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ABSTRACT

The Munition Response (MR) portion of the SERDP/ESTCP program is
transitioning from detection, classification and localization system
development to demonstration of the devices that have been successful in
controlled tests, to live sites. The search continues for methods of removal
once a particular munition has been found, identified and its position defined.
The cost of removal is estimated to be high enough that the option of
leaving the munitions in place and monitoring their movement is, for many
sites, the most likely action. Program efforts to identify the combination of
geophysical parameters and munition physical properties required to define
the transition from stationary/burial condition to lateral movement are
ongoing.
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Underwater Munitions Response Sites
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The L

S Army Corps of Engineers and the US Navy have identified over 450 formerly
used and active underwater defense sites, totaling more than 10 million acres
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Sy SERDP

DOD = EPA = DOE

DoD’s Environmental Technology Programs

DOD = EPA = DOE

Science and Technology Demonstration and Validation
o Statutory Program Established « Demonstrate Innovative Cost-Effective
1991 Environmental and Energy Technologies

¢ Transition technology out of the lab
¢ Establish Cost and Performance
0
0

o DoD, DOE, EPA Partnership

¢ Advanced technology development
to address near-term needs

¢ Fundamental research to impact
real world environmental
management

Partner with End User and Regulator

Technology Transfer

= Accelerate Commercialization or Broader
Adoption

Direct Technology Insertion
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Environmental Technology
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Surface ship towed
and hull mounted Comparative. testing

DCL'Systems tests with DCL Systems

Sequim Bay I‘“;ﬂ:fc'i'eveloped in Europe/NATO
WA @ .
0 O Panama Cily
. FL
““L';I'I' Lo'e DCL Systems operating
All DCL System tests = M= 2 M p'“ts ”tear o
with emphasis on sl
optics and EMI
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Underwater UXO Demonstration Sites for Technology Assessment

CONUS

- Florida Gulf Coast, USA - Sequim Bay, Pacific Vo
Northwest, USA \/éar

- Naval Surface Warfare . | au
Center Panama City, NRL » Pacific Northwest National S, |
South La borato ry National Park Seittle

. MR20-5116 + MR21-7564

« Subtropical, Water Depths « Temperate, Water Depths iy,
< 5m, Dynamic Sand/Mud 5-30m, Mud/Sand/Gravel Sequim Bay Underwater UXO Demonstration i

Environment

 Environmental
Characterization

* Minimization of Test-Range
“Clues”

Primary Test Site:
Approximately 2
miles east of the
pass 0-5m depth
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Underwater UXO Demonstration Sites for Technology Assessment

OCONUS

 Oahu, Hawaii, USA

* Applied Research
Laboratory, University of

» Ligurian Sea, ltaly

« NATO Centre for
Maritime Research and

Hawaii, NRL South Experimentation
- MR20-5292 « MR21-5243
» Tropical, Clear Visibility » Cross-Atlantic US/EU
« Multiple sites under UXO Testbed

iInvestigation _
 Mediterranean —

Borderline Subtropical,
4-10m water depth

* Mobile, scalable testbed
with unmanned systems
emphasis

3-D LidAR point cloud of coral el * ContrOI Ied perfO rmance
beds and boat channel at AP _”%.._. t_,! R 1 eval u atl O n Of UXO

“Coconutlisland” HIMB, ok . ae o8
%, :

v oriiawal o QRN remediation systems

+ Bathymetry green — purple
» Topography brown — to white
+ Water Surface - removed
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The Demonstrations — where and when

» September 2020

Port Townsend @

Granite Falls

Marysville
Whidbey Lake, Stevens
Everett

(2]

6 Snohomish

- Collaboration of PNNL and APL-UW o
- Prototype test bed set up by PNNL

Port Ludlow

- 4-day informal demonstration of

Quilcene Lynnwood = =
MUST 307

Bothell
Poulsbo
Brinnon (3] Redmond
Silverdale 520

Seattle

» September 2021 Bremerton @ Fall.

Issaquah Si
160

Rent
Lilliwaup Belfair Sl
Vashon Island 54 NP
- test bed set up by PNNL — more Hoodgpor \ SN
p y Kent _ Test Area 2020
Union 5 05 3 - : B E!sathmeLeLt.’r’i? contours
. . : m (5m, MLLW)
and d |ffe rent ta rg etS @ Gig Harborn, Federal Way : = = = = : : ; ’ C— Test Site
Test Site Coordinates (WGS84 UTM Zone 10N, meters) ) Permitted Area
FID* Site PointiD Northing Easting S
4 d f I d t t. f M S T Tacoma 7 [Bind Test Ste NE 5324636 21 29785145 Suhst_ra(t:e soll
- - ay O rm a e m O n S ra I O n O u 167 2| Biind Test Site SE 5324538 21 49785145 ]
Shello]  3[BndTestSie  [sW | 524538.21| 49775145 .
Puyallup 4|Biind Test Stte NW 5324638.21 49775145 - Finer
| 512 Buckley
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The Demonstrations — how

's'c'i{t'é' "7;.,';;(;,3" _Latitude | Longitude | nmmn‘:h _Easting _ .” ) » P N N L res po n Si b I e fo r ta rgEt p I a Ce m e nt a n d Ove ra I I teSt bed

T|Blind Test Site NE 48075014 | -123.028844 | 5324638.21| 497851.45
i i 48.074115| -123.028844 | 5324538.21| 497851.45

ind Test Site | SW 48074114 | -123,030186 | 5324538.21| 487751.45 e ° ° ® °
LA e R Scheduling/Operations/Communications/Regulations
6 | Calibration Site West 48073674 -123.030292 5324489 32 | 49774359
7 [Calibration Site | East 4B.073675| -123.029352 | 5324489.32| 497813.59

Latitude and Longitude coordinates referenced to the WGS84 datum. Northing and Easting
coordinates projected to WGS84 UTM10N, meters.
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Line

= Calibration Site
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Bathymetric contours
(5m, MLLW)

200 Meters
i 1

Bathymetric contours
(1m, MLLW)
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Explosive Ordnance Detection
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Sequim Bay Shakedown Test

497750 497800 497850 R

* Three days of data collection

» Calibration Ianesk Iat multiple flying e @a@ ,+
. . CK I1ayO .
heights and differgnt transmitter >
modes (fast and medium esmsoEw

?&Medlum ISO NS

transmitter frequency P ool

‘“Qbaf ¢ IS,O \;dium ISO j\;v
- Blind-grid at one flying height and s
fast transmitter frequency

5324i 50

532455

W
19 +  f“hargelSO NS
i

Howitzer Replica (buritg;-;ﬁ"'l "g W A
105 mm HEAT (buried):s. i - @? P

B #_RAnchor u
= ‘%ﬁn 0 Cement Block =
ol ~A4Q mm % D
N B %105 mm (buried) ) - ﬂ;’iaS STl o
(8] . ! (48]
" L 2 —=Scuba Tank 157 : _E . o
:%“ E:“_;BSS mm (buried) !,:}05 ise -53@
Jaties- | @5 mm 81 mm AP
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Relative error on 8 items

Medium ISO EW
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Positional accuracy

RMS Error ~ 20 cm (8”)

Compared to ground-truth

Relative error on 8 items

Medium ISO EW

Medium ISO NS
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