kg
New RTC-CRM305-030 Silt loam - BETX 309
The sample was certified by USEPA SW846, 3rd edition Method 5030A and 8020A or 8240B and is suitable for
use by these and other similar methods.
Certified values
Lot 010406
Benzene........coooiiiiiiiii .5 mg/kg M+HP-XYIENE ... 42.7 mg/kg
Ethylbenzene mg/kg o-Xylene ... 23.2 mg/kg
Methyl tert-butyl ether (MTBE) mg/kg Xylene, total .66.7 mg/kg
Toluene mg/kg Gasoline range organlcs (CG C12).......... 235 mg/kg
New RTC-CRM306-030 Soil - BETX 309
This soil is typical of that found in the backfill surrounding a leaking underground diesel storage tank (LUST). The
soil was certified by USEPA SW846, 3rd edition Method 5030A and 8021B or 8260B and is suitable for use by
these and other similar methods.
Certified values
Lot 010590
Benzene ...20.2 mg/kg o-Xylene
Ethylbenzene 40.1 mg/kg m+p Xylene
Methyl tert-butyl ether (MTBE) 9 Total Xylene . 69 5 mg/kg
RTC-CRM307-030 Soil - BTEX 30g
This soil is typical of that found in the backfill surrounding a leaking underground diesel storage tank (LUST). The
soil was certified by USEPA SW846, 3rd edition Method 5030A and 8021B or 8260B and is suitable for use by
these and other similar methods. The value for GRO was determined by GC method 8015M.
Certified values
Lot 015190
Benzene........ccooiiiiiiiii, ...4240 pg/kg 1,3,5 — Trimethylbenzene ....................... 1750 pg/kg
Ethylbenzene .. 6540 pg/kg m+p-Xylene .. 6300 pg/kg
MTBE........... 5430 ug/kg o-Xylene....... .. 3190 pg/kg
Napthalene .. 3560 ug/kg Total Xylene .. 9820 pg/kg
Toluene............... 2790 pg/kg Total purgeable hydrocarbons .............. 65500 pg/kg
1,2,4 —Trimethylbenzene ...2190 pg/kg
RTC-CRM308-030 Soil - BTEX 309
Certified values
Lot 014714
Benzene ...4150 pg/kg Toluene 4940 pg/kg
1,2- Dichlorobenzene 6400 pg/kg 1,2,4-Trimethylbenzene ..5100 pg/kg
1,3-Dichlorobenzene. 1500 pg/kg 1,3,5- Trlmethylbenzene .. 2690 pg/kg
1,4-Dichlorobenzene. 5670 pg/kg m+p-Xylene ..5170 pg/kg
Ethylbenzene................. 1550 pg/kg o-Xylene....... .. 2320 pg/kg
Methyl tert-butyl ether (MTBE) 4720 pg/kg Xylene, total ..........ccc....... .. 7390 pg/kg
Napthalene ...3200 pg/kg Total purgeable Hydrocarbons.............. 67300 pg/kg
Edition 2011/2012 Many other products are available on request - please contact us to enquire! 85



New

New

New

New

Soils

Code

Product

Unit

RTC-CRM309-030

Soil - BETX

Certified values
Lot 013253
Benzene....
Ethylbenzene

Methyl tert-butyl ether (VTBE)
Toluene

2300 pg/kg m+p-Xylene ..
6130 pg/kg o-Xylene.......
Xylenes, total....

12100 pg/kg

30g

ERM-CC017

Mineral oil contaminated soil - Total petrol hydrocarbons (TPH)

To be used for verification of analytical procedures for the determination of TPH in soils and sediments according
to ISO 16703:2004 by GC/FID and for quality control in analytical laboratories.

Certified values
Total petrol hydrocarbons (TPH) ......... 6.6 £ 0.5 g/kg

81g

ERM-CC016

Waste - Total petrol hydrocarbons (TPH)

The intended purpose of reference material ERM®-CC016 is the verification of analytical procedures for the
determination of mineral oil hydrocarbons in waste and soils according to EN 14039 and ISO 16703 by GC-FID
and for quality control in analytical laboratories.

Certified value
Total petrol hydrocarbons (TPH) .............. 3010 + 220 mg/kg

83¢g

LGCQC3013

Loamy sand soil 2 - Total Petroleum Hydrocarbons
Quality control reference material

The method used for the determination of TPH was based on the ISO 16703:2004(E) Standard Soil Quality-
Determination of content of hydrocarbons in the range of C10 to C40 by gas chromatography.

Indicative values
Textural classification

Sand: 2.00-0.063 mm......... 87 %
Silt: 0.063 — 0.002.. 6%
Clay: <0.002 mm................. 7%

Constituent
Total Petroleum Hydrocarbons (C10-C40).................. 4100 mg/kg

100 g

RTC-CRM352-100

Soil (Loamy sand) - Total petroleum hydrocarbons (TPH)

This soil is typical of that found in the backfill surrounding a leaking underground diesel storage tank (LUST).
The soil was certified by USEPA 418.1.

Certified value
TPH. s 1130 mg/kg

100 g

RTC-CRM350-100

Soil (Sandy loam) - Total petroleum hydrocarbons (TPH)

This soil is typical of that found in the backfill surrounding a leaking underground diesel storage tank (LUST).
The soil was certified by USEPA 418.1.

Certified value
Lot 013246
TPH. e 8300 mg/kg

100 g

RTC-CRM353-100

Soil (Sandy loam) - Total petroleum hydrocarbons (TPH)

This soil is typical of that found in the backfill surrounding a leaking underground diesel storage tank (LUST).
The soil was certified by USEPA 418.1.

Certified value
Lot 012182
TPH. e 2200 mg/kg

100 g

RTC-CRM355-100

Soil (Sandy loam) - Total petroleum hydrocarbons (TPH)

This soil is typical of that found in the backfill surrounding a leaking underground diesel storage tank (LUST).
The soil was certified by USEPA 418.1.

Certified value
Lot JC355
TPH. oo 7040 mg/kg

100 g

RTC-CRM356-100

Soil (Sandy loam) - Total petroleum hydrocarbons (TPH)

This soil is typical of that found in the backfill surrounding a leaking underground diesel storage tank (LUST).
The soil was certified by USEPA 418.1.

Certified value
Lot GK356
TPH. 3810 mg/kg Diesel Range Organics (C10-C20).......... 611 mg/kg

100 g

RTC-CRM358-100

Soil (Sandy loam) - Total petroleum hydrocarbons (TPH)

The value was determined by USEPA Method 8015M, 418.1, Total Recoverable Petroleum Hydrocarbons.
Certified value

TPH. e 3650 mg/kg

100 g
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Code Product Unit
RTC-CRM359-100 Soil (Sandy loam) - Total petroleum hydrocarbons (TPH) (as diesel) 100 g
Certified value
Lot 015649
Diesel range organics, C10-C28 .982 mg/kg Total EPH 1110 mg/kg
Diesel Range Organics (DRO) ...1030 mg/kg
RTC-CRM360-100 Soil (Sandy loam) - Total petroleum hydrocarbons (TPH) as (30/40WT motor) oil 100 g
The reference value for TPH was determined by USEPA SW846 (3rd edition) Method 8015B and 8015M.
TPH source is 30/40WT motor oil.
Certified values
Lot 013220
Residual Range Organics (RRO) C28-C35..........cccccvvruene 414 mg/kg
RTC-CRM357-100 Soil (Sandy loam) - Total petroleum hydrocarbons (TPH) 100 g
This soil is typical of that found in the backfill surrounding a leaking underground diesel storage tank (LUST).
The soil was certified by USEPA 418.1.
Certified value
Lot JF357
TPH . 3220 mg/kg
New RTC-CRM372-100 Sandy soil - Total petroleum hydrocarbons (TPH) 100 g
Certified values
Lot 014092
Total Petroleum Hydrocarbon C10 to C12 Aromatics 17.1 mg/kg
C10 to C12 Aliphatics C12 to C16 Aromatics 112 mg/kg
C12 to C16 Aliphatics C16 to C21 Aromatics 96.2 mg/kg
C16 to C21 Aliphatics... C21 to C35 Aromatics 39.4 mg/kg
C21 to C35 Aliphatics
New RTC-CRM373-100 Loamy Soil - TPH Banded 100 g
The soil is to be extracted and analyzed using an appropriate extraction and analytical method for TPH, assuming
a high concentration sample. The values given are based on GC-FID/PID and column separation methods for
aliphatics and aromatics.
Certified values
Lot 014476
C10 to C12 Aliphatics.......ccccceuee.. 93.6 + 10.5 mg/kg
C12 to C16 Aliphatics.... ....302 + 23.2 mg/kg
C16 to C21 Aliphatics .........ccccceenn 205 + 10.3 mg/kg
C21 to C35 Aliphatics .........ccccceene 539 + 30.9 mg/kg
C10 to C12 Aromatics .. ...36.8 = 8.15 mg/kg
C12 to C16 Aromatics .. ....151 £ 24.0 mg/kg
C16 to C21 Aromatics .................. 86.8 £ 11.1 mg/kg
C21 to C35 Aromatics ...........c...... 26.7 + 6.50 mg/kg
Total Petroleum Hydrocarbons.....1050 + 101 mg/kg (TPH), (C6-C35)
New RTC-CRM371-100 Loamy Soil - TPH Banded 100 g
The soil is to be extracted and analyzed using an appropriate extraction and analytical method for TPH, assuming
a high concentration sample.
Certified values
Lot 013042
C10 to C12 AlIPhatiCS ....ccvveiiiiiciicc e 280 + 14.8 mg/kg
C12 to C16 Aliphatics ... 764 £ 42.1 mg/kg
C16 to C21 Aliphatics... . 574 + 30.4 mg/kg
C21 to C35 Aliphatics... 63.4 + 6.89 mg/kg
C10 to C12 Aromatics 60.0 + 6.70 mg/kg
C12 to C16 Aromatics ... 210 £ 35.9 mg/kg
C16 to C21 Aromatics .. . 168 = 12.4 mg/kg
C21 to C35 Aromatics 23.6 +4.78 mg/kg
Total Petroleum Hydrocarbons(C6-C35) (TPH) .. 1,570 = 286 mg/kg
RTC-CRM500-030 Soil (Sandy loam) - Gasoline 30¢g
The sample was certified by USEPA Method 8015B, and is suitable for use by this and other similar methods.
Certified value
Benzene ....9.03 mg/kg m+p-Xylene 25.3 mg/kg
Ethylbenzene .. 6.16 mg/kg o-Xylene.... ..9.23 mg/kg
Napthalene .. 1.51 mg/kg Xylene, total .. .. 46.3 mg/kg
Toluene ....30.1 mg/kg Gasoline range organics (C5- 334 mg/kg
New RTC-CRM501-030 Soil (Loamy clay) - BTEX/GRO 30g
The sample was certified by USEPA Method 8015B, and is suitable for use by this and other similar methods.
Certified values
Lot 010589
Benzene 10.5 mg/kg o-Xylene 12.6 mg/kg
Ethylbenzene .. ...9.63 mg/kg Xylene, total .46.3 mg/kg
Toluene..... ...42.6 mg/kg Gasoline range organics (C6-C12) ..480 mg/kg
m+p-Xylene 34.2 mg/kg
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New RTC-CRM502-030 Soil (clay) - BTEX/GRO 309
The sample was certified by USEPA Method 8015B, and is suitable for use by this and other similar methods.
Certified values
Lot 013606
Benzene........ccoooiiiiiiiiei 8.79 mg/kg O-XYIENE ..o 8.66 mg/kg
Ethylbenzene .. 5.77 mg/kg Xylene, total.. .33.0 mg/kg
Toluene........ ...27.4 mg/kg Gasoline range organics (C5- 357 mg/kg
m+p-Xylene 23.4 mg/kg
RTC-CRM504-030 Soil (Sandy loam) - Gasoline 30g
The certified values were determined by USEPA SW846 (3rd edition) Method 8015B.
Certified values
Lot 016116
GRO (Gasoline Range Organics) o-Xylene 26.1 mg/kg
Benzene........ccccoeienen. Total Xylene . ..92.9 mg/kg
Ethylbenzene .. Naphthalene..... .. 3.94 mg/kg
Toluene........ . GRO (C5-C10).... 685 mg/kg
m+p-Xylene ...70.7 mg/kg
New RTC-CRM513-030 Soil - BTEX/GRO 309
Certified values
Lot 011783
Benzene 5.11 mg/kg o-Xylene 5.70 mg/kg
Ethylbenzene .. 3.86 mg/kg Xylene, total .. 18.7 mg/kg
Toluene........ 18.6 mg/kg Gasoline range organic (GRO), 242 mg/kg
m+p-Xylene......... JRTTOTTRRR ...14.5 mg/kg C5-C10
RTC-CRM550-100 Soil (Sandy loam) - Diesel 100 g
This soil is typical of that found in the backfill surrounding a leaking underground diesel storage tank (LUST).
The soil was certified by USEPA SW846 (3rd edition) Method 8015B.
Certified value
Lot 015644
Diesel Range Organics ............c.cc.ccceeenee. 963mg/kg
New RTC-CRM555-100 Soil (Silty loam) - Diesel 100 g
The reference value for DRO was determined by USEPA SW846 (3rd edition) Method 8015B and 8015M.
The reference value for TPH was determined by USEPA SW846 (3rd edition) Method 413.1 and 418.1.
New RTC-CRM558-100 Soil (Clay loam)- Diesel 100 g
The sample was certified by USEPA Method 8015B, and is suitable for use by this and other similar methods.
Certified values
591 mg/kg
544 mg/kg
New RTC-CRM608-025 Sandy loam 1 - Volatile organic analytes (VOAs) 25¢

Certified values
ACEIONE.....oiiiiiiiic e 8620 pg/Kg
Benzene 7750 pg/Kg

Bromobenzene ...... ... 7660 pg/Kg
Bromodichloromethane. ...2490 pg/Kg
Bromoform 8840 pg/Kg
2-BUtanone .........ccccoeeeeiiiiiiiieee 20900 pg/Kg

(Methyl ethyl ketone,MEK)
Carbon tetrachloride .....

Chlorobenzene.... ...5730 pg/Kg
1,2-Dibromo-3-chloropropane (DBCP).. 5200 pg/Kg
1,2-Dibromoethane............ccccocevviiiennne 7190 pg/Kg
(EDB, Ethylene dibromide) . Tetrachloroethylene
Dibromomethane ... ...8620 pg/Kg
1,2-Dichlorobenzene. .. 2460 pg/Kg
1,3-Dichlorobenzene. ... 7150 pg/Kg
1,4-Dichlorobenzene. ...5850 pg/Kg
1,1-Dichloroethane ... ...2270 pg/Kg
1,2-Dichloroethane ... ...8210 pg/Kg
1,1-Dichloroethylene...... ...9860 pg/Kg
cis-1,2-Dichloroethylene 7810 pg/Kg
1,2-Dichloropropane 8690 pg/Kg
cis-1,3-Dichloropropene... ... 7960 pg/Kg

4-Methyl-2-pentanone
...3050 pg/Kg

trans-1,3-Dichloropropene ...4300 pg/Kg
trans-1,2-Dichloroethylene 9050 pg/Kg
Ethylbenzene ..........cccoooiiiiiiiii, 7770 pg/Kg

Hexachloroethane............cccccooiiciennns 2030 pg/Kg
2-Hexanone 16800 pg/Kg
Isopropylbenzene ..5800 pg/Kg

Methyl bromide.... 5010 pg/Kg
Methyl chloride .... 2480 pg/Kg
Methylene chloride (Dichloromethane) ...6220 pg/Kg

5690 pg/Kg

Methyl tert-butyl ether 3340 pg/Kg
Naphthalene..... ..4830 pg/Kg
Styrene ..4780 pg/Kg
1,1,2,2-Tetrachloroethane.... 4060 pg/Kg

4460 pg/Kg

(Perchloroethylene)
Toluene
1,2,4-Trichlorobenzene .
1,1,1-Trichloroethane.....
1,1,2-Trichloroethane.....
Trichlorofluoromethane .
1,2,3-Trichloropropane..
1,2,4-Trimethylbenzene ....
1,3,5-Trimethylbenzene ....

8180 pg/Kg
..6160 pg/Kg
..5830 ug/Kg
..2050 pg/Kg
..5140 pg/Kg
..2820 ug/Kg
4670 pg/Kg
6140 pg/Kg

