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1. Technical competence and accreditation

Samples shall be taken by persons who possess the technical compatence required in order to
take samples. Contrary to the first sentence of this point, technical skill on the part of the person
who takes the sample shall be sufficient for the taking of samples when wastes are delivered at
landfill sites. The sample analyses shall be carried out by independent testing laboratories
accredited according to DIN EN ISO/AEC 17025, August 2005 edition, Corrigendum 2, May
2007, General requirements for the competence of testing and calibration laboratories, or by
bodies that have been revocably licensed by the competent authority, with due regard to the
requirements set out in point 3.

2. Taking of samples

Samples for the conduct of analyses shall be taken in accordance with LAGA PN 98 — Richiiinie
far das Vargehen bai physikalischen, chemischen und biologischen Untersuchungen im
Zusammenhang mit der Verwertung/Beseitigung von Abfdilen, Joint Working Group of the
Lander on'Waste, 2002, ISBN: 978-3-503-07037-4. The taking of samples shall be logged. The
sampling logs shall be held in safe-keaping for five years and presented to the competent
authority on requast.

3. Determination of total contents in solid substance and elutable component

The allocation values listed in Annex 3 shall be determined using the following procedures.
Equivalent procedures that comply with the state of the art shall be permissible with the
approval of the competent authority. In so far as other parameters not specified below are to be
analysed, the competent authority shall stipulate the analytical procedure. In this respect, the
decision limit of a chosen analytical procedure shall be lower by at least a factor of three than
the value of the corresponding parameter. The detection and determination limits shall be
calculated according to DIN 32645, November 2008 edition (Chemical analysis — Decision limit,
detection limit and determination limit under repeatability conditions — Terms, methods,
evaluation).

3.1 Determination of total contents in solid substance
3.1.1 Preparation of samples

The sample of solid waste is prepared in accordance with DIMN 19747, December 2006 edition
(Investigation of solids — Pre-freatment, preparation and processing of samples for chemical,
biological and physical investigations) by means of quartering, breaking and grinding in such a
way that a homogeneous sample of 1,000 g is extracted from an initial sample of 5 to 50 kg.
The sample of paste-like, sludgy waste is prepared by means of pan-grinding such that a
homogeneous sample of 1,000 g is extracted from an initial sample of 5 to 50 kg. The dry mass
of the sample is determined in accordance with DIN EN 14346 (March 2007 edition,
Characterization of waste. Calculalion of dry matter by determination of dry residue or water
content). The preparation of the samples shall be logged.

3.1.2 Digestion procedure

DIM EN 13657, January 2003 edition
Characterisation of waste. Digestion for subsequent determination of agua regia soluble portion
of elements



3.1.3 Organic component of dry residue in original substance
3.1.3.1 Ignition loss

DIN EN 15169, May 2007 edition
Characterization of waste. Determination of loss on ignition in waste, sludge and sediments

3.1.3.2 TOC (total organic carbon)

DIN EN 13137, December 2001 edition

Characterisation of wasfe. Determination of tofal organic carbon (TOC) in waste, sludges and
sediments

3.1.4 BTEX (benzene, toluene, ethyl benzene, o-, m-, p-xylene, styrene, cumene)

DIN 38407-9, May 1991 edition

German standard methods for the examination of water, waste water and sludge; substance
group analysis (group F); determination of benzene and some of its derivatives by gas
chromatography (F 9)

Alternatively:

Hessian Agency for the Environment and Geology, ‘Handbuch Altlasten’, vol. 7,
Analysenverfahren, Teil 4 — Bestimmung von BTEX/LHEW in Feststoffen aus dem
Altlastenbereich’, 2000 edition

3.1.5 PCBs (polychlorinated biphenyls — sum of 6 PCB congeners after Ballschmiter,
PCB-28, -52, -101,-138, -153, -180)

DIN EN 15308, May 2008 edition

Characterization of waste. Determination of selected polychlorinated biphenyls (PCB) in solid
waste by using capillary gas chromatography with electron capture or mass spectrometric
detection

Alternatively:

