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CONFERENCE HIGHLIGHTS

The Environmental Measurement Symposium, a combined meeting of the National
Environmental Monitoring Conference (NEMC) and The NELAC Institute (TNI) was held
August 10 - 16, 2008 in Washington DC, just blocks from the nation’s capitol. The
conference was co-sponsored by the US Environmental Protection Agency, the
Independent Laboratories Institute, and The NELAC Institute.

A total of 469 people attended the 2008 Forum, which was a 9% increase in attendance over
2007. The meeting included:

19 technical breakout sessions with 100 presentations;

a 2-day poster program with 23 posters;

4 keynote presentations;

3 EPA general sessions with 13 presentations;

13 TNI committee meetings;

an assessment forum;

a laboratory mentoring session;

an accreditation body forum;

a meeting of the Environmental Laboratory Advisory Board;
5 training workshops; and

a 3-day exhibit program with 43 exhibitors and sponsors.

Highlights of the week included the following keynote speakers:

Dr. Jorg Feldman from the University of Aberdeen who spoke on
elemental speciation in environmental monitoring;

Dr. Heidelore Fielder from the UN Environmental Program who spoke on
global monitoring of persistent organic pollutants;

Dr. J. Clarence Davies from Resources for the Future who spoke on EPA
and nanotechnology; and

TNI's own Bob Wyeth who spoke on moving forward on national
accreditation.
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Do We Need Elemental Speciation in Environmental
Monitoring?

Jorg Feldmann
University of Aberdeen
Meston Walk

Aberdeen, UK ABM3EU
+44-1224-272011
j.feldmann@abdn ac.uk

ABSTRACT

The lecture will grve an overview about the elemental species of concern 1 envirommental
mondtoring. It will highlight the implementation mto le gislation, and focus on analytical
difficulties concermng accurate and precise determination of relevant element species. For some
elements, relevant target species are well-identified while for other elements if 1s nof clear which
are the relevant species. The lecture will dllustrate why elemental speciation not only 1s a key for
risk assessment, buf also 1s important to understand how elements are transported from
contaminated soil into plants, and how they translocate. Reference will be given to the world-
wide unmique combination of elemental and molecular mass spectrometry simmltaneously
hyyphenated to HPLC m Aberdeen (UEK) and how it 15 used for identification and quantification
of arsenic species at the soil'plant interface. As an example the data collected from food surveys
m the UK, Bangladesh and USA on arsenic in rice products will be presented and discussed
within the context of arsenic exposure.

NEMC 2008




NEMC 2008

Do We Need Elemental Speciation
in Environmental Monitoring?

Jorg Feldmann

University of Aberdeen, Scotland

Challenges in environmental
monitoring

® Environmental Monitoring should
provide data
- To describe environmental processes
- To identify risks

- To manage the environment and prevent
risks

- To assess risks from exposure

= Can total element concentration
provide these data ?

gUNIVERS[TY
of ABERDEEN
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Total element concentration

enough for environmental monitoring ?

® Total amounts of Tin

- Can not predict malformation of
oysters

® Total amount of Chromium

- Cannot assess cancer risk from
drinking water

® Total amount of Mercury in fish

- Cannot predict the exposure to a
neurotoxin in fish

5 UNIVERSITY
oF ABERDEEN

Elemental or molecular properties ?

W Reactivity 0
1 MObi“Ty These aspects are
L specific for a molecule and

n SO'UbIlITy >. NOT for an element
® Volatility LioneD
® Essentiality _

o total element analysis does
= Toxicity _J  NOT give adequate information

QUNIVERS[TY
oF ABERDEEN
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Speciation is the molecular

information of elements

® What is speciation ?

- Speciation is the distribution of an element
amongst defined chemical species in a
sample.

A chemical species is a
well-defined molecular form of
an element
occurring in a sample.

5 UNIVERSITY
oF ABERDEEN

Which Element Species?

Redox Organometallics

As ITI/V Methyl- Hg, Sn, Se,
Se IV/VI As, Bi (Cd, Te,..?)
Fe IT/IIT Butyl- Phenyl- Sn
Ce IIT/VI Alkyl- Pb

Physico-chemical properties:
Fate, Formation, Stability, Kinetics, Toxicity,
bioavaliability, ...
Knowing speciation = Understanding of processes!

5 UNIVERSITY
of ABERDEEN
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“Routine” Element speciation analysis ?

I:l Hetero-elements in biomolecules

I:I beneficial/essential

. toxic

[:] metal probes and drugs

- Speciation is not restricted to toxic elements

UNIVERSITY
ofF ABERDEEN

1980s: France, Arcachon Bay: I:-

Case Study: TBT (SnBu;*)

Economic Desaster
S for oyster farmers!

.5
Analytical Demand:

Oyster malformation, # environmental monitoring
Inhibition of growth found target species:
»TBT from boat painting
Legislation:

for organotin speciation
DIN/ISO Norm » Routine method:

1982: Partial Ban of TBT GC-ICP-MS
2008: Total ban

<::’ » Develop analytical method

UNIVERSITY
oF ABERDEEN
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The Aquatic Mercury Cycle

Bioaccumulation

Methylation

MeHg*:

_ Absor'p'hon 90%

Neurotog
UNIVERSITY
of ABERDEEN

Gas phase Dissolved
Hg®, Me,Hg Hg?*, HgMe*

Focus on targe't species

Recommendation US-EPA, 2004
Women and small children should limit the
consumption of certain (predatory) fish

CONSEQUENCES:
Economical Factors:  Fish industry
Social Factor: Societies with fish as
staple food (Japan, Faroer
Islands)
Health Factors: Some people completely avoid fish -
_ =m despite its benefits for
MeHg* >

Demendls - EP RO 3nay dhictiadapéurl CRINR figihod

tissue should not be exceeded

g UNIVERSITY
oF ABERDEEN
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Target species need to be identified

Toxicological

evaluation

]
&
LN
2
: ; £
Environmeniy MeHg cegislation o =
- T TBT. DBT, Risk ' management) ~ @
monitoris J I
' MBT = éE
S o
A g
~
Method o
development
QUNIVERS[TY
of ABERDEEN

B cestal
Specific analytical protocol for

target species

Species Specific Isotope Dilution Mass Spectrometry

SIDMS procedure:
» Spike with isotopically labelled species (e.g. Bus!?Sn*)
» Isotope Ratio only variable for quantification

SIDMS can:
»Correct for non-quantitative recovery
»Correct for non-quantitative derivatization
»Correct species-transformation during sample prep

\ »Considered as an absolute method J
119 m m ot
m UNIVERSITY

oF ABERDEEN
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Automated simultaneous mercury and tin speciation

by using 6C-ICPMS and SS-IDMS

Transfer line

g
et Spiked 1Y7TBT
M~

Spiked 20'MMHg
Tiandsby | o
solution Neb gas el |
s 8 il 1
1 ol g |
Helium l i i
o ' J » jL‘l!ll I .
Time (2 .
Argon
[ sampling ] [sampie pr'ep.] separation detection
* fully automated and “routine” analysis possible
* validated analytical procedure for target species
using species-specific isotope dilution MS (SS-IDMS) INTYERSITY
of ABERDEEN

Speciation analysis to complicated

for environmental monitoring ?

g UNIVERSITY
of ABERDEEN
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Monitoring of organochlorinated pesticides in

total diet study for 83 compounds
— why not element: species| 2

1,2,3 5-tetrachlorobenzene DDE, pp' methoxychlor olefin
1,24 5-tetrachlorobenzene DDT, 0p' methoxychlor, o,p’-
2,3,5,6-tetrachloroaniline bDT, pp' methoxychlor, pp'-
2.3 ,5,6-tetrachloroanisidine deltamethrin metolachlor
2,4-dichlore-6-nitrobenzenamine dicloran nonachlor, cis
2-chloroethyl caprate dicofol, 0,p'- nonachlor, trans
2-chloroethyl laurate dicofol, pp'- actachlor epoxide
2-chloroethyl linoleate dieldrin oxyfluorfen
2-chloroethyl myristate endosulfan I pentachloroaniline
2-chloroethyl palmitate endosulfan IT pentachlorobenzene
2-chloroethyl stearate endesulfan sulfate pentachlorophenyl methyl ether
alpha-cypermethrin endrin pentachlorophenyl methyl sulfide
anilazine permethrin, cis
endrin ketone
atrazine permethrin, trans
esfenvalerate
BHC, alpha - polychlorinated biphenyls
fenarimol
BHC, beta procymidone
fenhexamid
BHC, delta propiconazole
fenvalerate
bifenthrin quintozene
fluvalinate
captan simazine
folpet
chlordane, cis TDE, o p'
heptachlor
chlordane, trans " TDE, pp'
heptachlor epoxide
chlorathalonil TDE, pp'-, olefin
hexachlorobenzene
chlorpropham - - tecnazene
iprodione SITY
chlorpyrifos tetradifon
Ll ipredione metabolite isomer FABERIDEEN

Organochlorine
[ ] CFSAN/Office of Food Safety* = 83 Compounds
April 2001; Updated July 2008t ‘ Organophosphorous ’—- 64 compounds

(e cavons [=—— 15 compncs
‘ Chlorophenoxys ’—' 30 compounds

| pyrethroids |— > 14 compounds

Qrgano-sulphur |

Industrial chemicals ‘ ECB ’—, >30 compounds

| VOC I—’ 26 compounds

Radio nucleotids 13 isotopes R
UNIVERSITY

of ABERDEEN

10
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“Routine” Element speciation analysis ?

D Hetero-elements in biomolecules

I:I beneficial/essential

. toxic

metal probes and drugs

@V Mn|Fe [Co| Ni |Cu|Zn

Mo| Te |Ru

: ot A

- Speciation is not restricted to toxic elements

UNIVERSITY
ofF ABERDEEN

More than 60 Million people are exposed to
elevated levels of Arsenic in their drinking water

Fig. 1. Skin lesions due to arsenic poisoning Fig. 2. Children near a tube-well di d due to ination of

US-EPA, WHO level of As in water: < 10 pg/L 5

Daily intake should be less than 0.01 mg !l! UNIVERSITY

oF ABERDEEN

1"
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- Arsenic
- Problem 1: total arsenic in food does not
reflect risk

- Problem 2: total arsenic in soil does not
reflect the arsenic in crops

- Problem 3: total arsenic in urine does not
reflect the exposure to toxic arsenic

gUNIVERS[TY
oF ABERDEEN
Schoof et al. 1999, Williams et al. EST 2005, Raab et al. 2004 I:-

Total Arsenic in our staple food

g’ &

220-1,100

<10 ng/g 100 ng/g 1000 ng/g
Total Arsenic gumvmsmr

oF ABERDEEN

12
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UK guideline since 1959: Regulation of arsenic in food:
... any food other than fish, edible seaweed
may not contain arsenic in a proportion exceeding 1 mg/kg.

- Arsenic in fish has been considered as harmless |l

CH,

LS
T Main species:Arsenobetaine:
H3C l?\S COO- P
CH,

EUNIVERS[TY
oF ABERDEEN

arsenite
arsenate

H,C
Arsenobetaing
B Fish, shellfis
B No acute toxi

10,000 mg/kg
m  No chronic to

arsenate

and in vegetables
Sa toxicity (LDgo¢ 50

nic toxic effect
te in hair, nail and skin

sed by humans to DMA,
ylated arsenics)

via urine

B No accumulati
and skin

®m  Not metaboli
m  Excreted unc

5 UNIVERSITY
oF ABERDEEN

13
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Arsenic species in marine organism

- more than arsenobetaine

Non toxic
s H,C,_ ,CH, CH,
| 375 b e |
Hacf.?s COO- S H,C—As=CH,
CH, ‘ =
s CH, CH,
Arsenobetaine
S TMA TETRA
T oM i
S OH
He—hs ~ Hj(;,li\s’\/
CH, CH,
AC DMAE
0
CH
Il COO0- s COo-
HE— ?5/\/ Ho— ?sf\/
CH, CH,
DMAP TMAP

5 UNIVERSITY
oF ABERDEEN

Selected Arsenosugars in marine organsim

0
OH OH I /\/'\/0503H OH OH
HC—hs

i S
P
— R= AN
H,C F‘\S i = O/Y\oH O/Y\O O/Y\OH
CH.
2 Ol OH OH
thio-glyeeral thio-phosphate
OH OH thio-OH thio-PO,
Thio-dimethylarsenoribosides
= " g— O/\/\Sof O/Y\OSO3—
e A . A OH OH
thio-sulfonate thio-sulfate
thio-SO, thio-OS0,

g UNIVERSITY
of ABERDEEN

14
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Arsenic species in marine environment

- > 50 different water-soluble complex
organoarsenicals

- New classes of compounds such as thio-

organicals i i
H,C~ o H.C~ o_,©
W,e -\Q’ ’\o:\OH *nc -\g_z/ ’Y\sosu
OH
>Lipid-soluble arsenicals... HO oM Ho A
s
Es'\ H,C fls1OH
H,C~ =
HEC:';nl'!-‘-i/\/\/\/\/\/\/\‘::H3 "He  COoH X
H,C o
—~>Problem: almost no toxicity data
(o] o
HSC';:5I«.5/\/\/\/\/\/\/\/~CH3 for‘ any Of The SpeCIeS ”
H,C
3 ; UNIVERSITY
Francesconi and coworkers (Chem Comm) on line ]

".. but problems with “"Routine”
analysis using HPLC-ICPMS

) //1/ + element-specific detection
ﬁ — - optimized on target species
| - identification by RT

ICPMS
7000
Problems:
AsB
@
; 3500 | As(V) causes co-elutions
v
3
= ?
= S ‘ - Need for molecular MS
? u1? h 28 )
0 : ‘ ; ‘ |
0 10 20 30 40 50
retention time (min) QUNIVERS[T\’
or ABERDEEN

15
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HPLC- ICPMS/ESMS: elemental & molecular MS in parallel

ICP-MS (hard ionization)
Element specific detection

ES-MS (soft ionization)

molecule specific detection e
QUNIVERS[T\'
oF ABERDEEN

HR Hansen, A Raab, J Feldmann, TAAS 2003, 18, 474 I:-
Online HPLC-ICPMS/ES-MS

ICP-MS
Elemental specific
Detection

«. molecular specific
Detection

Soft ionization
M-H*, F, ..

Hard ionization
As*

i v s

I UNIVERSITY
of ABERDEEN

16
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HPLC- ICP-MS/ iy PREXAD mabacdl g5
ES-MS ut
Identification of

an unknown As
species w/o

Intensity (arbitr:
S
o
=]
o
o

A
an As standard Jk /\ s
0 , " ;
o As =0 ° A 15
n W] miz 91 o Retafftion time (min)
HSC’IAS-\ } o § )S'- Max: 5625
H,C  COOH = Hc? TOH " ol e
S HLS miz 107 N R
As P OH+
HLC HC ?I H,C
604 miz 105 4 P .
o [
=
404
o m!z 139
m
C
204 ':
HR Hansen et al. =
JAnalAiSpesEs 0 M‘ it LU H|‘ \I | ‘ | I| |
18, 474 , 2003 o s L BERDE

Summary: As in marine samples

W Arsenic speciation in marine
samples very complex
- Analysis needs sophisticated methods
- Target species not yet identified

W As speciation of seafood (incl.
metabolic studies) is difficult to be
implemented into large monitoring
programs.

QUNIVERS[T\’
of ABERDEEN

17
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Arsenic speciation in
other commodities not very complex

As(III)  OH

HO—As
S
. HO—As~ As(V)
4 _CH, H
MA(V) HO—As
H o
| _CH,
Ho—ﬁs
DMA(V
compounds are very CH, V) -y
relative stable géﬂ'i'éﬁé‘é&

B cesial
As without complex organoarsenicals in
our staple food

<10 ng/g 100 ng/g 1000 ng/g

: UNIVERSITY
arsenic gorABERDEEN

18
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Arsenic in rice surveys

us

france

spain

. japan

Mean As in US L
china

thailand

australia

higher than from bangladesh

ghana

As affected areas. [ESSY

nepal
india
egypt

Wl'-'ly ? ; 0.1 0.2 0.3 04

white rice arsenic conc. (mg/kg)

UNIVERSITY

PN Williams et al. ES&T (2005, 39, 5531), ES&T (2007, 41, 2178) , 5
of ABERDEEN

and Meharg et al. FSA report 2008

Is speciation in rice necessary ?
1) legislation
2) toxicity
3) source identification

g UNIVERSITY
of ABERDEEN

19
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Arsenic species in rice

®  For risk assessment (toxicity)
speciation analysis needs only to
discriminate between
- Inorganic arsenic (As,AsY)
- Methylated arsenic (DMA, MA)
®  Fast HPLC-ICPMS after HNO,
extraction established,
® although there is a need for more L
QC/QA : , o
- Round robins I e L
- CRMs for speciated arsenic -

As(llly

5 UNIVERSITY
oF ABERDEEN

Speciation becomes important )

due to new legislation

China's mandatory hygienic standards for grains
GAIN Report CH5080 (6B/T5009.11) 300

. - - . J ODMA
Inorganic Arsenic in Grains B Inorg As
200 +

0.15 mg/kg milled rice ol

0.1 mg/kg wheat flour 100 i E
0.2 mg/kg others =
9/Kg ) i | |

T
India Bangladesh EU USA

- Analysis by acid extraction followed HPLC-ICPMS analysis
speciation less complex and robust determines inorg. As |l

Aberdeen Market survey of rice: PN Williams et al. ES&T 2005, 39 5531
UNIVERSITY
of ABERDEEN

ug/kg

20
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Sources of arsenic in rice

10

s =
s =

. . Irrigation
f a0 Water

o
&

grain total arsenic (mgrkg)

‘ ? (Bangladesh)

5 Mining
iz activities
= (China)

.. and in the US ? $UNIVERS[TY

oF ABERDEEN

PN Williams, A Raab, J Feldmann, AA Mecharg, ES&T 2007, 41, 2178 I:-

®m Central South US (Texas Coast,
Louisiana, Arkansas, Mississippi) n=107

W California n=27

~ Jral soil

(
/ l cultivated)
( 001)

g UNIVERSITY
oF ABERDEEN

21
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Regional differences in arsenic speciation

Higher DMA(V)

Only DMA | . : .
70 y n US rice from herbicide
60 use only ?
» 50
<
§ 40
£ 30
=
20
D T T T
USA EU Bangladesh India
origin of rice

PN Williams et al. ES&T 2005, 39, 5531
PN Williams et al ES&T 2007 , 41, 2178

GRAIN/SHOOT

Why is
Arsenic
in rice so high ?

SHOOT/SOIL y .
Can Speciation

provide clues ?

wheat barley 5 UTBVSI{QSEL
OF

22
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As accumulation high but variable

- need to do speciation analysis of As in porewater

-

Target species:
Si(OH), As(OH);
As(III)

As speciation in .
porewater > ’Q‘
important for
Arsenic in rice
/‘\ rs\

100 20% 300 400 500 600 H.PO, ii?\s/‘?"
Soil As (mg/kg) 1o

UNIVERSITY
Ma et al. PNAS (2008), 105, 9931 5‘” ]

—
N R O o N
L g o D

(=)
A
~
o)
=
()
<
-—
o
o]
e
2]

Conclusion: As speciation in rice

® Less complex

® Robust analytical methodology available

- to differentiate between inorganic As and
DMA/MA in grains

- to differentiate between As(III) and As(V)
in soil porewater

W Speciation is needed
- Legislation
- Assessing the risk of accumulation and
toxicity

g UNIVERSITY
oF ABERDEEN

23
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Take home message

® Hg, Sn: target species identified and
validated methodology developed

- Robust enough for environmental monitoring

W As, Se: complex

- Target species needs to be identified for type
of sample

- Validation of HPLC-ICPMS methods needs
molecular information using additional ES-MS

—~>today only robust method with limited scope can
be implemented in large scale programs

5 UNIVERSITY
oF ABERDEEN
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EPA and Nanotechnology: Oversight for the 21st Century

J. Clarence Davies
Besources for the Future

1616 P Street NW
Washington, DC 20036
2002-328-5080
davies@rrforg

ABSTRACT

Nanotechnology has enormous potential to mprove everyone's life. For the potential to be
realized, the new technology must be subject to an adequate oversight system, a system designed
to identify and prevent any adverse effects of nano on health or the environment. The
accelerating pace of nano discoveries and new products means that tune s mnning short for the
establishment of an oversight system.  Action is needed now. EPA has a key role in
nznotechnology oversight. The only existing general law that could provide the basis for
overseeing the new technology 1s the Toxic Substances Control Act, although FPA has declined
to use the law for this purpose. Many of the other laws administered by the agency also are
essential to nano oversight, although the lack of scientific mformation about nanomaterials and
the inadequacy of methods for monitoring workplace and ambient levels of the materials are
major impediments. There are a large number of steps that can and should be taken now to
provide oversight for nano. However, future steps will depend on learning more about the risks
of nano, on our ability to monitor nanomaterials, and on developments i nanotechnology itself.