Vinyl chloride.... ..1560 pg/Kg
m+p-Xylene ..9940 pg/Kg
o-Xylene 8350 pg/Kg
Xylene, total........cccooiiiiiiiiiiiiiiiics 18200 pg/Kg
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RTC-CRM627-030 Soil (Sandy loam) - Volatile organic analytes (low level) 30g
The following sample was certified using USEPA SW846, 3rd edition, method 8260, and is ideal for methanol
extraction
Certified values
Benzene 56.5 pg/kg Styrene
Carbon tetrachloride . .44.8 pg/kg 1,1,1,2-Tetrachloroethane. 99.8 pg/kg
Chlorobenzene ......... .52.6 pg/kg 1,1,2,2-Tetrachloroethane. 87.8 pg/kg
1,2-Dichlorobenzene. .40.9 pg/kg Toluene 75.7 pglkg
1,3-Dichlorobenzene. .70.4 pg/kg 1,2,4-Trichlorobenzene . 48.9 pg/kg
1,4-Dichlorobenzene. .74.9 pg/kg 1,1,2-Trichloroethane....
1,2-Dichloroethane 60.7 pg/kg 1,2,3-Trichloropropane
Ethylbenzene 88.4 pg/kg 1,2,4-Trimethylbenzene ...
Hexachloroethane................... .. 147 pg/kg m+p-Xylene................
Methyl chloride (Chloromethane .23.3 pg/kg o-Xylene.... .
Methyl tert-butyl ether (MTBE) 121 pg/kg Xylene, total 117 pg/kg
RTC-CRM633-030 Soil (Loamy sandy) - Volatile organic analytes (low level) 30¢g
Analytical data for certification was obtained using USEPA SW846, 3rd edition method 8260 (VOCs by GC/MS).
The sample is intended for use in analytical systems using this and related methods.
Certified values
Lot 015216
Acetone 411 pg/kg 2-Hexanone 422 ug/kg
Benzene .52.2 pg/kg Isopropylbenzene . 106 pg/kg
Bromobenzene 153 pg/kg Methyl bromide (Bromomethane) ............ 79.3 pg/kg
Bromodlchloromethane ............................ 65.1 pg/kg Methyl chloride (Chloromethane)...
2-Butanone (Methyl ethyl ketone, MEK)....330 pg/kg Methyl tert-butyl ether (MTBE).....
Carbon tetrachloride . Naphthalene
Chlorobenzene Styrene
Chloroethane 1,1,1,2-Tetrachloroethane....
Chloroform 120 pg/kg Tetrachloroethylene
1,2-Dibromo-3- chloropropane (DBCP).....98.4 pg/kg Toluene........c..ccc.e..
Dibromochloromethane ................cccccce 1,2,4-Trichlorobenzene
1,2-Dibromoethane (EDB) 1,1,1-Trichloroethane
Dibromomethane........... 1,1,2-Trichloroethane
1,2-Dichlorobenzene. Trichloroethene (Trlchloroethylene)
1,3-Dichlorobenzene Trichlorofluoromethane...............cccccocee. 102 pg/kg
1,4-Dichlorobenzene 1,2,3-Trichloropropane
1,2-Dichloroethane ... 1,2,4-Trimethylbenzene 132 pg/kg
1,1-Dichloroethylene 1,3,5-Trimethylbenzene 190 pg/kg
cis-1,2-Dichloroethylene .. Vinyl chloride..............
1,2-Dichloropropane...... 37.2 pg/kg m+p-Xylene..
cis-1,3-Dichloropropene... 183pg/kg o-Xylene.......
trans-1,2-Dichloroethylene ..49.6pg/kg Xylene, total
Ethylbenzene ..........cccoeiviiiininnns ....56.6 pg/kg
New RTC-CRM636-025 Loamy sand 4 - Volatile organic analytes 25¢g
Certified values
Lot 016530
Acrolein 1080 pg/kg Ethylbenzene 6150 pg/kg
Acetone. ..27900 pg/kg 2-Hexanone ..... 11700 pg/kg
Benzene....... 5110 pg/kg Isopropylbenzene . 5440 pg/kg
Bromobenzene ...... 3810 pg/kg Methyl bromide.... .. 1980 pg/kg
Bromodichloromethane .. ....3500 pg/kg Methyl chloride.... .. 3620 pg/kg
2-Butanone (Methyl ethyl ketone MEK) 15800 pg/kg ... 10700 pg/kg
Carbon tetrachloride ...3110 pglkg  Methyl tert-butyl ether (MTBE)................ 6600 pg/kg
Chlorobenzene 4740 pg/kg .. 6780 pg/kg
Chloroethane............. .. 7070 pg/kg
2-Chloroethyl vinyl ether 1,1,1,2- Tetrachloroethane 5580 pg/kg
Chloroform ...8260 pg/kg 1,1,2,2-Tetrachloroethane... 7070 pg/kg
1,2-Dibromo-3-chloropropane. 5280 pg/kg Tetrachloroethylene ...... .. 8430 pg/kg
Dibromochloromethane ... 8680 ug/kg Toluene......ccceeveenees .. 4840 pg/kg
Dibromomethane ...7950 pg/kg 1,2,4-Trimethylbenzene ... 8400 pg/kg
1,2-Dichlorobenzene 1,1,2-Trichloroethane 2260 pg/kg
1,3-Dichlorobenzene. Trichloroethene........... .. 7630 pg/kg
1,4-Dichlorobenzene. Trichlorofluoromethane. .. 8280 pg/kg
1,1-Dichloroethane 1,2,3-Trichloropropane 8550p9/kg
1,2-Dichloroethane 1,2,4-Trimethylbenzene ... 7650 pg/kg
1,1-Dichloroethylene 1,3,5- Tnmethylbenzene 12000 pg/kg
cis-1,2-Dichloroethylene .. 9050 ug/kg Vinyl chloride... . .. 5360 pg/kg
1,2-Dichloropropane...... 7800 pg/kg m+p-Xylene.. .. 8920 pg/kg
trans-1,3-Dichloropropen 6690 ug/kg o-Xylene.... .. 2680 pg/kg
trans-1,2-Dichloroethylene ...6720 pg/kg Xylene 11300 pg/kg
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New RTC-CRM638-025 Clay 2- Volatile organic analytes 25¢g
Certified values
Lot 015215
Acetone. ..27900 pg/kg 2-Hexanone...... 15800 pg/kg
Benzene....... Isopropylbenzene . 8520 pg/kg
Bromobenzene ...... Methyl bromide.... .. 5020 pg/kg
Bromodichloromethane... Methyl chloride .................. .. 1970 pg/kg
2-Butanone (Methyl ethyl ketone MEK) 11100 ua/kg 4-Methyl-2-pentanone (MIBK). 10600 pg/kg
Methyl tert-butyl ether (MTBE) .. 3060 pg/kg
Chlorobenzene.... Naphthalene .. 6250 pg/kg
Chloroethane Styrene 5650 pg/kg
Chloroform 1,1,1,2-Tetrachloroethane.... 5280 pg/kg
1,2-Dibromo-3-chloropropane. 5730 pg/kg Tetrachloroethylene ...... .. 7200 pg/kg
Dibromochloromethane ... Toluene.......ccceeveeee .. 8060 pg/kg
1,2-Dibromomethane 1,2,4-Trichlorobenzene 2960 pg/kg
Dibromomethane 1,1,1-Trichloroethane 9380 pg/kg
1,2-Dichlorobenzene. 1,1,2-Trichloroethane. .. 2940 pg/kg
1,3-Dichlorobenzene. Trichloroethene........... ... T470pg/kg
1,4-Dichlorobenzene Trichlorofluoromethane 8400 pg/kg
1,2-Dichloroethane 1,2,3-Trichloropropane 3490 pg/kg
1,1-Dichloroethylene 1,2,4-Trimethylbenzene 11400 pg/kg
cis-1,2-Dichloroethylene .. 1,3,5-Trimethylbenzene 18800 pg/kg
1,2-Dichloropropane Vinyl chloride 8370 pg/kg
cis-1,3-Dichloropropene m+p-Xylene 11500 pg/kg
trans-1,2-Dichloroethylene 9380 pg/kg o-Xylene. .. 2790 pg/kg
Ethylbenzene ...6480 pg/kg Xylene 14500 pg/kg
RTC-CRM106-100  Soil (Sandy loam) - Semi-volatile organic analytes (Semi-VOAs) 100 g
Soil contaminated with semi-volatile organic compounds, from the Western region of the United States. The
sample was certified by USEPA SW846, 3rd edition extraction methods 3540A (Soxhlet), 3550 (sonication), and
analysis method 8270A (Semivolatile organics by GC/MS). The sample is suitable for use by these and other
similar methods.
Certified values
Lot CF106
19.54 mg/kg 2,4-Dintrotoluene 29.31 mg/kg
Chlorophenol 17.76 mg/kg 2,6-Dinitrotoluene 16.64 mg/kg
4-Methylphenol ..........ccccccviiiiiiiiiiiins 1.71 mg/kg Pentachlorophenol 29.89 mg/kg
3-Nitroaniline....... ..11.64 mg/kg Phenanthrene............. ..0.63 mg/kg
2,4-Dinitrophenol 3.90 mg/kg Bis(2-ethylhexyl)phthalate..... 24.14 mg/kg
4-Nitrophenol .. ..15.15 mg/kg
RTC-CRM114-100 Soil (Loam) - Semi-volatile organic analytes (Semi-VOAs) 100 g
Soil contaminated with Semi-Volatile Organic compounds, from a site in the Western region of the United States.
The Semi-VOA values in the sample were certified by USEPA SW846, 3rd edition Extraction Methods 3540C
(Soxhlet extraction), 3550 (Sonication) and analysis method 8270C (Semivolatile organics by GC/MS).
The sample is suitable for use by these and other similar methods.
Certified values
Lot 11114
Benzo(a)anthracene ..................... ...11.5 mg/kg Hexachlorobenzene ............ccccooeiiis 77.1 mg/kg
Benzo(a)pyrene ..... 33.8 mg/kg Hexachloroethane.......... ..11.0 mg/kg
Benzo(ghi)perylene 6.68 mg/kg 1- and 2-Methylnaphthalene. ..61.3 mg/kg
2-Chlorophenol....... 30.7 mg/kg 3-Nitroaniline.................. ..29.2 mg/kg
2,4-Dichlorophenol. 24.6 mg/kg Nitrobenzene ..29.9 mg/kg
2,4-Dinitrotoluene .. 30.2 mg/kg 4-Nitrophenol.... ..45.4 mg/kg
Fluoranthene... 54.4 mg/kg Pentachlorophenol . .. 30.9 mg/kg
Fluorene 254 mglkg  PYrene......ocoiiiiiiieee 9.2 mg/kg
RTC-CRM109-100 Soil (Sandy loam) - Organic contaminants 100 g
BNA contaminated soil, from a site in the Western United States and is not "spiked or fortified" in any manner.
The BNA values in the sample were certified by USEPA SW846, 3rd edition Extraction Methods 3540A/3541
(Soxhlet), 3550 (sonication), and analysis method 8270A (Semivolatile organics by GC/MS). The sample is
suitable for use by these and other similar methods.
RTC-CRM110-100 Soil (Sandy loam) - Organic contaminants 100 g

BNA contaminated soil from a site in the Western United States. The BNA values in the sample were certified by

USEPA SW846, 3rd edition Extraction Methods 3540A/3541 (Soxhlet), 3550 (sonication), and analysis method
8270B (Semivolatile organics by GC/MS). The sample is suitable for use by these and other similar methods.

Certified values
Lot LG110

Acenaphthene
Bis(2-ethylhexyl)phthalate
2-Chlorophenol
Dibenzofuran
2,4-Dinitrophenol ...
2,4-Dinitrotoluene ..
2,6-Dinitrotoluene
Fluoranthene
Fluorene

...55.6 mg/kg
13.1 mg/kg
...21.4 mg/kg

Indicative value for 3-Nitroaniline

Hexachlorobenzene 71.3 mg/kg

Hexachloroethane .. ..8.79 mg/kg
Naphthalene 30.3 mg/kg
2-Nitroaniline..... 46.3 mg/kg

4-Nitrophenol
Nitrobenzene.... ..15.1 mg/kg
Pentachlorophenol 27.1 mg/kg
Phenol ..o 13.9 mg/kg

..26.2 mg/kg
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RTC-CRM111-100 Soil (Loamy sand) - Organic contaminants 100 g
BNA contaminated soil from a site in the Rocky Mountain region of the United States. The BNA values in the
sample were certified by USEPA SW846, 3rd edition Extraction Methods 3540A/3541 (Soxhlet), 3550 (sonication),
and analysis method 8270A (Semivolatile organics by GC/MS). The sample is suitable for use by these and other
similar methods.
Certified values
Lot IH111
Acenaphthene ...21.3 mg/kg Hexachloroethane 7.51 mg/kg
Bis(2-ethylhexyl)phthalate 36.0 mg/kg Naphthalene..... .. 10.8 mg/kg
Dibenzofuran ...... 6.91 mg/kg 2-Nitroaniline .30 mg/kg
2,4-Dinitrotoluene .. 33.7 mg/kg 3-Nitroaniline . 5 85 mg/kg
2,6-Dinitrotoluene .. 15.4 mg/kg Nitrobenzene.... .. 30.7 mg/kg
Fluoranthene... 56.1 mg/kg 4-Dinitrophenol.... .. 8.70 mg/kg
Fluorene.............. 21.4 mg/kg Pentachlorophenol............ccccociiiiinnnns 22.0 mg/kg
Hexachlorobenzene ...23.1 mg/kg

RTC-CRM113-100 Soil (Loamy sand) - Organic contaminants 100 g
BNA contaminated soil from a site in the Western region of the United States. The BNA values in the sample were
certified by USEPA SW846, 3rd edition Extraction Methods 3540A/3541 (Soxhlet), 3550 (Sonication), and analysis
method 8270C (Semivolatile Organics by GC/MS). The sample is suitable for use by these and other similar
methods.
Certified values
Lot FI113
Bis(2-ethylhexyl)phthalate 0.97 mg/kg Hexachlorobenzene 14.3 mg/kg
Benzo(b)fluoranthene ... Hexachloroethane.. .. 1.65 mg/kg
Benzo(a)pyrene 4-Methylphenol 7.55 mg/kg
Chrysene 2-Nitroaniline.... 14.5 mg/kg
2,4-Dinitrophenol 3-Nitroaniline ..0.98 mg/kg
2,4-Dinitrotoluene .. Nitrobenzene.... .. 5.88 mg/kg
Fluoranthene 4.56 mg/kg
Fluorene. .......coviviiiiiiiiieeeeeeee 8.41 mg/kg PYrene......ooiiiiiiieieeeeee 37.0 mg/kg

RTC-CRM115-100 Soil (Loamy sand) - Organic contaminants 100 g
PAH contaminated soil from a site in the Western Region of the United States.
Certified values
Lot JC115
Acenaphthene ....4.60 mg/kg Fluoranthene.... 22.1 mg/kg
Benzo(a)anthracene . 12.1 mg/kg Fluorene .. 13.0 mg/kg
Benzo(b)Fluoranthene...............ccccoceenee. 0.930 mg/kg Naphthalene 1.34 mg/kg
Chrysene ....16.8 mg/kg Phenanthrene ...0.080 mg/kg
Dibenzofuran ....10.6 mg/kg 7.66 mg/kg
Indicative values for Anthracene and Bis(2-ethylhexyl)phthalate

New RTC-CRM116-100 Soil (Loam) - Organic contaminants 100 g

BNA contaminated soil from a site in the Western United States. The certified values were determined by USEPA
SW846 (3rd edition) Extraction Method 3540C (soxhlet) and 3550 (sonicaton), and Analysis Method 8270C
(semivolatile organics by GC/MS).The sample is suitable for these and other similar methods.
Certified values
Lot JL116
Naphthalene .........ccccooioiiiiiiiie 2.81 mg/Kg 2,6-Dinitrotoluene (2,6-DNT)................... 7.54 mg/Kg
Nitrobenzene ............cccceoeiiiiiiciiiie 3.89 mg/Kg bis(2- EththexyI) phthalate (DEHP) ........ 9.51 mg/Kg
Acenaphthene. 6.04 mg/Kg Fluoranthene.. ..7.08 mg/Kg
Acenaphthylene .. .7.8 mg/Kg Fluorene........... ..5.72 mg/Kg
Anthracene ...6.15 mg/Kg Hexachlorobenzene 7.12 mg/Kg
Benzo(a)anthracene 5.25 mg/Kg ISOPhorone .........coevveieiiccccee 6.63 mg/Kg
4-Bromophenyl phenyl ether 9.92 mg/Kg 2-Methyl-4,6-dinitrophenol ..5.96 mg/Kg
4-Chloro-3-methylphenol . 5.88 mg/Kg 2-Nitrophenol ....4.9 mg/Kg
2-Chlorophenol 5.51 mg/Kg 4-Nitrophenol 6.79 mg/Kg
Chrysene 1.38 mg/Kg Pentachlorophenol 6.55 mg/Kg
Dibenzofuran ...... ...5.91 mg/Kg Phenanthrene .. ..6.96 mg/Kg
Di-n-butyl phthalate 10.8 mg/Kg Phenol....... ..9.28 mg/Kg
2,4-Dichlorophenol Pyrene.... RPN 3.92 mg/Kg
2,4-Dinitrophenol 2,4,6-Trichlorophenol............cc.ccocvvnrnne. 5.35 mg/Kg
2,4-Dinitrotoluene (2,4-DNT) .......ccccccveuene 8.5 mg/Kg
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New RTC-CRM118-100 Soil (Sandy loam) - Organic contaminants 100 g

The certified values were determined by USEPA SW846 (3rd edition) Extraction Method 3540C (soxhlet) and
3550 (sonicaton), and Analysis Method 8270C (semivolatile organics by GC/MS). The sample is suitable for these
and other similar methods.

Certified values
Lot Al118

1,2,4-Trichlorobenzene.....
2,4,5-Trichlorophenol....
2,4,6-Trichlorophenol
2,4-Dichlorophenol.
2,4-Dimethylphenol
2,4-Dinitrotoluene ..
2,6-Dinitrotoluene ..
2-Chlorophenol
2-Nitrophenol

4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Nitrophenol

....6.43 mg/kg Benzo(k)fluoranthene
8.75 mg/kg Dibenzofuran.......
6.60 mg/kg Diethylphthalate ..
7.05 mg/kg Di-n-butylphthalate .
6.42 mg/kg Fluoranthene....
2.64 mg/kg Fluorene...........
3.42 mg/kg Hexachlorobenzene ...
5.99 mg/kg Hexachlorobutadiene .
7.08 mg/kg Hexachloroethane ..
Isophorone.......
Naphthalene
Nitrobenzene

................ 6.05 mg/kg
.. 7.99 mg/kg
.. 7.00 mg/kg
.. 7.30 mg/kg
..4.64 mg/kg
..4.75 mg/kg
..5.48 mg/kg
..4.61 mg/kg
..4.99 mg/kg
..5.83 mg/kg
7.79 mg/kg
7.95 mg/kg

Acenaphthene. Pentachlorophenol . ..5.07 mg/kg
Acenaphthylene .. Phenanthrene... ..5.69 mg/kg
Anthracene Phenol ... 9.23 mg/kg
Benzo(a)pyrene ........ccoceeieiieiieiieeen 7.83 mg/kg PYrene.....ccoiiiiiiieieeee e 5.00 mg/kg
Indicative value for 2,4-Dinitrophenol
New RTC-CRM119-100 Soil (Sandy loam) - Organic contaminants 100 g

The certified values were determined by USEPA SW846 (3rd edition) Extraction Method 3540C (soxhlet) and
3550 (sonicaton), and Analysis Method 8270C (semivolatile organics by GC/MS). The sample is suitable for these
and other similar methods.

Certified values

Lot BC119

Acenaphthene 2,4-Dimethylphenol .............c..ccccooiis 4.68 mg/kg
Acenaphthylene Dimethylphthalate ... 9.73 mg/kg
Anthracene Dioctylphthalate..............c..coooviiiiinns 5.73 mg/kg
Benzo(a)pyrene .. 6.43 mg/kg Fluoranthene..... ..5.70 mg/kg
Bis(2-ethylhexyl) . 8.80 mg/kg Fluorene....... ..4.09 mg/kg
4-Bromophenyl-pheny Isophorone ... 4.46 mg/kg
Butylbenzylphthalate . 2-Methyl-4,6-dinitrophenol.... 2.41 mg/kg
4-Chloro-3-methylphenol . 7.65 mg/kg 2-Methylnaphthalene..... ..11.6 mg/kg

2-Chloronaphthalene ... 2-Methylphenol....
4-Methylphenol....
Naphthalene
2-Nitroaniline
2-Nitrophenol

.. 7.79 mg/kg
8.47 mg/kg
8.61 mg/kg

1,3-Dichlorobenzene 4-Nitrophenol.... 3.47 mg/kg
1,4-Dichlorobenzene Pentachlorophenol ...........cccccoveviiiinnnn. 7.50 mg/kg
2,4-Dichlorophenol. Phenanthrene.............cccoccoiiiiiniiiinis 6.62 mg/kg
Diethylphthalate
Indicative values for Carbazole, 2,6-Dichlorophenol, Di-n-butylphthalate and Phenol
RTC-CRM131-100 Soil (Sandy loam) - Organic contaminants 100 g

The values were determined by USEPA SW846 (3rd edition) Extraction Method 3540C (soxhlet) and 3550
(sonicaton), and Analysis Method 8270C (semivolatile organics by GC/MS). The sample is suitable for these and
other similar methods.

Certified values

Lot 013243

1,2-Dichlorobenzene
1,3-Dichlorobenzene.
1,4-Dichlorobenzene.
Hexachloroethane..

...1580 pg/kg 2,6-Dichlorophenol
1400 pg/kg Diethyl phthalate ....
..502 pg/kg Dimethyl phthalate ..
1180 pg/kg 2,4-Dichlorophenol.

959 pg/kg
.. 3950 pg/kg
..2970 pg/kg
.. 1550 pg/kg

Naphthalene ... 1200 pg/kg 2,4-Dinitrotoluene.... .. 1530 pg/kg
Nitrobenzene... 1810 pg/kg 2,6-Dinitrotoluene... .. 2340 pg/kg
Acenaphthene. ..260 pg/kg Di-n-octyl phthalate . .. 1990 pg/kg
Anthracene ........ ..389 pg/kg Fluoranthene .. 3870 pg/kg
Benzo(a)anthracene . 4060 pg/kg Fluorene........... .. 5670 pg/kg
Benzo(a)pyrene ........ ..406 pg/kg Hexachlorobenzene ... .. 1240 pg/kg
Benzo(b)fluoranthene 1560 pg/kg Indeno(1,2,3-cd) pyrene .. 1840 pg/kg
Benzo(g,h,i)perylene. 4720 pg/kg 2-Methyl-4,6-dinitrophenol. .. 4250 pg/kg
Benzo(k)fluoranthene ... 3820 pg/kg 2-Methylnapthalene........... .. 1350 pg/kg
4-Bromophenyl phenyl ether 2-Methylphenol (o-Cresol). ... 280 pg/kg
Butyl benzyl phthalate 4-Nitrophenol 3550 pg/kg
bis(2-Chloroethoxy)methane n-Nitroso-di-n-propylamine... 2000 pg/kg
bis(2-Chlorophenyl)ether . Pentachlorophenol......... ..3190 pg/kg
Phenanthrene... .. 1900 pg/kg

...1180 pg/kg Phenol 899 pg/kg

:...6790 pg/kg Pyrene
4800 pg/kg 2,4,6-Trichlorophenol
....4400 pg/kg

1110 pg/kg
5950 pg/kg

Dibenz(a,h) anthracene
Dibenzofuran
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Code Product Unit
New RTC-CRM143-040 Sandy loam - Organic contaminants 4049

Certified values

Lot 016496

1,3-Dichlorobenzene ...5470 pg/kg 2,4-Dichlorophenol 6810 pg/kg
1,4-Dichlorobenzene. 7770 pg/kg Diethyl phthalate ..... .. 7340 pg/kg
Hexachlorobutadiene 4300 pg/kg 2,4-Dimethylphenol .. 3640 pg/kg
Hexachloroethane ....6100 pg/kg 2,4-Dinitrophenol 1630 pg/kg
Naphthalene ...4460 pg/kg 2,4-Dinitrotoluene (2,4-DNT).......c..cocue.ee. 5880 pg/kg
Nitrobenzene ...... 5510 pg/kg 2,6-Dinitrotoluene (2,6-DNT) .. 8710 pg/kg
1,2,4-Trichlorobenzene. 1240 pg/kg bis(2-Ethylhexyl) phthalate .. 4840 pg/kg
Acenaphthene ...2050 pg/kg Di-n-octyl phthalate 9910 pg/kg
Acenapthyllene Fluoranthene.... 6520 pg/kg
Anthracene ......... Fluorene .. 5370 pg/kg
Benzo(a)anthracene . Indeno(1,2,3-cd) pyrene .. 1000 pg/kg
Benzo(a)pyrene Isophorone 4580 pg/kg
Benzo(b)fluoranthene ... 2-Methylnapthalene 2880 pg/kg
Benzo(g,h,i)perylene. 2-Methylphenol (o-Cresol). .. 4040 pg/kg
Benzo(k)fluoranthene ... 4-Methylphenol (p-Cresol). .. 4090 pg/kg
4-Bromophenyl phenyl ether 11200 pg/kg 2-Nitroaniline.... .. 2510 pg/kg
Butyl benzyl phthalate...... 6480 ug/kg 2-Nitrophenol ... .. 5780 pg/kg
Carbazole ........ccccccevenneene 1730 pg/kg 4-Nitrophenol ...... . 4680 pg/kg
bis(2-Chloroethoxy) methane . .6830ug/kg n-Nitrosodiphenylamine .. 4480 pg/kg
bis (2-Chloroethyl) ether .. .9680ug/kg Pentachlorophenol .. .. 2890 pg/kg
4-Chlorophenyl phenylether 4810 pg/kg Phenanthrene .. .. 8080 pg/kg
Chrysene ........cccoeevenennne 3630 ug/kg Phenol....... .. 7250 pg/kg
Dibenz(a,h) anthracene 2280 pg/kg Pyrene.... .. 1450 pg/kg
Dibenzofuran ..........cccoeevievnnne. 3820 pg/kg 2,4,6-Trichlorophenol............cccccocvvvnnnne. 7570 pg/kg

RTC-CRM121-100 Soil (Loam) - Organic contaminants 100 g
BNA contaminated soil from a site in the Western United States. The certified values were determined by USEPA
SW846 (3rd edition) Extraction Method 3540C (soxhlet) and 3550 (sonicaton), and Analysis Method 8270C
(semivolatile organics by GC/MS). The sample is suitable for these and other similar methods.

