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Housekeeping

» Please mute your phone lines, Do NOT put this call on hold
— press *6 to mute #6 to unmute your lines at anytime

Q&A
* Turn off any pop-up blockers
* Move through slides using # links on left or buttons

/ Download slides as
PPT or PDF
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/ \ \ Submit comment or
Move back 1 slide Go to question
Go to seminar Report technical
| Move forward 1 slide | last homepage problems
slide

» This event is being recorded
Archives accessed for free http://cluin.org/live/archive/

Although I’'m sure that some of you have these rules memorized from previous
CLU-IN events, let’s run through them quickly for our new participants.

Please mute your phone lines during the seminar to minimize disruption and
background noise. If you do not have a mute button, press *6 to mute #6 to
unmute your lines at anytime. Also, please do NOT put this call on hold as this
may bring delightful, but unwanted background music over the lines and
interupt the seminar.

You should note that throughout the seminar, we will ask for your feedback.
You do not need to wait for Q&A breaks to ask questions or provide
comments. To submit comments/questions and report technical problems,
please use the ? Icon at the top of your screen. You can move forward/
backward in the slides by using the single arrow buttons (left moves back 1
slide, right moves advances 1 slide). The double arrowed buttons will take you
to 15t and last slides respectively. You may also advance to any slide using the
numbered links that appear on the left side of your screen. The button with a
house icon will take you back to main seminar page which displays our
agenda, speaker information, links to the slides and additional resources.
Lastly, the button with a computer disc can be used to download and save
today’s presentation materials.

With that, please move to slide 3.
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+ Nitramines: RDX, HMX| || @,
* Nitroaromatics: TNT |~~~ || =~~~ =
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105-mm Howitzer

Fibers 0.4 to 7.5 mm
containing 2,4-DNT
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SU Objective: Assess
the concentration of
residue around
specific items of
interest.
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Sample Processing

Subsampling

Increments /

Decision Unit Boundary

Analytical Aliquot

Analytical Result
Detailed discussion of ISM in ITRC. 201 o |
Technology and Regulatory Council, |
http://www.itrcweb.org/ISM-1/
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« Soil samples collected within areas of extreme spatial
heterogeneity, i.e. DU

» Samples must have sufficient mass to include all constituents
in the same proportions as the soil surface (CRREL
recommends including vegetation)

* Multi-increment samples composed of a minimum of 30 soil
increments “aliquots”. CRREL recommends collection of
50-100 increments.

* Energetic chunks not collected (weighed only by EOD).
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Firing point residues are
associated with NC propellants
and remain at surface

Impact area residues are result
of low-order detonations and
ruptured rounds and the bulk
remains at the surface

For most ranges a sampling
depth of 2.5 to 5 cm is
recommended

There are exceptions

— Demolition and hand grenade
ranges

— Ranges with water-saturated soils/
sediments

Portion

DNT
of Core Qgg,tp (u&g)
Surface | 0-1 7.8
Root
Zone 1-3 1.2
Mineral
Soil 3-10 ND
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« Stratify ranges into functional
areas, baséed on past use if
known

+ Divide functional areas into
DUs based on sampling
objectives

+ Collect multi-increment
samples from within each DU
using a systematic-random
pattern

* Collect field replicate samples [
(3) to provide estimate of
uncertainty

» No chunk sampling! If needed
use Expray or Chemometric
Test Kits

18
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Air-dry
+ Sieve using 2-mm mesh
» Particle size reduction

» Grind for the appropriate
amount of time without
heating the sample

« Subsample

» Many increments (>30)
through the thickness of

the sample —
+ Solvent extraction with 1| et mona
acetonitrile ; o waTnoks
* Analysis 1
> HPLC-UV or HPLC-MS ;,‘.."1 L

Marianne.E.Walsh@usace.army.mil 19



* The multi-increment sa
particles or propellant fi

* Grinding reduces particl
(<75 pm) and vastly
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Subsample
1

© O N O O s~ 0N

12
*50-g subsamples.
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Location Sample M
Subsample 1 1.98 1.7
- Subsample 2 2.00 11.6
Demolition
Range Subsample 3 1.98 11.8
Rest of Sample
Relative Percent Diffe
Subsample 1 272 14.1 1.60
Atillery Subsample 2 2.72 14.1 1.60
Impact Area| Subsample 3 2.60 13.9 1.63
Rest of Sample
Relative Percent Diffe