NEMC 2008

25
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- :
_—=———
THE NELAC INSTITUTE

MOVING FORWARD ON
NATIONAL ACCREDITATION

Bob Wyeth

Columbia Analytical Services, Inc.

e
. -

— Who is TNI?

> A 501(c)3 non-profit organization.

» A member organization managed by a
Board of Directors.

> A voluntary consensus standards
development organization accredited by
the American National Standards Institute
(ANSI). .
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Our Heritage

» National Environmental Laboratory Accreditation
Conference (NELAC), 1995 — 2008:
» An unincorporated organization of federal and state
officials.
» Institute for National Environmental Laboratory
Accreditation (INELA), 2002 — 2006:

» Anincorporated 501(¢)3 non-profit organization.

» The NELAC Institute was formed on November 6,
2006 by:
» combining the operations of the two organizations, '
> adopting new Bylaws,
» establishing a transition Board of Directors, and
» modifying the INELA Articles of Incorporation.

TNI: A 501(c)3 Organization

Board of Directors

Self-Governing Programs
U NELAP

O LASP

Q TAP

U CSDP
mIELRS

UForum
UNEMC

Individual Members
I
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@ 200000 |
Mission and Vision

Foster the generation of environmental
data of known and documented quality
through an open, inclusive and
transparent process that is responsive to
the needs of the community.

All entities generating environmental data
in the United States will be accredited to
consensus national standards.

" Who Are Our Members?

o Organizations that accredit laboratories
» Recognized accreditation bodies
> States that are not recognized accreditation bodies
» Federal agencies that operate accreditation programs

o Accredited laboratories
» Commercial, Municipal, University, State, Federal, etc.

o Others

> State and federal agencies that do not operate
accreditation programs

» Data users, consultants, PT Providers, vendors, etc.
> Anyone interested in laboratory accreditation E i
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S ——
v Member Demographics

Other: 4%

‘ Other Federal Agencies: 3%

|

‘ State agencies: 15% ‘

Commercial laboratories: 39%

Regulated industry: 3% ‘

i. e |

_— Members

o Individual Members
> May vote
> May serve on committees or the Board
» Entitled to member discounts
» Access to members area of website
o Organizational Members
» May appoint individual members
» Are recognized
> May not vote

i_.- =1
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B
What do we Provide?

> An infrastructure for stakeholders to discuss
issues.

> A consensus process for the operation of
accreditation programs:
- Requirements for Accreditors,

- Requirements for laboratories that are accredited,
and

- Requirements for a private sector proficiency testing
program.
> A process to formally recognize accreditation
programs.

> Assistance to laboratories and regulatory
agencies

Programs of TNI

o Consensus Standards Development
oLaboratory Accreditation System

o National Environmental Laboratory
Accreditation

o Proficiency Testing

o Technical Assistance

o Forum on Laboratory Accreditation

o National Environmental Monitoring
Conference (NEMC)

30
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S
——— Consensus Standards
Development Program

Develop standards for the accreditation of
environmental laboratories.

|

Expert Committees
o Accreditation Body
o Field Activities
o On-site Assessment
o Proficiency Testing
o Quality Systems

il 55 |

——— Laboratory Accreditation
System Program

o Develop a system for the accreditation of
environmental laboratories:

> policies and procedures, interpretations, &
guidance documents

o National Database Subcommittee
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B
National Environmental

Laboratory Accreditation
Program (NELAP)

Establish and implement a program for the
accreditation of environmental laboratories.

The primary components of this program
are:
> The recognition of accreditation bodies,
» The adoption of PT acceptance limits, and
» The adoption of the laboratory accreditatior}_

=\
=1

system. -
I :
B
e NELAP Board

o One representative and one alternate
appointed by each Accreditation Body.

o Final authority for implementation of the
program.
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Proficiency Testing (PT)

Board

o Selection of a PT Provider Accreditor (PTPA).

O I_\l_/IISPitors the PTPA to assure compliance with

o Facilitate annual caucus on proficiency testing.

o Evaluate PT data for the appropriateness of
study limits.

o Provide recommendations to the NELAP Board
as to acceptance limits.

o PT Board develops requirements, provides
oversight of independent providers and sets

policy.
E— ..
B |
Technical Assistance
Program

o Develop tools and templates to assist
laboratories and accreditation bodies.

o Ensure that relevant training programs are
provided.

o Ensure that laboratory assessors have a
forum to discuss common issues.

o Develop a mentoring program to assist
both laboratories and accreditation bodies
with implementing accreditation programs.

el
F \

|
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TAC
Accomplishments

o Assessment Forum

o Consultant referral system
o SOP Template

o FAQs

o Compile AB Fees

National Environmental
Monitoring Conference

o Annual technical meeting
focused on the latest
innovations in
environmental monitoring

o Co-hosted with EPA and the

Independent Laboratories
Institute

o August 11-15, 2008
Washington, DC

o WWW.Nemc.us E iﬂ i
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L
ey vl Forum on Laboratory

Accreditation

o Semiannual meeting where TNI
committees, members, and others
meet to discuss common issues

o August 11-15, 2008, Washington, DC
o January 12-16, 2009, Miami, FL
o August 10-14, 2009, San Antonio!

B 000
—_ TNI Standards
Where are we now?
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B
TNI Standards

» Developed using a true consensus process (OMB A119),

> Foster the generation of data of known and documented
quality,

> Use international standards (1ISO 17011 and 17025),

» Use of mandated test methods when required by
regulations,

» Incorporate the performance approach,

> Rely on proficiency testing, periodic audits, and a
functional quality system as the basis for ensuring
competency, and

» Establish requirements for accreditation bodies and
proficiency testing in order to foster uniformity.

Status of TNI Standards

o All standards have been approved and are being
considered for adoption into the program

o Standards are available on the TNI website
> 1SO version available for purchase

o TNI Standards will replace the 2003 NELAC
standard in ~2010

> Implementation of the TNI Standard is a major on-
going effort of all programs and committees
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B
= __ TNI Accreditation Standards

” | Environmental Sector

o Volume 1 Laboratory o Volume 2 Accreditation
Requirements Body Requirements
» Module 1: Proficiency > |I\Q/lodu_le 1 —General
Testing equirements

> Module 3 — On-Site

> Module 2: Quality Systems Assessment
General Requirements » Module 2: Proficiency

> Module 3. Asbestos Testing Testing

> Module 4: Chemical Testing 5 Volume 3 Proficiency

> Module 5: Microbiological Testing Provider
Testing Requirements

5 Mod_ule 6. Radiochemical o Volume 4 Proficiency
Testing Testing Oversight |

» Module 7: Toxicological :
Testing i

I e

—— TNI Accreditation Standards

Field Sampling and Measurement
Organization Sector

Volume 1: General requirements for FSMOs

Volume 2: General Requirements for
Accreditation Bodies Accrediting FSMOs
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-
Moving Forward

o Need to address concerns of the
accreditation effort.

> True national program not yet achieved

> Some stakeholders still do not support
the national accreditation effort

> No standards beyond 2003 adopted by
NELAP

» Requirements appear onerous to small
laboratories

Advocacy Committee

o Promote a national program for the

accreditation of environmental laboratories

» Establish relationships with other
organizations (e.g., ACIL, AWWA, APHL,
WEF) that have an interest in accreditation
issues.

» Establish relationships with EPA program
offices.

» Develop presentations and papers to promote
national accreditation.

el
F \

|
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-
Moving Forward

o Why do we need the TNI 2008 Standard

» 2003 Standard contains reference to now
non-existent organization, an obsolete version
of ISO 17025, and refers to administrative
detail no longer relevant

> A true consensus standard

» 1ISO 17025/17011 based

> Easier to read and understand and interpret
> Technically superior

> Numerous clarifications

Moving Forward

o Small Laboratory Initiatives

o Field Sampling and Measurement
Organization Standard

o Field of Testing
> Air and Emissions
» Taxonomy

o Air Proficiency Testing
o Method Compendium
o Continuing education credit for training

39
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Summary

o The NELAC Institute is working to take
national accreditation to the next level

> Improve the accreditation requirements

> Approve more states as accreditation bodies
» Be responsive to stakeholder needs

> Provide technical assistance

o We need your help!

> Join our organization
» Join a committee

The NELAC Institute

http://www.NELAC-Institute.org

817-598-1624

jerry.parr@nelac-institute.orq

40




NEMC 2008

Global Monitoring of Persistant Organic Pollutants (POPs):
UNEP’s Experiences and First Results

Heidelore Fiedler

United Nations Environmental Program
Geneva, Switzerland

+41-22-017-8187

hfiedler@chemicals unep.ch

ABSTRACT

The Stockholm Convention on Persistent Organic Pollutants (POPs) entered into force on 17 May
2004 and presently has 153 Parties. The mitial twelve POPs inchude eight pesticides, two mdustrial
chemicals, and two nmntentional chemicals. The Convention makes provisions for POPs analysis m
three areas:

1. Effectiveness evaluation (Article 16). Global Monitoring Plan (GMP) focuses on two core
media: mother’s millk/imman blood to examine human exposure and ambient air for long-range
transport;

2. Performance levels for PCDD/PCDF in stack emissions that are associated with the application
of best available techniques (Article 3); these performance levels range from 0.1 to 0.3 ng
TEQ/Nm® m stack emissions;

3. Provisional limit values for “low POP content™ (Article 6) for POPs wastes according to
Technical Guidelines by the Basel Convention: 50 mg'kg for each of the “basic POPs™ (aldrin,
chlordane, dieldrin, DDT, endrin, heptachlor, hexachlorobenzene, mirex, toxaphene, and PCB)
and 15 mg TEQ'kg for PCDD/PCDE.

A UNEP/GEF project has established general gusdance for POPs analysis and a databank of
operating POPs laboratories. The recommended instrumentation for POPs analysis are capillary gas
chromatography coupled to electron capture or mass-selective detectors. The methods applied
should be validated and results confirmed through successful participation in mternational
mtercalibration studies. The feasibility study with nine laboratories in seven countries has shown the
following:

1. Laboratories often work in isolation and family feeling between laboratories should be created;
2. Infrastructure including main mstrumentation adequate, but consumables generally of poor
quality:

Some laboratories were accredited according to IS0 17025;

CEMs and LEMs generally not available;

Intercalibration studies revealed problems: PCB were more accurately determined than OCPs in
all matrices. The two dioxin laboratories performed well for PCDD/PCDF at high
concentrations; at lower concentrations and with new matrices some difficulties occurred.

L e Lad

The study was funded through the medmm-sized GEF-funded Project "Assessment of Existing
Capacity and Capacity Building Needs to Analyse POPs in Developing Countries”™ with cofinancing
from the governments of Canada, Germany, and Japan.

NEMC 2008
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Global Monitoring of Persistent
Organic Pollutants (POPs):
UNEP's Experiences and First
Results

Dr. Heidelore Fiedler
United Nations Environment Programme (UNEP)
Chemicals Branch, DTIE
11-13, chemin des Anémones
CH-1219 Chatelaine (GE), Switzerland
E-mail: hfiedler@chemicals.unep.ch

- Environmental Measurement Symposium, Washington, DC — Aug 10-16, 2008 .

Background on Stockholm Convention on Persistent
Organic Pollutants

Global Monitoring Plan (GMP)

Guidance Documents

POPs Laboratory Databank

Capacity Building Activities in Developing Countries
Results of Interlaboratory Intercalibration Studies
Conclusions

Outlook
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Stockholm Convention on POPs

POPs = persistent organic pollutants;

POPs

- have toxic properties,

- resist degradation,

- bicaccumulate and are transported, through air, water and
migratory species, across international boundaries, and

- |are] deposited far from their place of release, where they
accumulate in terrestrial and aquatic ecosystems;

Stockholm Convention is a legally binding instrument,

Secretariat located at UNEP (Geneva-Switzerland);

Conference of the parties (COP) is governing body;

Objectives: to protect human health and the environment from
persistent organic pollutants.

Stockholm Convention on POPs entered into force on 17 May 2004;

Today it has and 152 signatories
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Persistent Organic Pollutants (POPs)

Chemical Parent POPs Transformation products
aldrin

“PCB W 1tll TEFS (12 conoeners)

77, 81, 105, 114, 118, 123,
126,156, 157,167,169, 189

xaphene  congeners P26 P50, P62

Candidate POPs — Present Status

3. After risk management evaluations adopted and recommendation to include:
Chlordecone Annex A without specific exemptions
Hexabromobiphenyl  Annex A without specific exemptions
v-HCH, lindane Annex A
c-pentaBDE Ann : BDE-47 and BDE-99 as markers for enforcement purposes
PFOS/PFOSF salts Annex A or B specifying the related control measures
2. Risk profile
a-HCH Adopts risk profile and invites risk management evaluation
S-HCH Adopts risk profile and invites risk management evaluation
c-octaBDE Adopts risk profile and invites risk management evaluation and invites
for further information on nona-BDE to complement risk profile
(includes debromination)
Pentachlorobenzene  Adopts risk profile and invites risk management evaluation
SCCP Information currently available insufficient to support risk profile;
: for additional toxicity and ecotoxicity
1. Newly proposed
Endosulfane “onsiderati ended until POPR C-4 (Oct 2008)
HBCDD
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Convention-driven Country Needs

1. Effectiveness evaluation (art. 16) = Monitoring of all
12 POPs in humans (mothers’ milk and human blood)
and environment (air) for trend analysis
(temporal = 50% reduction over 10 years; and spatial);

. Performance levels of PCDD/PCDF in stack emissions

of stationary sources («— art. 5) that are associated with
BAT (0.1/0.2/0.5 ng TEQ/Nm?);

. Limit values for ”low POP content” in waste (« art. 6):
50 mg/kg for aldrin, chlordane, dieldrin, DDT, endrin,
heptachlor, HCB, mirex, toxaphene, PCB

15 pg TEQ/kg for PCDD/PCDF.

Global Monitoring
of POPs (GMP)

* Guidelines developed and
approved for three core
matrices:

- ambient air,
- mothers’ milk, human
blood;

* = Reports on regional

Guidance on the Global Monitering Plan

basis for COP-4 (5/2009)

,‘.

WWwW.pops.int @) L4
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UNEP/GEF Project on POPs Laboratories

Objectives:

*  Assessment of Convention-driven country needs for laboratory
analysis and conditions necessary to conduct them in a
sustainable manner;

« If appropriate on a regional basis;

*  Focus on analysis of 12 Stockholm POPs in relevant matrices.

Outcomes:

Map of operational laboratories world-wide according to their
capabilities to analyze classes of POPs in various matrices.
Data to be stored in a searchable and web-accessible databank;
Recommended criteria for:

(a) Sampling, separation, identification, and quantification;
(b) Sustainability for operating POPs laboratories.

. P Assessment of Existing
Aot ;.;:Qgi A~ Capacity and Capacity
o N v Building Needs to

Analyze POPs in
Developing Countries GEF

Lack of analytical capacity in almost all developing countries and access to POPs laboratories is
considered one of the crucial issues for countries to fulfill the obligations of the Stockholm
Convention. In order to assess the existing capacity worldwide and the capacity building needs in
developing countries to analyze persistent organic pollutants (POPs), the Global Environment Facility
(GEF) in conjunction with several donor countries approved this project, which is being implemented
by the United Nations Environment Programme (UNEP Chemicals).

s Project Details
e Regional Workshops

e Documents

http://www.chem.unep.ch/pops/laboratory/defa

e Laboratory Databank

Laboratory Questionnaire:

nE = [F]

English Spanish French
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UNEP/GEF Project on POPs Analysis
) ©

W

&3 GEF
= Annex in SC GMP Guidance

Guidance for Analysis of Persistent

v
U

Handbook for

Organic Pollutants (POPs) POPs Laboratory Databank

B — . —
Nt

T —

UNEP Chemicals Branch, DTIE
October 2007

UNEP Chemicals Branch, DTIE
March 2007

IOMC INTER.ORGANZATION PROCRAMME FOR THE SOUND MAMAGEMENT OF CHEMICALS

A coperdive sreerert avcng UNEP. ILO. FAD, 40, UNIDO, UNTAR and OECO
INTER-ORQANZATICH PROGRAMME FOR THE SOUND MANAGEMENT OF CHEMICALS ve )

A COSCETEIVE BETEEMETL 3TORG UNER, B0, FAD, WHO, UNIDG, UNITAR 87d DESD

Environmental Measurement Symposium, Washington, DC — Aug 10-16, 2008 .

Guidance for POPs Analysis Includes:

Extraction recoveries as a general rule:

- PCB and OCPs: 80 %-120 % (C1,/Cl;: 60 % acceptable)

- PCDD/PCDF: 50 %-130 % (CL/Cl,: 40%-150 % acceptable);
Addition of internal standard for signal/noise at least at 20/1;

Identification with ECD:

Confirmation of peaks on 2" column with different polarity.
Alternatively, analyte additions can be used;

For ECD and PCB: recommended standards = PCB #112,
#155, and #198. PCB #209 is not recommended;

Reporting (quantification) value should be at least 1/5 of the
regulatory limit or level of interest or baseline concentration;
Difference between lower-bound and upper-bound value at the

regulatory level/level of interest should be less than 20 %. 7
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Databank of Existing POPs
Laboratories

http://www.chem.unep.ch/databank/Home/Welcome.aspx

Africa

Asia-Pacific

Central and Eastern Europe

Group of Latin America and Caribbean
Western European and Other Groups
Total in Databank

(status: June 2008)
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Overview on POPs Analyzed (202 Labs)

Frequently Less Frequently
POP POP No of Labs

Heptachlor Toxaphene 72
PCB dl-PCB 4
HCB Mirex

-drins

Chlordane

- Environmental Measurement Symposium, Washington, DC — Aug 10-16, 2008 .

Overview on Matrices Analyzed

Frequently Analyzed Less Frequently Analyzed

Matrix No of Labs | Matrix No of Labs
Water/effluents 161 Mothers’ milk/human blood
Soil/sediment/residue 152 Stack emissions

Food/feed 124 Ambient air

Transformer oils Chemicals/products

Vegetation

Core matrices of the first effectiveness evaluation

Basis = 202 labs, status June 2008
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6 Methods Used for Identification and Quatification of POPs and Specific Matrices

Matrices of Interest GMP Matrices
Solid
GCECD_ | e, [ vomome | oo | omane [ Yoo | s [ oo
Products

Pesticides + DDT + HCB\
Aldrin, endrin, dieldrin EPA B081(A)B) EPA B081(A)(B) EPA BOB1(A)(B) EPA B0B1(A)(B) EPA 8081(A)(B)
Chlordane
DDT{incl. DDD/DDE)
Heplachior EPA 8081(A)(B) EPA 8081(A)(B) EPA 8081(A)(B) EPA B081(A)(B) EPA B081(A)(B)
Mirex
Toxaphene GC—LRMS GC—HRMS
HCB EPA 8081(A)B) l EPA 8081(A)(B) EPA B081(A)(B) EPA 8081, EPA BO81(A)(B)
PCB
&/7 indicator PCB EPA 8082(A) EPA 1668(A) B0B2(A) EPA 1668(A) EPA 1668(A)
dI-PCB(TEQ) EPA 1668(A) EPA 1868(A) EPA 1658(A) EPA 1668(A)
PCDD/PCDF
2,37 8-subst. (TEQ) EPA 23(A] EPA 1613 EPA 1613 EPA 1613 EPA 1613 TO S(A) EPA 1613
Homologs EPA 23(A) EPA 1613 EPA 1613 EPA 1613 EPA 1613 TO 9(A) EPA 1613

- Environmental Measurement Symposium, Washington, DC — Aug 10-16, 2008 .