Certified values

Lot BL121

Benzo(a)pyrene ....5.34 mg/kg Dimethylphthalate mg/kg
Bis(2-ethylhexyl)phthalate .. 1.49 mg/kg Di-n-butylphthalate . mg/kg
4-Bromophenyl phenylether 11.8 mg/kg 2,4-Dinitrotoluene mg/kg
Butylbenzylphthalate ....... 5.66 mg/kg Fluoranthene ... ma/kg
4-Chloro-3-methylphenol 8.80 mg/kg Fluorene .......... mg/kg
2-Chloronaphthalene 8.17 mg/kg Hexachlorobenzene .. mg/kg
2-Chlorophenol ............ 8.30 mg/kg Isophorone ................... mg/kg
4-Chlorophenyl phenylether mg/kg 2-Methyl-4,6-dinitrophenol .. mg/kg
Chrysene mg/kg 2-Methylphenol (o-Cresol) . mg/kg
Dibenzofuran mag/kg Naphthalene 8.63 mg/kg
1,2-Dichlorobenzene mg/kg Nitrobenzene ... .9.42 mg/kg
1,3-Dichlorobenzene mg/kg Phenanthrene . .5.87 mg/kg
1,4-Dichlorobenzene mg/kg Phenol 9.60 mg/kg
2,4-Dichlorophenol mg/kg Pyrene 8.20 mg/kg
2,6-Dichlorophenol mg/kg 1,2,4-Trichlorobenzene .6.79 mg/kg
Diethylphthalate mg/kg 2,4,5-Trichlorophenol 6.98 mg/kg
Indicative values for Carbazole, 3-Methylphenol (m-Cresol) , 4-Methylphenol (p-Cresol)

RTC-CRM123-100 Sail (Silty loam) - Organic contaminants 100 g
BNA contaminated soil from a site in the Western United States. The certified values were determined by USEPA
SW846 (3rd edition) Extraction Method 3540C (soxhlet) and 3550 (sonicaton), and Analysis Method 8270C
(semivolatile organics by GC/MS).The sample is suitable for these and other similar methods.

Certified values

Lot CD123

Acenaphthene ....7.52 mg/kg Dimethylphthalate 9.56 mg/kg
Acenaphthylene .. 7.24 mg/kg 2,4-Dinitrotoluene.... .. 17.5 mg/kg
Anthracene ............ 6.94 mg/kg Di-n-oxtylphthalate .. .. 11.4 mg/kg
Benzo(a)anthracene 8.38 mg/kg Fluoranthene 9.31 mg/kg
Benzo(a)pyrene Fluorene 6.88 mg/kg
Bis(2-ethylhexyl)phthalate 8.90 mg/kg Hexachlorobenzene ... .. 6.81 mg/kg
4-Bromophenyl-phenylether. 13.0 mg/kg Hexachlorobutadiene . .. 5.46 mg/kg
4-Chloro-3-methylphenol ............ccccccceeees 7.60 mg/kg Hexachloroethane 10.6 mg/kg
2-Chloronaphthalene..... 7.42 mg/kg Isophorone 8.07 mg/kg
2-Chlorophenol.............. 8.45 mg/kg 2-Methylphenol (o-Cresol). .. 7.70 mg/kg
4-Chlorophenyl-phenylether. 9.39 mg/kg 3-Methylphenol (m-Cresol) .9.80 mg/kg
Chrysene ..... 11.3 mg/kg 4-Methylphenol (p-Cresol). . 7.04 mg/kg
Dibenzofuran ...... 8.19 mg/kg Naphthalene .. 9.73 mg/kg
Di-n-butylphthalate. 16.8 mg/kg Nitrobenzene .. 10.6 mg/kg
1,2-Dichlorobenzene. 5.15 mg/kg 2-Nitrophenol ... .. 6.30 mg/kg
1,3-Dichlorobenzene. 4.25 mg/kg Phenanthrene .. .. 7.94 mg/kg
1,4-Dichlorobenzene. 3.98 mg/kg .. 6.75 mg/kg
2,4-Dichlorophenal.... 10.6 mg/kg 5.29 mg/kg
2,4-Dimethylphenol ....9.25 mg/kg
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Code Product Unit
New RTC-CRM125-100 Soil - Organic contaminants 100 g
The values were determined by USEPA SW846 (3rd edition) Extraction Method 3540C (soxhlet) and 3550
(sonicaton), and Analysis Method 8270C (semivolatile organics by GC/MS). The sample is suitable for these and
other similar methods.
Certified values (on a dry basis)
Lot 012218
1,2-Dichlorobenzene 1082.52 pg/kg 2,4-Dichlorophenol 4700.09 pg/kg
1,3-Dichlorobenzene. ....495.07 pg/kg Diethylphthalate .. 8064.98 pg/kg
Hexachlorobutadiene ..1168.02 pg/kg 2,4-Dinitrophenol.... 1969.88 pg/kg
Hexachloroethane.. .201.29 pg/kg 2,4-Dinitrotoluene(2,4-DNT). 7840.28 pg/kg
Nitrobenzene.......... ..5588.60 pg/kg bis(2-Ethylhexyl)phthalate . 3096.73 pg/kg
1,2,4-Trichlorobenzene. ..2380.01 pg/kg Fluoranthene..............c...... 5098.72 pg/kg
Acenaphthene..... ..2116.63 pg/kg Hexachlorocyclopentadiene . ..429.03 pg/kg
Anthracene ..... ..1194.84 pg/kg Indeno(1,2,3-cd)pyrene. 1309.09 pg/kg
Benzo(a)pyrene ..... ..1563.19 pg/kg Isophorone ..........cccc..... 3311.47 pg/kg
Benzo(b)fluoranthene ..3925.10 pg/kg 2-Methyl-4,6-dinitrophenol. 5064.86 pg/kg
Benzo(g,h,i)perylene 2831.44 pg/kg 2-Methylphenol(o-Cresol) 1900.24 pg/kg
Benzo(k)fluoranthene 1782.84 ug/kg 3-Methylphenol(m-Cresol).... 233.21 pg/kg
Benzylalcohol................ ..3325.86 pg/kg 4-Methylphenol(p-Cresol).....
4-Bromophenylphenylether. ..8043.07 pg/kg 3+4-Methylphenol(m+p-Cresol) .. .
Butylbenzylphthalate................cc..c..... 7286.12 pg/kg 4-Nitroaniline 1841.66 pg/kg
4-Chloro-3-methylphenol .................... 3359.15 pg/kg 2-Nitrophenol 4882.89 pg/kg
bis(2-Chloroethoxy)methane ..5348.24 ug/kg n-Nitrosodimethylamine .. 777.05 pg/kg
bis(2-Chloroethyl)ether ....... ....966.61 pg/kg n-Nitrosodiphenylamine .... .. 348.50 pg/kg
4-Chlorophenylphenylether................. 6402.37 pg/kg n-Nitrosodi-n-propylamine..... 6481.25 pg/kg
1213.74 pg/kg Phenanthrene 57.99 pg/kg
Dibenz(a,h)anthracene . ..1231.21 pg/kg Phenol................. 5906.13 pg/kg
Dibenzofuran............. ..1745.31 pg/kg 2,4,5-Trichlorophenol . 5305.96 pg/kg
Di-n-butylphthalate.............ccccceveenen. 7326.39 pg/kg 2,4,6-Trichlorophenol 3165.24 pg/kg
New RTC-CRM126-100 Soil (Clay loam) - Organic contaminants 100 g
Certified values
Lot 010572
1,2-Dichlorobenzene mg/kg 4-Chlorophenyl phenylether ................... 8.33 mg/kg
1,3-Dichlorobenzene. mg/kg Chrysene .2.37 mg/kg
Hexachlorobutadiene..... mg/kg Dibenzofuran...........cccccccoviiiiiiiiiiins 1.91 mglkg
Hexachloroethane mg/kg Di-n-butyl phthalate ................................ 1.34 mg/kg
Naphthalene ... .0.610 mg/kg 2,4-Dichlorophenol. 0.500 mg/kg
Nitrobenzene.......... ...6.03 mg/kg Dimethyl phthalate ..... .4.08 mg/kg
1,2,4-Trichlorobenzene. 1.57 mg/kg 2,4-Dinitrotoluene (2,4-DNT) 0.880 mg/kg
Acenaphthene..... ...4.25 mglkg Di-n-octyl phthalate ..................... .1.34 mg/kg
Anthracene ..... .0.280 mg/kg bis(2-Ethylhexyl) phthalate (DEHP) .4.88 mg/kg
Benzo(a)pyrene ..... .0.630 mg/kg Fluoranthene.... 0.120 mg/kg
Benzo(b)fluoranthene .0.610 mg/kg Fluorene........... .1.45 mg/kg
Benzo(g,h,i)perylene. .0.570 mg/kg Hexachlorobenzene 0.620 mg/kg
Benzo(k)fluoranthene ... .0.720 mg/kg Isophorone .............c...... .6.12 mg/kg
Benzo(b+k)fluoranthene .. ...1.29 mg/kg 2-Methyl-4,6-dinitrophenol. .3.93 mg/kg
Benzyl alcohol 7.10 mg/kg 2-Methylphenol (o-Cresol).... .2.57 mg/kg
4-Bromophenyl phenyl ether ...10.6 mg/kg 3+4-Methylphenol (m+p-Cresol) . .3.58 mgl/kg
4-Chloro-3-methylphenol . mg/kg 4-Nitrophenol.............. .5.83 mg/kg
4-Chloroaniline mg/kg Pentachlorophenol mg/kg
2-Chloronaphthalene .... mg/kg Phenol mg/kg
2-Chlorophenol mg/kg 2,4,5-Trichlorophenol mg/kg
RTC-CRM135-100 Soil (Silty clay) - Semi-volatile organic analytes 100 g
Certified values
Lot 010382
1,2-Dichlorobenzene 2-Chlorophenol..........cccccoiiiiiiiicciienen, 1670 pg/kg
1,3-Dichlorobenzene 4-Chlorophenyl phenylether ................... 7620 pg/kg
1,4-Dichlorobenzene. Dibenzofuran................. ..5100 pg/kg
Hexachlorobutadiene Di-n-butyl phthalate ..4600 pg/kg
Hexachloroethane 2,4-Dichlorophenol 1550 pg/kg
Naphthalene 2,4-Dimethylphenol 3270 pg/kg
Nitrobenzene....... Dimethyl phthalate . .. 3780 pg/kg
1,2,4-Trichlorobenzene. 1710 pg/kg 2,4-Dinitrophenol.... .. 2220 pg/kg
Acenaphthene Di-n-octyl phthalate 5140 pg/kg
Acenaphthylene Fluoranthene.... 328 pg/kg
Aniline.............. Fluorene.... .. 3410 pg/kg
Anthracene ......... Isophorone ... ... 742 pglkg
Benzo(a)anthracene . 2-Methyl-4,6-dinitrophenol. ..4280 pg/kg
Benzo(a)pyrene ..... ..347 pg/kg 2-Methylphenol (o-Cresol). .. 3500 pg/kg
Benzoic acid ... 1900 pg/kg 4-Methylpheno (p-Cresol)..... ..5900 pg/kg
Benzyl alcohol 1560 pg/kg 3+4-Methylphenol (m+p-Cresol) . .. 6830 pg/kg
4-Bromophenyl phenyl ether 5260 pg/kg 2-Nitroaniline. .. 5090 pg’kg
Butyl benzyl phthalate....... 3130 pg/kg 3-Nitroaniline ..4930 pg/kg
Carbazole...................... 5400 pg/kg 4-Nitroaniline .. 1730 pg/kg
4-Chloro-3-methylphenol . ..602 pg/kg 2-Nitrophenol .. 3820 pg/kg
4-Chloroaniline.......... ..749 pg/kg 4-Nitrophenol.... .. 3680 pg/kg
bis(2-Chloroethyl) ether Pentachlorophenol . . 3420 pg/kg
2-Chloronaphthalene Phenanthrene 2010 pg/kg
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RTC-CRM136-100 Soil (Clay) - Organic contaminants 100 g
Certified values
Lot 010772
1,4-Dichlorobenzene.. ..350 pg/kg Dimethyl phthalate .. 3130 pg/kg
Hexachlorobutadiene 2010 pg/kg 2,4-Dinitrophenol........ 1600 pg/kg
Nitrobenzene ............ 4670 pg/kg 2,6-Dinitrotoluene (2,6-DNT) 2510 pg/kg
1,2,4-Trichlorobenzene. ..698 ug/kg Di-n-octyl phthalate...................... 5250 pg/kg
Acenaphthene. bis(2-Ethylhexyl) phthalate (DEHP) 891 pg/kg
Anthracene ......... Fluoranthene 5350 pg/kg
Benzo(a)anthracene . Hexachlorobenzene....... ... 551 pg/kg
Benzo(b)fluoranthene ... Hexachlorocyclopentadiene.................... 3930 pg/kg
Benzo(k)fluoranthene Indeno(1,2,3-cd) pyrene.... 425 pg/kg
Benzo(b+k)fluoranthene .. 1100 pg/kg Isophorone.................. .. 6070 pg/kg
4-Bromophenyl phenyl ether 2-Methylnaphthalene..... .. 6190 pg/kg
Butyl benzyl phthalate 4-Methylphenol (p-Cresol).... 2940 pg/kg
Carbazole 3+4-Methylphenol (m+p-Cresol)..... 3270 pg/kg
bis(2-Chloroethoxy)methane .. 6970 pg/kg 2-Nitrophenol .... 668 pg/kg
2-Chloronaphthalene..... 4-Nitrophenol ...... .. 2630 pg/kg
2-Chlorophenol n-Nitrosodi-n-propylamine.... 2630 pg/kg
Chrysene Pentachlorophenol 2560 pg/kg
Dibenz(a,h) anthracene 458 pg/kg Phenanthrene .. ... 973 pg/kg
Dibenzofuran ............ Phenol....... .. 1200 pg/kg
Di-n-butyl phthalate Pyrene.... 6620 pg/kg
2,4-Dichlorophenol 2,4,6-Trichlorophenol ............ccccovievinnns 3480 ug/kg
Diethyl phthalate
New RTC-CRM142-100 Soil (Silty loam) - PAHs 100 g
The organic sample is a soil containing extractable PAHs for analysis by 8100, 8270, 8310 or equivalent methods.
Certified values
Lot 014105
Acenaphthene 118 + 19.0 pg/kg Chrysene 295 + 33.1 pg/kg
Acenaphthylene 53.4 + 19.3 pg/kg Dibenz(a,h) anthracene .... 320 + 27.6 pg/kg
Anthracene 109 + 27.6 pg/kg Fluoranthene 507 + 63.7 pg/kg
Benzo(a)anthracene . .356 + 39.4 pg/kg Fluorene..........c.c.c...... ... 126 + 21.2 pg/kg
Benzo(a)pyrene ........ .126 + 20.9 pg/kg Indeno(1,2,3-cd) pyrene ... 316 + 38.0 pg/kg
Benzo(b)fluoranthene ... 257 + 27.1 pg/kg Phenanthrene 532 + 79.0 pg/kg
Benzo(g,h,i)perylene 569 + 58.2 ug/kg Pyrene........ccoooiiiiiiiis 272 + 36.2 pg/kg
Benzo(k)fluoranthene ... 327 +40.0 ug/kg
RTC-CRM112-100 Soil (Sandy loam) - Phenols 100 g
Soil contaminated with phenols from a wood treatment site in the Rocky Mountain Region of the United
States.The phenol values in the sample were certified by USEPA SW846,3rd edition Analysis Method 8041 which
describes open-tubular, capillary column gas chromatography procedures for the analysis of phenols, using both
single-column and dual column/dual-detector approches. The sample is suitable for these and other similar
methods.
Certified values
Lot LH112
2-Chlorophenol 2.38 mg/kg m & p Cresol 4.00 mg/kg
4-Chloro-3-methylphenol . 4.94 mg/kg 2-Methyl-4,6-dinitrophenol ..4.75 mg/kg
2,4-Dichlorophenoal.... 2.53 mg/kg Pentachlorophenol......... ..5.05 mg/kg
2-Nitrophenol ...... 4.33 mg/kg Phenol 2.45 mg/kg
4-Nitrophenol ....5.66 mg/kg
Indicative value for 2,4-Dinitrophenol
RTC-CRM107-100 Soil (Sandy loam) - PAH/Pesticides 100 g
PAH contaminated soil from a superfund site in the Western United States. The BNA values in the sample were
certified by USEPA SW846, 3rd edition Extraction Methods 3540A/3541 (Soxhlet), 3550 (sonication), and analysis
method 8270A (Semivolatile organics by GC/MS). The Organochlorine Pesticides and PCB values were certified
using the same extraction methods and analysis method 8081 (pesticides by GC). The sample is suitable for
these and other similar methods.
Certified values
Lot KG107
Acenaphthene ...61.9 mg/kg 2,4-Dinitrotoluene 43.1 mg/kg
Bls(2-ethylhexyl)phthalate 38.5 mg/kg Fluoranthene .. 19.2 mg/kg
2- Chlorophenol . 37.5 mg/kg Fluorene........... .. 30.8 mg/kg
2,4-D Acid.. 22.9 mg/kg Hexachlorobenzene ..42.9 mg/kg
4,4-DDD.... 11.1 mg/kg Hexachloroethane.. .. 2.31 mg/kg
4,4-DDT 38.5 mg/kg Lindane .. .. 34.3 mg/kg
2,4-DP... 15.4 mg/kg Naphthalene. .. 36.8 mg/kg
Dalapon .... 8.09 mg/kg 2-Nitroaniline .. 15.1 mg/kg
Dibenzofuran ....40.1 mg/kg 3-Nitroaniline 4,27 mg/kg
Dicamba ...28.4 mg/kg Nitrobenzene.... 35,0 mg/kg
2, 4 chhlorophenol 0.23 mg/kg 4-Nitrophenol .. 70.8 mg/kg
10.8 mg/kg 2,4,5-T-Acid ..... .. 15.0 mg/kg
....9.03 mg/kg Pentachlorophenol 25.0 mg/kg
Indicative value for Aroclor 1248
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RTC-CRM803-050 Soil (Sandy loam) - Herbicides 50¢g
Soil contaminated with herbicide compounds from an agricultural region in the Western region of the United