DIN 38414-20, January 1996 adition

German standard methods for the examination of water, waste water and sludge — Sludge and
sediments (group S) — Determination of six selected polychiorinated biphenyls by gas
chromatography (S 20)

3.1.6 Petroleum hydrocarbons (C10 to C40)

DIN EN 14039, January 2005 edition
Characterization of waste. Determination of hydrocarbon content in the range of C10 to C40 by
gas chromatography

In conjunction with

LAGA Communication 35, Bestimmung des Gehaltes an Kohlenwasserstoffen in Abféllen —
Untersuchungs- und Analysenstrategie (KW/04), Joint Working Group of the Lander on Waste,
16 November 2004, ISBN: 978-3-503-08396-1

3.1.7 PAHSs (Polycyclic aromatic hydrocarbons)

DIN EN 15527, September 2008 edition
Characterization of waste. Determination of polycyclic aromatic hydrocarbons (PAH) in waste
using gas chromatography mass spectrometry (GG/MS)



3.1.8 Density

DIM 18125-2, August 1999 edition
Soil investigation and testing - Defermination of density of soil - Part 2! Field tests

3.1.9 Gross calorific value

DIN EN 15170, Movember 2006 edition
Characterizafion of sludges. Defermination of calonfic value

3.2 Determination of contents in eluate
3.2.1 Preparation of eluate
3.2.1.1 Preparation of eluate with 10/1 liquid/solid substance ratio

DIN EN 12457-4, January 2003 edition

Characterisation of waste. Leaching. Compliance test for leaching of granular waste materials
and sludges. One stage batch test at a liquid to solid ratio of 10 ¥kg for materials with particle
size below 10 mm (without or with size reduction)

In derogation of the instructions given in DIN EN 12457-4, the material is first broken up as of a
particle size of 40 mm. The weighing for the eluate procedure is carried out following DIN EN
12457-4. The phases are separatad in accordance with the method described in Annex E of
DIMN EN 12457-4. Should the coarse particles be mechanically stable under deposition
conditions in the case of lumpy materials with particle size = 40 mm, the eluate is prepared in
accordance with LAGA EW 98 — Richtlinie fir das Vorgehen bei physikalischen und
chemischen Untersuchungen von Abfaillen, verunrainigten Béden und Materialien aus dem
Altiastenbergich, chap. 4 (Trogverfahren, EW 98 T'), Joint Working Group of the Lander on
Waste, 2002, ISBM 978-503-07038-1, whare necassary.

3.2.1.2 Preparation of eluates with constant pH values of 4 and 11/acid neutralisation
capacity

Joint Working Group of the Lander on Waste, LAGA EW 98 — Richtlinie fir das Vorgehen bei
physikalischen und chemischen Untersuchungen von Abfallen, verunreinigten Boden und
Materialien aus dem Altlastenbereich, chap. 5 (‘Bestimmung der Eluierbarkeit mit wassrigen
Medien bei konstantem pH-Wert"), 2002, ISEN 978-3-503-07038-1.

3.2.2 Up-flow percolation test

DIN CEMN/TS 14405, September 2004 edition
Characterization of wasfe. Leaching behaviour tests. Up-flow percolation test (under specified
conditions)

Alternatively:

DIN 19528, July 2007 edition

Leaching of solid materials - Percolation method for the joint examinafion of the leaching
behaviour of arganic and inorganic substances for materials with a particle size up to 32 mm —
Basic characterization using a comprehensive column test and compliance test using a quick
column

3.2.3 pH value

DIN 38404-5, August 2005 edition
German Standard Methods For The Examination Of Water, Waste Water And Sludge — Physical
And Physico-chemical Characteristics {group C) — Part 5: Determination Of Ph Value (c 5)



3.2.4 DOC (dissolved organic carbon)
3.2.41 bocC

DIN EN 1484, August 1997 edition
Water analysis. Guidelines for the defermination of total organic carbon (TOC) and dissolved
organic carbon (DOC)

3.2.4.2 DOC at pH value between 7.5und 8

Joint Working Group of the Lander on Waste, LAGA EW 88 — Richtiinie far das Vorgehen bei
physikalischen und chemischen Untersuchungen von Abfadllen, verunreinigten Baden und
Materialien aus dem Altlastenberaich, chap. 5 ('Bestimmung der Eluierbarkeit mit wassrigen
Medien bei konstantem pH-Wert'), 2002, ISBN: 978-3-503-07038-1