Tier Assignment and Scoring System

(no double standards: developed vs. developing countries !)

General Tier assigned according to instrumentation
Tier 1 = HRGC/HRMS (= golden standard)

Tier 2 = HRGC/LRMS or HRGC/MS-MS

Tier 3= HRGC/ECD

Tier 9 = no adequate instrumentation

Tier scores composed of:

- 20% if accreditation according to ISO 17025

- 30% if >50 samples analyzed annually

- 30% if successful participation in relevant
intercalibration study during last 3 years
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& | Search GMP - for Basic POPs [VITier 1 [¥]Tier2 [¥]Tier 3 [¥]Tier 9

105 Laboratries found in GMP - for Basic POPs
PRINT NAME_LABORATORY NAME_COUNTRY NAME_REGION

- Filter by Regien -

TIER_VALUE

TIER_PERCENT

HKSAR - The Government of the Hong Keng Special . B
5 Administration Region, Government Laboratory China ASIA - PACIFIC ! 00
CVUA - Chemisches und Vetennaruntersuchungsamt (State - F r ’
=] Institute for Chemical and Veterinary Analysis of Food) Germany WEOG 1 100
Ecochem, as Czech Republic CEE 1 100
E gtirscgglz.;?ekomemc - The Bayreuth Institute of Environmental Germany WEOG 1 100
=] AgrQuality Limited New Zealand WEOG 1 50
GSF - Nafional Research Center for Environment and Health; - . P
E Institute of Ecological Chemistry Gatmany WEDS J 59
acific Rim Laboratories Inc. anada / 1 5l
Pacific Ri b | Canad WEOG 50
- Shenzhen Center for Disease Contral revention ina = 1
SZCDC - Shenzhen C for Di = | & P i Ch ASIA - PACIFIC 1 50
= mweltbundesamt Gm ustria Vi 1
U ltbund GmbH Austri WEOG 50
ace Analytical Services, Inc. United States / 1
Pace A | S | d S WEOG 30
IMWM - Institute of Meteorology & Water Management, Maritime
Branch (IMGW - Instytut Meteorologii | Gospodarki Wodnej) Poland GEE 2 80
E Institute of Applied Science, University of South Pacific Fiji ASIA - PACIFIC 3 80
E Northemn Pesticide Control Center Wiet Nam ASIA - PACIFIC 3 50
= BEL/NOVAMANN Intemnational s.r.o. Slovakia CEE 3 50
EL spol. s. r.0., Divison of Laboratory Services Slovakia CEE 3 50
E Institute of Public Health for the Osijek-Baranya Country Croatia CEE 3 50
Service on Analytical Control within State Committee on = p
E Environment Protection and Forestry Tajikistan ASIA - PACIFIC 3 30
@ \r:ggg;imal Chemistry Laboratory of CERES-LOCUSTOX Senegal AFRICA 3 30

Environmental Measurement Symposium, Washington, DC — Aug 10-16, 2008

Tier Classification No of Labs No of Labs at
Tier1/2/3/9

GMP-basic POPs 25 (46) 37 /2

GMP-dI-POPs G/16/5/0
BAT/BEP
Low POP content-basic POPs

Low POP content-PCDD/PCDF
Low POP content-PCB
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Training Program with Pilot Labs

Inspection tour at developing country laboratory
(7 countries, 9 labs; by UNEP and back-up expert laborato

Identification of needs for spares/consumables and standar

Workshop with all participating laboratories;

Procurement of spares/consumables/standards and shipment;

Hands-on training in developing country laboratory (1 wk.);

Exchange of national samples (mirror analysis in expert lab);

International intercalibration study on biotic or abiotic

matrix;

Final workshop with all participating laboratories; evaluation
of results, lessons learned; final training at expert laboratory.

21

- Environmental Measurement Symposium, Washington, DC — Aug 10-16, 2008 .

Pilot Labs in UNEP/GEF Project

Country Institute/Department Crganizati on Hosting institution Tier Assignment Major Anaytes and
(Instrumentation) Matrices (Indicative)
China Diozin Laboratory | Research Centre for Eco- Arademic NGO, Tier 1 Ny _PCDD/PCDF,
environmental Sciences Arademy of Science HRGC-HRMS (He) dl-FCE in abiotic matrices
(RCEER), Clunese Academy of [HRGC-LEMS, HRGC-ECD]
Sciences
Ecunador Ecotowicologica Ecuadorian Comtrdssion for Government, Presidency || Fier3 Basic POPs in sediments
Lahoratory Atomic Energy (CEEA) HRGC-UECD (He) and fish
Pesticides Ecuadorian Service for Government, Min. Tier 3 Basic POPsin sediments
Lahoratory Agnculture (SESA)Y Amnculture HRGC-ECD (MN3) and fish
[HRGC-LRMS (He)]
Fiji Institute of Applied | University ofthe South Pacific | Academic NGO, Tier 3: Basic POPs in sediments
Sciences ([45) Ui versity HRGC-ECD (2) (N and food
Kenya Dept. of Chemistry | University of Nairobi (Ual¥) Academic NGO, Tier 3 Basic POPs in sediments
Ut versity HRGC-ECD (MNg) and food
Moldova Lah. of Sautary Natond Scientific and Applied || Government, Min. Health || Tier 3: Basic POPsin food and
Chemical Centre for Preventive Medicine HRGC-ECD (N3 human matrices
Researches (ITSACPM) [HRGC-LEMS]
Center on Soil State Hydrometeorological Government, Min. Tier 3 Basic POPs in soil
Quality Monitoring | Service Enwirontnent HRGC-WECD (2) (He, My)
(CEOM)
Uruguay Dept. of Chromato- | Technological Laboratory of Public Institute Tier 2: Basic POPs in abiotic
graphy and Mass Urugnay (LATU) HRGC-MSD (He) matrices
Spectrometry for and Tier 3
Food&Environment HRGC-RECD (2)
HRGC-ECD (He)
Vietnam Laboratory of Vietnam-Russian Tropical Government, Min. Tier 2 PCDDYPCDF in abiotic
Analytical Center (VETC) Defense HRGC-MS3D (He matrices
Chemistry [HRGC-ECD (NST\
~
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Observation from Training Sessions

1. Fiji (ECD lab):
- basic training on POPs pesticide analysis
- GC training
- Multi-column clean-up introduced
- Internal standard method introduced
- Basic QA/QC;
2. Vietnam (LRMS lab; dioxin-like compounds):
- Comparatively well-trained staff
- EPA-based methods used
- QA/QC in place
- Implementation of analysis for dioxin-like (WHO-TEF) PCB
- Focus on external QA/QC for PCDD/PCDF
- Instrumentation is limitation.

Results of Training Sessions

Useful contacts established between the local staff and the
trainers, and among local staff members

The understanding of QA/QC aspects and analytical methods
has been improved by the training sessions; especially on the
following issues:

Planning and time spent on QA/QC;

Use of autosamplers;

Use of better glassware (e g., coolers, columns) ;

Better GC columns and carrier gas (He);

Use of internal standards, LRMs, CRMs;

Multi-level calibration curve;

For standards, use of w/w basis instead of w/v;

Co-factor analysis (fat, TOC).
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Technical Achievements

Separation of OCP
standard mixture:

above = before
training and with old
column

below: after training
and installation of
new column

Environmental Measurement Symposium, Washington, DC — Aug 10-16, 2008 .

Two Intercalibration Studies

1. Basic POPs in abiotic and biotic matrices:
Institute for Environmental Studies of VU University
Amsterdam (Dr. Jacob de Boer);
7 Laboratories from S countries covering 4 UN regions;
(a) Analyses of national samples and (b) interlaboratory study
with a test solution, a sediment sample, and a herring tissue
sample.
Dioxin-like POPs in flyash/soil and mothers’ milk:
MTM Centre of Orebro University (Dr. Bert van Bavel, Dr.
Gunilla Lindstrom):
Two dioxin laboratories, China (HRMS) and Vietnam (LRMS)
participated.
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Conclusions from Round Robins

Basic POPs:

Calibration is good in a number of labs; better for PCB than for OCPs;

Errors due to mass versus volume basis reporting may have occurred for the
test solutions;

“Real samples™, only occasionally results within £ 20% of the target values;
Errors differ per laboratory: some have a systematic bias for some
compounds, some are systematically high for most or all compounds, some
are biased in one sample but not in the other;

Some problems of co-elution;

Dioxin-like POPs (PCDD/PCDF and dI-PCB):

The two dioxin laboratories performed very well for the fly ash samples;
The LRMS technology has its limits when concentrations are low but data
were still acceptable;

Dioxin analysis with a new sample matrix (mother’s milk) was first more
problematic than anticipated but good results were achieved after re-
analysis.

Although at first look results for OCP/PCB seem disappointing, they are

comparable to those obtained in the early 1990s (i e., QUASIMEME).

- Environmental Measurement Symposium, Washington, DC — Aug 10-16, 2008

Results for PCB in sediment (pg-g-! dm)

Target value Mean SD RSD (%) Min Max n

28 | 3.40+0.60(121) 24.5 52.1 213 1.6 153 8
52 | 2.64+033(122) 14.9 34.6 232 0.74 93 7
101 5.89 + 0.89 (144) 28.8 72.7 252 0.42 223 9
118 5.00+0.50(117) 11.1 13.0 117 3.4 42
153 11.0+1.00(146) 14.6 14.4 99 2.23 51 9
138 11.0+1.91 (146) 47.2 733 155 0.44 156 4
180 6.10+0.52 (127) 12.0 17.0 142 3.6 57 9
105 200+0.12(23) 30 2.4 80 1.2 7.0 5
156 1.07+0.09 (17) 1.6 0.9 56 0.74 3.0 4

I. de Boer et al. (2008): Anal. Chim. Acta 617, 208-215

Only 9 of the PCB results were within £20% of the target value.
Many RSD values were well above 100%. Difficulties were in

particular observed for the lower chlorinated biphenyls
(RSD>200%) — and for heptachlor and dieldrin (not shown)
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Results for Herring (ug kg

PCB/OCP Target value® St. dev. | Rel. 8t. Dev. (%) Min. ; n
PCB 28 041 £0.04 (6) 2.24 1.53 68 0.34 4.25 7
PCB 52 1.00 = 0.04 (8) 1.93 1.27 66 0.72 4.41 7
PCB 101 212 £0.06 (8) 4.21 3.19 76 1.70 10.99 8
PCB 118 1.78 =007 (9) 4.45 423 05 0.17 12.64 8
PCB 153 4.62 £0.10 (11) 7.03 4.34 62 2.6 14.60 B
PCB 138 297 £011 (6) 8.24 4.09 50 3.37 13.37 4
PCB 180 0795+ 0027 (7) 1.66 097 38 0.41 311 6
PCB 105 0.63 £0.06 (6) 1.57 0.57 38 0.99 2.13 3
PCB 156 019 009 (6) 0.84 0.58 a9 0.24 1.40 3
pp-DDE 5.9 4.50 2.12 47 0.58 6.40 ]
pp-DDD <0.1 1.24 1.21 o8 0.09 3.1e 5
op' DDT <0.1 1.34 1
pp-DDT <0,1 4.00 353 88 0.70 9.96 5
HCcB 1.5 2.96 333 83 0.66 9.63 6
Heptachlor <0.1 1.12 1.44 129 0.14 2.78 3
Aldrin <0.1 0.48 1
Dicldrin 5.6 213 1.56 73 0.33 4.55 ]
Endrin 1.2 1.81 1.97 109 0.42 3.20 2

J. de Boer ef a/. (2008): Anal. Chim. Acta 617, 208-215

Results for herring were better than for sediment {most RSD<100
indicating that sensitivity was not the major problem (sediment concentrations were higher).

29

TEQ Ash A (RSD 32%, n=62)

The z-scores of the two dioxin laboratories in the 12% intercalibration study on fly ash .
and soil (INTERCAL) was very good for the high contaminated sample (HRMS and

B0 | LRMS labs) — and still acceptable for the LRMS lab and the low contaminated soil
gample (not shown)
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Conclusions

Basic infrastructure at the pilot laboratories was adequate;
Laboratories had good institutional support;

Very motivated staff — but working in isolation;

Often no/poor education for technicians; no curricula for non-
academic professionals existing;

Problems to keep more sophisticated equipment (MS) running;

Simple/small equipment was often not available (glassware) or
insufficient number (hot plate); poor quality of solvents;

Expansion of the spectrum of POPs (inclusion of PCB analysis) and
of matrices (especially fish) achieved,

Supplies/consumables received under this project allowed to
Introduction of new and more efficient clean-up methods;
New method to analyze dI-PCB with equipment present developed;
Good support from back-up laboratory (responsive and prompt).

31

- Environmental Measurement Symposium, Washington, DC — Aug 10-16, 2008 .

1. Databank of POPs laboratories will be maintained at UNEP
Chemicals’ WebSite (new registrations welcome!);

2. Projects to support to regions for Global POPs Monitoring
underway (period: 2008-2010) (partially approved):
- Pacific Islands, East-Southern Africa, West Africa,
Latin America (GEF funding);
- Caribbean Islands (SAICM funding);
Objectives: Further strengthening of laboratories in developing
countries to enable POPs analysis at international level:
Target analytes: 12 POPs
Target matrices: ambient air, mothers’ milk;
Vision: Organization of international intercalibration studies in
relevant matrices on regular basis (including new POPs and
training) if funding becomes available.
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Basic Elements

Sampling Time, Volume, Infrastructure

Glass-fiber/quartz filters combined
with PUF plugs; XAD or carbon
filters/disks added

Time: 1-2 days; up to one week;
Volume: 600-1,500 m>/d;
High demands on infrastructure

PUF disks, XAD-based resin, LDPE
'with triolein; in stainless steel
chambers

Time; several months to year,
Volume: 0.5-4 m?/d;
Low demands on infrastructure

Bulk deposition
samplers

Frisbee-type (plastics), Bergerhoff
Qlasy

Time: 14-30-days—

Surface-based measurements;
Low demands on infrastructure

Ambient Air
Monitoring:

Active and
Passive

Basic POPs
di-POPs

Samplers

—

LRMS

Capillary gas
chromatography column

HRMS

1 pgim?
100 fg/m®

0.01 pgim?
10 fg/m?

Environmental Measurement Symposium, Washington, DC — Aug 10-16, 2008 .

PUF disk sampler operated under GAPS
Network at Jeju Island in South Korea
(courtesy: Tom Harner, Environment Canada)
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High Volume Air Sampler at

Maun, Botswana
(courtesy: Frank Wania,
U Toronto)
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PCDD/PCDF in Mothers’ Milk
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The POPs Laboratory Project was financed by the Global
Environment Facility (GEF) with co-financing by governments
of Canada, Germany, and Japan.

Thanks to Osmany Perreira and Douglas Rofes for
programming of the databank, Rogerio Fenner for input of
data; all laboratories for submitting information;

Private sector for support with spares/consumables, and
analytical standards;

Drs. Gunilla Lindstrom, Bert van Bavel (M'TM f)rebro_), and
Jacob de Boer (IVMVU Amsterdam) and their staff for
technical backstopping.

- Environmental Measurement Symposium, Washington, DC — Aug 10-16, 2008 .

Thank you.

60




NEMC 2008

2008 NEMC Proceedings

EPA PANEL
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EPA’s Directions in
Environmental Measurement

Dr. Pai-Yei Whung
Chief Scientist
Office of the Science Advisor

Environmental Measurement Symposium
August 13, 2008

United States Environmental Protection Agency

» Science Policy Council

» Risk Assessment Forum

* Human Studies Review Board

* Human Subjects Research Review
» Environmental Technology

* Forum on Environmental Measurements

» Environmental Laboratory Advisory Board

» Council for Regulatory Environmental Modeling
* Global Earth Observations System of Systems

2
United States Environmental Protection Agency
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Measurement Science

Environmental Technology
Opportunities Portal

-

United States Environmental Protection Agency

Global Earth Observation System of
Systems

INTEGRATED
/'/H:;: cmsg:::;lnaseu m

gystem System

Heajty ~ poears

Energy Water Climate  Agriculture

Graphic: NOAA 4

United States Environmental Protection Agency
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The Latest Updates
from the

Office of Water

Michael Shapiro, Deputy Assistant
Administrator
2008 Environmental Measurement Symposium

Wednesday, August 13, 2008

Latest Updates from OW +

= Background

s CWA Analytical Methods Activities
s SDWA Analytical Methods Activities
= FEM Update
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Background: Drivers for Office of Water
Methods Work

m Support compliance monitoring
m Permit conditions, NPDES/CWA
m Water Quality Standards, CWA

m Regulated drinking water contaminants, SDWA

m Support occurrence data gathering for assessment,
problem identification, regulatory development

UCMR data suppotts regulatory determinations for chemical
and microbial contaminants, SDWA

Effluent Guideline development, CWA

Assess surface water conditions, CWA

Background: Office of Water
Method Development Goals

m Keep pace with technologies for the analysis of both
currently regulated and emerging contaminants.

m Maximize flexibility in analytical methods while
maintaining data quality data needed to make
regulatory decisions and to monitor compliance

m Consider cost of analysis and use technologies
familiar/available to laboratories whenever
practical.
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CWA Analytical Methods Activities

m Recreational Water Quality Criteria Method
Activities

m 40 CFR Part 136.6 Flexibility to Modity
Methods

m Contaminants of Emerging Concern Method
Activities

= Detection & Quantitation Advisory
Committee

Recreational Water Quality

= EPA to update recreational water criteria by
2012

= Many research projects with ORD and
external researchers to identity microbial
risks and link to pathogenic indicators

m Culture methods not amenable to same-day
beach monitoring

m Thus, developing rapid methods based on
genetic techniques
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Recreational Water Quality

m Not practical to look for all pathogens (too
many)
We currently use bacterial indicators of fecal
contamination

In recreational waters, these are enterococci
and Escherichia coli (E. coli)

EPA epidemiological studies positively
correlated these indicator organisms with
human fecal contamination i beach waters

Recreational Water Quality Criteria

Developing new criteria for recreational
waters

Likely to include new monitoring methods,
such as rapid genetic methods based on
quantitative polymerase chain reaction
(qPCR) tests

qPCR tests more rapid than culture methods

Have developed a qPCR method for
enterococcl, and developing others for E. coli,
and Bacteroides (a human specific bacterium)
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Flexibility to Modify CWA Methods -
136.6

Many approved methods provide analysts the
flexibility to modity, without prior approval,
ot the modification.

In 2007, EPA added 40 CFR Part 136.6 to
describe additional (and to clarify existing)
flexibility to modity any Part 136 chemical
method without prior review.