States. The sample was certified by USEPA SW846, 3rd edition Methods 8151 (herbicides by GC). The sample is
suitable for these and other similar methods.
Certified values
Lot GF803
24D, 44600 pg/kg 2,45T i 25746 pg/kg 2,45TP oo 41334 pg/kg
RTC-CRM804-050 Soil (Sandy loam) - Pesticides 50¢g
Soil contaminated with pesticide compounds from an agricultural region in the Western region of the United
States. The sample was certified by USEPA SW846, 3rd edition Methods 3540A/3541 (Soxhlet extraction), 3550
(Sonication), and 8081 (Pesticides by GC). The sample is suitable for these and other similar methods.
Certified values
Lot DG804
AN 18 pg/kg 4,4-DDT..ccvviiennn. 1060 pg/kg Endosulfanll............. 1128 pg/kg
4,4-DDD .. 1531 pg/kg Dieldrin ....... .1863 pg/kg Endrin ...... ...62.2 pg/kg
4,4-DDE .......cooene. 1520 pg/kg Endosulfan | ............. 1464 pg/kg Lindane ........ccccoevens 491 pg/kg
RTC-CRM805-050 Soil (Sandy loam) - Pesticides 50¢g
Soil contaminated with pesticide compounds from an agricultural region in the Western region of the United
States. The sample was certified by USEPA SW846, 3rd edition Methods 3540A/3541 (Soxhlet extraction), 3550
(Sonication), and 8081 (Pesticides by GC). The sample is suitable for use by these and other similar methods.
Certified values
Lot FH805
19500 pg/kg Endosulfan I ............. 6900 pg/kg Endrine aldehyde...... 95.5 pg/kg
18613 pg/kg Endosulfan II . ....5940 pg/kg Lindane ... 10618 pg/kg
........................... 786 pg/kg Endrin..................... 12967 pg/kg Methoxychlor.......... 15800 pg/kg
RTC-CRM808-050 Soil (Loam) - Herbicides 50¢g
Soil fortified with herbicides to meet the requirements of NELAC Fields of Testing. The sample was certified by
USEPA SW846 (3rd edition) method 8151 (herbicides by GC). The sample is suitable for these and other similar
methods.
Certified values
Lot AC808
2,4-D ... ... 314 pg/kg Dicamba 307 pg/kg 2,45-TP oo 302 pg/kg
2,4-DB... .... 252 pg/kg 2,4,5-T acid ... 222 pg/kg
Indicative value for Pentachlorophenol
RTC-CRM810-050 Soil (Loamy sand) - Herbicides 50¢g
Soil fortified with herbicides to meet the requirements of NELAC Fields of Testing. The sample was certified by
USEPA SW846 (3rd edition) method 8151A (herbicides by GC). The sample is suitable for these and other similar
methods.
Certified values
Lot BC810
2,45-T oo, 171 pg/kg 2,4-D 311 pg/kg Dicamba..........ccccoee. 369 pg/kg
2,4,5-TP (Silvex)........ 249 pg/kg Dalapon 156 pg/kg
RTC-CRM817-050 Soil (Loam) - Herbicides 50g
Soil fortified with herbicides to meet the requirements of NELAC Fields of Testing. The sample was certified by
USEPA SW846 (3rd edition) method 8151A (herbicides by GC). The sample is suitable for these and other similar
methods.
Certified values
Lot BE817
Dalapon ... 112 pg/kg 247 pglkg 84.5 pg/kg
2,4-D acid . . 250 pg/kg ....4800 pg/kg 188 pglkg
2,4-DB.......ccccoes ...188 yg/kg  Pentachlorophenol ..... 267 pg/kg
RTC-CRM831-050 Soil (Loam) - Herbicides 509

Fortified to meet the requirements of NELAC Fields of Testing, RCRA Solid. The Reference Values were
determined by USEPA SW846 (3rd edition) Analysis Method 8151 (herbicides by GC).

Certified values

Lot 001679
Pentachlorophenol..... 161 pg/kg 2,4-DB 361 pg/kg 24.5T oo 172 pg/kg
24-D..... .415 pg/kg Dicamba...... ...374 pg/kg

Dalapon .... 168 pg/kg Silvex (2,4,5- 297 pg/kg
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New RTC-CRM814-050 Soil (Sandy loam) - Pesticides 50¢g
The sample was certified by USEPA SW846 (3rd edition) method 8081A (Pesticides by GC). The sample is
suitable for these and other similar methods.
Certified values
Lot 014692
AN ....80.1 pg/kg Endrin Ketone..........coevieiiiiiiiieieee 125 pg/kg
4,4'-DD ..189 pg/kg Heptachlor........... 99.4 ug/kg
4,4'-DDE ..410 pg/kg Hexachlorobenzene 255 pg/kg
4,4'-DDT ..322 pg/kg alpha-HCH ....... 258 pg/kg
Dieldrin..... ..182 pg/kg beta-HCH ..... 140 pg/kg
Endosulfan I. ..425 pg/kg gamma-HCH (Lindane). 276 ug/kg
Endosulfan II... .58.3 pg/kg alpha- Chlordane ....... 92.5 pg/kg
Endosulfan sulfate . .62.0 pg/kg gamma — Chlordane .. 63.9 pg/kg
Endrin .......... ..393 pg/kg Methoxychlor
Endrin aldehyde e 149 pg/kg Propachlor.
RTC-CRM824-050 Soil (Sandy loam) - Pesticides 50¢g
Soil fortified with pesticide compounds to meet the requirements of NELAC Fields of Testing. The sample was
certified by USEPA SW846 (3rd edition) method 8081A (Pesticides by GC). The sample is suitable for these and
other similar methods.
Certified values
Lot BL824
4,4'-DDD.... 367 pg/kg Endrin aldehyde .. . 398 ug/kg
4,4'-DDE ... ..396 pg/kg Heptachlor.................. . 338 pg/kg
4,4'-DDT ... ..363 pg/kg Heptachlor epoxide (beta). . 317 uglkg
Endosulfan | 361 pg/kg alpha-HCH 361 pg/kg
Endosulfan Il 340 pg/kg beta-HCH 382 pg/kg
Endosulfan sulfate . ..327 pg/kg gamma-HCH (Lindane). . 371 pglkg
Endrin 358 pg/kg Methoxychlor 365 pg/kg
Indicative value for Endrin ketone
New RTC-CRM821-050 Soil (Sandy loam) - Organophoshorus pesticides 50¢g
Certified values
Lot 014702
Azinphos-methyl (Guthion) ................... 0.792 mg/kg Malathion .........cccoveiiiiienicecee, . mg/kg
Chlorfenvinphos mg/kg Parathion, methyl mg/kg
Chlorpyrifos..... .0. mg/kg Parathion, ethyl ... 0. mg/kg
Diazinon.... mg/kg Phorate ..... . mg/kg
mg/kg mg/kg
Ethoprop mg/kg Sulfotepp mg/kg
Famphur .. mg/kg Tetrachlorvinphos mg/kg
Fenthion mg/kg Disulfoton mg/kg
RTC-CRM827-050 Soil (Sandy loam) - Organophosphorus pesticides 509
Soil fortified with pesticide compounds to meet the requirements of NELAC Fields of Testing. The sample was
certified by USEPA SW846 (3rd edition) method 8141A. The sample is suitable for these and other similar
methods.
Certified values
Lot BL827
Azinophos methyl (guthion) ..................... 1.52 mg/kg Demeton-O 0.710 mg/kg
Dichlorvos (DDVP) ..0.887 mg/kg Diazinon.... .. 3.76 mg/kg
Demeton-S ... 0.525 mg/kg Malathion 8.02 mg/kg
..... 0.830 mg/kg Parathion, ethyl ............ccccceviiiiinnnne.... 4.88 mg/kg
....... 0.48 mg/kg Stirophos (tetrachlorovinphos)................ 4.24 mg/kg
RTC-CRM837-050 Soil (Silty loam) - Organophosphorous pesticides 50 g
The reference values were determined by USEPA SW846 (3rd edition) Analysis Method 8141A.
Certified values
Lot 015621
Azinphos-methyl (Guthion) Malathion ... 706 pg/kg
Chlorpyrifos Methyl parathion (Parathion, methyl) ........ 227 pg/kg
Diazinon
EPN ...... .553 ug’lkg Ronnel.................
Ethoprop Tetrachlorvinphos
New RTC-CRM851-050 Soil (Silty loam) - Organophosphorous pesticides 5049
Certified values
Lot 002536
Azinphos-methyl (Guthion) ....1.76 mg/kg 3.23 mg/kg
Chlorfenvinphos 1.76 mg/kg Ronnel................ .2.14 mgl/kg
Diazinon....... ..0.217 mg/kg Tetrachlorvinphos 0.673 mg/kg
Malathion ..o 4.14 mglkg Disulfoton 5.18 mg/kg
Parathion, methyl..............cccooiiis 5.80 mg/kg
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New RTC-CRM806-100 Soil (Loamy sand) - Chlordane 100 g
The certified value was determined by USEPA SW846 (3rd edition) Extraction Methods 3540B/3541 (soxhlet),
3550A (sonication) and Analysis Method 8081 (pesticides by GC). The sample is suitable for these and other
similar methods.
Certified value
Lot FH806
Chlordane ................ 7.19 mg/kg
RTC-CRM812-050 Soil (Sandy loam) - Chlordane 50¢g
The certified value was determined by USEPA SW846 (3rd edition) Extraction Methods 3540B/3541 (soxhlet),
3550A (sonication) and Analysis Method 8081 (pesticides by GC). The sample is suitable for these and other
similar methods.
Certified value
Lot AL812
Chlordane .... 205 pg/kg
RTC-CRM825-050 Soil (Sandy loam) - Chlordane 50¢g
The certified value was determined by USEPA SW846 (3rd edition) Extraction Methods 3540B/3541 (soxhlet),
3550A (sonication) and Analysis Method 8081 (pesticides by GC). The sample is suitable for these and other
similar methods.
Certified value
Lot BL825
Chlordane .................. 392 pg/kg
New RTC-CRM852-050 Sediment - Chlordane 50¢g
Certified value
Lot 002531
Chlordane (total)........ 235 uglkg
RTC-CRM828-050 Soail (Silty loam) - Pesticides 50¢g
Fortified to meet the requirements of NELAC Fields of Testing, RCRA Solid. The Reference Values were
determined by USEPA SW846 (3rd edition) method 8081A.
Certified values
Lot 001682
126 pg/Kg
397 pg/Kg
293 pg/Kg
.302 pg/Kg beta-HCH ..... 272 pg/Kg
.225 ug/Kg gamma-HCH (Lindane). 384 pg/Kg
Endosulfan I. .170 pg/Kg Heptachlor.... .136 pg/Kg
Endosulfan Il 223 ug/Kg Methoxychlor.... 279 ug/Kg
RTC-CRM846-050 Soil (Loamy sand) - Pesticides 50¢g
The reference values were determined by USEPA SW846 (3rd edition) method 8081A. The sample is suitable for
this and other similar methods.
Certified values
Lot 015141
63.8 pg/kg 82.7 ug/kg
alpha-Chlordane . .98.3 pg/kg Endrin........ .222 pg/kg
gamma-Chlordane ..376 pg/kg delta-HCH . . 100 pg/kg
4,4-DDD.............. ..259 pg/kg alpha-HCH . 256 pg/kg
4,4'-DDE ... ..243 pg/kg beta-HCH ..... . 327 pg/kg
4,4'-DDT ..190 pg/kg gamma-HCH (Lindane). . 147 ug/kg
Dieldrin...... ..290 pg/kg Heptachlor-.................. 70.8 pg/kg
Endosulfan I. ..187 pg/kg Heptachlor epoxide . .238 ug/kg
Endosulfan Il... .. 119 pg/kg Methoxychlor-.... . 238 ug/kg
Endosulfan sulfate . ..160 pg/kg Propachlor. . 287 ug/kg
Endrin aldehyde 116 ug/kg Trifluralin 282 ug/kg
RTC-CRM829-050 Soil (Silty loam) - Toxaphenes 50¢g
Certified value
Lot 01678
Toxaphene................. 221 pg/kg
RTC-CRM826-050 Soil (Sandy loam) - Toxaphene 5049

The Certified value was determined by USEPA SW846 (3rd edition) Extraction Methods 3540B/3541 (soxhlet),
3550A (sonication) and Analysis Method 8081 (pesticides by GC). The sample is suitable for these and other
similar methods.

Certified value
Lot BL826
Toxaphene................. 257 pg/kg
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RTC-CRM813-050 Soil (Sandy loam) - Toxaphene 50¢g

The certified value was determined by USEPA SW846 (3rd edition) Extraction Methods 3540B/3541 (soxhlet),
3550A (sonication) and Analysis Method 8081 (pesticides by GC). The sample is suitable for these and other
similar methods.

Certified value

Lot BC813
Toxaphene................. 254 ug/kg
New RTC-CRM853-050 Soil (Clay) - Toxaphenes 50¢g
Certified value
Lot 010770
Toxaphene................. 306 pg/kg
RTC-CRM847-050 Soil (Clay Loam) - Pesticides 50 g

The certified values were determined by USEPA SW846 (3rd edition) method 8081A. The sample is suitable for
this and other similar methods.

Certified values

Lot 002405
4,4'-DDD 228 pg/kg Endrin aldehyde 49.3 pg/kg
4,4'-DDE ... ..218 pg/kg alpha-HCH ... ... 225 pg/kg

4,4'-DDT 172 pg/kg beta-HCH .. ... 92.4 pg/kg

Aldrin.. ..115 pg/kg delta-HCH ... ... 67.6 pg/kg
Dieldrin...... ..125 pg/kg gamma-HCH . 340 pg/kg
Endosulfan I. ..160 pg/kg Heptachlor............cc....... . 109 pg/kg
Endosulfan II... ..233 pg/kg Heptachlor epoxide (beta). 98.7 pg/kg
Endosulfan sulfate . ..270 pg/kg MethoXychlor ..o 172 pg/kg
Endrin 377 ug/kg
New RTC-CRM981-010 Clay loam - Dioxins/Furans 1049
Certified values
Lot 013623

1,2,3,4,6,7,8-HpCDF
1,2,3,4,6,7,8-HpCDD
HpCDD (total).....
HpCDF (total)......
1,2,3,4,7,8-HxCDD ...
1,2,3,6,7,8-HxCDD ...
1,2,3,7,8,9-HxCDD
HxCDD (total) ........

789 + 50.7 pglg 1,2,3,4,6,7,8,9-0CDD
196 + 12.4 pglg 1,2,3,7,8-PeCDD.
196 + 11.0 pglg PeCDD (total)...
796 + 54.3 pglg 2,3,7,8-TCDD...
479 + 40.5 pglg 2,3,7,8-TCDF
87.0 £ 11.0 pglg TCDF (total) 323 +30.0 pg/g
...908 + 55.5 pglg TCDD (total). ..804 £ 56.9 pglg
430 + 137 pglg PCDD (total)........ . 2750 + 136 pglg

305 + 36.9 pg/g
.83.9 +8.43 pg/g
.95.4 +2.34 pg/g
.. 804 + 57.6 pg/g
306 + 28.9 pg/g

1,2,3,4,7,8-HxCDF 228 + 13.0 pglg PCDD + PCDF (total) 4690 + 275 pglg
HXCDF (total) 235 +10.2 pglg PCDF (10tal) ..evoooeeeeeeeeceeeeerrreen 1950 + 183 pglg
1,2,3,4,6,7,8,9-OCDF 700 + 64.3 pg/g
RTC-CRM141-050 ~ Soil (Loamy clay) - PAHs 50 g

The organic sample is a soil containing extractable PAHs for analysis by 8100, 8270, 8310 or equivalent methods.
Certified values

Lot: 015161

Naphthalene 188 + 40.3 pg/kg 253 +43.9 pg/kg

Acenaphthene 693 + 174 pg/kg 316 + 52.0 pg/kg

Acenaphthylene 176 £ 45.5 pg/kg Dibenzo(a,h)anthracene ... 451 +70.4 pg/kg

Anthracene ......... ..393 + 130 pg/kg Fluoranthene.... ... 176 £ 40.3 pg/kg

Benzo(a)anthracene . 409 £ 83.0 pg/kg Fluorene........... ... 338 £ 111 pg/kg

Benzo(a)pyrene 198 + 25.8 pg/kg Indeno(1,2,3-cd)pyrene 394 + 52.0 pg/kg

Benzo(b)fluoranthene ... 364 + 48.6 pg/kg Phenanthrene 719 + 221 pg/kg

Benzo(g,h,i)perylene 618 + 109 ug/kg 331 +62.0 pg/kg
New RTC-CRM860-050 Soil (Clay Loam) - Pesticides 5049

Certified values

Lot 010760

Hexachlorobenzene.............ccccccoeiiiiicncinnnne, 83.3 pg/kg

delta-BHC ..o 65.7 pg/kg

alpha-BHC (alpha-Hexachlorocyclohexane . 115 pg/kg

beta-BHC (beta-Hexachlorocyclohexane) .. . 109 pg/kg

alpha-Chlordane .............ccoceoiiiininiiieee
gamma-Chlordane
4,4-DDD.........
4,4'-DDE ...
4,4'-DDT ..
Dieldrin......
Endosulfan I.
Endosulfan II...
Endosulfan sulfate .
Endrin aldehyde..
Endrin ketone .

Heptachlor ...... 68.1 pug/kg
Heptachlor epoxide
Methoxychlor.

Edition 2011/2012 Many other products are available on request - please contact us to enquire! 99



Soils

Code

Product Unit

RTC-CRMO020-050

Dry soil No. 2 (Sandy loam) - Trace elements 50¢g

Soil is from a USEPA Superfund site located in the Western United States. The certified values were determined
by USEPA SW846 (3rd edition) Methods 3050 and 6010, except for mercury (Method 7471) and pH (method
9045). The sample is suitable for other 3000 series metals digestion procedures and 7000-series spectroscopic
methods.

Certified values

Lot D020

PH o 296 = COuevcerveeeeeeeee 4.51 mg/kg 16.9 mg/kg
Ag .. 38.5 mg/kg Cr.. .13.6 mg/kg Pb .. .5111 mg/kg
Al . 1760 mg/kg CUo e 729 mg/kg Sb .. ..8.38 mg/kg

...400 mg/kg Fe.
.. 24.8 mg/kg Hg.

..6.57 mg/kg

A12mgkg T 591 mg/kg

Ca.. 25584 mg/kg Mg 2687 mg/kg V. ..6.47 mg/kg
Cd s 15.4 mg/kg MN e, 945 mg/kg ZN it 3010 mg/kg
Indicative values for K, Na, Sr

RTC-CRM021-100 Dry soil No. 3 (Sandy loam) - Trace elements 100 g
Soil is from a waste site in the Midwestern United States. The certified values were determined by USEPA SW846
(3rd edition) Methods 3050 and 6010, except for Mercury (Method 7471). The sample is suitable for other
3000-series metals digestion procedures and 7000-series spectroscopic methods.
Certified values
Lot E021
A 6.5 mg/kg 10.7 mg/kg 380 mg/kg
Al. . 2725 mg/kg Cu ...4792 mg/kg Ni ... ..12.6 mg/kg
As .. 24.8 mg/kg Fe 6481 mg/kg . 4950 mg/kg
Ba. .. 586 mg/kg Hg ...4.7 mg/kg 546 mg/kg
Ca. 5426 mg/kg 1006 mg/kg
Cd o 1.2 mg/kg 174 mg/kg
Indicative values for Co, Mg, Pb, Sn, Tl, V

RTC-CRM022-020 Dry soil No. 5 (Loam) - Trace elements and cyanide 20g
This soil is from a waste site in the Western United States. The certified values were determined by USEPA
SW846 (3rd edition) Methods 3050 and 6010, except for Arsenic (7060A), Mercury (7471A), Selenium (7740),
Thallium (7841) and Cyanide (9010A). The sample is suitable for other 3000-series metals digestion procedures
and 7000-series 9000-series spectroscopic methods.
Certified values
Lot D522
Al 10060 mg/kg
As .... 5.4 mg/kg Cu. .12.4 mg/kg
Ba. 109 mg/kg Fe. .13555 mg/kg
Be . .... 0.5 mg/kg HY o

27242 mg/kg

Indicative values for B, Ag, Hg, Sb, Se, Si, Sn, Sr, Tl

RTC-CRMO008-050 Sediment 1 - Trace elements 50¢g
Sediment/soil from a river bank and bottom near the Chesapeake Bay. The certified values were determined by
USEPA SW846 (3rd edition) Methods 3050 and 6010, except for arsenic (7060A), mercury (7471A), selenium
(7740), and thallium (7841). The sample is suitable for other 3000-series metals digestion procedures and
7000-series spectroscopic methods.
Certified values
Lot J408
Al 23906 mg/kg 11 mg/kg 261 mg/kg
As .. 14 mg/kg . ....36 mg/kg . . 8706 mg/kg
Ba. .. 54 mg/kg Fe. .33042 mg/kg Ni e 26 mg/kg
Be .. ... 1 mg/kg ....0.72 mg/kg ..95.9 mg/kg
[OF 2935 mg/kg 3948 mg/kg 44.4 mg/kg
Cr 48 mg/kg MG o 6742 mg/kg 134 mg/kg
Indicative values for Ag, B, Cd, Mo, Sb, Se, Si, Sn, Sr, Tl

RTC-CRM023-050 Soil (Sandy loam) - Metals 50 g

Soil is from a contaminated site located in the Western United States. The certified values were determined by
USEPA SW846 (3rd edition) Methods 3050 and 6010, except for Mercury (Method 7471). The sample is suitable
for other 3000-series metals digestion procedures and 7000-series spectroscopic methods.

