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Introduction Methods Results Discussion
For each demonstration: UXO Live Site Demonstrations, FY2007 - FY2017 : : :
e Unexploded Ordnance (UXO) may ’ ® By design, later demonstrations typically
contaminate 1400 sites in over 10M : : included smaller TOls:
. th U .t d St t * . ESTCP emplaced Inert and Surrogate UXO In the 2007 Sibert Camp Sibert, AL 42 4.2in Berkeley UXO Discriminator (BUD), EM61-Mk2 Cart, EM63 (cued), GEM-3 (cued), Multi-Sensor Towed Array Detection System (MTADS) - EM61-Mk2/GEM-3/mag
acres In the vnite ates™: . . ; . .
round to Increase the n umber Of Tar ets of 2009 SLO Camp San Luis Obispo, CA 59 37mm, 60mm, 81mm, 2.36in, 3in, 4.2in, Sin Eggéril:\/lﬂg;;]héltl?ffjx;\jﬂlﬁzs-DEel':g(cStli;l\:lg/srtT;arf,?/llza'l\::rpAoDr*;ak;IfS&multaneous magnetometer and ElectroMagnetic System (MSEMS), MetalMapper, Time-domain
b 1 h d d b g g TOI emplacement 2010 Butner Camp Butner, NC 54 37mm, M48 fuze, 105mm EM61-Mk2 Cart, MetalMapper, TEMTADS 5x5 ( ) O Ru Ie Of thu m b: the Sma I Ier the TOI’
O U_XQ Can ur:y I_n t _e groun an _ecome IntereSt (TOI): plan for the Camp San PoleMtn Pole Mountain, WY 36 small Industry Standard Object (ISO), 37mm, 57mm, 60mm, 75mm, 3in EM61-Mk2 Cart, MetalMapper the more difficult the
dlffICUIt tO dlStlﬂgUlSh frOm meta“lc Clutter . I Luis Obis 0 (SLO) 2ou Beale Camp Beale, CA 95 small ISO, 37mm, 60mm, 81mm, 105mm BUD, EM61-Mk2 Cart, MetalMapper, Man Portable Vector (MPV), TEMTADS 2x2 .
using traditional detection methods O TOI = UXO, inert and surrogate munitions, - o il i s oo e g e g g demonstration
0 AS recently aS the early ZOOOS 75(y Of Seeds) and any Other ObjeCtS for WhiCh the demonStratlon. 2012 MMR1 Massachusetts Military Reservation, MA 24 para.chuteflare, iIIumina.tion round, smoke canister, cz?rtridge,37m4m, MetalMapper, TEMTADS 2x2
p (s} . . ] . medium 1SO, 60mm, 2.5in, 75mm, 81mm, 105mm, 4.2in, 155mm, 8in P . .
remediation COStS Were Spent On fa|5e Slte team agrees that removal IS reqUIred Slte Boundary Spencer Camp Spencer, TN 75 smaI.IISO,37mm,medium ISO, 60mm, 75mm, 3in, 105mm, 155mm MetalMapper, MPV, TEMTADS 2x2 and 5x5 From FY2007 FY2017, . Overa”’ demonstratlon reSUItS typlca”y
alarms — excavating objects that turned Roa | 2 v e 2 250 DA scolcs mproved withiChieng iCElEERE
out to be clutter e Thousands of clutter objects were already native o TOI emplacement ” 538 lists created by
* Defense Science Board (DSB). Report of the Defense Science Board Task Force of Unexploded Ordnance. December 2003 to the Site 2013 Ellis Camp Ellis, IL . 18 small 150, grenade, hand grenade, rifI.e grenade, 2.36in MetalMapper, TEMTADS 2x2 22 Organizations USing O By 2011’ mOSt Organ|zat|ons at
. . ’ 1/2inx,2inpipe,’.l/Zinx’sinpipe’,ZOmm,tWOIZOmm,’smaII IS’O,scar | 11 instruments in mOSt Sites COUId CorrECtly classify
. Waikoloa Waikoloa, HI 9 S::Itlilcseok?(;j:wm,medium I1SO, 60mm, 81mm, TOI frag MetalMapper, MPV, MPV3D 19 demonStrationS 100% TOI While rejECting more
. DemOnStratorS COIIeCted data USIng 204 FtBliss Castner Range in Fort Bliss, TX 12 25mm, small ISO, 37mm, 105mm TEMTADS 2x2 than 70% CIutter
Ranked Anomaly LiSt adva nced inStruments a nd processed the 2015 - e ’ Z:::S:;:w:m:mall ISO, 37mm, 40mm, 57mm, medium 1SO, 60mm TEMTADszxz
VTa"ge“D Category Dig Decision A data USing advanCEd SOftware to prOduce a 2016 SWPG2 Southwe,stern Proving Ground, AR 8 :Z:::j:::;:,rg;:no'\’,:Zi'\mmnj;i::;z:::%mm One-Pass Time-domain ElectroMagnetic induction Array (OPTEMA), TEMTADS 2x2 On Other Sitesl advanced
iijzgz z:::zzi:::z: E::::Z ranked anomaly Iist 2017 Tobyhanna Tobyhanna Army Depot, PA 2 small ISO, medium SO, 75mm MPV geophySicaI CIaSSification
UXO Clutter Performance of Every Final List from Every Demonstration, FY2007 - FY2017 demonstrated utility for more
’
. . Xx2323 |TrainingSet | Excavate = e Each ranked anomaly list consisted of an ® /F100% of TOI were correctly classified at the dig threshold ® ELSE IF less than 100% of TOI were correctly classified at the dig threshold I .