Method Flexibility for Wastewater - 136.6

m 40 CFR Part 136.6

® May modify methods to overcome matrix
problems, automate methods, or otherwise
improve method efficiency or accuracy without
unnecessary delay.

m Modifications acceptable for compliance use, if
the modification 1s documented to work, i.e.,
using your sample method performance should
be comparable to that of the unmodified method.
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Method Flexibility for Wastewater - 136.6

m Potentially allowable changes include:

® Automate manual methods

m Change calibration range (provided that the
modified range covers relevant regulatory limits)

m Change equipment operating parameters, such as
changing the monitoring wavelength of a
colorimeter

m Increase purge-and trap sample volumes

m Use salts and inert surfactants to improve
recovery

Method Flexibility for Wastewater - 136.6

= What modifications are not within the allowable
flexibility described in 136.62
m Changes to the determinative step (e.g., the detector),
m Changes to the quality control,

» Changes that significantly alter the chemistry of the
method,

o

m Some Snot all) changes to methods that measure a
method-defined parameter, such as oil or grease

m Applies only to CWA chemical methods

m Does not apply to SDWA, microbiological, or
iological pollutants.

m Has 136.6 changed the CWA A'TP program?

® Yes!
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- - L F *
Emerging Contaminants of Concern in Water

*Not an exhaustive list.

Status of the Federal Advisory Detection
and Quantitation Committee

m Federal Advisory Committee for Detection and
Quantitation (FACDQ) in Clean Water Act
Programs

» Recommend Detection and Quantitation procedures [or
compliance monitoring under 40 CFR Part 136

» Provide advice and recommendations on policy issues
related to detection and quantitation 40 CFR Part 122

m Final report to Administrator on December 27,
2007 at
http://www.epa.gov/waterscience/ methods/det

m Although no consensus, committee provided
detailed and useful recommendations for calculating
limits, and for use of these limits in CWA programs
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Desirable DL/QL Procedure Characteristics

Incorporate temporal variability

Reflect routine performance

Address matrices

Evaluate the entire test method

Address blank bias

Address intermittent blank contamination
Produce an explicit estimate of bias and precision

Address false positive and negative rates

Status and Next Steps

m  Collaborated with EPA programs, such as
OGWDW and OSW 1o
»  Expand the scope of the FACDQ DL-QL procedure
m  Now also describes how a method de\--*elo?er may
establish best performance in setting benchmark
limits
®  Design the study plan for the next Lab Pilot of this
procedure
m  Preparing the study plan formal peer review of
this Lab Pilot
= Evaluate the DL-QL procedure in a several labs using
chemical methods for metal and organic CW/
pollutants

m  Conduct the Lab Pilot in 2009
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CWA Methods Contacts

m Meghan Hessenauer — Detection &
Quantitation

m Brian Englert — Organic Methods

m Lemuel Walker - Method Flexibils

mRobin Oshiro - Microbiology

mMarion Kelly — Quality Assurance

® Team Email - OSTCWAMETTHODS @ EPA.GOV

Safe Drinking Water Act
Analytical Method Activities

m Alternate Test Procedures Program
m Expedited Method Approval

m Laboratory Certification Program
m Method Web Pages
m Detection & Quantitation
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Alternate Test Procedures Program

= Program provides a process by which
new/modified methods developed by others
can be evaluated
m Protocols exist for method evaluation for
m Chemistry methods
® Microbiology methods
= A new drinking water protocol for
radiochemistry method 1s under review

Drinking Water Expedited
Method Approval

m When EPA establishes a monitoring requirement
for a drinking water contaminant, it also specifics at
least one “reference” analytical method

m Reference methods are approved through
rulemaking process (proposal, public- comment
process, final rule)

m OW has developed a streamlined process to more
quickly approve new/modified methods determined
to be equally effective
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Drinking Water Expedited
Method Approval

m EPA finalized and implemented the new process via
4
June 3, 2008 FR Notice (73 FR 31616)

m New methods are listed 1n Appendix A to Subpart
C 1n 40 CFR 141.

m 99 analytical methods approved for compliance
monitoring via the first action:

B Www.epa.gov/safewater/methods/expedited.html

Drinking Water Laboratory Certification
Program

for the Certification of Laboratories Analyzing Drinking
Water in June 2008.

m Published Sz;gplement 1 to the Fifth Edition of the Manual
7

» Quality Control Program requirement (as specified in
EPA Methods). The ?z-gt)p[enzem further emphasizes this
requirement and encourages programs baseé on ISO 9001
(ac.]l'lieves greater consistenicy with TNI approach).

m Includes additional emi_)hasis on fraud and ethics issues
(training, prevention, detection, policy) for laboratories
and laboratory certification officers
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Drinking Water Methods
Web Pages

B WWW.ePpa.gov/ Safewater/methods
m Extensive updates in June 2008 to:
m consolidate all drinking water methods
information
m update list of approved methods

m more clearly identily methods applicable to each
SDWA-based regulation

Drinking Water Methods:
Detection/Quantitation

m “TLowest-Concentration Minimum Reporting Level”
(LCMRL) concept developed by OGWDW’s
Technical Support Center for use 1n the ongoing
Unregulated Contaminant Monitoring program

(UCMR?2)

m More details on the revised procedure are being
presented at the NEMC
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SDWA Methods Contacts

m David Munch - Chemistry Methods

m Sandhya Parshionikar — Microbiological
Methods

mSteve Wendelken - Drinking Water ATP
Program

m Patricia Fair - Expedited Method Approval

m Judy Brisbin, Jennifer Best, Michella
Karapondo - Laboratory Certification
Program

m Greg Carroll - Director, Technical Support
Center

FEM Update: Improving the Quality of
Agency Methods/Technical Assistance

m Policy and validation guidelines/ technical
guidance documents for:
m Chemical Methods
m Radiochemical Methods
» Sampling Methods for Chemical and Radiochemical
Parameters
® Microbiology
m Sampling Methods for Microbiology
= Biology
m Mecthod portal for linking Agency office
information on analytical methods.
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FEM Update: Method
Detection/Quantitation and Calibration

m Action Team:

m Tasked to review the final product of the Federal
Advisory Committee for Method
Detection/Quantitation for the potential of broader
Agency use.

m Tasked to address the issue of calibration.
m Planned Products:
m Inventory of Method Detection/Quantitation
Procedures in the Agency
m Glossary of Terms for Consistency
m Toolbox for Method Detection/Quantitation Use

m Exploring Options for Calibration
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Office of Air and Radiation
Measurement, Monitoring and the
Performance Approach

Robert D. Brenner

Director, Office of Policy Analysis and Review
EPA Office of Air and Radiation

National Environmental Monitoring Conference
Washington, DC
August 13, 2008

Topics

e Measurement and Monitoring Programs
in Office of Air & Radiation (OAR)

e OAR Use of Performance Approach

e Importance of Monitoring in Air
Programs

¢ New Initiatives in Measurement and
Monitoring
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Wide Range of Measurement and
Monitoring Programs in OAR

¢ Office of Transportation Air Quality
— Engine testing and certification
— Fuel analysis

¢ Office of Radiation and Indoor Air
— Radiation
— Indoor air

o Office of Atmospheric Programs
— Emissions monitoring & trading programs (e.g., Acid Rain)

¢ Office of Air Quality Planning and Standards
— Ambient air monitoring
— Stationary source compliance testing and monitoring

3

Performance Approach in OAR
Programs

¢ Performance approach to measurement
regulations: Specify the quality of the
measurement needed rather than a
prescriptive method to be used

¢ Provides for flexibility, technology innovation,
cost savings and known data quality

¢ Balance of flexibility with enforcement
concerns, data quality, and data
comparaBiIity
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Performance Approach in Facility
Monitoring

e Office of Air Quality Planning & Standards and
Office of Atmospheric Programs use
performance criteria in regulations for
continuous monitoring of stationary sources

¢ Sulfur dioxide and nitrogen oxide monitoring
as well as recent mercury monitoring
requirements all rely on the performance
approach

¢ Performance approach relatively
straightforward for gaseous pollutants, but
much more challenging for particulate matter
measurements

5

Performance Approach in Vehicle
Emissions Durability Program

e Car makers must demonstrate that their vehicles
will meet emission standards over vehicle lifetime
to gain annual certification

e Prior test protocols were very prescriptive

e New rules affecting model year 2008 vehicles
allow for manufacturer-specified driving-based
and laboratory-based testing of vehicles and
their emission control components
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Performance Approach in
Radiation Testing

¢ ORIA led the development of the Multi-
Agency Radiological Laboratory Analytical
Protocols (MARLAP) Manual

— MARLAP Manual provides a performance
approach for all types of radiochemical
measurements

¢ 40 CFR Part 61 regulates radionuclide
emissions from stationary sources citing
Reference Methods 111, 114 and 115

7

Monitoring Key in Air Programs
for Over Three Decades

e Ambient air monitoring program directly
assesses progress toward clean air for
criteria and toxic pollutants

— Track trends, compare to health outcomes,
and evaluate benefits of control programs

— Supports regulation development
— Helps answer basic research questions
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Monitoring Key in Air Programs
for Over Three Decades

¢ Facility monitoring provides real-time feedback to
source operators, encourages attention to processes
and controls and yields better compliance and lower
emissions
— Acid Rain Monitoring Program
— Clean Air Interstate Rule
— Compliance Assurance Monitoring

¢ Strong facility monitoring requirements and resulting
data yield innovation opportunities
— More robust mercury monitoring systems
— Creative and useful program impact assessments
— Design of more effective programs

Annual Costs and Benefits of Air Program
Compared with Benefits of All Other U.S.

Government Regulations Combined
{fram Draft 2007 Reportto Congress on the Cost and Benefits of Federal Regulations [OMB))

500
400
300

illion

$Bill
N
o
S

Costs Benefits Benefits

10
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MercNet — Monitoring mercury in air, water, land, fish and
wildlife

¢ Mercury Monitoring Goal (Established by scientists from federal, state,
academic, and private organizations at a 2008 National Mercury Monitoring
Workshop)

— Systematically monitor, assess, and report on indicators of nationwide changes in
atmospheric mercury c[eposition and concentrations of mercury in land, water, and
biota in coastal and freshwater ecosystems in response to changing mercury
emissions over time

« Proposed Monitoring Network
Design Elements
— Combination of “intensive sites” and
“cluster sites” ; =
10-20 intensive sites, accompanied _ > R T |
by about 20 cluster sites for each ; 1 -
Intensive site
- National distribution of sites to
understand the sources, )
conseguences, and changes in U.S.
mercury pollution
— Sites operate for 10-40 years to
quantlg the range of responses
expected for many ecosystem types iy
— Build on existing monitaring efforts, -
where possible, to maximize
information, benefits and
coordination with existing resources

_.Draft Conceptual Network Design

Concaptual National Marcury Monftaring Natwork
B Fatential intensive Site
Patential Cluster Site Area

11
Based on Mason et al. 2005 & Harris et al. 2007

New Initiatives in Measurement
and Monitoring

¢ Predictive Emissions Monitoring Systems or

PEMS

— Software that develops a numerical relationship between
unit’s operating parameters and emissions

— For sources (e.g., gas/oil-fired boilers, heaters, and turbines)
that can use PEMS, it's significantly less expensive than a
NOx CEMS

— Several PEMS recently approved as monitoring alternatives
under Acid Rain and NOx Budget Programs

— PEMS performance specification to be promulgated under 40
CFR Part 60 by the end of the year

12
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New Initiatives in Measurement
and Monitoring

e As we face new environmental challenges,
benefiting from all prior monitoring programs

— Greenhouse Gas Reporting Rule
» Will affect thousands of facilities
 Very tight schedule

» Will incorporate what we have learned in this rule and
those to come

— Strong QA/QC
— Performance
— Standardized reporting

— Tiered approach - Balance accuracy and burden of
different measurement options

13

Questions?

14
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Current Status:
Methods Development for
OSWER’s Waste and Materials

Management Programs

Oftice of Solid Waste and Emergency Response

US Environmental Protection Agency

2008 National Environmental Monitoring Conference
August 13, 2008

Major Topics to Be Covered

Performance Based Approaches
SW-846: Updates and Revisions

Leach Test Framework: Support for Materials
Management and Sustainability Programs

New Methods and Standard Reference Materials:
Support for Risk-Based Cleanups

Overview of Significant Related Activities
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Flexible Approaches to
Environmental Measurement

Goal 1: Increased emphasis on flexible approaches
to measurements;

Goal 2: Development of processes for validation
to assure measurements meet quality objectives;
Goal 3: Increased collaboration with stakeholders
in validation process;

Goal 4: Rapid assessment of new or modified
technologies, methods, and procedures.

Flexible Approaches to
Environmental Measurement (cont.)

» The Office of Solid Waste (OSW)
established 1ts policy for performance based
approaches with the Methods Innovation
Rule (MIR).

» Current efforts are to continue promoting
performance based approaches.
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Flexible Approaches:
The Method Innovation Rule

Promulgated on June 14, 2005 (70 FR 34537)

The MIR removes mandatory requirements to use SW-846
methods for analyses that are not method-defined parameters in
RCRA regulations.

The MIR thus allows more flexibility in waste-related sampling
and analysis, a major step towards performance based
approaches.

SW-846 now functions (as originally intended) as guidance.

29 method-defined parameters remain incorporated by reference in
the RCRA regulations (40 CFR 260.11).

Flexible Approaches:
The MIR (cont.)

The MIR eliminated the need for SW-846
updates to be done by rulemaking.

Updates still will be published in the Federal
Register for comment (as NODAs), and again
when finalized.

Example: Update IV was finalized and
published as a NODA January 3, 2008.
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Flexible Approaches:
The MIR (cont.)

» Any reliable method can be used for RCRA
applications, excluding regulatory requirements to
use method-defined par ameters.

» A reliable method can be demonstrated to measure
the analytes of interest in a particular matrix, at the
level needed to meet project-specific DQOs.

« Any method used for a RCRA application must be
demonstrated to perform appropriately for that

application, including methods published in SW-
846.

Flexible Approaches:
Examples of Collaboration

» Region 10 1s leading the development of
two new SW-846 methods for arsenic
speciation.

» OSW is collaborating with ORD-LV and
Region 4 for the development of onc new

SW-846 method for toxaphene and
toxaphene congeners.
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Revisions to SW-846

» Update IV to Third Edition
- published with a NODA in January 2008

» Fourth Edition
- 1In progress

Revisions to SW-846:
Update IV

Combines Updates IVA and IVB

Revisions to Chapter Three for inorganic analytes
23 New Methods (12 Organic & 11 Inorganic)

24 Revised Methods (16 Organic & 8 Inorganic)
3 OAQPS Air Methods Added

44 Methods deleted (1 Organic, 43 AA methods
integrated into two methods)

All methods in Fourth Edition Format (Style
Guide on OSW Methods Homepage. )
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Revisions to SW-846:
Fourth Edition

Designed for electronic format
Major revisions to Chapter One on QA/QC

— Systematic planning, QA/QC and sampling for both
project planners and laboratory analysts

New and updated lab methods

Expansion of guidance on methods selection

Revisions to SW-846:
Fourth Edition, cont.
The Scope of Effort:
A total of 8 chapters and 222 methods;

The 222 methods are divided m four basic categories requiring
different degrees of attention;

94 methods are in Categories 1 to 3 requiring low to medium effort;

128 methods are in Category 4, and will require significant effort to
mclude analytical advances and new data.
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Revisions to SW-846:
Fourth Edition, cont.

Progress to Date:

Style Guide for preparation of Fourth Edition
methods (based on EMMUC Format) is posted on
the Methods Website:;

Update IV and new methods are in Fourth Edition
format;

Original target of 2009 to publish 41 Edition for
comment will likely extend due to resource issues.

13

Leach Test Framework

OSW i1s engaged in significant efforts to
support analysis of waste materials for
potential rcuse.

This supports EPA’s efforts to promote
sustainable matcrials management.
Current RCRA methods were designed for

potentially hazardous wastes, not suitable
for all scenarios.
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Leach Test Framework:
Background

Toxicity Characteristic I.eaching Procedure
(TCLP) was developed to conservatively estimate
leaching of hazardous constituents from a waste
when 1t 1s co-disposed with municipal solid wastes
(MSW).

TCLP helps to define what 1s a hazardous waste.

However, TCLP 1s often used when not required,
or not necessarily the most appropriate test.

Leach Test Framework, cont.

OSW has been reviewing new tests to use where
TCLP is not required and MSW co-disposal
conditions are not plausible, such as:

— Industrial D Guidance

— Industrial Materials Recycling

— Delisting
Key components of Framework:

— More accurate over a range of conditions that affect
leaching

— Flexability to apply to a range of waste types
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Leach Test Framework, cont.

» A sct of leach testing methods developed by Kosson, et al.
(2002) address many EPA program needs:

— Better accuracy 1s expected because tests consider
factors known to significantly affect leaching of metals:
* pH (solubility of many metal salts change with pH)
= L/S ratio (or infiltration rate)
* Form of waste ( granular, compacted, or menolithic)
— Tiered and flexible
» (Can screen using conservative and less expensive tests
* Can test both worst-case and more realistic cases
— Framework includes equilibrium-based tests, column test,
diffusion-limited leach test

Leach Test Framework, cont.

» The testing framework supports environmental decision-
making b

— Producing results that are more representative of actual field
conditions than any single-point leach test;

— Producing results that, combined with site conditions data, can be
used in groundwater transport modeling,

Methods in the leach test framework will be published in
SW-846.

Separate guidance will be developed to explain the
relationship of various tests and how to interpret the
results.
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Development of New Methods

A major focus of new methods and
reference standards is to support risk-based
decision making in OSWER s cleanup
programs, €.g.:

» Toxaphene and congeners

 Arsenic species

» Reference standards (an interagency cffort)

Development of New Methods, cont.

Method 8276: Determination of Total
Toxaphene and Congeners by GC/NIMS
- High-profile effort, accelerated schedule;
- Collaborative effort with ORD-LV, Region 4;
- Method to be used in Superfund site remediation;

- Methods workgroup currently has dratt method
and Initial Demonstration Plan (IDP) for multi-lab
validation.
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Development of New Methods
(Cont.)

* Method 3110: Extraction of Biological Samples
for Various Arsenic Species using Tetramethyl
Ammonium Hydroxide (TMAOH),

- Developed by ORD-Cincinnati/Region10;
- Region 10 i1s leading review of the draft method
and the IDP;

- Method to be used in Superfund site
remediation.

Development of New Methods (Cont.)

» Method 6870: Determination of Arsenic Species in
Aqueous Samples or Solid Extracts using IC/ICPMS;
- Extracts are prepared according to Method 3110;
- Determines arsenite (As™3), arsenate (As™),

monomethyarsonic acid (MMA), dimethylarsinic acid
(DMA), arsenobetaine (AsB);

- Developed by ORD-Cincinnati/Region 10;
- Region 10 1s leading review of the draft method;
- Method to be used for Superfund site remediation.
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Development of New Standard Reference Materials

partnering with NJDEP, USGS, NIST, Rutgers Univers and Duquesne
v to develop two non-aqueous standard reference mates ‘SRMs) fi
nt chromium (Cr*?) be used for remediation of chromium wastes int
and west of the U.S.

Phase I study:
=  Determined the long-term stability of the source materials
= 10 laboratories participated

Phase II study:
= 35 laboratories volunteered to participate
*  Analyzed Cr*® SRMs using methods of laboratory choice

SRM 2701 thigh-level, 500 ppm Cr'®) may be commercially available late 2009

SRM 2 (low-level, 50 ppm Cr*®) is under development

Overview of Related Program
Activities

» Superfund Contract Lab Program
Decvelopments
» PCB Methods

» Project Collaborations on Environmental
Monitoring Topics
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Superfund Contract Lab Program
Developments

CLP is putting into place new morganic lab
analytical services contracts

New contracts include Staged Electronic
Data Deliverable format requirements

SEDD is expected to provide cost savings
and strcamline review

Scssions and training take place this week

PCB Program

OSW recently assumed portions of the PCB
program, e.g. providing analytical support for
PCB use, disposal and cleanup.