Certified values

Lot DG023

AG o 132mg/lkg COnverveiiiiieiecee 8.9 mg/kg 11.0 mg/kg
Al 8472 mg/kg  CU.icciiiiiiiiiiiee 4.7 mg/kg 213 mg/kg
AS.oiiiii 380 mg/kg 10678 mg/kg 116 mg/kg
Ba. .. 75.5 mg/kg ....77.8 mg/kg Sr.. .. 32,6 mg/kg
Be .. .... 0.4 mg/kg ...2231 mg/kg .111.51 mg/kg
Ca i 5425 mg/kg 3064 mg/kg 21.7 mg/kg
Cd o 0.9 mg/kg 206 mg/kg 93.8 mg/kg
Cr... 31.1 mg/kg 295 mg/kg

Indicative values for B, Si
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RTC-CRMO024-050 Soil (Sandy loam) - Metals 50¢g
This soil is from a site in the Western United States. The certified values were determined by USEPA SW846
(3rd edition) Methods 3050B and 6010B, except for mercury (Method 7471). The sample is suitable for other
3000-series metals digestion procedures and 7000-series spectroscopic methods.
Certified values
Lot 11024
13.3 mg/kg 25.4 mg/kg 287 mg/kg
. 8681 mg/kg Cu. ....8.70 mg/kg .. 15.0 mg/kg
.. 3.42 mg/kg Fe. .10196 mg/kg .. 15.7 mg/kg
.. 7.22 mg/kg Hg. .0.71 mg/kg .. 35.4 mg/kg
.. 79.6 mg/kg K... ...2102 mg/kg .. 20.8 mg/kg
.. 0.43 mg/kg Mg 2945 mg/kg 37.3 mg/kg
. 5534 mg/kg Mn ..199 mg/kg
2.15 mg/kg MO oo, 0.58 mg/kg
Indicative values for Sb, Se, Si, Tl
RTC-CRM025-050 Soil (Sandy loam) - Metals 50 g
This soil is from a moderate contaminated site located in the Western United States. The certified values were
determined by USEPA SW846 (3rd Edition) Methods 3050 and 6010, except for Arsenic (7060A), Mercury
(7471A), Selenium (7740), and Thallium (7841). The sample is suitable for other 3000-series metals digestion
procedures and 7000-series 9000-series spectroscopic methods.
Certified values
Lot JG025
A e 132 mg/kg 441 mg/kg 173 mg/kg
Al . 7637 mg/kg .4.07 mg/kg ... 313 mg/kg
As ... 339 mg/kg .7.76 mg/kg .. 12.2 mg/kg
Ba. . 1839 mg/kg 9439 mg/kg . 1447 mg/kg
Be. ..0.33 mg/kg 99.8 mg/kg ... 518 mg/kg
28320 mg/kg 1992 mg/kg .. 19.3 mg/kg
369 mg/kg 4376 mg/kg 51.8 mg/kg
Indicative values for B, Mo, Sb, Si, Sr, Tl
RTC-CRM026-050 Soil (Sandy loam) - Metals 50 g
This soil is from a slightly contaminated site located in the Rocky Mountain Region of the United States. The
following certified values were determined by USEPA SW846 (3rd edition) Methods 3050 and 6010, except for
mercury (Method 7471). The sample is suitable for other 3000-series metals digestion procedures and
7000-series spectroscopic methods.
Certified values
Lot BE026
Al. 17730 mg/kg Co. .6.77 mg/kg ... 119 mg/kg
As ..5.41 mg/kg Cu. ....18.8 mg/kg .. 14.4 mg/kg
Ba.. ... 214 mg/kg Fe. .21906 mg/kg .. 25.6 mg/kg
Be .o 18.0mg/lkg  HG.ooooiiiiieiieie 2.42 mg/kg 38.4 mg/kg
Ca i 6221 mg/kg 3600 mg/kg 32.0 mg/kg
.. 11.7 mg/kg 2837 mg/kg 140 mg/kg
27.2 mg/kg 633 mg/kg
Indicative values for Ag, B, Mo, Sb, Se, Si, Tl
The following certified values were determined by using USEPA SW846 Method 7060A for Arsenic, by using
USEPA SW846 Method 7471B for Mercury, and by using Aqua Regia DIN 38414-S7 Method for Cadmium,
Chromium, Copper, Lead, Nickel, and Zinc.
AS o 5.41 mg/kg 22.5 mg/kg 19.3 mg/kg
.. 12.9 mg/kg .30.7 mg/kg 169 mg/kg
Cr e 36.9mglkg  Heooioi 2.42 mg/kg
RTC-CRMO027-050 Soil (Sandy loam) - Metals 50¢g
This soil is from a moderately contaminated site located in the Western United States.The Reference Values were
determined by USEPA SW846 (3rd edition) Methods 3050B and 6010, except for mercury (Method 7471) and pH
(method 9045).The sample is suitable for other 3000-series metals digestion procedures and 7000-series
spectroscopic methods.
Certified values
Lot HC027
A 598 mglkg  CO.coeoeiiiiiiiees 4.70 mg/kg 10.5 mg/kg
Al . 8537 mg/kg Cu. ....9.87 mg/kg ..51.9 mg/kg
As .. 12.4 mg/kg Fe. .11173 mg/kg .. 3.28 mg/kg
Ba.. ... 166 mg/kg ....3.80 mg/kg .. 14.0 mg/kg
Be .o 2.73 mg/kg 2115 mg/kg 43.0 mg/kg
Ca e 5970 mg/kg 2755 mg/kg 21.4 mg/kg
Cd.. .. 12.0 mg/kg ..259 mg/kg 51.3 mg/kg
Cr.. 26.9 mg/kg 241 mg/kg
Indicative values for B, Mo, Si Tl
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RTC-CRM028-050 Soil (Sandy loam) - Metals 50 g
This soil is from a moderately contaminated site location in the Western United States.The Reference Values

were determined by USEPA SW846 (3rd edition) Methods 3050 and 6010, except for mercury (Method 7471) and
pH (method 9045). The sample is suitable for other 3000-series metals digestion procedures and 7000-series
spectroscopic methods.
Certified values
Lot IHO28
7562 mg/kg 19.0 mg/kg 209 mg/kg
.. 3.83 mg/kg ...4.3 mg/kg ...231 mg/kg
.. 73.2 mg/kg ....8.51 mg/kg .. 11.0 mg/kg
..0.38 mg/kg .10000 mg/kg ..10.4 mg/kg
. . 5883 mg/kg ...2045 mg/kg ..19.2 mg/kg
Cd i 0.50 mg/kg 2995 mg/kg 75.0 mg/kg
Indicative values for B, Si, Sr
RTC-CRMO030-050 Soil (Sandy loam) - Metals 50 g
This soil is from a moderately contaminated site location in the Western United States. The Reference Values
were determined by USEPA SW846 (3rd edition) Methods 3050B and 6010B, except for mercury, pH, cyanide
and fluoride (methods 7471, 9045, 9213, and 9214), respectively. The sample is suitable for other 3000-series
metals digestion procedures and 7000-series spectroscopic methods.

New RTC-CRMO033-050 Soil - Metals 50 g
The values were determined by USEPA SW846 (3rd edition) Methods 3050B/3051, 6010B, and 7000 series.
The sample is suitable for these and other similar methods.

Certified values
Lot 013545
ANtimony, Sb ..o 60.6 mg/kg Molybdenum, Mo........ccccocviviiiiiineee. 67.7 mg/kg
Arsenic, As mg/kg Nickel, Ni 201 mg/kg
Barium, Ba... mg/kg Potassium, K .18900 mg/kg
mg/kg i ..304 mg/kg
mg/kg 858 mg/kg
mg/kg Silver, Ag 82.1 mg/kg
mg/kg Sodium, Na 1540 mg/kg
Chromium, Cr (total). mg/kg Strontium, Sr ... 125 mg/kg
Cobalt, Co mg/kg 72.7 mg/kg
Copper, Cu mg/kg 287 mg/kg
Iron, Fe...... .1 100mg/kg ..107 mg/kg
.315 mg/kg ..314 mg/kg
128 mg/kg 251 mg/kg
Magnesium, Mg 9990 mg/kg 11900 mg/kg
Manganese, Mn .. ....680 mg/kg PH 7.76
Mercury, Hg ...25.4 mg/kg Phosphorus, P .... 162 mg/kg

New RTC-CRMO034-050 Soil (Loamy sand) - Metals 509
The values were determined by USEPASW846 (3rd edition) Methods 3050B/3051, 6010B, and 7000 series.
The sample is suitable for these and other similar methods.
Certified values
Lot ALO34
AG o 27.0 mg/kg 49.7 mg/kg
Al 13500 mg/kg ..207 mg/kg
As .. 148 mg/kg ....76.1 mg/kg
B. 136 mg/kg .11900 mg/kg
Ba 227 mg/kg Hg ....13.0 mg/kg
Be . 101 mg/kg K ...3420 mg/kg
Ca. 11300 mg/kg Mg 4190 mg/kg
Cd i 31.3 mg/kg MN 559 mg/kg
Indicative values for pH. Sb, Sn

New RTC-CRMO036-050 Soil (Loamy sand) - Metals 50¢g

This fortified soil is from a site located in the Western United States. The certified values were determined by

USEPA SW846 (3rd edition) Methods 3050B/3051, 6010B, and 7000 series. The sample is suitable for these and

other similar methods.
Certified values

Lot 12014

Aluminum, Al ......... 6770 mg/Kg Cobalt, Co
Antimony, Sb .. ..56.6 mg/kg Copper, Cu.
Arsenic, As... 114 mg/kg Iron, Fe...
Barium, Ba... 298 mg/kg Lead, Pb.....
Beryllium, Be 108 mg/kg Magnesium, Mg
Boron, B....... 86.6 mg/kg Manganese, Mn
Cadmium, Cd.. .. 224 mg/kg Mercury, Hg ...
Calcium, Ca............ 3310 mg/kg Molybdenum,

Chromium, Cr (total) 77.6 mg/kg

Nickel, Ni.........

163 mg/kg
..266 mg/kg
8200 mg/kg
..188 mg/kg
8350 mg/kg
..951 mg/kg

Potassium, K......... 14200 mg/kg
Selenium, Se .. ... 188 mg/kg
Silver, Ag ..... ..84.0 mg/kg
Sodium, Na.. . 9590 mg/kg
Thallium, TI.. ..85.4 mg/kg
Tin, Sn ......... .. 102 mg/kg

.1.26 mg/kg Vanadium, V 97.4 mg/kg
vere. 235 mglkg Zinc, Zn.... 197 mg/kg
.......... 221 mg/kg PH . 691
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New RTC-CRMO043-050 Soil (Sandy loam) - Metals 50¢g
The certified values were determined by USEPA SW846 (3" edition) Methods 3050B/3051, 6010B, 6020, and
7000 series. The sample is suitable for these and other similar methods.
Certified values
Lot 016111
Fe . ....22500 mg/kg SN i 196 mg/kg
Hg. ....27.2 mg/kg Sr.. ... 357 mg/kg
K... ...5040 mg/kg Ti. 514 mg/kg
Mg 6640 mg/kg TI. 140 mg/kg
Mn ..789 mg/kg V. 127 mg/kg
Mo ..110 mg/kg Zn.. 424 mg/kg
Na. ..402 mg/kg PH o 5.67
Ni.. ..176 mg/kg Phosphorus, P
Pb. .. 143 mg/kg Silica
Sb. .40.6 mg/kg
144 mg/kg
Indicative values for Si, pH
RTC-CRM048-050 Soil (Sandy loam) - Metals 50 g
The values were determined by USEPA SW846 (3rd edition) Methods 3050B/3051, 6010B, 6020, and 7000 series.
Certified values
Lot 017065
277 mg/kg 139 mg/kg
Fe. .12300 mg/kg .. 177 mg/kg
Hg. ....28.0 mg/kg 93.5 mg/kg
K... .11300 mg/kg 213 mg/kg
Mg ...7050 mg/kg 178 mg/kg
Mn 1160 mg/kg 60.5 mg/kg
Mo ..138 mg/kg 101 mg/kg
8270 mg/kg 724 mgl/kg
.100mglkg PH 6.82
86.9 mg/kg 298 mg/kg
RTC-CRM044-050  Soil (Silty loam) - Metals 50 g
The values were determined by using USEPA SW846 Method 7060A for arsenic, by using USEPA SW846
Method 7471B for mercury, and by using Aqua Regia Method for cadmium, chromium, copper, lead, nickel, and
zinc.
Certified values
Lot CF044
AG i 114 mg/kg 64.0 mg/kg 106 mg/kg
Al 3540 mg/kg 3180 mg/kg 81.1 mg/kg
AS.iiiin 52.3mg/kg  HO.oooiiiiiiis 9.70 mg/kg 991 mg/kg
... 113 mg/kg . . .. 93.5 mg/kg
... 145 mg/kg Sr.. . 4520 mg/kg
Be . 37.3 mg/kg 204 mg/kg i 138 mg/kg
Ca i 206000 mg/kg 14.5 mg/kg 65.3 mg/kg
Cd. .. 71.6 mg/kg . ..651 mg/kg .. 82.1 mg/kg
Co.. ..50.6 mg/kg Ni.. .87.1 mg/kg 136 mg/kg
Cr e 88.5 mg/kg 77.8 mg/kg 6.82
RTC-CRMO045-050 Soil (Silty clay) - Metals 50¢g
The values were determined by using USEPA SW846 Method 7060A for arsenic, by using USEPA SW846
Method 7471B for Mercury, and by using Aqua Regia Method for cadmium, chromium, copper, lead, nickel, and
zinc.
Certified values
Lot CF045
AS .o 18.4 mg/kg 85.3 mg/kg 42.8 mg/kg
Cd . 1.61mglkg  HGuooiiiiie 0.795 mg/kg 330 mg/kg
CO e 13.5 mg/kg
CU i 122 mg/kg
RTC-CRM046-050  Soil (Clay) - Metals 50 g
The values were determined by using USEPA SW846 Method 7060A for arsenic, by using USEPA SW846
Method 7471B for Mercury, and by using Aqua Regia Method for cadmium, chromium, copper, lead, nickel, and
zinc.
Certified values
Lot CF046
AS.oi 7.47 mg/kg 62.2 mg/kg 37.5 mg/kg
Cd .. 7.01 mg/kg .45.3 mg/kg 114 mg/kg
Cr... .. 45,7 mg/kg ..118 mg/kg
CO i 8.22mglkg = Hg.oroii 0.153 mg/kg
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Code Product Unit
RTC-CRMO049-050 Soil (Sandy clay) - Metals 50¢g
The values were determined by USEPA SW846 (3rd edition) Methods 3050B/3051, 6010B, 6020, and 7000
series. The sample is suitable for these and other similar methods.
Certified values
Lot 10248
A o 125mg/lkg ™ CU.ioiioiiiiiiiicie, 88.5 mg/kg
Al ... 560 mg/kg 9170 mg/kg
As ..65.3 mg/kg ....13.5 mg/kg
B o 59 mg/kg 3020 mg/kg
Ba. ..12.7 mg/kg ..899 mg/kg
Be . ..60.5 mg/kg ..636 mg/kg
. 4790 mg/kg .98.6 mg/kg
..80 mg/kg ..665 mg/kg
..84 mg/kg ..344 mg/kg
... 355 mg/kg 111 mg/kg
RTC-CRM051-050 Soil (Clay) - Metals 50 g
The values were determined by USEPA SW846 (3rd edition) Methods 3050B/3051, 6010B, 6020, and 7000
series. The sample is suitable for these and other similar methods.
Certified values
Lot 16485
12600 mg/kg 6490 mg/kg
..29.1 mg/kg .4.08 mg/kg
.. 79.4 mg/kg
.. 157 mg/kg
............................. 391 mg/kg
............................. 304 mg/kg
. 8320 mg/kg
. ..48.3 mg/kg
............................ 59.2 mg/kg
.............................. 171 mg/kg Sulfur, S.................... 471 mg/kg
............................. 327 mg/kg
RTC-CRM052-050 Soil (Loamy clay) - Metals 50 g
The values were determined by Dutch standard methods (NEN 56..; 57..; 64..; and 66..; series) after total
digestion using predominantly nitric/hydrochloric acid mixture (Aqua Regia) in pressurised microwave digester
units. The sample is suitable for use by these, or other similar digestion and analytical procedures.
Certified values
Lot 015055
....23.0 mg/kg 217 mg/kg
Al 9660 mg/kg Mo .. 34.3 mg/kg
As 33.4 mg/kg Ni. ..50.8 mg/kg
82.9 mg/kg
37.9 mg/kg
.. 25.3 mg/kg
... 667 mg/kg
319 mg/kg
148 mg/kg
. .. 77.5 mg/kg
Cu. ....56. ... 113 mg/kg
Fe.. .14700 mg/kg ..43.2 mg/kg
Hg ....2.40 mg/kg ... 107 mg/kg
K. 2390 mg/kg ..94.3 mg/kg
Li. .101 mg/kg PH 7.02
MG e 1690 mg/kg
New RTC-CRMO059-050 Soil (Loamy clay) - Metals 5049

Certified values

Lot 010755

Antimony, Sb ....86.0 mg/kg
Arsenic, As... .153 mg/kg
Barium, Ba... .138 mg/kg
Beryllium, Be 39.1 mg/kg
Boron, B....... .155 mg/kg
Cadmium, Cd.. ....65.0 mg/kg
Calcium, Ca........ 11700 mg/kg
Chromium, Cr (total) ........cccceovrrriinrinne 136 mg/kg

Cobalt, Co...........

Magnesium, Mg ..
Manganese, Mn
Mercury, Hg ..o 9.72 mg/kg

Molybdenum, Mo 9.30 mg/kg

Nickel, Ni.......... .. 75.5 mg/kg
Potassium, K . 3720 mg/kg
Selenium, Se ... 106 mg/kg
Silver, Ag... .. 98.5 mg/kg
Sodium, Na .5710 mg/kg
Strontium, Sr ..43.8 mg/kg
Thallium, Tl ..81.1 mg/kg

..81.9 mg/kg
14.3 mg/kg
95.1 mg/kg

Aluminum, Al.... 7790 mg/kg
Silicon, Si ... 508 mg/kg
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Soils

Code Product Unit

New RTC-CRM2003-050 Taiwan clay - Trace metals 50¢g

The certified values were determined by using USEPA SW846 Method 7060A for Arsenic, by using USEPA
SW846 Method 7471B for Mercury, and by using Aqua Regia Method for Cadmium, Chromium, Copper, Lead,
Nickel, and Zinc.

Certified values

Lot A-21
Arsenic, As .7 mg/kg .1 mg/kg
Cadmium, Cd...... ...1.66 mg/kg Manganese, Mn .. .. 292 mg/kg
Chromium, Cr (total). ...86.8 mg/kg Mercury, Hg.. 0.865 mg/kg
Cobalt, Co.... mg/kg Nickel, Ni . mg/kg
Copper, Cu mg/kg Zinc, Zn mg/kg
New RTC-CRM2004-050 Taiwan clay - Trace metals 50¢g

The certified values were determined by using USEPA SW846 Method 7060A for Arsenic, by using USEPA
SW846 Method 7471B for Mercury, and by using Aqua Regia Method for Cadmium, Chromium, Copper, Lead,
Nickel, and Zinc.

