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539¢ Triangie Patkway » Suite 100 » Normross, Georgie 30052  {770) 4468-4800 « Faxt {770) 446-4010 » www . parsons.com

July 9, 2004

U.S. Army Engineering & Support Center
ATTN: CEHNC-OE-DC (Terry Steuart)
4820 University Square

Huntsville, AL 35816-1822
256-895-1562

Subject:  Contract DACA87-95-D-0018, Delivery Order 0067
Final Engineering Evaluation/Cost Analysis Report
Former Camp Butner, Butner, North Carolina

Dear Mr. Steuart:

Enclosed please find three (3) copies of the Final Engineering Evaluation/Cost
Analysis Report for the former Camp Butner for your files. Twelve (12) additional
copies have been prepared and distributed to Mr. Bob Keistler, USACE Wilmington
District for CESAW files, Administrative Record, and other distribution. The Final
document submitted includes all post Public Meeting revisions associated with EPA
comments as agreed by the project team during the June 14, 2004 conference call.
Preparation of the four Action Memorandums is in progress with submittal of Draft
copies scheduled to be sent on July 19, 2004 for review.

Please contact me at (678) 969-2384 (direct line) or (404) 606-0346 (cell) if you
have any questions regarding this report.

Sincerely,

PARSONS

CFT s,

Don Silkebakken, P.E.
Project Manager
cc: Contracting Officer
Mr. Bob Keistler, P.E. (CESAW PM, 12 copies)
Project File (738001.14000)



()

U

FINAL
ENGINEERING EVALUATION/COST ANALYSIS

FORMER CAMP BUTNER
BUTNER, NORTH CAROLINA

Prepared For:

U.S. Army Corps of Engineers
Wilmington District

and

U.S. Army Corps of Engineers
Huntsville Center

Contract No. DACAS87-95-D-0018
Task Order No. 0067
FUDS Project No. 104NC000902

Prepared By:

PARSONS
100 West Walnut Street
Pasadena, CA 91124

Contributing Authors:

Michael Short, Ordnance Expertise
Bai Tian and Brett Weise, GIS

Ed Grunwald, CIH, Health and Safety
John Kertesz and Laura Kelley, Technical Expertise
Neil Feist, Quality Control
Jae Yun and Greg Van, Geophysics
Richard Satkin, Risk Assessment

July 2004

R‘W:’! e [/ /A /'k?/ v

'l N o
T I e L

- - QC Reviewer 0
Don Silkebakken, PE Laura Kelley



()

U

TABLE OF CONTENTS
Page
EXECUTIVE SUMMARY ES1
CHAPTER 1  INTRODUCTION.......ccotriieiiiiriniiiniiinicricnetsi e ssasas s s ssnens 1-1
1.1 Background............ccocveeiiereniiieceneece ettt csv st st s 1-1
1.2 Project AUthOMZation.......ccvveeriieeieeesieritir et et cere e sbesse s saesenee e 1-1
1.3 Purpose and SCOPE........ccccuiiriiiiiiciiiiicccntce e s 1-2
1.4 Project TEam.......cccoceceeiiiiiiiiciiiiiirstc e 1-2
1.4.1 U.S. Army Corps of Engineers, Wilmington District...................... 1-2
1.4.2 U.S. Army Engineering and Support Center, Huntsville.................. 1-2
143 ParSODS. cvoeeiecieeieee ettt ettt et e s e eareseee e seesene s s e s e srs e shs s 1-3
1.4.4 USA Environmental, INC. .....c..ccccceomiriinnecenniiiiniieienen, 1-3
1.5 Project OBJECtiVES . ..ceieeeeeietreeeeteetee ettt e ee bbb 1-3
CHAPTER 2 SITE DESCRIPTION AND HISTORY ....ccooooiririeiiininrcerrrreinincenecieneees 2-1
2.1 LOCAUOM vttt sttt ee et et s e st e e sa s s e sr b 2-1
2.2 Physical Description ........cccooeeeuieririrceeerciereeiescenisese s sasenees 2-1
2.2.1 Terrain and VEEtation ........ccccvereieriecierecne et e 2-1
222 Geologic and Soil Conditions ..........cecceeveeveeerrerercerrenienrmsineneioieens 2-1
223 CHMALE ..ottt sttt n s s s 2-2
2.3 HISEOTY oottt ettt s rae e e e st e s et s s saae s essaae e e bae s menesonnb e s e naseesia 2-2
2.4 Demographic Profile.........coccoovieiinncniiiininneeecrecenrcinei 2-4
2.5 Current and Future Land USe ........c..coiiiiimincniciniiiiiicccececieees 2-4
2.6 Previous INVeStigations .......c.coccevriterierienienieinc ettt 2-5
2.6.1 DERP-FUDS Field Inspection for Preliminary
ASSESSINEMIL .....eeiiiiietiniircte sttt crer st et e st sre e enr e e onse st s 2-5
2.6.2 Findings and Determination of Eligibility ........ccccccooneeiiennnnnacns 2-6
2.6.3 1992 Site Investigation RePOIt..........cccevererieceiireiiiirereneneeens 2-6
2.64 1993 Archives Search Report (ASR) ......coccevvmmirviniennieeeiiencecene 2-6
2.6.5 1998 Site ViSitu.coioivueiiiriieieirenencrcrtrreeeeere e n e s eneeae e 2-6
2.6.6  Other INVEStIZAtIONS ....cc.covirieeriieerenririieeceree ettt e 2-7
2.6.7 2000 Site VISIte...cocvierireirieiririerretcinteteresre et 2-7
2.6.8 2001 Topographic Engineering Center (TEC) Report.........c.ccceucee 2-7
2.6.9 2003 ASR SUPPIEmMENL.......cceovereiriririirieieeiieeeerene s eeens 2-7
2.7  Previous Removal ACHONS.........c.covvieeiiiriieierieeeeseeeeeeeesce e eeee e eeesaeean 2-8
CHAPTER 3  SITE CHARACTERIZATION ......ccooiiiiiiineenireestree et reteneesenee e sesnssens 3-1
3.1 Site INVESHIZALION ....c.eoveiiiiciiicicetree ettt 3-1
3.1.1  InStIUMENtAtioN ......c.cooviiuieiirieriniiniereerseseesieseee st snsanas 3-1
3.1.1.1  Geonics® EM-61 TDMD.....oeccumrreeeneeriermncenearsiarnnonns 3-1
IAHUNT-CONUS\PROJECTS\BUTNER\EECA\FINAL\TOC ! $IC9‘;125(1)82 Nod