Methods that are available for analyzing PCBs in
environmental samples

- Method 8082 (Aroclors)
- Method 680 (Homologues)
- Method 1668a (Congeners)
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Project Collaborations

Detection, quantitation and calibration (Agency FEM
Action Team),

Hexavalent chromium holding time study (Duquesne
University);

Reducing use of non-fever mercury-filled thermometers in
test methods and RCRA regulations (OPPT);

Sampling strategy to detect mercury contamination during
biomedical building renovation and demolition (NIH);

Development of Standard Reference Materials for
Speciated Metals (NJDEP, NIST, USGS, Duquesne
University and Rutgers University)

Resources for Additional Information

* OSW Methods Homepage:

* Methods Information Communication Exchange
(MICE)

= Phone No.: (703)-676-4690

» E-mail: mice(@cpmx.saic.com
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The Latest from the
Office of Prevention,
® Pesticides, and Toxic
Substances

Environmental Measurement Symposium
August 13, 2008
Betsy Grim

® What is OPPTS?

The Office of Prevention,

Pesticides, and Toxic Substances
within EPA
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About OPPTS

o QPPTS plays an important role in protecting public health and the
environment from potential risk of pesticides and toxic chemicals

o OPPTS promotes pollution prevention through innovative
partnerships and collaboration

o OPPTS evaluates pesticides to safeguard all Americans, ensures
pesticides used on food are safe, and will not adversely impact the
environment

o OPPTS provides chemical management by promoting the use of
safer chemicals, processes, and technologies

=

OPPTS Organizational
Structure

Prevention, Pesticides and Toxic Substances
Immediate Office

James B. (Jim) Gulliford - Assistant Administrator (AA)
Jim Jones - Principal Deputy AA
Marylouise M. Uhlig - Associate AA for Management

202-564-2902

Office of
Pesticide Programs

Office of Pollution Prevention Office of Science
and Toxics Coordination and Policy
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® What is OSCP?

The Office of Science
Coordination and Policy

OFFICE OF SCIENCE

COORDINATION AND POLICY
(OSCP)

Elizabeth Resek, Acting Director
Michael Goodis, Acting Deputy
Director

Exposure Assessmen
Coordination and Policy
Division (EACPD)

Hazard Assessment
Coordination and Policy
Division (HACPD)

FIFRA Scientific
Advisory Panel (SAP)

Linda Phillips, Division Director
{Detail Out)

Gary Timm, Acting Divisio

Director

Steven Knott, Executive

Tom McClintock, Division Secretary

Director
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Office of Science Coordination
@ and Policy

Responsibilities:

Provides coordination, leadership, peer review and
synthesis of science and science policy within OPPTS

- Implements the Endocrine Disruptor Screening
Program

- Manages the FIFRA Scientific Advisory Panel
that serves as the primary external scientific peer

review mechanism for OPPTS

- Coordinates emerging exposure
and hazard assessment topics
(e.g., Biotechnology)

Endocrine Disruptor Screening
Program (EDSP)

Background:

o Food Quality Protection Act (FQPA)
Requires EPA to: Develop a screening program using validated assays to identify
pesticides that may have estrogenic effects in humans.

Authorizes EPA to include:
Other endocrine effects, as designated by the EPA Administrator (e.g., androgen and
thyroid; endocrine effects in species other than humans).
Other non-pesticide chemicals that:
Have “an effect cumulative to that of a pesticide,” and
To which a substantial human population may be exposed.

o Safe Drinking Water Act (SDWA) Amendments
Allow EPA to require testing of chemical substances found in sources of drinking
water, if a substantial human population may be exposed.
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Endocrine Disruptor Screening
Program (EDSP)

EPA plans to issue first Test Orders for Tier 1 Screening
under the EDSP in August 2008

o Validation has been completed for 10 of 11 Tier 1 Battery
assays; validation of remaining Tier 1 assay to be
completed early 2009.

o Issuance of Test Orders expected upon OMB review of
the Information Collection Request and the Policy and
Procedures for screening.

o Endocrine Disruptor Screening and Testing Committee
EDSTAC

What is OPPT?

The Office of Pollution
Prevention and Toxics
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OPPT-The Facts

General Budget: $96. 2 Mill.
$423.7 Mill. (FTE)

Key Tasks:

-Manages programs under the Toxic Substances Control Act and
the Pollution Prevention Act of 1290
-Evaluates new and existing chemicals and their risks
-Finds ways to prevent or reduce pollution before it gets into

the environment
-Manages a variety of environmental stewardship programs

encouraging companies to reduce and prevent pollution

eoo|OPPT

Chemical Control Division

Director, Jim Willis

Hational Program Chemi: A iate Director, } [
Division ‘Ward Penberthy Pollution Prevention
Division
Director, Maria Doa
Acting Director, Tom
Assoc. Director, Tillman
Brian Symmes Asgsoc. Dir., Tom Tillman
Pl
Office of the Director
Environmental Assistance Director, Charles Auer
Division Economics Fxposure
Deputy Office Director, And Technoloqy Divieion
Director,Bubwah. | | wendy Climatannet [
Cunningham Director, Robest Lee Il
el Assoc., Dir., Neil Patel
Pam Mytick / \
Rigk Assessment Division Information Mani
Division
Director, Oscar Hernandez
Director, Brion Cook
Assoc Dir, Phillip Sayre
We=oc, Dir., Todd
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® OPPT Recent Hot Topics

o Lead in Toy Jewelry

o Lead based paint

o Mercury (Rebecca Woods-August 14th)
o Asbestos

o New efforts on chemicals management
(ChAMP)

Visit http://www .epa.gov/oppt/ to read more
about these topics

2 ‘ What is OPP?

The Office of Pesticide Programs
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Pesticide Factoids

o OPP is one of the largest programs
at USEPA HQ
» About 900 staff in nine divisions -

highly technical (includes
toxicologists, chemists, economists)

o About 85 FTEs across 10 Regional
Offices work with states and tribes
to implement the pesticide program

OPP-The Facts

General Budget: $133.2 Mill.

$868.6 Mill.(FTE)
Key Tasks:

—OPP, works with ten regional offices and other EPA program
offices on a wide range of pesticide issues and topics, such as:

Evaluating potential new pesticides and uses
-Providing for local needs and emergency situations
-Reviewing safety of older pesticides

-Enforcing pesticide requirements

-Regulating products of biotechnology

-Speeding the review of safer pesticides
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Special Review and
Re-egistration Divisio

Director, Steven Bradhun

Assoc. Dir., Pete Caulking

n

Antimicrobials Division

Director, Frank Sanders| Biological and Economid

| ) Analysis Division
Associate Director,

Betty Shackleford

Director, Rich Keigwin

Registration Division

Director, Lois Rossi

Assoc. Director,
Don Stubbs

nformation Technology
and Resource

Management Division

Director, Oscar Morales

‘\

Assoc. Dir., Steve Knizne

/

Prevention Division
Director, Debbie
Edwards
Dep. Director Planning,
Anne Lindsay

Director, Janet Andersen

Assoc. Dir., Mike McDavit

Dep. Dir. Management,

Marty Monell Environmental Fate and

M

Effects Division

Acting Director, Donald Brady

Acting Assoc. Dir.,
Kate Bouve

Health Effects Division
Director, Tina Levine
ssoc Dir, Jack Housenger

Deputy Director,
George “Jeff’ Herndon

Field and External
Affairs Division

Assoc. Dir., Arty Williams

|

irector, William Diamon

Assoc. Dir.,
Jay Ellenberger

OPP Recent Hot Topics

o Nanotechnology
o Endangered Species
o Rodenticide

Visit http://www.epa.gov/pesticides/ to learn

more about these topics
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The OPP Laboratories

Environmental Science Center
Fort Meade, Maryland

Stennis Space Center
Bay 5t. Louis, MS

o Microarray Research
o Microbiology Laborcatory Branchig
o Analytical Chemistry Branch

o Environmental Chemistry Branch

OPP’s Laboratories

o Microarray Research- Integrates recent advances in the field
of genomics into current microbiological techniques for
testing the effectiveness of antimicrobial agents

o Microbiology Laboratory Branch —Develops new antimicrobial
methods and conducts efficacy testing

o Environmental Chemistry Branch-Reviews and develops new
methods for pesticides and persistent organic pollutants

o Analytical Chemistry Branch-Validates tolerance analytical
enforcement methods, develops new analytical methods and
operates the EPA National Pesticide Standard Repository
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The Latest!

o Demonstrating Flexible Approaches to Environmental
Measurement

o Demonstrating Laboratory Competency
© Homeland Security
o USEPA National Pesticide Standard Repository

o Environmental Management System

& The Latest!

Demonstrating Flexible Approaches to
Environmental Measurement-The Evolution
of the Performance Approach-attend 4:15
session today to learn more.
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Demonstrating Flexible Approaches
to Environmental Measurement

o OPP has adopted and fully supports the
performance approach for submission of
methods by registrants.

o Registrants develop methods
o OPP sets criteria (precision, accuracy etc.)

o OPP Guidelines provide framework

Demonstrating Flexible Approaches to
Environmental Measurement

Analytical Chemistry Branch and State partners conduct
formulation chemistry analyses to support the
Antimicrobial Testing Program

OECA has required analysis using the exact method
submitted by registrant

OECA and OPP have agreed to use established methods
for Quaternary Ammonium active ingredients.

Working on Phenols and other major active ingredients

{increased emphasis on flexibility in choosing sampling
and analytical approaches)
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Demonstrating Flexible Approaches
to Environmental Measurement

¢ Participating in international inter-calibration
programs for dioxins/furans (increased
collaboration)

o Evaluating “universal” quantitative methods —
efficacy of antimicrobials (rapid assessment of
new methods)

Challenges

o OPP will have to continue to work
with the registrants to update their
methods using new technology
when applicable
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The Latest!

oDemonstrating Laboratory
Competency

Demonstrating Laboratory
Competency

o FEM Laboratory Competency Policy
Assuring the Competency of Environmental Protection Agency
L aboratories issued February 23, 2004

> Agency Laboratories required to:

# 1. Maintain a documented Quality System that
complies with the EPA Quality System EPA
Order 5360.1 (now CIO 2105.0) and contains
specific components

» . Participate in inter-laboratory comparisons

#Ill. In the absence of accreditation programs,
periodic assessment by qualified independent
assessors at least once every three years

= IV. Seek accreditation where appropriate
accreditation programs are available
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Advantages of Accreditation

o Complies with Agency's Laboratory
Competency Policy

o ERLN strongly prefers accreditation

o Provides National and International
credentials

o Provides recognition of scope of
laboratory’s qualifications and activities

o Removes barriers to participation in projects
that require accreditation

o Increases credibility of laboratory’s products

Current Activities

Workgroup meeting every two weeks

Each lab addressing own GAP findings

Labs will exchange information at meetings
Have assembled several sources of information:
NEIC, PDP, FDA, Each lab’s documents
Will classify findings:

» jt. Dlt;ficiencies that a single lab can address by

itself,

» 2. Deficiencies where all labs need to have the
same response,
» 3. Deficiencies that need to be elevated such as a

change in Division or Office QMP and the level of
management review

o O O O

o
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Examples of responses to Gap
analysis findings

o Upgrade Quality Management Plans

o Upgrade or Develop Processes and Procedures
for:

o

Y ¥ Y Y ¥ v v

Internal audits

Corrective actions

Training

Demonstration of Laboratory and Staff Capability
Measurement Uncertainty

Customer Service/Client Review

Management Review

Electronic Data Management

Next Steps, Questions and
Issues

o Approach
» Accreditation
» Assessment
» Accreditation and Assessment.
o Scope of Accreditation
» Comprehensive scope of Accreditation
» Limited accreditation scope with OEI

consensus

o Accreditation Body Selection

o Establish a schedule
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The Latest!

o Homeland Security

Homeland Security

- All OPP labs members of OSWER/OEM ERLN
Provide laboratory surge capacity in event of emergency

- OPP Member of EPA Homeland Security
Lab Response Workgroup

Standard Analytical Methods (SAM) Workgroup
LC/MS/MS C\WA degradation products method trial

- Microbiology Laboratory

efficacy test method development

SAP endorsement of quantitative efficacy test method for
Bacillus arthracis
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The Latest!

o US EPA National Pesticide Standard
Repository

US EPA National Pesticide
Standard Repository

o NPSR processed over 6000 orders of
analytical grade standards to be used by
state, federal, or tribal labs for enforcement
in 2005.

o An email order form is available
www.epa.gov/oppbead1/labs/analyticalche
m lab.htm.

o Areturn receipt is sent so that those
ordering online from NPSR can be assured
their requests are received.
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EPA National Pesticide
Standard Repository

o What types of pesticide standards are in the
Repository?
» Technical grade active ingredient (TGAI)
» Analytical grade
* Active ingredient
+ Metabolites listed in the tolerance
expression
+» Degradates of “toxicological significance”

+ Any standard required for the enforcement
method, but not commercially available

EPA National Pesticide
Standard Repository

What types of chemicals are kept in the
Repository?
» Pesticides with the following:
<+Current U.S. registration and tolerance
“*Import tolerance but no U.S. registration

“+Prior U.S. registration and/or tolerance (limited
availability)

» NO industrial chemicals
» NO reagents that are commercially available
> NO inerts
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EPA National Pesticide
Standard Repository

How do we get standards?

» OPPTS Test Guidelines 830.1900—
Registrants must submit standards as a
condition of registration

“+~D g analytical grade of each active
ingredient
+++~200 g technical grade of each active
ingredient
» When specifically requested by EPA
++~200 g proposed product

«+Inerts, impurities, degradation products,
or metabolites

EPA National Pesticide
Standard Repository

Who is eligible to receive standards?

o Federal labs enforcing pesticide laws
(FIFRA, FFDCA, etc.)

o State labs enforcing pesticide laws
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The Latest!

EMS

o Environmental Management Systems

o Linked to the Environmental Science
Center Policy Statement

IS0 14001 EMS Registration Awarded - October 23, 2002
E$C WAS THE FIRST OF 32 REPORTING EPA FACILITIES!

SOME EMS Results Include:
* Reduced paper copies by 24%.
« Increased paper recycling by 5%.
» Reduced electricity consumption 17%.
* Reduced water consumption by 37%.
* Trained other federal agencies to develop their own EMS.
= created a CHEMICAL ADOPTION PROGRAM for local schools.
* Using 100% recycled-content process chlorine-free copy paper.

EMS website: Artwork Contest held on Earth
- — Day 2006 for an EMS LOGO.
“@e Team Member Signs were made
o e e using the LOGO and placed

outside each member's cubicle
for recognition.

EMS Team Member

s erplarmasing
» o

AT
>
=
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An on-line

EMS REFRESHER TRAINING

was created with help from the University
of Maryland Capstone Project.

ain garden. L 1
Environmenial Management

An 180 148042504
coriifar fariiy

Refresher Training
(up dated 2007)

Y EARTH DAY 2006

QUESTIONS?
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Development and Validation of Biothreat Sample Analyses
Methods in Support of the Environmental Response
Laboratory Network (ERLN)

Sanjiv Shah

USEPA Homeland Securnty
26 W. Martin Luther King Dr.
Cincinnati OH 45268
513-369-7776

shah sanjiviepa. gov

ABSTRACT

One of the nussions of the Response Capability Enhancement Team (RCE) within the EPA’s
Wational Homeland Secunity Eesearch Center (NHSEC) is to provide technical support to the
Environmental Response Laboratory Network (ERLN) by developing standard analvtical
methods for environmental samples that may contain terrorism agents of a biological, chenucal,
or radiological nature. These methods are mtended to be used durng the restoration of an area
following a terrorist act or other meident. A compendium of Standardized Analytical Methods
{SAM) has been published and is updated on an annoal basts. Standard Analytical Proceduse
{SAP) documents that specify sample preparation and analyses requirements for individual
biothreat agents are being prepared and proceeding toward verification.  Smularky, Sample
Collection Procedure (SCP) documents for biothreat agents to mclude spores, vegetative
pathogens, viruses, and biological toxms have been prepared. Efforts are underway for a single
laboratory verification and multi laboratory validation of these methods. New and improved
methods for sample collection, concentration, processing, and analysis are also being developed.
The current status of these efforts will be presented and the framework for collaboratrve work
with other mternal/external organizations will be discussed.

NEMC 2008
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Rapid Analyte Verification and Quantitation Using
Deconvoluted Full Scan GC/MS Data

Mike Szelewski

Agilent Technologies

2850 Centerville Bd.
Wilmington, DE 19808
302-633-8275

mike szelewskifagilent com

ABSTRACT

Verification and quantitation of analyvtes at low concentration levels in environmental samples is
challenging due to matrix mterferences. Large numbers of false positives and false negatives
are reported due to incorrect 10n ratios when comparing data from a few ions. The concentration
of the 1dentified compounds 1s subject to errors when integrating areas of peaks unresolved from
the background.

Deconvolution of full scan data allows the analyst to compare "clean spectra” to that found in
mass spectral libraries. The deconvolution is accomplished vsing AMDIS (Automated Mass
spectral Deconvolution and Identification Software). AMDIS also provides deconvoluted EICs
(Extracted Ion Currents) which are used directly for quantitation in the MSD Chemstation
software. A significant time savings is realized in data reduction. The analyst 15 presented
with a spectral match that is matrix free. and peak mtegration is less subjective with improved
peak resolution. The AMDIS process of deconvolution and identification takes less than two
minutes and 15 more reproducible than manual interpretation, which could take twenty minutes.
The AMDIS and Chemstation processes have been seamlessly combined to eliminate the need
for analyst expertise in multiple software packages.

Libraries for of all single component analytes found m USEPA Methods 8270 and 525 have been
built specifically for use within AMDIS. Each library entry also meludes a precisely locked
retention time that will differentiate among compounds of smmilar spectra.

Data from spiked sample extracts contaming large interferences will be presented. The number

and quality of identified analytes using deconveluted full spectrum data will be compared to the
that found using traditional technigques with matrix interference.

NEMC 2008
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The Science of Solid Phase Extraction

Don Shelly

UCT

MCIDC Plaza Bldg 10
Lewistown, PA 17044
717-247-0896
dshelly@unitedchem com

ABSTRACT

Solid phase extraction (SPE) 1s often over looked as a method of cheice for extracting both
prionty pollutants and emerging pollutants. This 1s in part due to the misconception that SPE is a
type of ligquud chromatography. Sometimes referred to as digital or start-stop chromatography,
SPE does not employ theoretical plates.

Early SPE consisted of what we now refer to as dispersive SPE. Sorbent was added to centrifuge
tubes and aqueous sample was added to the tubes and shaken. The sorbent was then filtered out
of the tubes, washed, and the analytes of interest eluted off for analysis. Later, sorbent was
added to plastic syringe barrels and held i place with frits. The fiits acted to hold the sorbent in
the tube during shipping and did double duty as a prefilter. Now, SPE has evolved further to
mchude both polymernc and silica based sorbents with silica remaining the dominant tvpe. Also,
many different functionalities are now available includmg, reverse phase, normal phase, ion
exchange and mixed modal copolymeric.

SPE can be fun and easy when a few basic principles are understood. These principles include
sorbent selection, carbon hydrogen interaction, polarity, positive and negative attraction, pH and
pEa.

NEMC 2008
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Techniques for Reducing Purge-and-Trap (P&T) Cycle
Times in VOC Analysis

Mollesur Rahman

OI Analvtical

151 Graham Road

College Station, TX 77842
079-6090-1711 ext. 236
mrahman@eico com

ABSTRACT

The USEPA Office of Ground Water and Dninlang Water Techmical Support Center has recently
reported on its efforts to update and revise Method 524 .2 for Determination of Volatile Organic
Compounds (VOCs) in Drinking Water. VOCs in soils, surface water, groundwater, and
drinking water are usually extracted by purge-and-trap (P&T) methods and analyzed by gas
chromatography-mass spectrometry (GC-MS). One of the toughest challenges of the P&T
method 15 decreasing the total cyele tune of the instrumentation. The longest sample-processing
step prescribed in USEPA methods 15 the 11-minute purge step. By maintaining a sample
temperature of 40 °C the purge time can be reduced to 7 minutes without compromising
analytical performance.