Certified values

Lot B-22

Arsenic, As .. 7.81 mg/kg Lead, Pb.... .44.9 mg/kg
Cadmium, Cd...... 7.89 mg/kg Manganese, . .. 118 mgl/kg
Chromium, Cr (total). ...47.1 mg/kg Mercury, Hg.. 0.140 mg/kg
Cobalt, Co........... ...8.22 mg/kg Nickel, Ni... .38.5 mg/kg
Copper, CU ..o 65.1 mg/kg ZINC, ZN ot 118 mg/kg

RTC-CRM202-225 Soil (Sandy loam) - TCLP metals 225¢

Collected from sites located in the Western United States and analysed for eight Toxicity Characteristic Leaching
Procedure (TCLP) Metals. The samples were certified using method USEPA SW 846, 3rd edition, 1311, 6011 and

7000 series.
Certified values in the Method 1311 extract
Lot 000109
....4.33 mg/L 21.4 mg/L 38.2 mg/L
.1.70 mg/L ...3.64 mg/L .1.96 mg/L
451 mg/ll HGee 213 mgll ZNe, 0.449 mg/L
RTC-CRM204-225 Soil (Sandy loam) - TCLP Metals 225¢

Collected from sites located in the Western United States and analysed for eight Toxicity Characteristic Leaching
Procedure (TCLP) Metals. The samples were certified using method USEPA SW 846, 3" edition, 1311, 6011 and

7000 series.
Certified values
Lot 000107
As ...0.5mg/L . ...3.31 mg/L
Cd.. L 148mg/ll P 4.51 mg/L
Indicative values for Ag, Ba, Hg, Se
RTC-CRM206-225 Soil (Sandy loam) - TCLP Metals 225¢

Collected from sites located in the Western United States and analysed for eight Toxicity Characteristic Leaching
Procedure (TCLP) Metals. The samples were certified using method USEPA SW 846, 3 edition, 1311, 6011 and
7000 series.

Certified values

Lot 000117

A o 0.605 mg/L
As
Ba .. 0.247 mg/L

.......... 8.20 mg/L e 1.78 Mg/l
..0.0747 mg/L S€ i 20.3 mg/L
.......... 1.17 mg/L

RTC-CRM207-225 Soil (Loamy sand) - TCLP metals 225¢

Collected from sites located in the Western United States and analysed for eight Toxicity Characteristic Leaching
Procedure (TCLP) Metals. The samples were certified using method USEPA SW 846, 3 edition, 1311, 6011 and

7000 series.
Certified values
Lot 000165
Ag. ..0.965 mg/L Cd. 7.30 mg/L .2.54 mg/L
As... .8.61 mg/L Cr. .0.762 mg/L 21.1 mg/L
Ba .o 0426 mg/L  Hgeooveoriiiicie, 0.0304 mg/L
RTC-CRM208-225 Soil (Sandy loam) - TCLP metals 225¢

Collected from sites located in the Western United States and analysed for six Toxicity Characteristic Leaching
Procedure (TCLP) Metals. The samples were certified using method USEPA SW 846, 3 edition, 1311, 6011 and

7000 series.

Certified values

Lot 000162
....5.16 mg/L 46.0mg/L. Hg .o 1.33 mg/L
L346mgll Cr 0.727mg/lL. Pb. 1.76 mg/L
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Code Product Unit
RTC-CRM209-225 Soil (Sandy loam) - TCLP metals 225¢
Collected from sites located in the Western United States and analysed for six Toxicity Characteristic Leaching
Procedure (TCLP) Metals. The samples were certified using method USEPA SW 846, 3" edition, 1311, 6011 and
7000 series.
Certified values
Lot 000153
AS.oi 123mg/lL. Cduiiiiiiiieee, 4.75 mg/L Pb o 31.3 mg/L
Ba .o, 0.265 Mg/l Creeeceecieiiieeeee 0.243 mg/L
RTC-CRM210-225 Soil (Sandy loam) - TCLP metals 225¢
Collected from sites located in the Western United States and analysed for eight Toxicity Characteristic Leaching
Procedure (TCLP) Metals. The samples were certified using method USEPA SW 846, 3" edition, 1311, 6011 and
7000 series.
Certified values
Lot 000442
..012mg/ll Cduiiii, 6.50 mg/L 133 mg/L
.1.98 mg/L . 046 Mg/l Se i, 1.38 mg/L
..050mg/L HGeie, 0.45 mg/L
RTC-CRM211-225 Soil (Sandy loam) - TCLP metals 225¢
Collected from sites located in the Western United States and analysed for eight Toxicity Characteristic Leaching
Procedure (TCLP) Metals. The samples were certified using method USEPA SW 846, 3" edition, 1311, 6011 and
7000 series.
Certified values
Lot 000534
AS.iiiee 449 Mg/l Creeeeeeieieieeee 0.533 mg/L /4 o PSSR 1.43 mg/L
Ba .. ..0.320 mg/L Pb. .0.867 mg/L
Cd i 3.18 mg/L S it 1.68 mg/L
RTC-CRM212-225 Soil (Loamy sand) - TCLP metals 2259
Collected from sites located in the Western United States and analysed for eight Toxicity Characteristic Leaching
Procedure (TCLP) Metals. The samples were certified using method USEPA SW 846, 3" edition, 1311, 6011 and
7000 series.
Certified values
Lot 000609
AS.iiiie 0295 mg/lL Cduiiiiiiiiiieee 0.377 mg/L S€ i 0.310 mg/L
Ba .o 0.716 mg/L Crieieeeeeeee 0.0187 mg/L
Indicative values for Cu, Ag, Hg, Zn
RTC-CRM213-225 Soil (Loamy sand) - TCLP metals 2259
Collected from sites located in the Western United States and analysed for eight Toxicity Characteristic Leaching
Procedure (TCLP) Metals. The samples were certified using method USEPA SW 846, 3 edition, 1311, 6011 and
7000 series.
Certified values
Lot 000718
AS i 312mgll Cdueevccciciicee 134 Mg/l HG 1.36 mg/L
Ag .. 0.0335mg/L Creccececvcveeenen. 02280 Mg/l S€ i, 7.56 mg/L
Ba ... .2.12 mg/L
RTC-CRM215-225 Soil (Sandy loam) - TCLP metals 2259
Collected from sites located in the Western United States and analysed for eight Toxicity Characteristic Leaching
Procedure (TCLP) Metals. The samples were certified using method USEPA SW 846, 3" edition, 1311, 6011 and
7000 series.
Certified values
Lot 000962
Extraction fluid 1 Extraction fluid 2
................. 5.76 mg/L
.. 16.5mg/L .17.4 mg/L
.31.4 mg/L.. .54.1 mg/L
..0.912mg/L .o 2.09 mg/L
... 0.565 mg/L......ccceunn 1.93 mg/L
.1.48 mg/L.. .1.78 mg/L
.1.31 mg/L.. .1.87 mg/L
...... ND.. ... ND
ND: not detected
RTC-CRM217-225 Soil (Sandy loam) - TCLP metals 2259

Collected from sites located in the Western United States and analysed for eight Toxicity Characteristic Leaching
Procedure (TCLP) Metals. The samples were certified using method USEPA SW 846, 3 edition, 1311, 6011 and
7000 series.

Certified values

Lot BC217
L 1.84mg/ll Crecce 0467 Mg/L  S€ .o 8.63 mg/L
.3.43 mg/L Pb. L1T75mMgIL AG e 0.037 mg/L
.8.85 mg/L Hg. .0.198 mg/L
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Code Product Unit
New RTC-CRM218-225 Soil (Loam) - TCLP Metals 2259
Collected from sites located in the Western United States and analysed for eight Toxicity Characteristic Leaching
Procedure (TCLP) Metals. The samples were certified using method USEPA SW 846, 3" edition, 1311, 6011 and
7000 series. All values are expressed in mg/L in the Method 1311 extract.
Certified values
Lot 017197
AS.iii 5.04mg/L CU.iiiiiiiiiiices 0.0572 mg/L 40.6 mg/L
0.0377 mg/L Hg. ...1.03 mg/L V... ..0.794 mg/L
.49.4 mg/L ...6.73 mg/L 41.3 mg/L
. .48.6 mg/L ..0.0213 mg/L
(O] TR 0.243mg/L Sbu.iiiiii 0.0154 mg/L
BCR-143R Sewage sludge amended soil - Major and trace elements 4049
Certified values
Cd.. .. 71.8 mg/kg Hg. .1.10 mg/kg 179.7 mg/kg
Co.. .. 12.3 mg/kg Mn ..904 mg/kg 1055 mg/kg
130.6 mg/kg i 299 mg/kg
Aqua regia soluble content
Cd... .. 72.0 mg/kg ..858 mg/kg ... 174 mg/kg
[ SR 426 mg/kg 296 mg/kg 1063 mg/kg
BCR-483 Sewage sludge amended soil - Extractable trace elements 709
EDTA-extractable
Certified values
24.3 mg/kg 215 mg/kg 229 mg/kg
28.6 mg/kg 28.7 mg/kg 612 mg/kg
Acetic acid-extractable
Certified values
18.3 mg/kg 33.5 mg/kg 2.10 mg/kg
18.7 mg/kg 25.8 mg/kg 620 mg/kg
Indicative values for the calcium chloride extractable content, the sodium nitrate extractable content and the
ammonium nitrate extractable content.
BCR-484 Sewage sludge amended (terra rossa) soil - Extractable trace elements 70g
EDTA-extractable
Certified values
Cd i, 0.51 mg/kg Ni, 1.39 mg/kg /4§ PO 383 mg/kg
CU i 88 mg/kg Pboi, 59.7 mg/kg
Acetic acid-extractable
Certified values
048 mg/kg  Niiiiiiiiiiies 1.69 mg/kg ZNiiiiiiiii e, 193 mg/kg
33.9mglkg  Pbuii 1.17 mg/kg
Indicative values for the calcium chloride extractable content, the sodium nitrate extractable content and the
ammonium nitrate extractable content.
RTC-CRMO005-050 Sewage sludge amended (terra rossa) soil - Trace elements 5049
Soil from a sewage sludge agricultural land farming application located in the Western United States. The certified
values were determined by USEPA SW846 (3™ edition) Methods 3050A and 6010A, except for arsenic (7060A),
mercury (7471A), selenium (7740), and thallium (7841). The sample is suitable for other 3000-series metals
digestion procedures and 7000-series spectroscopic methods.
pH 7.59
Certified values
Lot JO50
............................ 36.3 mg/kg Cr 41.4 mg/kg 2490 mg/kg
. 15300 mg/kg Cu 465 mg/kg Ni ... 26 mg/kg
............................. 6.91 mg/kg Fe 12700 mg/kg 89.2 mg/kg
... 853 mg/kg HGos 3.32 mg/kg 19.9 mg/kg
....... 1 mg/kg K... ...6230 mg/kg ... 109 mg/kg
. 119000 mg/kg Mg 6706 mg/kg 625 mg/kg
Cd i, 13.7 mg/kg Mn 172 mg/kg
CO i 6.18 mg/kg MO .o 14 mg/kg
Indicative values for P, Tl
New RTC-PB-2000 Clay loam - Lead 5049
RTC-Pb-2000 was certified using methods USEPA SW846, 3 edition, 3050 (hot block), 3051 (microwave),
6010 (ICP-EOS), 6020 (ICP-MS) and 7000 (AES) series.
Certified value
Lot 091103/ Lot 01932
Lead, Pb ......c......... 2000 mg/kg
New RTC-PB-3000 Soil - Lead 50 g
RTC-Pb-3000 was certified using methods USEPA SW846, 3" edition, 3050 (hot block), 3051 (microwave),
6010 (ICP-EOS), 6020 (ICP-MS) and 7000 (AES) series.
Certified value
Lot 015429
Lead, Pb ......c......... 3000 mg/kg
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Product Unit

New RTC-CRM499-100

Loamy sand - pH 100 g

The soil is to be extracted and analyzed using an appropriate extraction and analytical method to determine pH
corrosivity such as USEPA Method SW-846 9040B or 9045C.

Lot 015063
<] 9.18 £ 0.0577
New RTC-CRM498-100 Clay soil - pH, conductivity 100 g

The soil is to be extracted and analyzed using an appropriate extraction and analytical method to determine pH
corrosivity such as USEPA Method SW-846 9040B or 9045C.

Lot 015914

Specific conductance Conductivity (25°C)..
PH e

.2100 * 389 pymhos/cm
...................... 9.20 £ 0.0754

New METRANAL-31

Light sandy soil - Trace elements METRANAL™ 80¢g
The material is primarily designed for internal and external quality control purposes in the determination of total

element contents and contents of element fraction extractable by the below described conventional procedures in

soils and materials of similar matrix (quality control charts, inter-laboratory comparisons, estimation of bias etc.)

but not for ensuring traceability of measurements and calibration purposes.

Indicative values

Total

Be ... ..3.32 ug/g Cu. ....30.8 ug/g ..43.8 pg/g
Cd.. ..0.087 pg/g ..58.7 ug/g
Co.. .540 pg/g 120 pg/g

31.9 ug/g

10.4 pg/g Co
... 108 pg/g Cr..

31.8 pg/g
..24.1 ug/g

. ..1.02 ug/g Cu. V.. ..52.0 yg/g
Cd ..0.29 pg/g Mn Zn. ... 108 pg/g
Boiling 2 mol/L nitric acid
AS.oiii 5.92 mg/kg 24.1 uglg 42.7 uglg
Be .. ..0.71 ug/g .438 pglg 97.1 pglg

..... 8.44 uglg 18.7 pg/g
Cr i, 48.5 pg/g PD .o 23.7 pglg
Cold 2 mol/L nitric acid
..2.32 pglg 23.6 pg/g 20.7 pg/g
..... 0.52 pg/g 21.0 yg/g
..... 0.18 pg/g 58.0 pg/g
..... 5.19 pg/g
New METRANAL-32 Light sandy soil - Trace elements METRANAL™ 80g

The material is primarily designed for internal and external quality control purposes in the determination of total
element contents and contents of element fraction extractable by the below described conventional procedures in
soils and materials of similar matrix (quality control charts, inter-laboratory comparisons, estimation of bias etc.)
but not for ensuring traceability of measurements and calibration purpose.

Indicative values

69.0 uglg

35.5 pg/g
..44.6 pglg
64.0 pg/g

AS.iiii 15.1 mg/kg
Be o 1.94 pg/g
..... 0.26 pg/g
10.2 pg/g

Cold 2 mol/L nitric acid

33.7 uglg
34.1 pglg
37.7 uglg
58.1 pg/g

30.6 pg/g
21.3 pglg
34.2 uglg
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Code Product Unit
New METRANAL-33 Silty clay loam - Trace elements METRANAL™ 80g
The material is primarily designed for internal and external quality control purposes in the determination of total
element contents and contents of element fraction extractable by the below described conventional procedures in
soils and materials of similar matrix (quality control charts, inter-laboratory comparisons, estimation of bias etc.)
but not for ensuring traceability of measurements and calibration purposes.
Indicative values
..... 2.18 pglg 29.1 pglg 33.5 pglg
..0.32 pglg Hg. ..0.096 pg/g .. 76.2 pglg
.. 11.5 yg/g Mn .600 pg/g 81.0 yg/g
79.8 uglg N 31.3 pglg
Aqua regia extractable content according to ISO 11466(1995)
11.6 yg/g 42.4 uglg 25.2 pglg
..1.29 pg/g 25.4 uglg ..52.9 ug/g
..0.32 pg/g .529 ug/g Zn.. ..69.4 pg/g
10.3 pg/g 28.8 uglg
Boiling 2 mol/L nitric acid
..... 0.95 pg/g 20.6 pg/g 22.7 pglg
..... 0.27 pglg +ernrr.0.054 pg/g 25.3 pglg
..... 8.31 pg/g 54.2 uglg
23.8 uglg
Cold 2 mol/L nitric acid
AS o 1.30 pg/g 19.3 pg/g
..... 0.69 pg/g 15.8 pg/g 11.4 pglg
..0.23 pg/g .435 uglg 24.4 uglg
..... 5.90 pg/g 11.9 yg/g
New METRANAL-34  Loam - Trace elements METRANAL™ 80 g
The material is primarily designed for internal and external quality control purposes in the determination of total
element contents and contents of element fraction extractable by the below described conventional procedures in
soils and materials of similar matrix (quality control charts, inter-laboratory comparisons, estimation of bias etc.)
but not for ensuring traceability of measurements and calibration purposes.
Indicative values
....82.2 uglg
.183 pg/g .
......... 0.223 pg/g 126 pg/g
869 ug/g ZN it 227 uglg
Aqua regia extractable content according to ISO 11466(1995)
..42.4 pglg ....46.3 pg/g 83.1 ug/g
..... 2.69 pg/g 95.1 pg/g
..... 1.44 ug/g 198 pg/g
17.5 pg/g
Boiling 2 mol/L nitric acid
82.6 pg/g
48.9 pg/g
169 pg/g
..16.4 pglg .. 11.9 yg/g
..1.84 pglg .. 71.7 uglg
..1.36 pg/g .. 11.4 pglg
..... 9.42 uglg 24.4 uglg
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Soils

WEPAL soil reference materials

The Wageningen Evaluating Programmes for Analytical Laboratories (WEPAL) runs international sample
exchange programmes for continuous quality control of analytical data as produced by chemical laboratories.
There are almost 700 laboratories who take part in one or more of WEPAL'’s regular ring-tests programmes.
The WEPAL soil reference samples are supplied with certificates including consensus values, indicative
values and values for information, based on the results of the proficiency programme. The certificates are

available on request.
For each soil there are values for several sample preparation methods e.g.:

e Real totals

e Acid extractable (so-called totals)

e Aqua Regia (ISO 11466)

e  Extraction with boiling 2 M HNO3

e  Extraction with 0.1 M NaNO3

e  Extraction with 0.01 M CaCl, 1:10

e  Extraction with 1 M NH4sNO3 1:2.5 (w/v) (DIN 19730)

e  Extraction with 1 M NHs.acetate

e  Extraction with BaCl,

e  Soil characteristics
Code Product Unit
WEPAL-ISE-880 Cat clay - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-882 Heavy clay - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-886 Riverclay - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-912 Loess (soil under Forest) - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-921 Riverclay - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-930 Moist Clay - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-934 Loess - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-936 Organic clay soil - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-938 Andosol - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-944 Subsoil loess - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-946 Salt-marsh soil - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-948 Forest subsoil - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-950 Sandy soil - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-951 Riverclay - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-953 Heavy clay - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-955 Sandy soil - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-957 Latosol - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-959 Sandy soil - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-963 Irish coarse - Inorganic composition (please ask for detailed information) 55¢
WEPAL-ISE-967 Sandy soil - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-968 Sandy soil - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-972 Marine clay - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-973 Organic sandy soil - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-974 Loess (acid brown earth) - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-975 Loess (acid brown earth) - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-977 Sandy soil - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-979 Rendzina soil - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-980 Forrest soil - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-982 Regolith on granodioritic rock - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-983 Marine sediment - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-984 Marine sediment - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-991 Rock soil - Inorganic composition (please ask for detailed information) 100 g
WEPAL-ISE-999 Moist clay - Inorganic composition (please ask for detailed information) 100 g
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Sewage sludges

Sewage sludges

Code Product Unit
New ERM-CC136

Sewage sludge - Extractable and total metals 25¢

An aged sewage sludge collected from a disused sewage works site at Heathrow in London, UK. Dried, sterilised
and ground to a powder. The extractable metal content refers to metals soluble in Aqua Regia using methods
based on ISO11466 (1995).

