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Project Objective
→ MMRP Remedial Action

Area/Location
→ 609 Funded Acres, Croft State Park – Spartanburg, SC

Site Conditions
→ Dense mature forest, dense understory, diverse terrain (ravines, ridges) 

Technology
→ Preference to use Dynamic APEX (White River Technologies)

→ Simultaneous Location and Mapping (SLAM) – Data positioning

→ Robotic Total Station (RTS) – Intrusive operations

Brief Croft Overview
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Timeline



Weston Solutions, Inc. 4

Geodetic Control
→ PLS RTS surveyed grid corners
→ Multiple root causes

→ PLS conducted prior to veg removal
→ Veg removal equipment/personnel 

moving nails
→ Lack of QC reporting by PLS

→ CA: Conduct PLS after veg removal, reestablish control, 
provide daily PLS QC reporting.

RCA Timeline
March 2021

Before After
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Vertical MQO > 15 cm
→ Two clusters close in X/Y space, but

depths are different. 
→ Minor difference in cluster Confidence

by 0.01 resulted in picking the wrong
cluster as TOI

→ CA: Use 3D distance (X/Y/Z) for Clusters
when Confidence above threshold. Same
X/Y but different Z.

→ Deep cluster chosen as TOI based 
on 0.94 Confidence. 

→ Vertical offset of 21.2 cm to QC seed

→ Shallower cluster chosen as Cat 3 
based on 0.93 Confidence. 

→ Vertical offset of 6 cm to QC seed

RCA Timeline
Nov 2021
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Horizontal MQO > 25 cm
→ 9 QC seed failures in close proximity
→ Due to inaccurate point clouds (SLAM)

→ New tech – learning QC procedures,
not enough PLS control points used

→ Sparked site -wide assessment. 33 grids ID’d.
→ CA #1: Establish collection method using more control

points (every PLS corner)
→ CA #2: Evaluate offsets for individual grids vs entire

point cloud during post -processing (< 10 cm)
→ CA #3: Conduct SLAM reaq measurements in static

mode to verify offsets are acceptable (< 10 cm)

RCA Timeline
Feb 2022



RCA Timeline
April/May 2022
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Qualitative Match (Intrusive)
→ Po larizab ilit y sig nature s at  TG 3 ve ry sim ilar 

acro ss 37m m -60 mm
→ Due  to  am p lit ud e
→ CA: Tailo r acce p t ab le  size -b and s fo r one -p ass classificat ion

→ 37-81m m , >81m m

CK49-22, TOI, 60mm Mortar , 24.6 cm CO50 -49, TOI, 57mm Projectile , 10.8 cm CC27-27, TOI, 37mm Projectile , 6.8 cm



RCA Timeline
Jul 2022
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Seed Not Detected
→ QC se e d  no t  d e te cte d  at  all
→ Wild life  re m oving  se e d s b e com ing  m ore  com m on
→ CA: None . Howe ve r, UXOQCS using  

caye nne  p e p p e r d uring  se e d ing . 



RCA Timeline
Sep 2022

Weston Solutions, Inc. 9

Horizontal MQO >25 cm
→ Be st  source  b ase d  on st at s chose n as TOI. 

→ Two g roup s o f source s in e xam p le
→ CA: Im p le m e nt  m e an o f source s to  re p re se nt  cluste r



RCA Timeline
Sep 2022
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Vertical MQO >15 cm
→ Se nso r st and o ff d ist ance  was e le vate d

→ Te rrain
→ CA: Se le ct  m ult ip le  cluste rs whe n ‘b e st ’ cluste r is 

no t  ob vious

→ Ground  t rut h o f se e d  was 20  cm . 
→ Pre d ict ion was 40  cm



RCA Timeline
Oct 2022
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Qualitative Match (Intrusive)
→ SAA b e ing  re cove re d  from  larg e r p re d ict ions

→ CA # 1: Ad d  e xp lanat ions to  d ig  re sult s to  b e t t e r e xp lain
q ualit at ive  m ism atch (sing le  it e m  re cove rie s only)
→ Mag ne t ic so il, b e low t hre sho ld , low am p  

→ CA # 2: UXOQCS to  cond uct  in-fie ld  QC che cks whe n 
p re d ict ions are  81m m  o r larg e r. 

→ SAA - 883 t arg e t s 

AP25-125, TOI, Hand Grenade , 1 cm

AR10 -48, TOI, 57mm Projectile , 44.3 cm



RCA Timeline
Nov 2022
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Cat 3 QC seed
→ Orig inally t houg ht s we  se e d e d  in clut t e re d  

are a (no t  fo llowing  SOP)
→ Roo t  Cause : Powe r line  inte rfe re nce
→ CA: De ve lop e d  cohe re nt  no ise  filt e r  



RCA Timeline
Feb 2023
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Horizontal MQO >25 cm
→ QA se e d
→ Com p rom ise d  p osit ional d at a ke p t  (ine xp e rie nce d  co lle ct ion t e am )
→ Le d  to  p osit ional SLAM d iscussion aft e r re co lle cte d  d at a 



Current Situation
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Horizontal MQO >25 cm
→ Small stack of QC seed failures classified 

as TOI but just outside 25 cm
→ Aiming to adjust MQO based on SLAM

positioning
→ TBD
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Questions?
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