4.58
4.92
5.22
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for 18 hours

» Alternative: Sha

table for 18 ho

» ambient temperatur

» larger batches
> less noise (!)
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* Method 8330B: Nitroaromatics
and Nitramines by High
Performance Liquid

Chromatography (HPLC)

» UV Detector or MS
» Detection limits around 0.05 mg/kg

* Method 8095: Nitroaromatics and
Nitramines by Gas
Chromatograph(GC)

» Electron Capture Detector
» Detection limits less than 0.010
mg/kg for TNT and RDX

Sample processing is the same for both methods.

25

25



1000 pg/L

2,4-DNT

2,6-DNT

2-Am-DNT

254 nm

4-Am-DN7
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Signal (Hz)
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HPLC

N More l‘:'wi’

* Good method for
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Repeated Multi-Increme
Characterization at th

Approximately 1500 acre
RCRA permitted tre.
facility
» Operated for past
years

» Large motor deto
since early 90" s

motors greater than
Ibs NEW are permi
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Titan Booster Segment
Disposal
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Titan Booster Segment
Disposal
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support human
ecological risk a
and ensure that risk
thresholds are not
exceeded.
Discrete sampling
conducted in 1989, 1
2002, and 2004
Multi-Incrementa
conducted in 200
2006

GOAL: Collect a

repeatable data
actual site condi
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Discrete

Historic TTU Sampling
RDX Value (mg/kg)
° 0.0

00.1-1.0
O11-20

(O21-15.0

2006 Samples 2005 Samples
O o Qo
O <1 (mg/kg) . <1 (mg/kg)

[ 2005 Sample Grid
[ 2008 Sample Gridf
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Discrete

HM X Value (mg/kg)

e ND 2005 Samples

o 0.01-0.49 O no o no

o 0.50-1.49 Q 0078-0.99(mg/kg) @ 0.078 - 0.98 (mgrkg)
O 1.50-2.49 1-2 (mglkg) 1-2 (mg/kg)

O 2.50-4.99

O 5.00-9.99 2 -4 (mg/kg)
O 10.00 - 25.00

| 2005 Sampling Grid
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Discrete

Historic TTU Sampling
Perchlorate Value (mg/kg)
o ND
o 0.001-1.99
O 20-45

2005 Sampling Grid

WTED STq
W 7 >

o @ 4

00C Samples 2005 Samples
0.024 - 0.99 (mglkg) o

o
O @ tmona

1-4 (mg'ka)

O @ ...

5 - 19 (mgka)

5 - 19 imank
srrs Rampin are
[ 20+ 2ampie Gre
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HMX (ppm)

ND

SIllE CRREL
0.13 0.146
ND 0.126

0.124 4
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%// / ;
[ Perchlorate (ppm)
97 s 2005 2006
e A > tor,Detonati 2-3 68
A 2.2 62

2.1 86
(4.6%) (17.4%)
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training:
> firing of weap«
> disposal of e

* Firing points are
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From 105-mm
howitzer (FP Nieber
2002)

Propellant residue from howi
guns consists of

consumed prope
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Objective of soil monitoring:

Estimate the mean
concentration of 2,4-DNT
and NG in the surface soil at
mortar and howitzer firing
points.

Determine if 2,4-DNT and
NG are accumulating at
firing points.
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Month - | Increments

Year per sample
July 2003 49
June 2005 64
July 2007 64
Sept 2007 64
May 2008 64
Sept 2008 56
July 2009 110

No evidence of ac

43



44



g
T
.

B} g (n=5) (n=100)  (n=10)
BN X g R

< R + Minimum 0.20 <0.07 40

8 -

‘g 3 = - Maximum 13 200 63

g ‘ ]

3.1 . : Median 2.6 1.8 5.0

0.01

NG Concentration (mg/kg)

Box Discrete 100-inc

Mean 73 1

Wheel Box Discrete 100-Inc
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Areal oblique view of the
increment systemat
collected. The DU

scatter area of the
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Each orange flag marks the positi f ng

+ ADU was centered on the Comp for comparisol
sampling methodologies.