The steps m the P&T cycle consist of sanple transfer, mternal standard addition, purging the
sample, desorbtion, and reconditionmng the trap. The typical cvele can take as long as 25-30
minutes including the P&T, autosampler, and GC cycles. Shortening the cvcle time without
compromising method performance is a high priority for production laboratories needing to
optimize productivity and profitability.

This poster will confirm the purge time in 3 VOC analysis can be reduced from 11 to 7 minutes
when sample temperature is mamtained at 40 °C. A study of relative purge efficiencies was
conducted using 11- and 7-minute purge times with sample at 40 °C. The results were compared
to purge efficiencies using the traditional 11-minute purge and ambient temperature. The
experimental results mdicate heating the sample during the purge step is essential if purge fime is
to be reduced. A sample temperature of 40 to 45 ° C improves purge efficiencies and reduces
purge time. Full method performance is shown, These findings are consistent with results
reported by the USEPA indicating a 7-minute purge time 15 sufficient for VOC methods.

NEMC 2008
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Benzene in Soft Drinks by Teledyne Tekmar HT3 Headspace
Sampler

Teri Datiilio

Teledvne Tekmar

4736 Socialville Foster Road
Mason, OH 45040
313-228-7215
teri_dattilio@teledyne com

ABSTRACT

This poster presents a method that demonstrates the ability of the HT3 Headspace autosampler to
analvze Benzene in Soft drinks at low detection levels. Benzene, a known carcmogen, is
naturally occwrring (for example, in crude oil) but 1s also manufactured for use m the industrial
sector. Benzene is released to the air from various sources, melhuding industrial emissions, fires,
vehicle exhaust and tobacco smoke. Because benzene readily evaporates into the air from
gasoline, gas stations are also a source of benzene to the air.

In the early 1990s, it was found that benzene could be formed in soft drinks contaming certain
food preservatives and nutrient additrves. It was shown that benzoate salts. used as an anti-
mucrobial agent m certain soft drink products, could react with ascorbic acid (vitammn C) to form
benzene, especially in the presence of light and elevated temperatures. Ascorbic acid may be
either naturally present from a fiuit puice ingredient in the soft drink or added as an antioxidant
food additive. In November 2005 the FDA received private laboratory results reporting low
levels of benzene in a small munber of soft dnnles that contained benzoate salts and ascorbic
acid. FDA has no regulatory limits for benzene i beverages other than bottled water, for which
FDA uses the US Environmental Protection Agency (EPA) maximum contaminant level (MCL)
of 5 ppb for drinking water, as a quality standard. This method could be used by quality control
to determine whether soft drinks contain benzene above the USEP.A. MCL of 5 ugL {ppb) or
the Uk s MCL of 1 ug'L {ppb). Soda beverages were analyzed using a Teledyne Tekimar HT3
with a Gas Chromatograph equipped with a Mass Spectrometer. A 3-point calibration curve for
Benzene was first analyzed in water.
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Rapid Dual GC Column Analysis of Pesticides

Jason Thomas

Eetek Corporation

110 Benner Circle
Bellefonte, PA 16827
B14-353-1300
jason.thomas@restel com

ABSTRACT

Analysis of organ chlorme pesticides, PCB’s, and peony-acid herbicides has become a routine
assay in the environmental sector. Although production and application of many of these agents
were phased out decades ago, they can still be found in the environment. Environmental
laboratories are expected to mpidly analvze extracts of samples with very complicated sample
matrices without sacrificing target compound identification. These tests require a gas
chromatographic stationary phase with proper selectivity and high thermal stability. There is
also a constant desire for ever faster and faster analysis times, to help increase sample throughput
and thereby increase laboratory productivity.

The dual column/ECD configuration allows simmltaneous determination and confirmation of
monitored compounds, while taling advantage of the greater sensitivity, toward halogenated
species, of the ECD with respect to GC/MS. Differing selectivity, and the stable nature of the
two stationary phases, enables a wide variety of pesticides to be analyzed with this system. A
single instrument can be used for several methods, eliminating the need to change colummns or
dedicate nmltiple instmuments to specific analyses.

As an alternative to relying on the high efficiency of narrow bore columns for fast separations, a
colunn stationary phase with a specially tuned selectivity for a particular group of compounds
can be used to effect a rapid separation. This poster will focus on the use of two such unsque
stationary phases, m a standard 0.32mm ID. to perform a variety of EPA methods, mncluding
8081, 8151, 8082, and others. In addition to this conventional colunm configuration, a look at a
more modern technique for greatly improved mntimes will be examined for the EPA Method
8081 target compound list,
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ABSTRACT

China has enacted 71 new rules to regulate their dnnlang water gquality; included on the list of
regulated contaminants are 23 volatile organic compounds (VIOCs) plus their 1somers, for a total
of 28 VOCs. Some of the contaminants on this list are halogen-containing VOCs, and others
contain at least one degree of unsaturation. A third group contains both aromatic properties and
at least one halogen heteroatom. The unique characteristics of these components make them
excellent candidates for extraction by purge-and-trap (P&T) followed by analysis using a tandem
photoiomzation detector (PID) interfaced with an electrolytic conductivity detector (ELCD).

In 1986, the United Stated Environmental Protection Agency (USEPA) introduced Method 502.2
to monitor the levels of aromatic and halogenated VOCs 1n drinking water using P&T with
PIDVELCD tandem selective detectors. Twenty-eight of the 29 compounds in the Chinese
drinking water regulation are included in thus commonly vsed method and can be simultaneously
analvzed at the required detection limits in a smgle analysis.

This poster will demonstrate that the USEPA Method 502.2 can easily be adapted to detect and
quantify all 29 VOCs listed i the new Chinese Tap water regulation in a single analysis. The
equipment configuration and operating conditions of P&T system with a tandem PIDVELCD
detector for the analysis of VOCs in the Chinese drmking water regulation will be described.
Data mecluding the retention times, calibration mformation, limuts of detection and quantification,
and applications will also be presented.
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ABSTRACT

Water inferference 1s a common problem in purge and trap analysis. When purging aqueous
samples, water vapor 1s transferred with the analivites of interest onto the adsorbent trap and
subsequently into the gas chromatograph (GC). In GC/MS this water vapor can cause
mconsistent vacimm pressures and reduced ionization resulting m loss in stabilitv of response
over time. Traditionally, water vapor interference has been controlled by utilizing hydrophobic
adsorbents in the trap and passing an inert, moisture free gas through the adsorbent prior to
desorption of the trap to the gas chromatograph. Depending on the detector and parameters this
“dry purge”™ may not be completely effective in eliminating the mterference. This poster
evaluates a revolutionary new way to remove water vapor after the concentration step in purge
and trap analysis.
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ABSTRACT

In anticipation of the muninent promulgation of a revised method for analysis of volatile organic
compounds in drinking water, EPA Method 5243, it was felt that an evaluation of a new
volatiles colunm, as well as, a few alternative approaches, for use with the newly revised method
would be a good way to test the performance of these new materials.

Due to the rigorous constraints emplaced upon a capillary column for use with this method
mcluding, but not limdted to, excellent inertness, appropriate selectivity, and low bleed, a new
colunm has been desimed expressly for VOC analysis. This new colummn s designed to be
extremely inert, possess optimized selectivity, and exhibit ultra-low bleed. This should make it
guite amenable for use i analysis of a complex list of low concentration compounds such as that
found in EPA Method 5243,

As the degree of scarcity of helm supplies increases, with a resulting conconutant rise in helmm
prices, many labs are considering converting to hydrogen carrier and alternative purge gases as a
way to defray some of the increasing costs of laboratory operation. The efficacy of using
hydrogen as a carrier gas, combined with nitrogen as a purge gas will be explored for the analysis
of EPA Method 524 3.
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ABSTRACT

The results from sixtv passive so0il gas (P5G) samplers placed at a grain silo and muxed-use
mdustrial faciity with a known chlorinated solvent release aided with the rapid mvestigation
time-schedule. The samplers were used to determine potential sources, plume extent and vapor
risks in areas beyond the previous discrete soil sampling and permanent groundwater monitonng
well networle. Passive soil gas testing involves the installation of sorbents m a one-inch diameter
hole, three-foot deep and the samplers are then placed at depth of approximately six mches. The
samplers were installed in grid pattern at a spacing of 25 to 50 feet at the site and across the
street. The depth to groundwater was approximately ten to twelve feet below grade.

Analyses of the high-resolution PSG samplers were performed following EPA Method 8260 with
results based on an initial five-point calibration. Internal standards and surrogates were used, per
the method, for accurate quantification of the compounds. This level of QA/QC for the analysis
of passive soil gas samples, which is unique to the mdustry, allows for excellent correlation
between PSG measurements and groundwater concentrations.

The mstallation of numerous monitoring wells m areas where TCE and PCE were discovered
using the PSG samplers revealed that there were indeed two separate sources and groundwater
plumes at the site which became co-mingled downgradient. In this previously unimvestigated
portion of the site, TCE found at 600 ng in a PSG sampler and a permanent groundwater
monitoring well was subsequently imstalled m that vicimty. The groundwater concentration of
TCE in that well was 400 ugL. The PSG sampling network was wide enough to identify the
approximately size of this new plume. In a region approximately 75 feet downgradient from the
previously discussed location, 294 ng of TCE was discovered m a PSG sampler. The
groundwater monitorning well installed at tius location revealed 110 ugL of TCE. Further vet, a
cross-gradient PSG sampler revealed 107 ng of TCE and the groundwater monitoring well
placed at the location revealed 74 ug’L of TCE. The PSG investigation was completed from start
to finish m a two-week period of time.  The paper will focus on the importance of PSG sampling
for source identification, groundwater investigation and complying with regulatory directives for
the assessment of the vapor intrusion pathway for risk assessment purposes.
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ABSTRACT

After 9/11, there has been significant spending to develop detectors for chemical and biological
warfare agents. To date, most detectors that were introduced have been capable of detecting a
limited number of fugitive agents, often with high false positives. In other cases, the menu of
detectable agents has been severely limited because of the inherent technical limitations, making
these detectors only useful for a small class of agents. We report here that an “Integrated
Instrument-Method System (I1MS)” is being developed as an automated, universal chemical and
biological detector, with funding from the Air Force Surgeon General’s modernization program.
The 1IMS is an automated, advanced detector system that utilizes a miniaturized mass
spectrometer detector and proven measurement techniques based on innovative and definitive
methods that deliver unprecedented accuracy and analytical flexibility.

After successfully completing the proof-of-concept steps early in April of 2008 under the name
of “DEBS (Deployable Environmental Biological Surveillance),” the second phase, focused on
system design and fabrication stages of the IIMS program, has recently begun. The data
gathered and reported by the self-calibrating 1IMS enable rapid analyses of drinking
water/surface/air for the purpose of supporting risk assessment and decision making capabilities
of field commanders. Timely decision-making capabilities through assessment and minimization
of environmental and occupational health risks are essential to protect military personnel during
and after deployment. The 1IMS is will also be adapted to monitor the nation’s drinking water
network. Transportable systems will be able to monitor drinking water for chemical and
biological agents on a 24/7 basis at multiple spots, providing protective shields at specific
locations or the entire network. Versions of the IIMS are developed in parallel to measure
biochemimarkers™ to validate primary diagnoses of environmentally caused diseases, help
predict onset of cellular, immunological and neurological diseases and support patient staging
during chemotherapy. The diagnostic systems will also be used for post-deployment health
monitoring of military personnel and their families by measuring metabolic biochemimarkers
associated with prior exposure to fugitive biological and chemical agents or environmental
pollutants. tm- Biochemimarker is a trademark of Applied Isotope Technologies, Inc.
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ABSTRACT

The US. Environmental Protection Agency (USEPA) National Homeland Security Research
Center (NHSE.C), m collaboration with experts from across the US. EPA and other Federal
Agencies, inittated an effort to identify analytical metheds that could be used for the detection of
chemical, biological, and radiological agents origmated from a homeland secunty mcident. This
effort resulted in the publication of the “Standardized Analytical Methods for Environmental
Restoration following Homeland Security Events™ document (currently SANM 3.1). In addition,
115 EPA developed Standard Analvtical Protocols (SAPs) to assist in determuning the existence
and extent of contamination, identification of contanunants, effectrveness of decontamination,
and site clearance.

Begion 7 1s performing the single laboratory method development/validation of the standard
analvtical protocol (SAP) for metal{loids) compounds listed m SAM 3.1 wsing inductively
coupled plasma (ICP) methods. This SAP 1s based on U5 EPA SW-846 Methods 3031 and
30508, EPA OW Method 200.7 and 200 8, and EPA Air Toxics Methods I0 3.1, 3.4, and 3.5 for
sample preparation; and US. EPA SW-846 Methods 6010C and 6020A for sample analysis. The
main objective of the project 15 to perform a vahidation of the sample preparation and analysis for
target metal/loid compounds of concern m vanous matrices, including: drinking water, soils, and
air. Instrument detection limits (IDLs) and limits of quantitation (LOQs) were caleulated for
each target compound. If available, reference Risk-based levels (RBLs) were set as upper lints,
and thus, calculated LOCs were to be below this threshold. Acceptable recoveries were
achieved in all matnices except for the reference soil matrix due to mherent background levels of
the target analvtes. Following completion of the validation study and revisions to the SAP,
several laboratories will be tasked with verifying the revised SAP.
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ABSTRACT

“The Safe Drinking Water Act”, as amended m 1995, required the US. Envirommental
Protection Agency to establish a program for the determination of confaminates that are priorties
for future regulation. In response the EPA created a Contaminzate Candidate List that was
desimed around a series of criteria, two of which were endocrne dismuptors and those
compounds which showed adverse health effects. To address the analysis of these compounds,
EPA Method 527, Determination of Selected Pesticides and Flame Retardants in Drinking Water
by Solid Phase Extraction and Capillary Chromatography’ Mass Spectrometry (GC/MS), was
developed for the analysis of 45 contaminates inchnding pesticides, synthetic pyrethroids, and
flame retardants in Drinking water.”] The sample is prepared m ethvl acetate and a splitless
mjection 15 made with detection in EI Full Scan with a smgle quadrupole. A calibration curve is
generated from 0.25 ugL to 10 ugL. The optimization of the mstrument method mcludes:
tuning to meet the tuing criteria for DETPP. The author has validated EPA Method 527 on the
Thermo Fisher Scientific DSQ) II by optimizing the injection, separation and detection. This was
achieved by utilizing a scan speed of 2300 anm/sec and optimization of the pre-filter voltage m
the Advanced Tuning Options of the DSQ II. The breakdown of the more fragile pesticides was
minimized by using a surge splitless injection. Elevated column flows of 3 ml/min also
mmproved the target compound transfer efficiency through the analytical column, minimizing loss
m the stationary phase by either irreversible absorption or chemical degradation. Qualitv Control
data for the accuracy of the calibration curve was witiun +/- 30 %% at each level and the average
Instrimment Detection Limit was 0.034 ug'L.

REFERENCES

1. Development of U5 EPA Method 327 for the Analvsis of Selected Pesticides and Flame
Retardants in the UCME. Survey, B. Pepich, B. Prakaksh, M. Domino, T. Dattilio,
Environmental Science and Technology, 2005, 39, 4904
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ABSTRACT

Alkylphenol polvethoxviates (APEOs) are among the most commonly used non-ionic surfactants
consisting of approximately 80% nonylphenol ethoxylates (NPECQs) and nearly 20% octvlphenol
ethoxylates. APEOs are degraded to shorter cham APEQs (with EQ units < 3) and alloylphenols
(APs) duning sewage treatment, with kmown estrogenic potency and persistency revealed by
numerous studizs. To obtain the profile information of APs and APEOs from target samples
remains a challenge due to the chromatographic complexity of differentiating APEOs by alkyl
cham structures and EO units simmltaneously. This study demonstrates the first time a total
chromatographic separation for short-chain APEOs and APs with mass spectrometnic detection
for confirmation and quantification.

LC-MS analysis was performed on a coupled Dionex HPLC system and MSQ Plus mass
spectrometer with an electrospray ionization (ESI) mterface. Chromatographic separation was
achieved on a Dionex Acclaim Surfactant coluwmn (150%2 Inm, 5pm) with gradient elution at 0.4
ml/min consisting of 3 mobile phase components: methanol, 100 mM ammonium acetate and
water. The mass spectrometer was operated in selected 1on monitoring {SIM) mode with polarity
switching (positive SIM for APECs and negatrve SIM for APs). ESI probe temperature was set
at 350 °C with probe voltage at 3.0 kV. Method development was performed m terms of column
selection, solvent selection, speed of analysis and M5 sensitrvity. APEOs (OPEOL, OPEQ2,
OPEQ3, NPEOL, NPEO2, and WPEO3) and APs (OP and NP) were well retained and separated
m a single chromatographic mn. This method takes advantage of the miced reverse phase
retention and sonic mteraction to separate APEOs with different alkyl chains (reverse phase
retention) as well as different EO units (iomic inferaction). Mass spectrometric detection was
applied to ensure selectivity and sensitivity. Chromatographic parameters affecting MS response
will be explored and discussed. Linearity was achieved over 2 to 3 orders of magnitude for APs
and APEOs with correlation coefficients B2 = 0.99. Detection limits were estimated to be 1 ng
mjected on colwmn for APEQs and 5 ng injected on column for APs.

This 15 the first LC-MS method to completely resolve and quantify APEOs and APs i a single
short mn.
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ABSTRACT

A modified EPA Method 8261 1s presented that ufilizes alternating vacuum and pressure during
the extraction process to analvze Volatile Organic Compounds in water samples. The vacuum
pump 15 positioned downstream of a cryvogenic delvydration trap and a collection trap, as in
standard 8261. to allow water removal followed by trapping of volatiles drawn out of the sample
under vacumm To effectively transfer the volaties extracted into the headspace of the 125 mlL
sammple vial, the vial is backfilled with UHP helivm to roughly 2 psig, then drawn down to
vacuum again. This process 1s repeated multiple times until the required sensitivity 1s reached.
Unlike wals with septum based seals. a new septum-less seal allows operation under pressure or
vacuum conditions without leaks. Data will be presented showing the improved recovery of 1.4-
Dioxane and other polar compounds relative to standard Purge and Trap methods.
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ABSTRACT

In July 2007, the US EPA released a new revision of the Organic National Functional Guidelines
for Data Validation. These revised guidelines changed several aspects of the evaluation and
usability review of the analvtical data generated using organic CLP analytical methods. Some of
the additions and changes seem to represent an improvernent in the assessment of data usability;
however, others do not.

As a firm that provides third-party data validation services, Environmental Standards has
reviewed tens of thousands of data sets for thousands of sites over two decades - data analvzed in
accordance with 40 CFE. Part 136 requurements (100-1600 series), drinking water regulations
(300 series), RCERA requirements { SW 846), and CERCLA/SARA requirements (Contract
Laboratory Program [CLP] Statements of Work [SOWs]). The majority of the data reviewed by
the finm in the last 10 years, however, has been from RCRA sites involving US EPA SW-846
analytical methods. Most re gulatory agencies have prescribed the use of the US EPA National
Functional Guidelines as the gusdance document for the performance of data validation for all
sites (regardless of the governing regulatory body) because the regulatory agencies do not have
published suidelines specific to the published methods.

The changes to the WNational Functional Guidelines will impact the data usability determinations
for the data generated for a large number of sites. Some of the changes m the new Mational
Functional Guidelines alter the interpretation of data. For example, 2 “not-detected” due to blank
contanunation result under the former guidelines is mterpreted as a not qualified positive result;
an estimated result under the former guidelines is mterpreted as a rejected result. This
presentation will provide information on the changes to the data validation guidelines and a
critique of the latest revision.
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ABSTRACT

Vapor Intrusion was an unaddressed exposure pathway for many vears. For the past 15-20 years
it was suspected as a potential significant exposure risk but it was not until recently that a

comprehensive approach to vapor mtrusion mvestigations has been developing to evaluate and
address the nisks.