Assessed values

Al 15100 mg/kg 22200 mg/kg 130 mg/kg
Ba .o 633 mg/kg 2030 mg/kg 341 mg/kg
CO vt 23.2 mg/kg 2820 mg/kg 4 PO 890 mg/kg
... 399 mg/kg ..544 mg/kg
464 mg/kg 397 mg/kg
LGC6181 Sewage sludge - Extractable metals 100 g
The extractable metal content refers to metals soluble in Aqua Regia using methods based on ISO11466 (1995).
Certified values
55 mg/kg 78 mg/kg 45 mg/kg
. 7.8 mg/kg Fe. .40300 mg/kg Pb .. 105 mg/kg
. 5.8 mg/kg Hg. ...4.9 mg/kg FOT SRR 20 mg/kg
... 354 mg/kg 454 mg/kg 1100 mg/kg
LGC6182 Sewage sludge - PAHs 30g
A digested sewage sludge of mixed origin was taken from a city water treatment plant immediately after discharge
from a digestion tank.
Assessed Values
Acenaphthene ....0.10 mg/kg Chrysene 0.84 mg/kg
Anthracene Fluoranthene.... 1.81 mg/kg
Benzo(a)anthracene Fluorene 0.19 mg/kg
Benzo(b)fluoranthene Indeno(1,2,3cd)pyrene. .. .. 0.58 mg/kg
Benzo(k)fluoranthene Naphthalene........ .. 0.33 mg/kg
Benzo(ghi)perylene Phenanthrene 1.04 mg/kg
Benzo(a)pyrene ........ccceveeiieiiieiieiiees 0.59 mg/kg PYrene. ..o 1.53 mg/kg
Indicative values for Acenaphthylene, Dibenzo(a,h)anthracene
LGC6184 Sewage sludge - PCBs 30g
A digested sewage sludge of mixed origin, taken from a city water treatment plant in the Czech Republic,
immediately after discharge from a digestion tank.
Certified values
PCB 1071 ..o 37 pg/kg PCB 118...cociiiiiiis 17 pg/kg PCB 153 ...ccoevricinne 112 pg/kg
Assessed values
28 pg/kg PCB 149 63 pg/kg PCB 187 ..o 35 pg/kg
... 14 ug/kg PCB 170. .37 pg/kg PCB 194 ....ccovviine 13 pg/kg
77 ug/kg PCB 180 78 pg/kg
Indicative values for PCB 31, PCB 77, PCB 110
BCR-145R Sewage sludge (mixed origin) - Trace elements 409
Certified values
Cd . 3.50mg/kg  Hgeooiiis 2.01 mg/kg 286 mg/kg
..5.61 mg/kg ..156 mg/kg 2122 mg/kg
696 mg/kg 247 mg/kg
Indicative value for Cr
Aqua Regia soluble content
Certified values
307 mg/kg 251 mg/kg ZNeeiiiiiiie e 2137 mg/kg
707 mg/kg 282 mg/kg
Indicative values for Cd, Co, Hg, Mn
BCR-146R Sewage sludge (industrial origin) - Trace elements 40 g
Certified values
Cd i, 18.8 mg/kg 838 mg/kg 69.7 mg/kg
.. 7.39 mg/kg .8.62 mg/kg ... 609 mg/kg
196 mg/kg 324 mg/kg 3061 mg/kg
Aqua regia soluble content
Certified values
18.5mglkg  CU.ciciiciiiiiiies 831 mg/kg 65.0 mg/kg
.... 6.5 mg/kg .8.39 mg/kg ... 583 mg/kg
.. 174 mg/kg 298 mg/kg 3043 mg/kg
BCR-597 Sewage sludge - Chromium 4049
Certified value
Cr e 203 mg/kg
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Code Product Unit
BCR-677 Sewage sludge - PCDD/PCDFs 409
Certified values
2,3,7,8-TCDD 2,3,4,7,8-PeCDF 16.9 pg/g
1,2,3,7,8-PeCDD 1,2,3,4,7,8-HXCDF . ..14.5 pg/g
1,2,3,6,7,8-HxCDD 1,2,3,6,7,8-HXCDF .
1,2,3,7,8,9-HXCDD ... 1,2,3,7,8,9-HCDF ...
1,2,3,4,6,7,8-HpCDD 2,3,4,6,7,8-HxCDF ..
OCDD. ....ccoernen 1,2,3,4,6,7,8-HpCDF ..
2,3,7,8-TCDF 1,2,3,4,7,8,9-HpCDF
1,2,3,7,8-PeCDF ......ccciiiiiiiieeeceee OCDF ..ot
CMI-CRM7006 Sewage sludge - PCDDs and PCDFs 60 g
Certified values
2,3,7,8-TECDD......coviriiiiiieee 4,5+ 0,3 ng/kg 1,2,3,4,7,8,9-HpCDF .......cccovvvcurnnnn. 110 + 17 ng/kg
1,2,3,7,8-PeCDD 2,1+£0,3 ng/kg 1590 + 290 ng/kg
1,2,3,4,7,8-HxCDD .2,6 £ 0,5 ng/kg PCB 77 .. 2380 + 370 ng/kg
1,2,3,6,7,8-HxCDD ....5+0,9 ng/kg ... 108 + 16 ng/kg
1,2,3,7,8,9-HXCDD ... 3,7+ 0,6 ng/kg 169 + 32 ng/kg
1,2,3,4,6,7,8-HpCDD .... 65 + 10 ng/kg 25 + 4 ng/kg
OCDD. ....ccooeree .519 + 74 ng/kg .. 3430 + 495 ng/kg
2,3,7,8-TeCDF 10217 nglkg PCB 114 169 + 36 ng/kg
1,2,3,7,8-PeCDF 157 + 21 ng/kg 15800 + 2300 ng/kg
2,3,4,7,8-PeCDF 87 + 11 ng/kg 121 + 30 ng/kg
1,2,3,4,7,8-HXCDF. .376 + 63 ng/kg 9140 + 1300 ng/kg
1,2,3,6,7,8-HXCDF. .102 + 13 ng/kg .... 802 + 130 ng/kg
1,2,3,7,8,9-HXCDF. .11 +2,2 ng/kg ..4130 £+ 670 ng/kg
2,3,4,6,7,8-HxCDF .... 9,8 + 2,8 ng/kg 1860 + 260 ng/kg
1,2,3,4,6,7,8-HpCDF 256 + 41 ng/kg
Indicative values for metals, other PCBs, PAHSs, pesticides, brominated flame retardants
RTC-CNS312-050 Sewage sludge - PAHs, PCBs and pesticides 50¢g
The PAH 10 list of polycyclic aromatic hydrocarbons is defined according to VROM, the Dutch Ministry of Housing
and Urban Planning. The reference values were determined by Dutch standard methods (NEN 5771, 5718, and
5719).
Reference values
Lot 002554
Acenaphthene.............ccccooviiiniiie, 2.99 mg/kg PCB 118 73.6 uglkg
Acenaphthylene ....2.42 mglkg 136 pg/kg
Anthracene ............ PCB 153. .214 pg/kg
Benzo(a)anthracene . PCB 180.... ... 232 pg/kg
Benzo(a)pyrene ..... Total PCB.. .. 1350 pg/kg
Benzo(b)fluoranthene 2,4-DDD..... .... 625 ug/kg
Benzo(g,h,i)perylene. 2,4-DDE. .258 pg/kg
Benzo(k)fluoranthene 2,4-DDT . . 223 ug/kg
Chrysene............. 4,4-DDD. . 809 pg/kg
Dibenzo(a,h)anthracene .. 4,4-DDE . .229 pg/kg
Fluoranthene....... 4,4-DDT . 23.5 pg/kg
Fluorene........ccceevvviiiiiccicicccicceeeen. 2.0 mglkg Aldrine..e.
Indeno(1,2,3-cd)pyrene.
Naphthalene .........ccccccvviiiiiiicceeen.2.58 mglkg - beta-BHC ...
Phenanthrene . ..0.462 mg/kg
JRTTRORU PPN 4.17 mg/kg
Total PAH 10 (VROM 10) ....13.8 mg/kg
Total PAH16 (EPA 16).. 25.1 mg/kg Endrin.......ccoco.. . 336 pg/kg
............... . Hexachlorobenzene .689 ug/kg
Heptachlor 197 pg/kg
Heptachlor epoxide (beta).............ccceueee. 104 pg/kg
RTC-CNS311-050 Sewage Sludge - Trace Elements 50¢g

The Reference Values were determined by Dutch standard methods (NEN 56..; 57..; 64..; and 66..; series) after
total digestion using predominantly nitric/hydrochloric acid mixture (Aqua Regia) in pressurised microwave
digester units. The sample is suitable for use by these, or other similar digestion and analytical procedures.

Reference values

Lot 002545

.13200 mg/kg
......... 3.3 mg/kg
347 mg/kg
1.74 mg/kg
2.97 mg/kg
40.4 mg/kg
..... 402 mg/kg
.22500 mg/kg
....... 1.71 mg/kg

232 mg/kg
..10.4 mg/kg
19.2 mg/kg
25.4 mg/kg
..... 12 mg/kg

zn...
Chemical Oxygen Demand (COD).
Kjeldahl — Nitrogen (KN) ...
Phosphorus, Total (TP)
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Code Product Unit
RTC-CRMO018-050 Sewage sludge (wet) - Metals 50¢g

Raw sewage sludge from a publicly owned treatment works (POTW), representative of a residential area with
industrial influence. The certified values were determined by USEPA SW846 (3™ edition) Methods 3050 and 6010,
except for arsenic (7060A), mercury (7471A), selenium (7740), and thallium (7841). The sample is suitable for
other 3000-series metals digestion procedures and 7000-series spectroscopic methods.

Certified values

Lot AG18a
A e 72.1 mg/kg 40.1 mg/kg 1000 mg/kg
Al. 22400 mg/kg ..840 mg/kg .. 20.4 mg/kg

As .. 6.63 mg/kg Fe. ...9900 mg/kg ... 126 mg/kg
. 1100 mg/kg Hg. ....4.78 mg/kg .. 8.38 mg/kg
.. 0.30 mg/kg K... ...2660 mg/kg ... 420 mg/kg
49100 mg/kg Mg 4300 mg/kg .. 39.2 mg/kg
.. 5.57 mg/kg Mn ..200 mg/kg 1120 mg/kg
3.22 mg/kg Mo .... ....10.5 mg/kg
Indicative values for B, P, Si,Sb, TI, Ammonia as N, TOC, Nitrogen (total Kjeldahl), Total solids
RTC-CRM029-050 Sewage sludge - Metals 50 g

Digested sewage sludge from a publicly owned treatment works (POTW), representative of a residential area with
light industrial influenence. The certified values were determined by USEPA SW846 (3rd edition) Methods 3050B
and 6010B, except for Mercury (Method 7471). The sample is suitable for other 3000-series metals digestion
procedures and 7000-series spectroscopic methods.

Certified values

Lot 013583

Ag 70.4 mg/kg TI. .. 44.9 mg/kg
Al 12400 mg/kg Ti. .. 34.0 mg/kg
As 27.4 mg/kg V. .. 41.5 mg/kg
Ba. 1080 mg/kg Zn... . 1400 mg/kg
Be ..4.51 mg/kg Ammonia as N......... 5450 mg/kg
B. ... 186 mg/kg Kjeldahl nitrogen........ 4.07 Wt%
Ca 48400 mg/kg Nitrate .......... 11200 mg/kg
(o1 TR 487 mglkg  Pbuiiie.300M@KG PH e 7.10
CO v 570mg/kg  Sb.ii 5.78 mg/kg Phosphorus, total....... 2.21 Wt%
Cr.. ... 345 mg/kg Se. .25.4 mg/kg Residue, total (TS)..... 91.5 Wt%
Cu . 1100 mg/kg Si.. ..828 mg/kg Residue, volatile ........ 59.1 Wt%

Fe 20700 mg/kg 97.1 mg/kg S 13600 mg/kg
HY o 6.13mg/kg Sl 647 mg/kg Total organic carbon.. 28.3 Wt%
RTC-CRMO031-040 Sewage sludge - Metals 4049
The values were determined by USEPA SW846 (3rd edition) Methods 3050B/3051, 6010B, 6020, and 7000 series.
The pH value was determined by USEPA SW 846 (3rd edition) Methods 9040, and 9045C.The sample is suitable
for other 3000-series metals digestion procedures and 7000-series spectroscopic methods.
Certified values
Lot 014679
............................................................. 100 mg/kg 845 mg/kg
....13100 mg/kg 136 mg/kg
.217 mg/kg ... 121 mg/kg
.158 mg/kg .. 107 mg/kg
119 mg/kg
155 mg/kg 94.0 mg/kg
Ca.. 49400 mg/kg ... 459 mg/kg
..... 212 mg/kg ..31.1 mg/kg
....73.4 mg/kg 112 mg/kg
243 mg/kg 133 mg/kg
.639 mg/kg ... 908 mg/kg
.22400 mg/kg Ammonia as N .... . 5380 mg/kg
...11 mg/kg Kjeldahl nitrogen total (TKN) 55 %
7460 mg/kg PH o 7.02
.103 mg/kg Phosphorus total. 221%
8920 mg/kg Residue total (TS) ..90.6 %
...1240 mg/kg Residue-volatile ............cccceoiiiiiiiiie, 55.5 %
....71.4 mg/kg Sulfur 3900 mg/kg
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Sewage sludges

Code Product Unit
RTC-CRM055-050 Sludge - Metals 50 g
The values were determined by USEPA SW846 3050(Nitric Acid/Hot Plate), 3051(Nitric Acid/Microwave), 7000
series(AA), 6010(ICP) and Dutch standard methods (NEN 56..; 57..; 64..; and 66..; series) after total digestion
using predominantly nitric/hydrochloric acid mixture (Aqua Regia) in pressurised microwave digester units. The
sample is suitable for use by these, or other similar digestion and analytical procedures.
Certified values
Lot 015148
A e 64.7 mg/kg MO e 133 mg/kg
Al... ...14800 mg/kg Na.. . 758 mg/kg
As.. ...229 mg/kg Ni... .. 163 mg/kg
B .. 110 mg/kg Pb. .. 154 mg/kg
Ba. ...765 mg/kg Sb. . 75.3 mg/kg
Be . ...167 mg/kg Se. .. 162 mg/kg
Ca.. ...47200 mg/kg Sn... .. 148 mg/kg
Cd s 60.6 mg/kg Ol e 445 mg/kg
G0 s 97.0 mg/kg Tl e 82.0 mg/kg
Cr.. ...289 mg/kg N s 245 mg/kg
Cu. ...482 mg/kg Zn... 1240 mg/kg
Fe... ...20100 mg/kg PH 7.16
HO e 12.5 mg/kg Phosphorus (total)............cccocooiiinnnnn. 2.14 Wt%
K e 2420 mg/kg Residue, total (TS)......ccccooiiiiiiiie, 86.4 Wt%
Mn.. ...693 mg/kg Residue-volatile ..., 56.2 Wt%
MG e 9210 mg/kg SUIFUF . 11500 mg/kg
NIST-2781 Domestic sludge - Metals 4049
Certified values
AS.iiiie 7.82 mg/kg MO i 46.7 mg/kg S€ i 16.0 mg/kg
Cd.. L1278 mglkg . N 4.78 % ZN.iiieiee 1273 mg/kg
Cu.. ... 627.4 mg/kg ..80.2 mg/kg
HQ o, 3.64 mg/kg Pboe 202.1 mg/kg
Indicative values for Ag, Al, Ca, Cr, Fe, K, Mg, Na, P, Si, Ti
NIST-2782 Industrial sludge - Leachable and total metals 70g

Obtained from an industrial site in northern New Jersey, USA where pharmaceutical research is carried out.

Certified values

AS.iii 166 mg/kg HG oo
Cd i 4.17 mg/kg MO .o
Cr e 109 mg/kg Nioiiiiis
CU i 2594 mg/kg Pb.ciiiiiis

Indicative values for a wide range of additional elements

........ 1.10 mg/kg Se .. 0.44 mgl/kg
...... 10.07 mg/kg ZN.eoiiiiieiieineeenn. 1254 mglkg
...... 154.1 mg/kg
......... 574 mg/kg

WEPAL sewage sludge and compost reference materials

The Wageningen Evaluating Programmes for Analytical Laboratories (WEPAL) runs international sample
exchange programmes for continuous quality control of analytical data as produced by chemical laboratories.
There are almost 700 laboratories who take part in one or more of WEPAL'’s regular ring-tests programmes.

The WEPAL sewage sluge and compost reference samples are supplied with certificates including
consensus values, indicative values and values for information, based on the results of the proficiency

programme. The certificates are available on request.

WEPAL-MARSEP- Compost - Inorganic composition 20g
202 (please ask for detailed information)
WEPAL-MARSEP- Compost - Inorganic composition 20g
205 (please ask for detailed information)
WEPAL-MARSEP- Sewage sludge - Inorganic composition 20g
207 (please ask for detailed information)
WEPAL-MARSEP- Sewage sludge - Inorganic composition 20g
208 (please ask for detailed information)
WEPAL-MARSEP- Sewage sludge - Inorganic composition 20g
217 (please ask for detailed information)
WEPAL-MARSEP- Compost - Inorganic composition 20g
223 (please ask for detailed information)
WEPAL-MARSEP- Champost - Inorganic composition 20g
241 (please ask for detailed information)
WEPAL-MARSEP- Sewage sludge - Inorganic composition 20g
247 (please ask for detailed information)
WEPAL-MARSEP- Sewage sludge - Inorganic composition 20g

249

(please ask for detailed information)
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Plants
Code Product Unit
Trees and bushes
BCR-100 Beech leaves - Trace elements 30g
Certified values
....... 0.0080 g/kg 26.29 g/kg
....9.94 g/kg .. 1.55 g/kg
......... 0.878 g/kg 2.69 g/kg
Indicative values for Cd, Cu, Fe, Mn, Mo, Pb, Zn
NIST-1575a Pine needles - Trace elements and minor constituents 50¢g
Certified values
.......... 6.0 mg/kg 46 mg/kg
..0.233 mg/kg .0.0399 mg/kg
421 mg/kg 16.5 mg/kg
CUo e 2.9/kkg  ZNii, 38 mg/kg
NIST-1515 Apple leaves - Trace elements 50¢g
Dried leaves from Golden Delicious and Rome varieties.
Certified values
Al 286 mg/kg 83 mg/kg 0.91 mg/kg
AS.oiie 0.038 mg/kg  HQg.oooroiiiiiiiis 0.044 mg/lkg P 0.159 %
27 mglkg K 1.61 % 0.470 mg/kg
Ba .. 49 mg/kg Mg .0.271 % .. 10.2 mg/kg
Ca.. ... 1.526 % ....54 mg/kg 0.050 mg/kg
[OFc H T 0.013mglkg Mo .o 0.094 mg/kg 25 mg/kg
579 mg/lkg N 2.25% 0.26 mg/kg
5.64 mg/kg 24.4 mg/kg 12.5 mg/kg
Indicative values for Au, Br, Ce, Co, Cr, Eu, Gd, |, La, Nd, S, Sb, Sc, Sm, Sn, Tb, Th, U, W, Yb
NIST-1547 Peach leaves - Trace elements 50g
Dried leaves from the Coronet variety.
Certified values
Al 249 mg/kg 218 mg/kg Ni 0.69 mg/kg
AS..ooi 0.060 mglkg  Hg..ooovoiiiiii 0.031 mg/kg P 0.137 %
20mglkg K 243 % 0.87 mg/kg
Ba 124 mg/kg Mg ..0.432 % .. 19.7 mg/kg
Ca i 1.56 % ....98 mg/kg 0.120 mg/kg
Cd i 0.026 mg/kg MO .o, 0.060 mg/kg 53 mg/kg
... 360 mg/kg RO 2.94 % 0.37 mg/kg
. ... 3.7 mg/kg w24 mg/kg 17.9 mg/kg
Indicative values for Br, Ce, Co, Cr, Eu, Gd, |, La, Nd, S, Sb, Sc, Sm, Sn, Tb, Th, U, Yb
New NIM-GBW07602 Bush branches and leaves - Trace elements 35¢
Certified values
..0.037 pgl/g
...24 uglg
....... 5.2 ug/g
Indicative values for Cl, Nd, Tb, U, W, Y
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New NIM-GBW07603 Bush branches and leaves - Trace elements 35¢9
Certified values
A ...0.027 ng/g
............. 2.4 nugl/g
.0.287 %
Indicative values for Cl, Nd, Tb, U, W, Y
BCR-683 Beech wood - PCP and PAHs 60 g
Compound Certified value Uncertainty
mg/kg mg/kg
Pentachlorophenol
Benzo(a)anthracene .
Benzo(a)pyrene ..
Benzo(e)pyrene .....
Benzo(b)fluoranthene
Benzo(k)fluoranthene
New ERM-CD100 Wood - Trace elements and pentachlorophenol (PCP) 74 g
The certified reference material ERM-CD100 is intended for the verification of a correct implementation of
standardised analytical methods for waste wood characterisation such as CEN/TR 14823 for the determination of
PCP or digestion methods according to EN 13657 for the determination of trace elements. Furthermore, it can be
used for the validation of modified or new analytical procedures.
ArSENIC (AS) .o 3.1+ 0.5 mg/kg Mercury (HG) «oovveeeeiiieeecieees 0.60 = 0.14 mg/kg
Cadmium (Cd) 3.02 + 0.24 mg/kg Lead (Pb) 39 + 4 mg/kg
Chromium (Cr).... 36.4 + 2.6 mg/kg Pentachlorophenol 7.9 + 0.6 mg/kg
Copper (CU) .oeeeeeeeieeecieeees 22.9+ 1.7 mg/kg
Additional information
The moisture content of the bottled wood material at the time of certification was (7.48 + 0.14) %, corresponding to
a drying temperature of (103  2) °C.
New IC-INCT-OBTL-5 Oriental basma tobacco leaves - Trace elements 509
Certified values
Al 0.198 + 0.028 % CO.evn 0.981 + 0.067 mg/kg 19.1 = 1 mg/kg
Ca i 3.996 +0.142 % CSvvvreine 0.288 + 0.02 mg/kg 0.076 + 0.013 mg/kg
Ko 2271+0076 %  Cu....eeeeeeee... 101204 mg/kg SCuvveceenee. 0.64 + 0.027 mg/kg
Mg .0.853 + 0.034 % .0.264 + 0.013 mg/kg
P. ..0.17+0.012%  Eu...............0.06 £ 0.004 mg/kg ~ Sr..cccccoreirrnncne. 105 + 5 mg/kg
S 0.455 + 0.091 % 0.042 + 0.004 mg/kg
Ag o 0.053 + 0.011 mg/kg Hg.ooiiie 0.021 + 0.001 mg/kg 0.035 + 0.002 mg/kg
As 0.668 + 0.086 mg/kg La. 1.69 + 0.09 mg/kg .0.503 + 0.043 mg/kg
B. ... 33.6 £ 2.2 mg/kg M 180 + 6 mg/kg Vo 4.12 + 0.55 mg/kg
Ba ..o 67.4 + 3.8 mg/kg Mo ..o 0.414 + 0.062 mg/kg 0.115 + 0.023 mg/kg
Broiis 87.4 £ 5.4 mg/kg Nd..oooiin, 1.33 £ 0.11 mg/kg ZN i 52.4 + 1.8 mg/kg
Cd. .2.64 £0.14 mg/kg Ni.. ..8.5 +0.49 mg/kg
Ce.. ....2.99 £ 0.18 mg/kg Pb ...2.01 £ 0.31 mg/kg
Indicative values for Au. Be. CI. Cr. Dy. Fe. Gd. Ho. Li. Lu. Na. Pr. Ti. T. Tm. U and Y
New |C-INCT-PVLT-6 Tobacco leaves - Trace elements 50¢g