3.2.5 Phenols

DIN 38408-16, June 1984 aedition
German standard methods for the examination of water, waste water and sludge; general
measures of effects and substances (group H); determination of the phenol index (H 16)

3.2.6 Arsenic

DIN EN 1S5S0 11969, Movember 1996 edition
Water quality. Determination of arsenic. Atomic absorption spectrometric method (hydride
technigue)

Alternatively:
DIN EN 150 11885, April 1898 edition
Water quality. Determination of 33 elements by inductively coupled plasma atomic emission

spectroscopy

Alternatively:

DIN EN ISO 15686, February 2004 edition

Water quality. Determination of trace elements using atomic absorption spectrometry with
graphite furnace

Alternatively:

DIN EN IS0 17284-2, February 2005 edition

Water quality. Application of inductively coupled plasma mass spectrometry (ICP-MS).
Determination of 62 elements

3.2.7 Lead

DIN EN 150 15586, February 2004 edition
Water quality. Determination of trace elements using afomic absorpfion spectromelry with
graphite furnace

Alternatively:
DIN EN 150 17294-2, February 2005 edition

Water quality. Application of inductively coupled plasma mass spectrometry (ICP-MS).
Determination of 62 elements

Alternatively:

DIN EN IS0 11885, April 1998 edition

Water quality. Determination of 33 elements by inductively coupled plasma atomic emission
spectroscopy



3.2.8 Cadmium

DIM EN ISO 15586, February 2004 edition
Water quality. Determination of frace elements using atomic absorption spectrometry with
graphite furnace

Alternatively:

DIN EN IS0 17294-2, February 2005 edition

Water quality. Application of inductively coupled plasma mass specirometry (ICP-MS).
Determination of 62 elements

Alternatively:

DIN EM I1SO 11885, April 1998 edition

Water quality. Determination of 33 elements by inductively coupled plasma aptical emission
spectromefry

3.2.9 Copper

DIN EN IS0 15586, February 2004 edition
Water quality. Determination of trace elements using atomic absorption spectromelry with
graphite furnace

Alternatively:

DIN EM IS0 17204-2, February 2005 edition

Water quality. Application of inductively coupled plasma mass spectrometry (ICP-MS).
Determination of 62 elements

Alternatively:
DIM EN ISO 11885, April 1998 edition
Water quality. Determination of 23 elements by inductively coupled plasma atomic emission

spectroscopy

3.2.10 Nickel

DIM EN ISO 15586, February 2004 edition
Water quality. Determination of frace elements using atomic absorption spectrometry with
graphite furnace

Alternatively:

DIN EN IS0 17294-2, February 2005 edition

Water quality. Application of inductively coupled plasma mass specirometry (ICP-MS).
Determination of 62 elements

Alternatively:

DIN EN I1SO 11885, April 1898 edition

Water quality. Determination of 33 elements by induciively coupled piasma atomic emission
spectroscopy

3.2.11 Mercury
DIM EN 1483, July 2007 edition
Water quality. Determination of mercury. Method using atomic absorption spectrometry

Alternatively:

DIN EN IS0 17852, April 2008 edition

Water quality. Determination of mercury. Method using a combined preservation and digestion
step followed by atomic fiucrescence spectrometry



3.2.12Zinc

DIN EN IS0 15886, February 2004 edition
Water quality. Determination of trace elements using afomic absorption spectrometry with
graphite furnace

Alternatively:

DIN EN 150 17284-2, February 2005 edition

Water quaiity. Application of inductively coupled plasma mass spectromeiry (ICP-MS).
Determination of 62 eleaments

Alternatively:
DIM EM 150 11885, April 1998 edition

Water quality. Determination of 33 elements by inductively coupled plasma atomic emission
spectroscopy

3.2.13 Chloride

DIN EN 150 10304-2, Movember 1996 edition
Water quality. Determination of dissolved anions by liquid chromatography of ions.
Determination of bromide, chioride, nitrate, nitrite, orthophosphate and sulfate in waste water