» Five Wheel and Box samples coll

» 200 discrete samples collected in 20(

+ Ten 100-increment systematic-ran

+ Subsurface samples collected (2.
for one 100-increment sample in
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g

Concentration (mg/kg)
3

01

0.01

BB O O @ O DPOIED DL D

00

Wheel

Box

| Discrete

,100-Inc

Minimum
Maximum
Median

Mean

Box
(n=5)

<0.04
65 430
0.07

110

RDX Concentration (mg/kg)

Discrete
(n=200)

<0.04

4,500 82

<0.04

50
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C4 residue to compare samp

* Five Wheel and Box samples

* 100 discrete samples
+ Ten 100-increment systemat

- A 30 x 30-m DU was centered on an area with visit

aom samp les
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- B

Concentration (mg/kg)

o

Detection

Wheel

. Box

Discrete

Limit
100-Inc

RDX Concentration (mg/kg)

Wheel Box Discrete 100-inc
(n=5) (n=5) (n=100) (n=10)

Minimum 1.2 1.1 0.08 4.7
130
14
28

17
4.6
6.3

Maximum

Median

77 250
2.0

12

Mean
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Impact Arca Groundwater Study Program

Sop

Perchlorate

Demolition Area
Plume

RDX and

52



Most of the impact area is not contaminated with ene

* Chunks of explosives are highly localized with elevated
surface soil concentrations near low-order (partial)
detonations.

* Explosives-residues can be located anywhere within the
Impact Area and not necessarily near targets.

» The energetics present in soil are RDX, HMX, TNT and in
some cases a-DNTs (transformation products of TNT).

» Perchlorate originating from spotting charges may be present
although not typically in soil (dissolves rapidly and migrates).

* White Phosphorus particles can be persistent in wetlands, i.e.
anoxic (no oxygen) environment.
53

53



RDX residues from C4 (demolition
explosive). Demolition explosives with
RDX were developed durmg World War Il.

at other ranges because of continued use
of demolition craters

Propellant grains frequently found

Demolition range at Massachusetts
Military Reservation is largest identified
source of RDX, HMX, TNT, and
perchlorate in ground water

o4



5.56-mm 7.62-mm
Rifle [}

.50-caliber
MG
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Primary Impact Berm

Range Floor

(modified from ITRC, 2003)
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Munition

9-mm Pistol

M-16 Rifle
5.56 mm (ball)
5.56 mm (tracer)

M-14 Rifle (7.62 mm)

50 cal Machine gun

50 cal Machine gun

* DB - Dibutyl phthalate
**DP - Diphenyl amine
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+ Nitroglycerin (NG) and dinitrotoluene (DNT) pres
small arms range firing points, initially

» Concentrations in surface soils at firing points

» 9-mm pistol ranges (80 to 120 ppm at 29 Palms)
» 5.56-mm rifle ranges (280 to 520 ppm at Ft. Lewis)

» Machine gun ranges

(10 to ppm pg/g FRA Oates) |
* Most residue within

10-m of firing line
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Bullet
Pockets

8.32, 10.9, 13.4, 5.59
NA
6.9, 10.7, 11.0

9.96

||
L
|
L
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240

297, 285, 286

243

Bullet
Pockets

378, 409, 362, 307

28.7
241

Background
Off-Site Bac

HER |
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276 (0-25)
346 (25-50)
259 (50-75)
152 (75-100)

<~

Firing Point
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Activity

ISM, 30+ increments

Grab Sampling

Field Splitting

Sieving

Milling necessity

Increased dig

Increased dige:

Subsampling

69



effects.

70



Use of the T
Systematic
important to g
activities at ra

(SU) and Decision

71



methodology
precision of s

Representativ
based on app
ISM methodol

Elimination of

(“ISM Lite”) will
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the process.

If correctly appli
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Resources & Feedback

* To view a complete list of resources for this
seminar, please visit the Additional Resources

* Please complete the Feedback Form to help
ensure events like this are offered in the future

Need confirmation of your
participation today?

Fill out the feedback form and

check box for confirmation email.
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New Ways to stay

connected!

e Follow CLU-IN on Facebook,
LinkedIn, or Twitter

nhttps://www.facebook.Com/EPACIeanUpTech

u https://twitter.com/#!/EPACleanUpTech

http://www.linkedin.com/groups/Clean-Up-
Information-Network-CLUIN-4405740
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