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Problem Statement

= There are two currently available UXO and
DMM disposal options:

» Tow them to shore or out to sea and blow them up
» Blow them in place (BIP)

= BIP is not an option in sensitive habitats

= BIP or blow at sea are not an option when
protected or marine mammals may be present

= These operations are inherently
dangerous!
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Proposed Solution

= Develop mobile, reusable blast box that can
be deployed on standard work barges for use
in demolition of found underwater UXO
» Design box for multiple (potentially infinite)
uses

» Reduce potential for barge damage to near
zero

» Reduce hazard potential for personnel
involved in demolition efforts.

= Minimize negative impacts on marine
environment.

= Define positive mitigation efforts to offset
environmental impacts.
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Technical Approach

= Field Experiments

» Conducted to collect data pertaining to transmission of sounds waves from the
source of the explosive, through both the open air and the box and barge system,
into the water column.

Will provide information related to expected impacts on marine environment
Will provide V&V data for numerical modeling efforts
Used as a sanity check for the 1/3-scale blast box design

Can potentially be used to develop relationship between airblast at surface and
recorded decibel levels recorded by hydrophones (ERDC capability exists)

Can potentially be used to develop relationship between accelerometer data and
hydrophone data to correlate pressure and particle velocity to decibel level
recorded by hydrophones (Instrumentation needed)
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Technical Approach

= Numerical Modeling

>

®

Uses field data to correlate expected parameters beyond the range of net
explosive weights that can be tested in field experiments

Can provide expected full-scale loadings and impacts on V&V is complete
Used to double check structural adequacy of the blast box

Used to guide experimental process

« Able to identify predict increased load from airblast transfer into water
Can be used qualify/quantify potential mitigation effects on pressure transferred
to marine environment
Can potentially be used to develop relationship between airblast at surface and
recorded decibel levels recorded by hydrophones (more field data needed)

Can potentially be used to develop relationship between accelerometer data and
hydrophone data to correlate pressure and particle velocity to decibel level
recorded by hydrophones (more field data needed)
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Technical Progress - Experiments

55 Experiments conducted to date (2016 —
2017)

» Blast box has not shown any signs of damage —
scaled explosive weight has far exceeded
anticipated prototype weapon sizes

Two separate experiment setups conducted

» HE in blast box, on work barges

» HE suspended from cable above water; no
structural interaction from blast box and barge
system

Hydrophone data collected on every event

» Original experiments did not provide conclusive
evidence regarding the modes of soundwave
transfer from demolition into marine environment

» Second experiment set designed to isolate the
airblast itself; remove vibration of the box & barge
system

» We are progressing towards a quantifiable result,
but we have more work to do ERD‘
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Explosives Effects on Marine
Animals

= Anthropogenic noise is of great concern to marine species
» Primary focus is on marine mammals
» Invertebrates and fish will be consider for long-term success

= Three level of effects

» Sub-lethal effects that create or alter hearing, behaviour, social
interactions, fecundity (fithess) and performance

» Lethal effects that cause direct harm that results in indirect or
direct mortality

» Indirect effects such as changes in food web
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Assessment of Explosive Effects on
Marine Animal

= NOAA 2016 “Technical Guidance for Assessing the Effects of
Anthropogenic Sound on Marine Mammal Hearing”

» No biological data on above surface explosions coupling to water
» Limited biological data for model incorporation

» Limited biological data on low-frequency effects

» Key metrics: weighted SEL & unweighted peak SPL thresholds

= Actions for FY17 Q4 and FY18;

» Consult within DOD, DOE, partnering companies and
stakeholders

» Collect data on detonation signals and effects on tissue
» Model underwater propagation of surface explosions

@ » Examine alternative protective mechanisms ER D C
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Technical Progress

» [n-air experimental design and analyses
» Locations 100, 250, 500, 750 feet from C4

» Depths 15 and 30 feet

» FFT transformations

» Power spectral density

» Spectrogram

» Peak sound pressure levels (SPL,, dB re 1uPa)

» Cumulative sound exposure levels (SEL.,., dB re 1uPa-s)
» SPL by Audiogram

cum

» Teledyne/Reson hydrophones
» Receiving voltage sensitivity -206 dB re 1V/uPa (x 3dB)
» Usable frequency range 1Hz to 120 kHz

@ » Sampling rate 44 to 96 kHz ERDC
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Assessment of Explosive Effects on
Marine Animal

= NOAA 2016 “Technical Guidance for Assessing the Effects of
Anthropogenic Sound on Marine Mammal Hearing”
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» Limited biological data for model incorporation
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» Key metrics: weighted SEL & unweighted peak SPL thresholds

= Actions for FY17 Q4 and FY18;

» Consult within DOD, DOE, partnering companies and
stakeholders

» Collect data on detonation signals and effects on tissue
» Model underwater propagation of surface explosions

» Examine alternative protective mechanisms ERDC
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Future Anticipated Associated
Research

= Develop “Locate and Recover” system that
would be remotely operated

= Develop remotely operated, barge-mounted
crane to lift UXO onto barge system after
surfacing

= End Result — Significant reduction in personnel
risk

L= ERDC

BUILDING STRONG Innovative solutions for a safer, better world




Findings

= Structurally, the box and barge system is sound
» Repeated scaled experiments

» No structural damage, even with scaled munitions up
to 1000 Ibs, prototype

= Environmental Impacts still be investigated

= Additional experimentation and modeling is
required to determine sound level introduced in
marine environment
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Questions?

Timothy W. Shelton, PE
Chief, Navigation Branch
Coastal and Hydraulics Laboratory

Timothy.w.shelton@usace.army.mil
601-634-2304

L= ERDC

BUILDING STRONG Innovative solutions for a safer, better world



mailto:Timothy.w.shelton@usace.army.mil