Alternatively:
DIN 38405-1, December 1985 edition

German standard methods for the examination of water, waste water and Sf{.l'dge,' anions {Q'IGU,D
D); determination of chloride ions (D 1)

Alternatively:

DIM EN 15O 15682, January 2002 edition

Water gquality. Determination of chioride by flow analysis (CFA and FIA) and photomefric or
potentiometrc detection

3.2.14 Sulfate

DIM EN 150 10304-2, November 1996 edition
Water quality. Determination of dissolved anions by liquid chromatography of ions.
Determination of bromide, chioride, nitrate, nitrite, orthophosphate and sulfate in waste water

Alternatively:

DIN 38405-5, January 1985 edition

German standard methods for the examinafion of water, waste water and sludge, anions (group
D), determination of sulfate jons (D 5)

3.2.15 Cyanides, easily released

DIN 38405-14, December 1988 edition

German standard methods for the examinafion of water, waste water and sludge, anions (group
D), determination of cyanides in drinking water, and in groundwater and surface water with low
poiiution levels (D 14)

Where wastes contain sulphides, determination is carried out in accordance with DIN 38408-13,
Movember 2006 edition, German Standard Methods for the Analysis of Water, Waste Water and
Sludge; Anions (Group D), Determination of Cyanides (D 13)

3.2.16 Fluoride

DIMN 38405-4, July 1985 edition
German standard methods for the examination of water, waste water and sludge; anions (group
D), determination of fluonde (D 4)

Alternatively:
DIN EN ISO 10304-1, April 1995 edition



Water quality. Determination of dissolved anions by liguid chromatography of ions.
Determination of fluoride, chioride, nifrite, orthophosphate, bromide, nitrate and sulfate ions.
Method for water with low contamination

3.217 Barium

DIN EN IS0 11885, April 1998 edition
Water guality. Determination of 23 elements by inductively coupled plasma atormic emission
Spectroscopy

3.2.18 Chrome, total

DIN EN 1SO 11885, April 1998 edition
Water quality. Determination of 33 elements by inductively coupled plasma atomic emission
spectroscopy

Alternatively:

DIN EN 150 15586, February 2004 edition

Water quality. Determination of frace elements using atomic absorption spectrometry with
graphite furnace

Alternatively:

DIN EN 1S5S0 17294-2, February 2005 edition

Water guality. Appiication of inductively coupled plasma mass spectromeiry (ICP-MS).
Determination of 62 elements

3.2.19 Molybdenum

DIN EN 150 11885, April 1998 edition
Water guality. Determination of 33 elements by inducfively coupled plasma atomic emission

spectroscopy

3.2.20 Antimony

DIN EN 150 11885, April 1998 edition

Water guality. Determination of 23 elements by inductively coupled plasma atormic emission
Spectroscopy

Alternatively:

DIMN EN 1SO 15586, February 2004 edition

Water quality. Determination of frace elements using atomic absorption spectrometry with
graphite furnace

Alternatively:

DIN 38405-32, May 2000 edition

German standard methods for the examination of water, waste water and sludge — Anions
{group D) — Determination of antimony by atomic absorption spectrometry (D 32)

Alternatively:

DIN EN 150 17294-2, February 2005 edition

Water guality. Application of inductively coupled plasma mass specirometry (ICP-MS).
Determination of 62 elements

3.2.21 Selenium

DIM EN 15O 11885, April 1998 edition
Water quality. Determination of 33 elements by inductively coupled plasma atomic emission

spectroscopy



Alternatively:
DIN EN ISO 17294-2, February 2005 edition

Water qualily. Application of inductively coupled plasma mass spectromeiry (ICP-MS).
Determinafion of 62 alements

3.2.22 Water-soluble component of dry residue of original substance determined from
dry filtrate residue of eluate

DIN EN 14346, March 2007 edition

Characterization of waste. Calculation of dry matter by determination of dry residue or water
content

3.2.23 Conductivity of eluate

DIM EN 27888, November 1993 edition
Water quality. Method for the determination of electrical conductivity



