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* Army Corps of Engineers Cold Regions Research and Engineering Laboratory



e EEIDSHVIMIRP SI Program

1o CoMpIELE SItE ciiens or equivalent for 100% of all
MUIWORSHESPONSEISITES 0/ tE ﬁof 2010

and Exploesives of Concern (MEC)

Munitions Cons it?wts (MC) -

“Any materials eriginating frem unexploded ordnance, discarded
military munitions, or other military munitions, including explosive
and nonexplosive materials, and emission, degradation, or
breakdown elements of such ordnance or munitions.”



VIVIRPTEUDS S| Objectives

| Primaig/onjective

te samples to assess the presence/absence of
Inate from further consideration those

environment.’



( n only used soll
sampling approach was the

ample.
Sample locations are
judgmental — 1.e.
“authoritatively” biased to
areas of most likely
- contamination.

A few state agencies have requested that only discrete
samples be collected.



SIIVIC R ults

UsIngrmerFpomBwhneelNer: discrete sampling):

I Xploesives detected; fewer have them
mrmﬁ‘r]v Ia

— Decisiens regarding MC metals results are often problematic due
t0 Inadeguatemnatural hackground metals concentration data.

Although sampled locations are most likely to have
contamination, the small area sampled, and the small number of
samples contributes to decision uncertainty.



-

mpIEmeEntauenier MIS into the Sl
=fograr

Wy
SRENIIaloy a0enCIes anerasking for It.
m lelVel]
Jefzlglo
ERANRETIONIG andistates - Tiexas, New' Viexico, Oklahoma, Arkansas
VIESSECIILSELLS (S00NT?)

[t can provideNmoere representative and reproducible data from a
langer a_r*ea tRanttne 7-poeint wheel method.

MIS reduces chance missing or underestimating significant
contamination.

How is use being decided?
Project teams decide when and how it’s use is appropriate.



Wiatysivititi-Incremental
s o Al
Sampling?
_ASSIUCIUNES CONMOOSItE; SamPIINg | Orotec
e UCESISEmplin ror%a heter elty
O/ (O.r“OO_) ng [CIEMENtS C [form siz

COlIECIENIOIM FﬂrOIUﬂOllF afapy iopriately delineated area

The objective Is to obtain a sample having analytes in exactly the
same proportions as the entire decision unit.

Appendix A of EPA Method 8330B (November 2006) — AKA “the
CRREL method” — describes specific applications of MIS.



Viisconceptions

i

~ | “Vilksampling dilites out hot spots.” :

it
— PIOJECIECMSMEL IO guard ag ainst inappropriately large decision units
tnatmayIneeeaRdiiute out significant amination.

»
1 MIFsamplingNesesithe spatial resolution achieved with discrete
sampling.
\ Therappearance of “spatial resolution™ from only a few discrete or 7-point
wheel samples may: oe illusory, due simply to the large range of
variability between in@idual samples.




mpleEoliect
ollectmultiple (> 20 to) 100)}increments
QiU Sikze %

COMIPosIiE mcfern 1;ﬁiﬂto a single sample

" torZ Kilegranm) R

? © o o0 o o o o o
%' Rl % X X % 2 x 8

|_aboeratoery Processing and Sub-sampling
Air drying and sieving entire sample
Particle size reductioni (grinding) of entire sample

Multi-increment sub-sampling (>30 increments) to provide representative
~10 gram aliquot for extraction and analysis
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deflne the target | pulation (Step 4 of the DQO Process).
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[ECtion; ol proper DUS
CHLIC IJ? ‘

sision Unit:
IS w P
eJé Ol 0sEenRVe

Sampling inapproprgDUs can yield high quality results, but those
results may not meet the DQOs.
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SEVWARIgshelld a Decision Unit be?

R | . Tl A
(WineiNsithe appropiate scale of observation? )

To simplyAdentify presence or “absence” of an analyte?
e - tnerdegree anﬂikkely extent of possible contamination
entiall for leaching to groundwater?

ocalized lgreas of high concentrations?