In the late 90°s Massachusetts & Connecticut published guidance but it was not until the EPA
OSWEE. in 2002 Published “Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air
Pathway from Ground Water and 50ils™ did the evaluation of this exposure pathway really gain
Mational attention. In the past 5 years many States have published draft guidance, published
updates to their guidance, and are now have further updates pending.

The EPA with publishing their Vapor Intrusion Guidance in November of 2002 has triggered
more States to develop and publish guidance. Many States are holding back and much debate
and a mush to collect empirical data associated with investigations of the Vapor Intrusion
Pathway 1s underway.

These Gudance documents, to varving degrees do not address the Labomtory & Data Quality
1ssues related to sampling & analbysis for Vapor Intrusion investigations. As empirical data is
published from Vapor Intrusion mvestigations it 15 becoming more evident that measured
exposure concenfrations are a critical measurement in the overall exposure risk evaluation
process.

INIDEP published their Vapor Intrusion Guidance m October 2005 with conferences and tramning
programs. Earlier this vear the first significant update was posted with the announcement that
there would be a new Low Level TO-15 method for the determination of Volatile Organic
Compounds m air. That update was announce m April 2007 with the publication of the State of
New Jersev Department of Environmental Protection Low Level USEPA TO-15 Method
(USEPA Method TO15 being the prime method for the analysis of toxic organic compounds in
ambient air and soil gas).

Bequirements under NJDEPs new Low Level TO-15 analytical method present several changes
and new challenges for the analytical testing laboratory. This presentation will highlight the
significant changes required by this new method and detail some of the challenges they
represent. USEPA Method TO-15 is a widely used analytical technique for the identification and
quantification of a broad range of environmental air contanunates. The method employees a
suite of quality control checks that ensure the analytical system used to generate and eported
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data is reliable and defensible. The new method as proposed by NIDEP builds on that
foundation and expands its wtility by supporting lower reporting limts. Meeting the expectations
of this new method with its additional quality control aspects and achueving the desired reporting
limits will present the analytical laboratory with some new, albeit surmountable, challenges.

NEMC 2008 2

140




NEMC 2008

Trace Metals in the Seagrass Thalassia testudinum From
Venezuela

Soraya J. Silva. Juan A. Alfonso, and José Azocar: Departamento de Oceanclogia v Clencias
Costeras. Instituto Venezolano de Investigaciones Cientificas, Apartado 21827, Caracas 1020-A,
Venezuela; ssilva@ivic.ve

Daniel Palacios; Universidad Simon Bolivar, Apartado 80000, Caracas 1080, Venezuela

ABSTRACT

The globally important seagrass Thalassia fesfudinm 1s very abundant in Venezuelan coastal
zones. We report the concentrations of Cd, Cr, Cu, Ni, V, and Zn in seagrass samples collected
from three sites between January and Febmary during 2005 and 2006, The seagrass tissue was
separated ito blades and roots/thizomes. Metal concentrations were determined by Inductrvely
Coupled Plasma Optical Emmssion Spectroscopy (ICP-0ES). A significant site-specific
difference was found only for V. T testudinum 1s complex in trace metal distribution and
appears to vary in concentrations for each metal and morphological vnit. Results suggest that if
I testudinum 1s to be vused as a biomonitor, care nmst be taken to analyze the morphological
units.

INTRODUCTION

It 15 well known that seagrasses are critical to the structure and function of many marine
ecosystems (Klumpp ef al. 1989). They provide habitat, sediment stability, nutrients, and a food
source. Posidonia oceanica, has been studied as a biomarker of trace metal contamination in
various parts of the world, especially the Mediterranean coast (Costantim ef al. 1991, Catiski and
Panayotidis 1993). The globally important T fesfudinen 15 a climax species (Zieman 1982) very
abundant in Veneznelan coastal zones. Along the US Florida coast, their leaves were used to
evalate the As content in several estuaries (Fourqurean and Cai 1993). In the Laguna Madre of
Texas, several studies of the trace metal content in T festudinon and Holoduwle wrightti have
been reported (Pulich 1980, Whelan er al. 2003).

MATERIALS AND METHODS

Study sites: This study was carried-out in three Venezuelan coastal sites (Fig. 1): Isla Buche,
(10°32°36" N-66°05°227 1), State of Miranda; Pertigalete (J0°]4°38 " N-64°34°35 " T¥), State of
Anzoategui and Isla Larga (J0°20°28" N-64°19°56 " TF), State of Cumana.

Sampling and sample pretreatment: The sampling was carried out between January and
February during 2005 and 2006. Seagrass tissue was separated into leaf blades and
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roots/thizomes. Triplicate samples were collected at each samplng site.  All samples were
rinsed with seawater after collection to remove marnne sediments, shells and other debris, placed
m plastic bags and transported to the laboratory on ice. Previous studies showed that nnsing
seagrasses with distilled water caused premature leaching of metals and other cations (Ledent et
al. 1995). Thus, seagrass tissues were blotted with paper towels and set out at room temperature
until partially dry in the laboratory. Epiphytes were easily removed from the partially dry leaves
by scraping. After partial drying at room temperature, all of the tissue was oven dried at 80 °C
for 24 h and cooled m desiceators.

The dried tissue samples were ground mto a fine powder with an agate mortar and pestle and
well mixed to prepare homogenous samples. One gram portions of the dred fissues were
dissolved in 8 ml of concentrated super pure nitric acid (Merck) by heating on a hot plate at
about 70 *C for about 8 hours. When the solution cooled, 2 ml of hydrogen peroxide (30 %)
{Merck) was added and heated again at 70° C for another 4 hours. Fmally, the resulting solution
was diluted to 50 ml with distilled deionized water. Duplicate digestions were performed for
each sample. Method blanks were always low mdicating minimal contamination during sample
processing, and they were subtracted from sample readings to give final values of metal
concentration.

Chemical analysis: The samples were analyzed by Inductively Coupled Plasma Optical
Emission Spectroscopy (ICP-0ES) using a Perkin Elmer, Optina 3000, Determunation of Cd,
Cr, Cu, Ni, V and Zn was carried out in the automatic mode, with background correction
emploving the ICPWinLab Optima 3000 software package. The following wavelengths were
used: 226.502 nm for Cd, 203.552 nm for Cr, 324734 nm for Cu, 231.604 nm for N1, 292 402
nm for Vand 202 548 nm for Zn. A companson of the trace metals determimation using the
above described methodelogy and reported values for plant reference material BCR-60 are
presented in Table 1. It can be seen that determined values were very sinular to the certified and
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recommended values, thus the method emploved (LaBrecoue ef al. 2004) can be considered
accurate. Standard deviations (1) of the element determinations (n==0) are small, indicating
good precision. The detection limits were determuned as three times the standard deviation of the
background under the enussion lmes of the selected trace elements for the blank solution. The
detection Bmits of Cd, Cr, Cu, W1, Vand Zn were 0.79, 093, 025, 1.1, 0.32 and 0.16 pg'zs.

Statistical analysis: A one way ANOVA was performed in order to evaluate the statistical
significance of variations between the two sampling times and the sites, for each species and the
metals considered. A value of p=0.05 was considered to mdicate a significant difference.
Statistical analyses were carried out using Statistica 0.0 software (StatSoft, USA).

Table 1: The comparison of the determmed mean and standard deviation values (n=0) m

aquatic plant tissue standard reference material BCR-60 in this study with the certified
(CV) values.

BCE-60 . i

Element Eeference material values H::l“ s..“;d:'
(pe'g) =E

Cd 220 Z0.10 (W 217012

Cu 1.2z 1.8 (CV) 513t1l1

b 3138 (CV) 1115163

RESULTS

Besults of the one-way ANOVA of comparison between the two sampling times for metal
concentrations are presented n Table 2. In all sampling sites, the difference m the mean metal

concentrations between the two sampling times was no significant (p=0.03), so a combination of
2005 and 2006 data will be considered.

MMean and standard deviation of the trace metal concentrations in Thalassia fesfudinum tissues
from the two sampling times are presented in Table 3. Significance levels were fixed at p = 0.03
on 95 % confidence level Mean values of metals with significant concentration differences
between the sampling sites are presented marked by an asterisk,

Table 2: Results of the one-way ANOWVA of comparison between the two sampling
times for metal concentrations.

Sampling site Cd Cr Cn Ni v Zn
Llx Bucke root-thizome | 0.111 0.088 | 0241 0.165 0.243 0058
leaf 0.201 ; 0.301 0.098 0.261 0079
. rootthizome | 0.251 0185 | 0.152 0.231 0.152 0.066
B leaf 0304 5 D212 0.239 0183 0126
. rootimzome | 0.326 5 0367 0.127 0.208 0201
Isla Larg
I e leaf 0264 5 D184 0.210 0136 0084
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Table 3: Mean concentration of metals in Thalassia testudinum (standard deviation in
brackets)

Svmpling cit cd Cr Cu i v Zn
(ng's) (ng'g) (ng'g) (pz'g) (ng'z) (ne'ed

o |12 312|586 162 3 3511

I (0.53) 030) | (0.48) 253 (0.25) (5.93)
. 179 _ 380 388 1.60 1611

fea (0.89) =dl (2.61) (0.25) (0.61) (3.48)

e |1 ® 181 473 137 ERECI ES ¥

S (0.24) 048 |28 0.18) (L65) (4.68)
. . A 601 183 130 1407
leaf LE(0AT) | =dl (1.62) (234 (0.81) (2.14)

o | 170 o 636 ERY 150 1338

s Lares (0.40) (2.27) (1m (0.15) (7.02)
: — T _ G| 780 e 1231

= (0.26) =dl [0.52) (1.44) (0.92) (3.10)

* = meanvalues of elements with significant concentation differences betwesn the sampling sites
<dl = balow detechon linut

DISCUSSION

At Pertigalete, the mean concentration of V in the seagrass root/thizome tissue was significantly
higher and the seagrass leaf tissue contained the highest values for this metal. This coastal area
contans very extensive petrolenm refining and transportation activities, and so, it was not
unexpected the higher value of V. Thus, the present results are consistent with the use of Vas
possible marker for oil transportation and exploitation activities. The values of the other metals
studied did not show significant differences between leaf and root/thizome tissue. Sampling at
three sites at the Venezuelan coast revealed significant site-specific concentration differences for
Vi I testudinum tissue. No known values have been reported for trace metals for this seagrass
m Venezuela.

CONCLUSION
T festudimem 1s complex in trace metal distribution and appears to vary m concentration for each
metal and morphological unit. Theses results suggest that if T fesiudingm 15 to be used as a

biomonitor, care must be taken to analyze the morphological units. The vanability i trace metal
content between the morphological units is ighly dependent upon the metal n question.
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ABSTRACT

Field speciation techniques for the determination of arsenic and chromium species in aqueous
samples were compared to proven laboratory analytical methods for application to risk
assessment and treatability. The valence state and molecular form of metalloid molecules
dictates the toxicological affects and efficacy of treatment options. These disposable field
speciation kits have been evaluated to provide an economical method for indrviduals to assess
agueons systems. The efficacy, limitations, and advantages of the field speciation kits will be
discussed.
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ABSTRACT

Accurate documentation of environmental samples and measurements collected in the field is the
first step in establishmg and mamtaming data integrity. The use of field documentation software
15 vital in creating a chain of custody for sample tracking and the generation of reliable data at
the laboratory. Through a comparison of field sampling software, the essential features and
functions for proper sample documentation can be wdenfified EPA’s Office of Solid Waste and
Emergency Response (OSWER) currently supports two automated data collection tools; FORMS
II Lite and Scribe. The efficiency of these tools, in multiple user communities, was evaluated for
effectiveness in meeting the technical requirements described in The NELAC Institute’s
“General Requirements for Field Samples and Measurement Organizations™. A side by side
comparison of the overall navigation of each program was assessed by compiling a List of all
features and functions. A table was generated to record the unigue and shared aspects of each
program. The use of both programs has automated many of the procedures that must be
followed to assure useable data. This, in tum, provides users with both significant cost and time
savings and enhanced data quality.

INTRODUCTION

Data integrity 1s vital when collecting and analyzing environmental field samples and accurate
documentation is the first step in the generation of reliable results. FOEMS II Lite and Scribe
are two data collection tools used to aid in the documentation of samples collected from potential
and kmown hazardous waste sites. Both programs aid i document control and data integrity
winch are addressed in the ISO 17025 and WELAC standards. FORMS IT Lite and Scribe are
free to government organizations and are currently used by a vanety of user commmunities. While
both programs are able to process and manage environmental data, their individual features and
functions differ, resulting in an overall difference in design. In this comparison, features were
defined as each main section of the software. Functions were defined as all actions available
within each feature. A comparison of the overall navigation of each program was assessed by
compiling a list of all features and functions. This list was used to evaluate the effectiveness of
each program in documenting field sampling activities.
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HISTORY
FORMIS II Lite

The Field Operations and Records Management System (FORMS) II Lite software was
developed to support the mission of EPA and its contractors who vistt hazardous waste sifes to
collect samples of soil, air, water, or other matrices. FOBRMS IT Lite 15 a consensus software that
was created to be used by mmltiple sampling organizations. It 1s a versatile stand-alone
Wmdows-based application that automates many of the procedures that must be followed to
assure quality data from the analyvses conducted on environmental samples (FORMS IT Lite
Version 5.1 Training Guide, 2003). FORMS II Lite 15 most commonly used for all steps m the
CERCLA pipeline except emergency response. As an example of FOEMS IT Lite’s versatility, it
was used to document samples for an asbestos indoor air study during EPA’s characterization
and remediation of the World Trade Center site in New York City after September 11", FORMS
IT Lite was created to allow users to print sample documentation in the field, to minimize the
time spent on the completion of manual sample documentation, and assist in the electronic
recording of data both prior to and during field sampling activities.

FOEMS acted as the precursor to FORMS II Lite and was developed by EPA’s National
Enforcement Investigations Center (INEIC) and used durmng the late 1980°s through the early
199075, The first version of FORMS IT Lite, version 4.0, was released in 1999 and was a
Microsoft Access-based program. In 2001, version 5.0 was released and mcluded an upgrade to
using a combination of Microsoft Access and Visual Basic. The most current version of FOEMS
II Lite is version 5.1 which was released in 2002. Version 5.1 contains several new features
mcluding the addition of a computer based traming (CBT) which allows users to proceed at their

own pace and run FORMS II Lite at the same time to practice steps while walking through the
CBT.

As of January, 2008 a total of 22 states, one territory, and three tribes have used the FORMS I
Lite software. Since September of 2002, EPA has provided FOEMS 1T Lite traming for 160
organizations at 33 sessions, for a total of 772 individuals. This oumber mcludes contractors,
state personnel, FPA personnel, and other personnel within each EPA Region. As of Jammary 1,
2003, FOEMS II Lite was established as the mandatory system to use on all Contract Laboratory
Program (CLP) samples. Between October 2006 and September 2007, the use of FOEMSII Lite
saved approximately $650,000.00 and 17,000 hours for both field personnel and EPA. Since
October 2000 to present, the use of FORMS IT Lite has saved $3.7 million and 95,000 hours for
both field personnel and EPA.

Scribe

Scribe is a software tool developed by the USEPA's Environmental Response Team (ERT) to
assist in the process of managing environmental data and provides a flexible user interface to
manage, query and view data. Scribe is also a required deliverable for all EPA Emergency
Response contracts (Scribe Basic Info Sheer). It 1s used primanly for emergency response in
time critical removals by ERT. For example, it was used durmng EPA’s restoration actions at the
World Trade Center site in New York City after September 117,
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Scribe was developed in the 1990°s to support EPA’s Response Engineering and Analytical
Contract (REAC). Although the mitial development was mtended solely for use by BEAC
laboratories, it became apparent that the software had the ability for use at other laboratories as
well Earlier versions of Scribe mcluded 3.5 and 3.6 which introduced Scriblets and Scribe NET.
Scriblets provide a handheld data capture extension for Seribe and Seribe WET 15 3 subseription
service for enabling a connected system of Scribe clients and distributed Enterprise Systems.
Version 3.7 is the most current edition of Scribe and was released in 2005, It includes updates to
the user mnterface and database, and mcluded additional support for Staged Electronic Data
Deliverable (SEDD) and FORMS IT Lite XML formats (Scribe v3.7 Release Nores). Similar to
FOEMS I Lite, Scribe offers cost and time savings; however, Scribe’s ability to be used as a
data management tool allows for additional savings.

SUMMARY OF THE SOFTWARE

FORNMIS II Lite

FOBMS IT Lite uses a step-by-step wizard approach which follows a logical sequence of steps
that parallel the sampling process. Site information is entered through a flexible design that
enables data entry prior to and/or during sampling in the field. This data may be replicated and
edited multiple times.

FOBRMS II Lite also offers a variety of user customization functions such as reference tables,
user defined preferences within the wizard, and formatting of sample documentation. The
reference tables allow data to be predefined according to EPA Femional requirements. Users are
able to create and modify sample labels, sample mformation in the QuickView feature, and
Traffic Report/Cham of Custody (TE/COC) report titles and footers.

The exchange of electronic data between multiple users is easily accomplished using the import
and export features of FOEMSIT Lite. Users may import and export site files (F2L1), label
templates, and reference tables. The final step in FORMS II Lite allows the export of the Traffic
Report/Chain of Custody (TE/COC) report data as an Extensible Markup Langnage (XML file
that meets EPA CLP requirements.

Scribe

Scribe 15 a Microsoft Access based program that allows users to capture sampling observational
and momtoring field data. The navigation menu format facilitates simple movement between
sections and is comprised of options for a wide variety of sampling events.

Scribe has the ability to import electronic data mcluding analytical 1ab result data (EDD) and
sampling location data such as GPS. Scribe supports handheld extensions, called Scriblets, to
capture and mmport sampling and monitoring data collected on handheld PDAs. Scribe exports
mchude labels for collected samples, COC generation and analytical lab result data reports.
Scribe also supports exporting electronic data for user services such as GIS tools and

spreadsheets so sampling data may be further analyzed and mcorporated mto report writing and
deliverables (Scribe Profile).
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Through the side by side evaluation of FORMS IT Lite and Scribe, a greater understanding of the
simmlarities and differences between the two programs was obtained. Each program was assessed
for navigation, data entry format, and the creation of documentation and reports. The following
15 a summary of the significant shared and unique properties of FORMS IT Lite and Scribe. A
complete companson of the features and functions of both programs mavy be found in Table 1.

Table 1: Functions and Features of FORMS II Lite and Scribe

FUNCTION

FEATURE

FOEBMS IT Lite

Secribe

ew Project

Cpen project

X

Systemn Maintenance

Festore from Backup

Fepar Datzbaze

X

Compact Database

X

Backup project

Web Data Exchange

Scrbe NET

E e e

Electronic Szmple Dommentation System (ESDS)

Handheld soffware extension

Mammmng Feference Tables Lt

b
—
—
L

X (62)

Impor: FIL 5.x file

Tinpor: Templates

Import F2Lite 4.x mdb file

Impor: Fefarance Tables Lists

| | ] R

Customn [mipart

Scriblets

ADE.