Certified values
Ca e 2.297 £+ 0.078 % Cernieiis 0.743 + 0.051 mg/kg

........ 1.49 + 0.14 mg/kg

Ko 2.64 £0.09 % Co. 0.154 + 0.007 mg/kg Pb .. .0.972 £ 0.147 mg/kg
Mg .0.241 + 0.009 % [O1F IR 5.12 + 0.2 mg/kg Rb ..o 5.97 + 0.28 mg/kg
P. .0.242 + 0.015 % Er.. 0.019 £ 0.003 mg/kg Sb .. .0.037 + 0.004 mg/kg
S. ....0.378 £ 0.059 % Eu. ...0.014 £ 0.003 mg/kg Sc... ...0.06 + 0.003 mg/kg
Ag 0.019 £ 0.004 mg/kg Hf.. ...0.161 £ 0.008 mg/kg Sm. .0.058 + 0.004 mg/kg

Al 252 + 49 mg/kg Hg. 0.023 + 0.002 mg/kg Sr...
0.138 + 0.01 mg/kg La. .0.54 + 0.027 mg/kg Ta...
... 33.4 £ 1.9 mg/kg Li... 3.35+ 0.67 mg/kg Tb...
41.6 + 1.9 mg/kg MN s 136 + 5 mg/kg Th... .0.089 £ 0.007 mg/kg
...19.5 £ 1 mg/kg Mo 0.396 + 0.029 mg/kg V.. .0.405 £ 0.056 mg/kg

....2.23+0.12 mg/kg Nd....oooene 0.322 + 0.024 mg/kg ZN it 43.6 + 1.4 mg/kg
Indicative values for Bi, Cl, Cr, Cs, Fe, Na, Pr, Sn, Ti, TI, Uand Y

....... 133 £ 6 mg/kg
.0.011 £ 0.001 mg/kg
.0.008 + 0.001 mg/kg
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Code Product Unit
Grasses and crops
BCR-129 Hay powder - Trace elements 30g
Certified values
................................. 6.4 g/kg e 1.45 glkg 3.16 g/kg
0.167 mg/kg N... 37.2 glkg .. 32.1 mg/kg
................................. 33.8 g/kg e 2.36 g/kg e 34.2 g/kg
New ERM-CD281 Rye grass - Trace elements vial
Certified values
AS.ooiin 0.042 + 0.01 mg/kg Hg..ooovee 0.0164 + 0.0022 mg/kg ....0.042 £ 0.007 mg/kg
B 5.5+ 0.5 mg/kg MN e 82 + 4 mg/kg .... 0.023 + 0.004 mg/kg
[0 IS 0.12 £ 0.007 mg/kg MO ..o 2.22 +0.12 mg/kg ...0.062 + 0.011 mg/kg
...24.8 £ 1.3 mg/kg Ni.. ..15.2 £ 0.6 mg/kg 30.5+ 1.1 mg/kg
10.2 + 0.5 mg/kg [ JOT 1.67 + 0.11 mg/kg
New |AEA-372 Grass - Radionuclides 100 g
Certified values (dry mass basis)
K e, 1060 + 56 7 Bg/kg 157CS v, 11320 + 360 Bq/kg
NIST-2695 Vegetation - Fluoride 2x25¢g
Two samples of timothy grass with fluoride concentrations above natural levels.
Low level
Certified value
Fluoride........ccccvunnee. 64.0 ug/g
High level
Certified value
Fluoride 277 nglg
IAEA-V-9 Cellulose (cotton) - Trace elements 25¢
Certified values
........ 0.06 mg/kg 0.09 mg/kg
Mg ....53 mg/kg .. 0.25 mg/kg
Mn .0.15 mg/kg 0.65 mg/kg
. ..0.034 mg/kg
56 mg/kg
Indicative values for Al, Br, Fe, V
BCR-402 White clover - Trace elements 25¢
Collected from an area with soil especially rich in selenium, resulting in a high selenium content
Certified values
As 0.093 mg/kg Mo .6.93 mg/kg
Co.. 0.178 mg/lkg ~ Se€.ccciciiiiiiiii 6.70 mg/kg
Indicative values for Cr, Fe, Ni, Zn
IAEA-156 Clover - Radioactive isotopes 2509
Recommended values
... 132 Ba/kg 657 Ba/kg
....264 Ba/kg 14.8 Ba/kg
Aquatic plants
BCR-060 Aquatic plant (Lagarosiphon major) - Trace elements 25¢g
Certified values
Al 4180 mg/kg HG o 0.34 mg/kg ZN i 313 mg/kg
Cd i, 2.20 mg/kg Mn 1759 mg/kg
51.2 mg/kg ....63.8 mg/kg
Indicative values for Ag, As, Au, B, Br, CaO, Ce, ClI, Co, Cr, Cs, Eu, F, Fe.03, K,0, La, MgO, Mo, N, Na,O, Ni,
P20s, Rb, S, Sb, Sc, Se, SiO,, Sn, Ta, Tb, TiO,, TI, U, V, W
BCR-596 Aquatic plant (trapa natans) - Chromium 25¢
Certified value
Cr e 36.3 mg/kg
BCR-414 Plankton - Trace elements 59
Certified values
AS o 6.82 pg/g HGooie 0.276 pg/g S€ i 1.75 pg/g
..0383pglg Mnoa299 g/ Vi 8.10 ug/g
..23.8 uglg 111.6 pg/g
295ug/g Pbo 3.97 pgl/g
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BCR-670 Aquatic plant (Lemna minor) - Trace elements 1049
Certified values
Ce i 0.99mglkg  La.iin 0.487 mg/kg 14.0 pg/kg
Dy ... 719 ug/kg Lu. ....6.3 pg/kg Th.. 0.159 mg/kg
Er.. 44.0 pg/kg Nd. ..0.473 mg/kg Tm. 5.70 pg/kg
23.2 pg/kg Pr.. ..0.121 mg/kg uU. ... 82 ug/kg
... 98 ug/kg ..0.191 mg/kg ..0.46 mg/kg
. .. 15.8 pg/kg 40 pg/kg
Indicative values for : As, Cd, Cr, Cs, Cu, Fe, Mo, Ni, Pb, Sb, Se and Zn
NIES03 Chlorella (green algae) - Trace elements 369
The material was prepared from spray-dried chlorella (Chlorella pyrenoidosa) obtained from a commercial source.
Certified values
Ca i 0.49 %
..... 0.87 ug/g
CU o 3.5 ug/g
Indicative values for Cd, P, Pb, Sc
NIST-4359 Seaweed - Radioactivity 300 g
NIST-4359 contains low levels of anthropogenic and natural radioactivity.
Certified values for 4OK 137CS 210Pb ZWOPO 22('3Ra 232Th 234U 235U ZSBU ZBSPU 239Pu 239,240Pu 241Am
Indicative values for further isotopes
NIES26 Algae - Microcystines, trace elements 54 mg
Certified values
Microcystins” ..... 4.5+ 0.4 mg/g
........... 0.56 +0.02 % 0.44 £0.03 % ceeeee 4.5 £ 0.3 mg/kg
.0.086 + 0.006 % 0.12+£0.02 % 13 + 2 mg/kg
Ko 0.90 +0.05 % 39 + 3 mg/kg
Indicative values for S, P, Co, Cu, Ni, Pb
' The microcystins were determined in accordance with the manual for examination of substances requiring
investigation by the Ministry of Environment, Japan (March 2003). This method followed those in reports for the
determination of total microcystins. The microcystins were oxidatively decomposed to MMPB, which was
determined using HPLC-mass spectrometry, or gas chromatography-mass spectrometry after esterification.
IAEA-392 Algae - Trace elements 209
Algae material (type: Scenedesmus obliquus 208)
Recommended values
Ca.vvee 2680 + 67.4 mg/kg Mg .o 2376 + 78.8 mg/kg ....0.571 £ 0.028 mg/kg
.23.2 £ 1.74 mg/kg 67.5 + 1.54 mg/kg .0.574 £ 0.019 mg/kg
497 + 13.6 mg/kg Na...ooen, 680 + 23.0 mg/kg 128 + 2.0 mg/kg
Indicative values for As, Cd, Cr, K
IAEA-413 Algae - Trace elements 1049
Algae material (type: Chlorella Boehm)
Recommended values (based on dry mass)
AS.oiiii 127 + 6.6 mg/kg Fe i 1370 + 39 mg/kg 113 + 4.9 mg/kg
Ca. .3143 + 112 mg/kg K... .10740 + 270 mg/kg ... 242 £ 7 mg/kg
Cd.. .... 204 £ 8.5 mg/kg Mg 4058 + 117 mg/kg 169 £ 3.3 mg/kg
CO s 4.24 + 0.25 mg/kg MN 158 + 3.4 mg/kg
Croieieeeee 377 £ 14 mg/kg Na..ooiee, 375 + 20 mg/kg
Indicative values for further elements
Miscellaneous
LGC7162 Strawberry leaves - Trace elements 209
The raw material was collected from a private farm in the Czech Republic. The mixture was cut and jet milled to
pass a 250 um nylon sieve. The resulting powder was homogenised, separated in 20 g portions and placed in 60
mL bottles.
Certified Values
Ca. 1.53 g/100 g Ba. 107 mg/kg
Mg .0.377 g/100 g Cd. .0.17 mg/kg
N. 2.019g/100 g Co. .0.47 mg/kg
P. .0.260 g/100 g Cr.. .2.15 mg/kg
K. 1.96 g/100 g .
S. .0.174 g/100 g
AS.oiiii 0.28 mg/kg
NIST-1573a Tomato leaves - Trace elements 50¢g
Certified values
............................... 598 mg/kg v 470 myg/kg ceereerenieenennnn 0.216 %
0.112 mg/kg ..0.034 mg/kg 14.89 mg/kg
.............................. 33.3 mg/kg 270 % 0.063 mg/kg
Cd o 1.52 mg/kg 246 mg/kg ...0.054 mg/kg
Ca i 5.05 % ..0.57 mg/kg
Co. ..0.57 mg/kg 82 mg/kg
(O] R 1.99mglkg  Nicooiiiiiiice, 1 59 mg/kg
Indicative values for Eu, Gd, Mg, Pb, S, Sc, Sm, Sr, Th, U
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Code Product Unit
NIST-RM 8491 Sugar cane bagasse - Whole biomass feedstocks 50¢g
This Reference Material (RM) is intended primarily for use in evaluating analytical methods for the determination of
summative composition of lignocellulosic materials. Reference concentration values for the following constituents
are given: Ash, 95% Ethanol extractives, Acid soluble lignin, Acid insoluble lignin, Total lignin. Glucoronic acid,
Arabinan, Xylan, Mannan, Galactan and Glucan.
NIST-RM 8492 Eastern cottonwood - Whole biomass feedstocks 50¢g
This Reference Material (RM) is intended primarily for use in evaluating analytical methods for the determination of
summative composition of lignocellulosic materials. Reference concentration values for the following constituents
are given: Ash, 95% Ethanol extractives, Acid soluble lignin, Acid insoluble lignin, Total lignin. Glucoronic acid,
Arabinan, Xylan, Mannan, Galactan and Glucan.
NIST-RM 8493 Monterey pine - Whole biomass feedstocks 50¢g
This Reference Material (RM) is intended primarily for use in evaluating analytical methods for the determination of
summative composition of lignocellulosic materials. Reference concentration values for the following constituents
are given: Ash, 95% Ethanol extractives, Acid soluble lignin, Acid insoluble lignin, Total lignin. Glucoronic acid,
Arabinan, Xylan, Mannan, Galactan and Glucan.
NIST-RM 8494 Wheat straw - Whole biomass feedstocks 50 g
This Reference Material (RM) is intended primarily for use in evaluating analytical methods for the determination of
summative composition of lignocellulosic materials. Reference concentration values for the following constituents
are given: Ash, 95% Ethanol extractives, Acid soluble lignin, Acid insoluble lignin, Total lignin. Glucoronic acid,
Arabinan, Xylan, Mannan, Galactan and Glucan.
BCR-482 Lichen - Trace elements 159
Certified values
1103 mg/kg  Croeeecieicieee, 4.12 mg/kg 2.47 mg/kg
0.85 mg/kg Cu.. 7.03 mg/kg ....40.9 mg/kg
0.56 mg/kg Hg. .0.48 mg/kg .. 100.6 mg/kg
IAEA-336 Lichen - Trace elements 209
Recommended values
0.63 mg/kg Fe e 430 mg/kg S€ it 0.22 mg/kg
. 6.4 mg/kg Hg ..0.2 mg/kg Sm ..0.106 mg/kg
12.9 mg/kg K. 1840 mg/kg Sr.. ...9.3 mg/kg
1.28mg/kg LA 0.66 mg/kg 0.14 mg/kg
0.29 mg/kg 63 mg/kg 30.4 mg/kg
0.11 mg/kg .320 mg/kg
3.6mg/lkg  Sbuiiiiiii, 0.073 mg/kg
Information values for Al, Cd, Cl, Cr, Eu, Lu, Nd, P, Pb, Rb, Sc, Tb, V, Yb
BCR-273 Single cell protein 1049
The material consists of about 10 g single cell protein powder in a sealed argon filled ampoule.
Certified values
11.97 g/kg  Kuiiieies 2.22 g/kg P 26.8 g/kg
0.156 mg/kg 121.6 g/kg
Indicative values for Mg, N (Kjeldahl), Na, S
BCR-274 Single cell protein - Trace elements 1049
Certified values
.... 132 pg/kg 13.1 pg/kg 1.03 mg/kg
30 pg/kg 51.9 mg/kg 42.7 nglg
................................ 39 ng/kg e 44 nglkg
Indicative values for F, I, Ni
New NIES23 Tea leaves - Elements 35¢
Certified values
Mg... .0.169 £ 0.012 % Ca.. ..0.249 £ 0.021 % 9.48 + 0.76 mg/kg
P.. .0.472 £ 0.032 % Mn .. ...704 + 52 mg/kg .31.9 + 2.2 mg/kg
s 2.03+0.11 % Niveoiiiiiiniee 7.89 £ 0.57 mg/kg 3.93 £ 0.25 mg/kg
Indicative values for S, Na, Al, Cs and Ba.
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WEPAL plant reference materials

The Wageningen Evaluating Programmes for Analytical Laboratories (WEPAL) runs international sample
exchange programmes for continuous quality control of analytical data as produced by chemical laboratories.
There are almost 700 laboratories who take part in one or more of WEPAL'’s regular ring-tests programmes.

The WEPAL plants reference samples are supplied with certificates including consensus values, indicative
values and values for information, based on the results of the proficiency programme. The certificates are

available on request.

Code Product Unit

WEPAL-IPE-101 Coast cross (grass) / Cynodon dactylon - Inorganic composition 1049
(please ask for detailed information)

WEPAL-IPE-103 Banana (seeds) / Musa paradisiaca (seeds) - Inorganic composition 1049
(please ask for detailed information)

WEPAL-IPE-105 Elephant grass / Pennisetum purpurem schum - Inorganic composition 1049
(please ask for detailed information)

WEPAL-IPE-108 Parsley / Petroselinum crispum - Inorganic composition 1049
(please ask for detailed information)

WEPAL-IPE-110 Clover (Honey-stalk) / Melilotus officinalis desr, - Inorganic composition 1049
(please ask for detailed information)

WEPAL-IPE-111 Chive(s) / Allium schoenoprasum I, - Inorganic composition 1049
(please ask for detailed information)

WEPAL-IPE-113 Rosa (plant) / Rosa I, - Inorganic composition (please ask for detailed information) 1049

WEPAL-IPE-114 Rosa (plant) / Rosa I, - Inorganic composition (please ask for detailed information) 1049

WEPAL-IPE-115 Rosa (plant) / Rosa I, - Inorganic composition (please ask for detailed information) 1049

WEPAL-IPE-116 Rosa (plant) / Rosa I, - Inorganic composition (please ask for detailed information) 1049

WEPAL-IPE-117 Rosa (plant) / Rosa I, - Inorganic composition (please ask for detailed information) 10g¢

WEPAL-IPE-118 Rosa (plant) / Rosa I, - Inorganic composition (please ask for detailed information) 1049

WEPAL-IPE-119 Rosa (plant) / Rosa I, - Inorganic composition (please ask for detailed information) 10g¢

WEPAL-IPE-120 Mushroom / Agaricus bisporus - Inorganic composition (please ask for detailed information) 1049

WEPAL-IPE-126 Maize (plant) / Zea mays - Inorganic composition (please ask for detailed information) 10¢

WEPAL-IPE-131 Potato (bulb) / Solanum tuberosum - Inorganic composition 1049
(please ask for detailed information)

WEPAL-IPE-132 Broccoli / Brassica oleracea I, - Inorganic composition (please ask for detailed information) 10g9

WEPAL-IPE-136 Bokashi / Bokashi - Inorganic composition (please ask for detailed information) 1049

WEPAL-IPE-137 French bean / Phaseolus vulgaris I, - Inorganic composition 1049
(please ask for detailed information)

WEPAL-IPE-138 Kiwi (leaf + stalk) / Actinidia chinensis pl, - Inorganic composition 20g
(please ask for detailed information)

WEPAL-IPE-140 Dandelion (root) / Radix taraxaci tot, - Inorganic composition 1049
(please ask for detailed information)

WEPAL-IPE-141 Thyme / Folia thymus vulgaris cong - Inorganic composition 20g
(please ask for detailed information)

WEPAL-IPE-143 Valerian root / Valeriana officinalis - Inorganic composition 209
(please ask for detailed information)

WEPAL-IPE-145 Valerian (root) / Radix valerianae tot, - Inorganic composition 1049
(please ask for detailed information)

WEPAL-IPE-149