e The Environmental Security Technology s .y : by © ’ ,, e S ’ directed goals, e.g.:
Cartiiee P (ESTCP) h o ordered set of locations detected at the Slte, THEN plot clutter rejection at the dig threshold, THEN plot clutter rejection for the retrospective best case scenario,
ertitication Frogram das Xzz; tt:ﬂg: EI é ranked by their likelihood of containing 3 with filled markers indicating who created the list: with open markers indicating who created the list: - FtOrd: large, shallow munitions could
Sponsored the development of advanced e — t:t::z:z: — 9 buried TOI ® Technology Developer O Technology Developer be correctly classified
geophy5|cal instruments and software Coll o d +h S Uy ®) | Eever 5 A Production-Level Remediation Company A Production-Level Remediation Company
= om0 .
to rank the likelihood that a buried EAC CELE I : = o - MMR1: large munitions with
. : . e Demonstrators selected a dig threshold to . . $ A . .
R the Time-domain (2364 | Cannot Decde | Excavae 2 ’ ° unexpended explosive material could
ObJeCt IS UXO: XX-2616 | Cannot Decide | Excavate 3 920 e o ®
ElectroMagnetic Towed Dig apply to each ranked anomaly list 3 < I :ﬁ . ., be correctly classified
O Objects with a low UXO likelihood can be A Detection Svst =0 "7 | | Threshold 7 o . 5 : : A :
classified as clutter and left unexcavated rray betection system -y © 9 g e . . . o : TIPS
, (TEMTADS) XX-2054  Likely Clutter Leave Unexcavated L; 70 A e Improvements In CIaSSIflcatlon reSUItS
red UCing remediation COStS XX-2541  Likely Clutter Leave Unexcavated ROC c .e =] [ O O O OA A . . .
\ urve S ¢ . * 3 4 g 9 . over time were likely due to advances in
. S = o ® .
0 Remediation resources can then be ' Clutter Rejection RS A . o instruments, software, and processes
i i Cannot Decii‘e Likely Clutter ) o : ® o = .
directed towards excavating all other 00— L LI < £ s x 3 for quality control and quality assurance
objects, allowing more land to be cleared 9. /"L\ -~ ] 83 § §: 2 o . o o 9
) . I Dig threshol ] - ~AA @
for the same price ® ESTCP excavated all detected locations to EQ 8 ® ] 58 ° ° , .
=) qu:, AU "be-"t'cas‘fsf‘f"a”"' 5 c'ar}:is/ﬁiifiea “Excavate — o e g a o) Advanced geOthSICa| C|aSS|flcat|0n
construct ground truth e R I R s R i I E— o ° technology now has the capability to
o = correctly classified of open dot = LAY
® ESTCP has Sponsored a Serles Of QEJ "'6 L_; 50 % e © U For other lists: GCJ 5 QA j J Oé O A A f gyd ff p h y
i . ) O 2 B 40 Slutterreiection Lc?rsrg;;; clzng’fz;' W S—— O ® N
demonstrations to assess the capability ® The Institute for Defense Analyses (IDA) compared °6‘ TR T S «;owné«lef; g7 " ;2 A B 2 OCUSHISEES :catlorlm € or’;‘s ol ZI € -
: -y : : S 8 gL fomaes T s 9 o 2 ' ' '
of advanced geophysical classification each list to ground truth and created a Receiver- SR | Sl B T R 5 ; ; ° . ex;avatlonho eXPIOSIVZ azaras whnile
. . . o o . i C;;‘a‘\\ﬂf / Unexcavated ! | ; & A o A A .
technologies for safely remediating land Operating Characteristic (ROC) curve to score the locis n VRS G IS PR IO : N , ° & | reaucing the costly an UNNECes o
of UXO while reducin g reme diation costs list’s 0 erformance Number of True Clutter o o & S ®®oQ®f»°” Q}é\&"’@” EH 0@@2"’@” 06‘/\&%& O*Qrzé‘\ > @,)ée’%@” 6&8%& S K &@0,@”\@\@\0@” & O %$Q0m0” @“Q’(\%& excavation of non'eXp|05|Ve clutter
Incorrectly Classified o O - A A N A°
gQQ’ Demonstration Sponsored by the Environmental Security Technology Certification Program (ESTCP)
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