To identi

Valid direct comparison of results te regulatory or screening
values requires that the basis of the screening criterion be
understood and considered in designing decision units.
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—IMENNIMIER O INCIEmENnLs
Vel el 18/ o) <lp) leje ejra'r - nds primarily on:

- Dis rr IBUERalNSEterogenelty of analytes of interest in the Decision
&

overcome compositional heterogeneity within the sample
itself — typically 1 kg or more for soll.
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Available From? ﬂ
GPL Laboratories, LLP

7/210A Corporate Court
Frederick, MD 21771
301-694-5310

<http://www.gplab.com>
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Lognormal

UIenAsHIn Mgeneous environmental media tend to have a

A small number of
discrete or 7-point
wheel samples will
tend to occur at the
mode and under-
represent the mean.

Replicate MIS data
distributions are closer
to normal.
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random) MIS 1ec:|g1 and processing protocols

Increase the DU from the 1 m circle having 7 increments to
a more appropriate size for sampling objectives.
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| MosyCRREL Studies -UDS
S Seeatien|of activities is\known Location of activities uncertain
. Contaminatieisiknown ta Contamination may no longer be
and may berevident present
Explosivesiand propellants ai -- Metals are potential COCs -
background metals
concentrations are required

Anthropogenic compounds
having non-munitions sources
may need to be evaluated (e.qg.
PAHS)

Sample depth may need to be
different

Vegetation (grass, etc.)’mcluded
In sample
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=l hE ERPADOO Process

S((Elidenceien Systemauc Planning Using the Data Quality Objective
Process, ERPA QA/G4, 2006)

- concentration of a particular
\ nalyte, over a specific area or areas?”

Multiple decision uni!nust be sampled to begin to assess the
spatial distribution of analytes.
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CRREL Onjectives
SIONIETEMINE MassHoading of explosi
dCTIVENMINTANY, afiges:
/0 opSEVEIStidution of
150 (Iﬁmorure iestner Miis
(TESUILSTOEN

with:
Human Health eening Levels

Ecological Screening Levels

Natural background metals concentrations

Ambient non-munitions-related anthropogenic concentrations (e.g. PAHS)
Groundwater Protection soil concentrations
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_hrplicaie @Cisamp Jea AlEISUoNe
SReNIRIIeN Ol the IDECISIONTUNILS
— DElErMInaNoen of JeroJ“Jr .'

| VRSDIOTE J\/IJS* ¥

.i'

Replicates become most important when results are close to decision limits,
or in establishing decision limits (e.g. site-specific background)

*recent consensus from EMCX, CRREL, and EnviroStat, Inc. 21



dcceptance of “composite samples

-

[ dited commercial laboratory services
Tiest America - Denver has provisional USACE approval
GPL has submitted SOP

APPL ? other labs?
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coneEilsions

VIS HOGIMISESTONIE! & orrl nJ _,r pst-effiective way to reduce
'ﬁmoJmJ eIiror, slnrl OILAINN ntatlve, reproducible MC data

I0IFENEEIDSIS| Progiam

Decision criteria (especially background/ambient values)

Well-informed regulators have increased confidence in

decisions based on MIS data.
23
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ROSWeEll

100x100 m, 100 incr.
at center
50x50 m, 50/30 Incr.
atB,C,&D
Explosives only,
no metals

no background
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Path of travel

(grid cells (100) not shown)

o x Increment collection points
for replicate MI samples

Decision Unit

Note: Usage per Pitard (1993, Figure 21.8), CRREL, EnviroStat, Inc. There are
nomenclatural differences in sampling modes between those references and EPA 1995
(540/R-95/141) and EPA 1989 (EPA/230/02-89/042). 28



X

Increment collection points
(selected sample location)

\

Decision Unit

after EPA (540/R-95/141, Figure 5)

* Usage per Pitard (1993, Figure 21.9), EnviroStat, Inc., CRREL. EPA (1995, Figure 5)
calls this systematic random sampling.




X
Increment collection points

Decision Unit

200

after EPA (540/R-95/141, Figure 2)
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