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BACKGROUND

1. Open Burn / Open Detonation
2. General Burial Trenches/Pits
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Ed BACKGROUND
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Saturated Response Area (SRA) — Dense target population.
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Ed APPLYING ERT
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Synthetic robust modeling results

« High resistivity contrast RMS > 50% at 5 iterations
* Low resistivity contrast RMS 3.3 at 4 iterations
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E4 SITE CONSIDERATIONS
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« MMRP hazards and safety
» Accessibility of site.
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« 2 surficially similar SRAs chosen at random.
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Ed ERT CASE STUDY - UMATILLA, OR
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Ed ERT CASE STUDY — UMATILLA, OR - SRA 1
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#1. SRA cross-section with minimal vertical response.

Depth Iteration 3 Abs. error = 6.8 %
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-Inuerse Model Resistivity Section
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58.2 99.3 1780 289 494 843 1439 2456
Resistivity in ohm.m Unit electrode spacing 0.250 m.

» Data collected with AGI supersting R8

+ 56 Electrodes at 0.5 m spacing

* Non-intrusive electrode placement

» Dipole-Dipole array, standard system settings.
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B4 ERT CASE STUDY — UMATILLA, OR - SRA 2
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#2:. SRA cross-section with significant vertical saturation.

Depth Iteration 3 Abs. error = 38.2 %
0.0

0.0625%

.00
3

0.622

1.20
1.69 |

2.28
2.99

3.86.
4.36 ]

5.91
5.51

6.17

Inverse Model Resistivity Section
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Resi.stlulty in ohn.n Unit electrode spacing 0.250 n.

Data collected with AGI supersting R8

56 Electrodes at 0.5 m spacing

Non-intrusive electrode placement
Dipole-Dipole array, standard system settings.




E¥4 CASE STUDY - PUEBLO, CO

(U.5.ARMY

* 4 known disposal pits surveyed with ERT and IP.
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B4 CASE STUDY - PUEBLO, CO — ERT TRENCH 1-3 sl
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1 "2 3
Depth Iteration 5 Abs. error = 5.

8%
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Inverse Hodel Resistivity Section
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Resistivity in ohm.m Unit electrode spacing 8.258 m.




11

B4 CASE STUDY - PUEBLO, CO — ERT TRENCH 1-3 |
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CASE STUDY - PUEBLO, CO - |IP TRENCH 4
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Ed CASE STUDY - PUEBLO, CO - IP TRENCH 4
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Munitions disposal pit At
ltems found at 4-7.5'/ 1.2-2.3 m Aoy o
Native soil reached at 10’/ 3 m e
23 x 155mm bodies
1 x 4.2 inch mortar

« Figure A: IP transect location.
» Figure B: Test pit findings.
« Figure C: Excavation location.
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CASE STUDY - PUEBLO, CO - |IP TRENCH 4

DpDIP1a.binx
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Depth Iteration 7 Abs. error = B.88 %
1.00 9.00 17.0 25.0 23.0 n.

a.a
1.88
2.88
3.80
[
C.an
6 .00
7.0081
B.081

Inverse Model Resistivity Section

-----E---_I:I------
EA.4 67.9 1.4 123 166 223 LB5
Rnﬁ};t1u1ty in ohm.m Unit electrode spacing 9.588 n.

Depth Iteration ¥ Abs. error = @.
1.6808 ‘ 9.080 17.8 25.0 'v 33.0 m.
a.a - - R | i i " :

1.00
2.00
.00
L.@e
5.801
6080
700
.00

Inverse Model Chargeability Section

I DN D NN N T (U (T N OO [ ) (D OO N NN N BN
8.375 1.88 3.38 L.BE 6.38 7.88 9.38 10.9
Chargeability in mUsU Unit electrode spacing B8.588 n.



CASE STUDY - PUEBLO, CO - |IP TRENCH 4
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Data collection time analysis for deployment on MMRP projects.
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Depth Iteration 7 Abs. error = 0.92
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B.37% 1.88 3.38 L.88 6.38 7.88 9.38 18.9
Chargeability in mi/su Unit electrode spacing B.508 m.

Dipole-Dipole1
IP window: 4s
Survey time: 90min |
Stacks: 4-8
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Chargeability in mu/u Unit electrode spacing 8.588 m.

Dipole-Dipole2
IP window: 2s
Survey time: 45mint
Stacks: 3-6
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(U.5.ARNY]
Data collection time analysis for deployment on MMRP projects.

Depth Iteration 7 Abs. error = B.88
o.a
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Inverse Model Chargeability Section
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B.375 1.88 3.38 4.88 6i.38 7.88 9.38 18.9
Chargeability in mi/fu0 Unit electrode spacing 8.508 m.

Dipole-Dipole2
IP window: 2s I
Survey time: 45mint
Qmax%: 3
Stacks: 3-6
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.37 _ : Survey time: 45 + 25min*

DD with WS reciprocal |
IP window: 1s




SUMMARY AND LESSONS LEARNED
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SUMMARY

* ERT can be useful tool for qualification and maybe modeling depth.
» |P shows most potential for accurate depth and geometry modeling.

» Both methods enhance characterization of site non-intrusively.
Increases confidence in determining remedial action requirements at appropriate sites.

LESSONS LEARNED

» Resistive anomalies as indicators in ERT data.
Material related.
Deeper modeling artifacts.

» Combination of geophysical methods is always preferred.
 Different pits at different sites will lead to varying ERT/IP results.

 Intrusive electrode placement not a necessity, but non-intrusive is time consuming.

* Unsure how well this would work at sites with more challenging geology.
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Contact information:
Chad.m.wood@usace.army.mil




