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EPA Method 6200

nYTAan? 7" XRF 2onnoupsoa win'y? nirnan
D'VZYUNI NINTRA D'MIN 71D

Field Portable X-Ray Fluorescence
Spectrometry for the Determination of
Elemental Concentrations in Soil and
Sediment




EPA Method 6200

(1) Covers field screening APO-NP'TA N771D =

Field studies indicate
variability in contaminate
concentration over small
distances greatly exceeds
iInstrument variability.

Therefore it is used for
site characterization by a
large number of
measurements, which is
better than a small
number of measurements
by sample removal and
laboratory analysis
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EPA Method 6200

(2) Covers prepared NINNAIT N1DN N771D .2
samples D'OPAIX 710 =

- Remove large
objects / debris N'XT'12ININ VX1 =

N7109/0'"71M)

vl'" =
VIO =
Nol =
= Grind nN'AT N'oD =
- Sieve

- Sample cup

- Homogenize
- Dry




EPA Method 6200

(3) Method provides basic quality nI'nin nipoon EPA 6200 .3
assurance methods, 2915 N'0'02 NID'X NNVAX

including calibration
Uding ! QY NNTAN L7100 NN
verification, determination of

instrument precision, 1TE IMN 2IrT
accuracy and analytical NTYININD

gialysIS 122 nnon EPA 6200 -n .4

(4) Methoq recognizes some FP- nn'ion EP-XRF M'wonv
XRF instruments do not

| 1 | 1
require site-specific D'¥90 7I'> D'WNIT XY

calibration by the operator. 71'o0 .7'vonn "'V NNNY
Factory calibration provides NID'X NNVAN 790N 7y5n2

appropriate data quality DININ 7¥ Njo0on




EPA Method 6200

(5) Method recommends that a EPA 6200-n ni'rmin .5

minimum 5% of all samples 5% MIN97w 12 Yy NI¥'YNN

tested bylisisA i be 17T NINNAITN 7on
confirmed by outside | '

laboratory using a total "y NUIR' FP-XRF 2'wina
digestion EPA reference nunnwnn N1IX'N n1avn
method EPA -n 7w nirmann 7902

NITON %w 10 XRF -0 2'won
INI'7n2 NIy
220 NIYATN 7D 7Y




26 Elements covered by 6200

Ag **

Cr **
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EPA: Sampling Considerations
NINNAITA N'NA] D'7I7'Y

Soil type Vi pn alo
Heterogeneous sample NANLN XNAIT

Particle size D''?'7n 7712
Element concentration NITI0MN 71D JIT'O

distribution

Sosre 7'01N9nI NLVYN PNl
Depth and area profiles ' ANTRALR

17
Data Quality Objectives . -
(DQOS) -0'1IN1 NOAK "M1'"9KXN

Data Quality Objectives
(DQOs)

NN




EPA: Soil Classifications

= Typical Particle Size 1"oix n''j7n 7712

= Clay n'oon < .0039mm diameter

= Silt gno NnTX 0.0039mm — 0.0625mm
diameter

mSand 7In 0.0625mm — 2.00mm diameter
= Gravel yxn > 2.00mm

m Gravel (not typically viewed as soil)
(yxn)
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Energy Dispersive X-Ray
Fluorescence

Metal Sample
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X-Ray Energy Reference
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Thermo Scientific Niton XL3t GOLDD+ Series Environmental Analyzers
Elemental Limits of Detection in 5i0, and SRM Matrices Using Soil Analysis

The Miton® XL3t GOLDD+ Series x-ray fluorescence (X EF) analyzer
is the ultimate choice in features and performance The chart below
details the sensitivity, or LODsl, of the Niton ¥L3t GOLDD+ using
Soil Analysis Mode for an 510, matrix, a typical soil matrix (510
with CafFe), and SEM matrix.

Limits of Detection in ppm {mgfkg)}

Time 60s per filter

Matrix i Si0,+Fe+Ca - =
Mo 3 Limits of detect ion {LODs} are
depondont on the follow ing factors:
Ir + Tasting tima
Sr + | nterf erenc esimatric
u » Lewel of statistical confidence
Pb

Th
Ph
Se
As
Hg
Au
In
w
Cu
Ni
Co

LODs are calculzted as thrae standard
daviations (997 % confidence interval)
for each element, using B0-second
analysistimes parfiltar.