HNARAC XML

BAT

SEDD Srage |

Export

Export project file

B B e e B B

Export Template

Export Feference Tables Lists

E e

HTML

Export to text

Export Spreadshest

Export xml

| e ]

Export 1o Dbase

Initiate Event

Enter site information

B B

Enter property mformation

Enter instrument mformation

BB

Anto populston of select fields

Select Sampling Team

Enter sampler name

]

Enter organization

Salect Analyses

Add'edit analyzes

Enter mrmarcund time

E e e

Enter nnmbear of bomles

Enter preservative

Enter program

Enter Sampling Locations

Enter location messuremsnts

Anto populzton of system tme

Enter matrix

S B ] G
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FUNCTION

FEATUEE

FOEMS II Lite

Scribe

Assign Samples

Assim sample nunber

3

Anto assign custoaner specific sample pumber

Anto increment tag number

Assim muliple analyses to the same bonle

Diesignate szmples for lsboratory QC

Fecord sample weizhts

Salect Laboratory

Entar lhoratary information

'
v

Assim samples

'
v

Select Carrer

Enter carner mformation

]

!
¥

Assim samples

]

Create Chain of Custody

Enter chain of custody number

'
v

Assim samples

SRt R ] R R RN Al B

'
v

Customize header footer informartion

'
v

Indicate project complate

Feports

Templates

]

!
¥

Sample numbers

Chain of custody

B

Sample weight

Feceipt for samples

Sampler conunents

User Interface/Customization

Sort cobumms

B

Filter

e ] Bl T R

]

!
¥

Create/save custom layouts

'
v

Copy

E

'
v

Select all

'
v

Clear all

'
v

Fmd and replace

]

!
¥

View summary of all data entered

Customize Fisld Labels

Customize Preferences

]

'
v

Edif dama in summary view

Wizard navigzation

Cmality Coatrol

Mo duplicanon of sample pumbers within a project

Laboratory QC reminder

Cannot assizn same awbill onmber to different
Ishoratories

Sl N R A A g

GI5 and Laboratory Fasuls

GI5 dara

'
v

Laboratory results

'
v

Usar Support

Usar maumnal

'
v

Help desk phone lme

'
v

Help desk email address

'
v

Compnzer based oainmg

Hands-on rainmg promam

Sofrware free to anyone doing work oo behalf of the
Fedaral Govermment

RN R R P

]

!
¥

Tatal Features

62
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FOERMS IT Lite and Scribe are bath EPA developed field sampling tools that automate the
sample documentation process. This includes the creation of TE/COCs which contain the
pertinent information necessary for accurate transport and analysis of samples at the receving
laboratory. The ability for user customuzation through several add/edit features is another shared
charactenistic. Data exchange between users 15 a necessary capability for many government
organizations and field sampling companies. The mmport and export features of both programs
allow users to record kmown information, such as site information and analyses, before armving
at the sampling site. These features also permut users to share information after sampling has
occurred throngh the use of exporting reference tables or lists, TR/COCs, and the complete site
file.

The primary difference between the two programs is that FORMS II Lite was designed to
support one main program, CLP, while Scribe was designed with nwltiple users in mind.
FORMS IT Lite uses a wizard throughout the entire sampling process while Scribe only uses a
wizard for the first step of creating a new site. In many mstances, it 1s necessary to assign
multiple analvses to the same sample or same bottle. This 1s easily done m FORMSII Lite
because the control and shaft kevs can be used to select nmltiple analyses at the same fune.
Scribe does not offer this feature when assignmg analyses. In order perform this action, the user
must create a new analysis. FORMS II Lite offers quality control (QC) features such as pop-up
reminders to supply sufficient volume for laboratory QC samples. In addition. the program does
not allow the same airbill number to be entered for samples shipping to different laboratories.

MMany of the features Scribe contams that FOEMS IT Lite does not are due to the fact that Scribe
was created from a laboratory perspective. Scribe has the ability to import, store. and manage
data associated with measurements generated m the field and at the laboratory through the GIS
and laboratory results sections. Scriblets, a handheld extension of Scribe, is a nnique feature that
may be used in lien of a conputer. This 15 helpful when samplers are unable to, or it is
mmpractical to bring a computer into the field. Finally, users are able to create custom lavouts in
all screens whereas with FOEMS I Lite, custom lavouts are only available in the QuickView,
Prelimmary Fesults, Weight Tables, and Generate Labels screens.

CONCLUSION

Without computerized data collection tools, sample documentation must be completed manually,
causing an mncrease m the possibility of human error. Although FOEMS II Lite and Scribe were
created for different purposes, both now serve as valuable and effective tools in the
environmental sampling field. These programs assist organizations i complymg with
mternationzlly established standards for quality systems, such as IS0 17025 and NELAC. Both
programs allow users to not only record information. but also store it for later use and transfer to
other data management systems. The use of both FOEMS II Lite and Scribe has automated
many of the procedures that must be followed to assure useable data. This, in tum, provides
users with both significant cost and time savings and enhanced data quality.
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ABSTRACT

The USEPAERT is conducting a study to determine mercury vapor emission rates resulting from
broken compact fluorescent lamps (CFLs) m a residential setting. The overall objectives of the
study are to obtam a mercury emission mode] and provide the homeowner with cleamp
procedures and disposal options for broken CFLs. One of the more important tasks to achieve
these objectrves is the determination of total mercury content in the CFLs for selection of bulbs
for the enussion study. Most of the currently available CFLs i the market are manufactured m
China for US compamies. Mercury content tvpically varies from 2 to 5 nulligrams (mg)
depending on product design, lamp requirements, whether the lamp contams metallic mercury or
an amalgam, and how mercury is introduced during the manufacturing process. Seven different
tvpes of CFLs were purchased from local stores and the cap and electronic parts were removed
without breaking the lamp. The CFLs were then placed into a 2-liter polypropylene bottle
contaming glass marbles with a mixture of nitric acid and bromine monochloride solution. The
mixture was then shaken for 24 hours to break the lamp thus nunimizing the loss of mercury
vapor into the air. The digested samples were analyzed for mercury vsing standard EPAERT
cold vapor atomic absorption (CVAA) methods. Results and analytical method development,
mcluding sample preparation, will be discussed.
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ABSTRACT

The bivalve mollusks Tivela mactroides and Crassostrea rhiizophorae are abundant along the
Venezuelan coast and are widely consumed as seafood. We report the concentrations of Cd, Cr,
Cu, N1, V. and Zn in soff parts of Tivela maciroides and the concentrations of Cd, Cr, Cu and Ni
m the soft parts of Crassosirea rhizophorae collected from seven Venezuelan coastal sites
between January and February during 2005 and 2006, Metal concentrations were determined by
Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES). Statistical analyses
{one-way ANOVA) indicated that the organisms had different levels of metal bioaccunmlation,
and might be used as biomonitors for trace metals. Significant site-specific differences were
found for Cd, Cr, and V i Fivela maciroides, and for Cd and Cr in Crassosirea rhizophorae.

INTRODUCTION

Bivalves have been extensively used as bio-mdicators to assess the environmental conditions of
coastal aquatic environment (Liang ef al. 2004, Silva ef al. 2004), since they can accunmlate
trace metals and other substances. Thela maciroides and Crassosfrea rhizophoras are two
species of bivalves abundant along the Venezuelan coast and widely consumed by local
population. The clam Tivela mactroides has been considered to be a potential biomonitor of

trace metals in Venezuelan marine ecosystems (LaBrecque ef al. 2004a, Alfonso e al. 2005,
Jaffe af al., 1995).

MATERIALS AND METHODS

Study sites: This study was carried-out in sampling six Venezuelan coastal sites (Fig 1): Los
Pozones (10°55°32" N-68°16°42" ), in Golfete de Cuare, State of Falcon: Boca de Aroa
(10°43°49" N-68°19°24" IT'), State of Falcon; Isla Buche (10°32°36" N-66°05°22" 7). in
Carenero, State of Miranda; Plava Chocolate (10727487 N-66°04°'39" 11}, m Higuerote, State of
Miranda; El Hatillo (] 0°08°34 ™ N-65°10°21 " TT"), State of Anzoategui; and Isla Larga

(10°20°28" N-64°19°56" '), i Mochima, State of Cumana. Each sampling site corresponds to
an area of 30-60m’. Samples of Tivela mactroidea were collected at Boca de Aroa, Playa
Chocoelate and E1 Hatillo, while samples of Crassostrea rhizophorae at Los Pozones, Isla Buche
and Isla Larga.
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Figure 1. A partial map of Venezuelan coast showing the samplng sites, states and rivers.

Sampling and sample pretreatment: The sampling was carnied out between JTanuary and
Febmiary during 2005 and 2006. Samples of Tivela maciroidea were colleted by hand from the
marine sediment, while samples of Crassostrea rhizophorae were collected using a stainless
steel kmife. Each Tivela mactroides sample consisted of a group of at least 20 clams 3-4 cm in
size, whereas Crassostrea rhizophorae sample of a group of at least 15 ovysters 6-7 cm i size.

In the laboratory, the complete soft tissue of mollusks was removed from the shell and washed
with detonized water to remove marine sediment and others debris. The bivalves tissue was
transferred to clean one-liter beakers and washed several tunes with deionized water until the
solution was clear. After discarding the excess liquid, the beakers were placed in a drying oven
at about 63 “C until most of the liquid was evaporated, then the temperature was increased to 80
“C for 24 hours, then cooled in desiccators.

The dried tissue samples were ground mio a fine powder with an agate mortar and pestle and
well mived to prepare homogenous samples. One gram portions of the dred fissues were
dissolved in 8 ml of concentrated super pure nitric acid (Merck) by heating on a hot plate at
about 70 °C for about 8 hours. When the solution cooled, 2 mil of hydrogen peroxide (30 %)
{Merck) was added and heated again at 70° C for another 4 hours. Fmally, the resulting solution
was diluted to 50 ml with deionized water. Duplicate digestions were performed for each
sample. Method blanks were always low indicating minmmal contamination during sample
processing, and they were subtracted from sample readings to give final values of metal
concentration.
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Chemical analysis: The samples were analyzed by Inductively Coupled Plasma Optical
Emission Spectroscopy (ICP-0OES) using a Perlin Flmer, Optima 3000 Deternunation of Cd,
Cr, Cu, N1, Vand Zn was caried out in the automatic mode, with background correction
employving the ICPWinLab Optima 3000 software package. The following wavelengths were
used: 226.502 nm for Cd, 205.552 nm for Cr, 324 754 nm for Cu, 231.604 mwm for N1, 202 402
nm for Vand 202.548 nm for Zn. A comparison of the trace metals determmation using the
above described methodology and reported values for mussel tissue reference materials NIST-
2077, WIST-2977 are presented in Table 1. Deternmuned values were very similar to the certified
and recommended values, therefore the methed emploved (LaBrecque ef ol 20041) can be
considered accurate. Standard deviations (1g) of the element determinations (n=4) are small,
mdicating good precision. The detection himits were determined as three times the standard
deviation of the background under the emission lines of the selected trace elements for the blank
solution. The detection limits of Cd. Cr, Cu, Ni, V and Znowere 079, 003,025, 1.1, 0.32 and
016 ng's

Statistical analvsis: A one way ANOVA was performed in order to evaluate the statistical
significance of variations between the two sampling times and the sites, for each species and the
metals considered. A value of p=0.05 was considered to mdicate a significant difference.
Statistical analyses were carried out using Statistica 6.0 software (StatSoft, USA).

Tzakle 1: The conpartzon of the determined mean and standard deviation values {p=08) in mussal tisswe standard
refevence materials WIST-2976 and WIST-2977 in thus study with the cerhified (CV), recommended (V) and

information (IV) values.

WIST-2976 NIST-2977
Element Feferance material values This study Fefarance matarial values Ths study
=gl (ha'z) (u='g (ug'g)

Cd 082016 (CV) 0.81=0.05 0.179 = 0.003 (CV) =dl
Cr 0502016 (BEV) =dl 381047 (EWV) 392007
Cu 402x033(CV) 408=0.32 942 0.52(CW) 940013
Mi 093 20.12(EV) =dl 6.06 = 0.24 (CV) 6.78£0.49
v - - L1V} 1.06 £0.05
In 137 13 (CV) 1348250 135 = 5(BV) 1205t58

<l =below detection linmt
RESULTS

Results of the one-way ANOVA of comparison between the two sampling times for metal
concentrations are presented in Table 2. In all sampling sites, the difference i the mean metal

concentrations between the two sampling times was no significant (p=0.05), so a combimation of
2005 and 2006 data will be considered.

NEMC 2008 3

157




NEMC 2008

Mean and standard deviation of the trace metal concentrations in Fivela mactreides, and
Crassosirea rhizophorae are shown in Tables 3 v 4, respectrvely. Significance levels were fixved
atp =< 0.05 on 95 % confidence level For each organism studied, mean values of metals with
significant concentration differences between the samypling sites are presented marked by an
asterisk.

DISCUSSION

The mean concentrations of Cd, Cr and N1 in Tivela mactroides samples were significantly
higher in Playa Chocoelate. This was not unexpected, considering the fact that this site are
located west of the mouth of the Tuy Erver, which has a plume known to move m a north-
westerly direction and receives the waste water effluents from the metropolitan area of Caracas,
a city of approxmmately & nullion inhabitants, via the Guare Rrver. Most of this waste water
undergoes only minor treatment. In addition, the Tuy Eiver dramage basin, of approximately
6600 knr'. covers an active industrial and agricultural area which also affects water quality (Jaffe
et al., 19935).

Vanadmm m Tivela mactroides was stgnificantly higher in E1 Hatillo. This coastal area contains
very extensive petrolenm refining and transportation activities and is located near of the mouth
of the Unare River, which flows along the one of the most mmportant odl producing areas for
Venezuela. Vanadium is typically associated to oil (Macias-Zamora et al., 1999; Agusa et al,
2004). The mean concentrations of Cd and Cr in Crassosirea rhizophoras samples were
significantly higher in Los Pozones. This region is one of the most important tourist (boats and
jet skis) zones from Venezuela. Cd and Cr are typically associated to coatings {anti-cortosives),
fossil fuel combustion, paints and pigments, and others mdustrial processes (Siegel 2002).

In contrast to the others elements with significant differences between sites, the difference in the
mean concentrations of Cu and Zn m Tivela maciroeides and Cu and Ni in Crassosirea
rhizophorae, between the sampling sites where these brvalves were studied 15 negligible. In
contrast to Zn, Ni bioaccunmilation was examuned in both species of bivalves. Ni concentrations
found in C. rhizophorae at sampling sites are low compared to those obtamed for I maciroides.
Some mussel species were found to be able to regulate the level of these biologically essential
elements (Phillips, 1985; Malmovskava and Khristoforova, 1997, Gunther et al., 1999, if the
concentration in the aquatic environment does not exceed certain levels. As a consequence of
this effect, a direct relationship between biologically essential element concentrations in the
environment on one hand, and in the biomonitors on the other hand, would be impossible to
observe.
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Tzakle 2: Fasults of the one-way ANOVA of companizon batwesn the two sampling times for metal concentratons.

Sampling S1te

. Cd Cr Cu Mi v Zn
(orgamsm)
Beca de Aroz 0.082 0.207 0.103 0.189 0.056 0.384
(T. macrreides)
e
Flaya Chocolate 0.056 0.162 0.078 0.069 0.281 0.212
(T. mactreides)
El Hatille 0.280 0.399 0.114 0.223 0,192 0.321
(T. macireides)
Los Pozones 0.102 0.083 0219 0.312 0.241
(C. rhizophorae)
Izlz Buche 0.241 0221 0324 0.351 0281
(C. rhizophorae)
I=la larga 0.401 0.198 0.219 0.254 0.199
(C. rhizophorae)
Tzble 3: Mean concentration of metals in Tivela macrroides (standard deviation in brackets).
Sampling Site 'Cd. 'Cr. Cu ) M1 W . In
(nz'gl pz'e) (ne'z) (nz'g) (ue'g) (uz'z)
. 3.67 e 26.32 A g 78.13
Boea de Area (0.13) 251¢(0.18) 132 11.63 {0.28) 1.31 {0.0%) ©.7)
4.39= I6TH 26.20 . . - £7.80
ava colz 3 75% 3] 21 70,07
Flaya Checolate (0.28) ©.17) (135) 13.26%(0.33)  121{0.07) (7.3)
R 3.68 - . 24.70 e, 4.03* B0.62
E: Eaillo (0.16) 26901 Ly 5y LLT303D 1y (6.3)

* = mean values of elements with sigmficant concentaton differences between the sanpling sites

Tzakle 4: Meaan concentration of metals in Crazsosrrea rhizopherae (standard deviation in brackets).

Ca Cr C Mi
Sampling Sits G ' , ,u. P
(ne's) (ne'g) (pz'e) (p='e
25+ 2.4% 33 170
Los Fozones ©.6) 0.5) (473) (038)
. 10 17 49 151
L:la Buche
A e (0.1) (0.3) (4.6T) {0.09)
I 16 18 35 149
e (0.2) (0.6) (4.51) (0.20)

* = mean values of elements with sigmficant concentration differences between the sanpling sites
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CONCLUSIONS

Sampling of Tiveln mactroides, and Crassostrea rhizophoras at sites along the Venezuelan coast
revealed significant site-specific concentration differences for the elements Cd, Cr, Niand Vin
Tveln mactroides tissue, and Cd and Cr in Crassostrea rhizophorae tissue.

The mean concentrations in soft Fively mactroides tissue found in Playva Chocolate are within the
range of values determined in previous work for the same species of bivalve at the same
sampling area (LaBrecque er al. 2004a, Alfonso e gl 2005). No known values have been
reported for trace metals for Crassosirea riizophorae in Venezuela.
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The PCB Shadow and Other Interferences with HRMS PCB
Congener Analysis
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UUSEPA Region IIT

701 Maples Foad

Fort Meade, MD 20735
410-305-2606

wilding steve@epa. gov

ABSTRACT

Interferences in the analysis of sediment samples by Method 1668A for PCB congeners were
mvestigated. EPA Method 1668A is an isotope dilution method vsed to separate and analyze all
209 PCB congeners using high resolution gas chromatography/high resolution mass spectrometry
(HRGC/HRMS). This method uses select ion momitoring {SIM) of the exact mass to four decimal
places, with a resolution of 10,000, Resolution is determined as Mass/Delta Mass — example: for
heptachlorobiphenyl’s M+2 mass of 3938025, an mterfering compound would need 0.0394 amu
difference in mass to be detected by the HEMS., While the resolution capability of HRMS
usually precludes any interference from other compounds, unknown peaks do appear m sediment
samples that are not within the retention time of an expected PCB congener. This brings into
question whether the detected PCB congeners are actually present or possibly inflated from
mterfering compounds. Potential mterfering compounds with masses within the 10E resolution
window of PCB congeners were evaluated to deternune whether they matched previously
detected mnterferences.

Another interference investigated was the PCB “shadow™. Interferences can be produced from
PCBs themselves. For example — when hextachlorobiphenyl fragments during ion bombardment,
the molecule could lose one or two chlorine molecules, producing a tetrachlorbiphenyl or
pentachlorobiphenyl When a hexachlorobipenyl coelutes with a tetrachlorbiphenyl or
pentachlorobiphenyl, it would mnflate the peak area. This “shadowing” effect of higher
chlormated congeners with coeluting lower chlorinated congeners was measured to find out how
significant this shadow contributes to an actual congener peak.
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Svstem for Mercury Speciation and Ultra-Trace Detection in
Biotic Maftrices
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chris@ouicksilverscientific.com

ABSTRACT

Hg 1s well-kmown for is bioaccunmlative nature and is a toxin of great importance due to 1ts
presence in the food supply. Understanding of the bioaccunmlation potential in any waterbody
or watershed requires analysis of both the bioaccunmlative monomethylmercury (CH3Hg+) and
its precursor, morganic mercury (Hgll). EPA's Eecommended Water Quality Criteria for
Methvlmercury involves measurement of CH3Hg+ mn biota i the waterbody. Adoption of such
criteria requures analyvtical support that is both robust and economically feasible. We report on a
simple scalable leaching procedure that couples to an automated analysis of CH3IHg+ and Hgll
that emplovs quantitative on-line preconcentration, thiourea complex separation, and cold vapor
atomuc fluorescence (CVAFS) detection. The system (Mvercury-Thiourea Complex Liguid
Chromatography/CAVES) has an absolute detection bt of 0.4 pg for CH3Hg+ and 0.7 pg for
Hgll, vielding relative detection limits of 4 and 7 pg g-1, respectively, for 100-mg samples.
Sample throughputs are less than 10 nun per samyple and the method has been extensvely
validated with fresh and dried fish tissues and macroinvertebrates through the course of two
vears of use in a commercial laboratory.
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