Pleasa Mota:

Ongoing research and advancerments
in our Miton KL3t GOLOD+ 5 eries
anabyzers will laad to continual
improvement in many of the values
detailed in this chart. Contact a
Therma Fishar 5 cientific office oryour
local representative for the |atest
perfamance specifications.

D 2w o = ooo B oL = G

LI =3 a2
= o O

Actual analysis time is based on
your requirements, and, in most
casas, shortar times will giva you
the detaction limits you require.
Forexample, if analysis time was
reduced from 80 secondsiilter to
15 secondsifilter, then the detection
limits obtained would be twice the
values shown in the chart. Similary,

a0 increasing the analysis time will

reduca the detaction limits by the

A squara root ofthe increased time.
gL

B0 245 = hpplication-specific
Iih = ot applicable

SRR B

45

35 1. Deivitions e rovethuce forthe Datereniation
of the Method of Datertion Limit, 40 CFR,
35 Fart 135, Appendic B. Revision 1.11. 3.
Envimnm ental Potection Agency. U5,
20 Government Prnting Office: Washington,
20 DI, 1935

12
AS
12

Element list shown is not exhaustive. For limits of detection for elements not shown, please SCIENTIFIC
contact a Thermno Fisher Scientific office or your local representative.
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GOLDD - Drift Detector

m [echnically speaking, a silicon drift detector
has a low anode capacitance, which is
iIndependent of the area of the detector

= This means that the detector
= Has a short rise time, achieving high count rates
= Provides better resolution
= Has lower noise

driftfield Anode

I
N~
L=

GOLDD with external Field Effect

Transistor (FET)

» Shorter processing, lower cost

% % % % » No partial charge collection under FET
4 * No effects on FET from SDD

* Up to 450,000 counts per second input

Homogeneous thin entrance window




The Niton XL3t

= The Niton XL3t was
designed
= Anticipating that
compact SDD

detectors would
become available

= Building in all the
capabillities required
to take full advantage
of an optimized SDD




Optimized Excitation

m To take advantage of a
detector with a higher count
rate, more fluorescent x-rays
should be produced by the
sample

m That is achieved using a

higher voltage x-ray tube
= Niton XL3t: 50kV

= Typical other technology: 40 or
45kV

= Excitation intensity is
exponentially proportional to the
excitation voltage. Increasing
the excitation voltage by 25% | | Wi
has a much greater effect than O Ll Rl 2H
increasing the tube current by a
similar amount




Optimized Geometry

= To take advantage of a detector
with a higher count rate, you
want to collect more of the
fluorescent x-rays from the
sample

m For the same size detector, the
closer it is to the sample, the
more fluorescent x-rays it will
detect

= The Niton XL3t was designed
with this optimized geometry




Large Area Drift Detector

= A large detector will collect more
fluorescent x-rays than a small
detector

= The Niton XL3t with GOLDD
technology employs a
proprietary large-area detector
as standard equipment, instead
of an off-the-shelf silicon drift
detector (SDD)

= Therefore, the Niton XL3t
collects up to 2.5 times more
signal than smaller area SDDs

B e
el W
= Y /
1
e m L L . S . M
g .].. L Ny A )
e




Fast Electronics

m Collecting more signal and = 533 MHz CPU
obtaining more counts will not = 300 MHz dedicated DSP
help if your electronics are = Second 80 MHZ ASICS DSP
overwhelmed by all the data : :
m CCD imaging system standard

= The Niton XL3t was designed, -
from the beginning, with .
processing power to spare = - \}

o

m It easily processes the > | |
200,000 output counts per C
second from the detector at 50%
live time.

The Niton XL3t is so fast that it can display live video,
while instantaneously processing over over 200,000 detector events!
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Oak Ridge National Lab
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Typical Analysis
Preparing XRF Cup

PLACE CUP PLACE FILM SEEUF{E FILM

o

PLACE FILTER ~ STUFF CUP




NninY? Moisture

NIYPR IR "pan® 77 'R
7yn D'TNIY 0'A 7¥ DIyna
Aralrh

NI K7 N7'ON N'IVOIR Vg
DNIN7 'TINK NNdN

IN WIND7 N'WUyn 0T |'N
.N2IVY NNTX NI91Y7

N'7'oN 1IN NYAI'Y NNTR
NIN? 'TINK %5-2 >"312

Don't test “soup” or in-situ
soil with standing water
on top of it

Typical soil holds no
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In situ Lead in Soil

y =1.24x - 34
R?=0.83

400 600
Laboratory Result (ppm)




Lead in Soil - Prepared Samples

y=1.11x-0.30
R*=0.98

w S o)

o o o

o o o
! ! !

£
S
e
S5
n
O
(14
L
14
X

400
Laboratory Result (ppm)




Data Quality Objectives

DAY NAIZITINAN DX YTAN7 Mty YNRN 7w DQA -n =
D'vynnwn

AN X AXNP AT DIYAIT NI AN NN NIZIYD =

IATI NIXAAIT NN NIYAIT NI N21NI NNNA NITIVO =
AN YR AR

m [he DQO for the site will help to determine the
methodology used

= Higher action levels require shorter read times

= Low action levels require prepared samples and
onger read times
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U.S. ENVIRONMENTAL PROTECTION AGENCY
Pesticides: Regulating Pesticides Bl Bookmark
Fecent Additions | Contack Us Search: O all EPa @ This Area |

“ou are here: EPA Home # Pesticides ®» Requlating Pesticides » Requlating Antimnicrobial Pesticides » Chromated Copper Arsenate (CCA)

Chromated Copper Arsenate (CCA)
Chemical Review Manager: Lance Wormnell {wormell lance@epa.goy), 703-603-0523

lating Pesticides General Information

Alternatives
Guidance Docurnents
EP& has completed its reregistration eligibility decisions (RED) for the heavy duty wood Risk Assessments & Reviews

Current as of November 2008 .
AMELLREES TS0 preseryatives chromated arsenicals, pentachloraphenol, and crecsote. In general, ERPA has * Sealant Study

stration

determined that the compounds contribute henefits to society and are eligible for 'U"EChgical G”'-'ic'?ia"'ce

. . . o . . : S se Cancellations
icide-Producing reregmtratu:nn_pruxuded the m|t|gat||:|_r‘| measures and aS_SDmated !ahgl changes identified in Report an Incident
ablishments the REDs are implemented and reguired data are submitted. In its risk assessments, the Contacts for CCA
Agency identified risks of concern assaociated with occupational exposure (i.e., treatment plant T L Sy
SELLERVEGLER workers) to all three preservatives and ecological exposure to pentachlorophenol and

creosote, Regulatory Highlights

* Rereqgistration Eligibility

Chromated copper arsenate (CCA) is a chemical wood preservative containing chromium, Decision (09/25/2008)

copper and arsenic, CCA s used in pressure treated wood to protect wood from rotting due * yoluntary Cancellation
age & Disposal to insects a_n_d mlcrutqal agents, EPA has classified CCA as a restricted use product, for use {effective 12/31,/2003)
only by certified pesticide applicators., * Regulatory Timeline
ricted & Canceled * Guidance Documents
5 CCa has been used to pressure treat lumber since the 1940s, Since the 1970s, the majority ® SAP Report on CCA Risk
- of the wood used in outdoor residential settings has been CCA-treated wood. Pressure Assessment
icide Tolerances . ] . i . . .
treated wood containing CCA is no longer being produced for use in most residential settings,
stration including decks and playsets.

rmation Sources

The Agency has completed its reregistration eligibility decision (RED) and will continue to work with stakeholders to implement
its decision, Pesticide manufacturers to voluntarily phased out certain CCA use for wood products around the home and in
children's play areas. Effective December 31, 2003, no wood treater or manufacturer may treat wood with CCA for residential
Lses, with certain exceptions,

& Internet




Chromated Copper
Arsenate- CCA
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