TASK ORDER 0067

‘CONTRACT NO. DACA87-95-D-0018



J

I\HUNT-CONUS\PROJECTS\BUTNER\EECA\FINAL\TOC.DOC

32

33
34
3.5

TABLE OF CONTENTS

(CONTINUED)

Page
3.1.12  Geonics® EM-61 MK 2 TDMD .......ccovcomececrrmerrererneanne 3-2
3.1.1.3 Schonstedt Magnetic Locator.........coccoveeeevieneennnencncenen. 3-2

3.1.1.4 Trimble® 4700 Real Time Kinematic Total
Station Global Positioning SYStem. ........ccccceveerrtreeenrronseriennnns 3-2
3.1.2  Quality Control of Geophysical Instruments .............cceceereeiiiienins 3-3
3.1.3  Geophysical SUIVEY .....c.coceciiiiiiiiiiiiiicec e 3-4
3.1.3.1  Grid SUIVEY oottt 3-4
3.1.3.2 Meandering Path Survey .......cociivvinnnininiiiieen 3-5
3.1.3.3 Analog Detection (Mag and Dig)........ccccoeereviniinicnnnn 3-5
3.1.4 Anomaly IdentifiCation ..........cccocvviiiniinniniciin e 3-5
3.1.4.1 Data Processing .....ccccceveevevrveceeneeruennereceeicssiisienesennenns 3-5
3.1.42 Anomaly Selection and Ranking...........cccccovvnininninn. 3-6
3.1.5 Anomaly Dig ShEets ......cccoovvvvirmrniiiiiiicicc 3-8
3.1.6  Anomaly ReacquiSition...........cccoevivvirciiiiincciciiniiieeeeeee s 3-8
3.1.7 Intrusive InVeStiation.........cccoiiiieririireniircenitese e eee 3-8
3.1.7.1 Unexploded Ordnance........c..ccoooieeieirnerininecincineneens 3-10
3.1.7.2  Ordnance Scrap (OE Scrap) ......cocceevervvrecnvnnrininnainnnnn 3-10
3173 Other..ociiiie e 3-10
3.1.7.3.1 Non Ordnance-Related Scrap........cccccecveevrnininnnnnn. 3-10
3.1.7.3.2 Geological Interference .........ccooceeeeeeirenvecrnveencnnn 3-10
3.1.74  False POSItIVE.....cccccoviemiiiiiieceeeeteeeer e 3-11
3.1.8 Intrusive Investigation Findings..........ccocevvvveiriinicevinneneniennnn. 3-11
3.1.9 Recovered UXO .......ccovviiiiiiiiiieercrensiteee e stie e e ssee e sien e 3-11
3.1.10 OFE Scrap Disposal .......cccocovrierririenieece et 3-11
Source, Nature, and Extent of UXO/OE.........cccccoooviimiiinieniiiniceceenen 3-14
321 ATCA L oot 3-14
322 ATCA 2 .ottt na e e s e e e e et e e nneen 3-15
32,3 ATEA 3.ttt ettt e te e st s nae st e e st e eene 3-16
324 ATCA D oot 3-17
325 ATCA S ittt et 3-19
Recovered Ordnance IEmS ........ccooceeviiniieiiiniii e 3-19
FIFING FAMS «.oooiiiii ettt sttt 3-19
Re-Sectorization of AOI Boundaries ..........coveeeeiiiceiiriinieecee e 3-20
351 Area LA oot e s 3-20
352 ATEA G ittt e s s s rn e enae 3-21
353 ArCAAA et 3-22
354 AreadB ..ot 3-22
355 Are@4C oo e et 3-23
356 ATCAAD .ot e 3-24
357 ATRAAE ..o ettt 3-24
358 ATBA S oot e e s b e e 3-24
3.5.9 Lakeview SubdivViSiOn.......cccoeeiiiiireiinienenieciees et e 3-25

ll Revision No. 4
7/9/2004

CONTRACT NO. DACAS87-95-D-0018

TASK ORDER 0067



TABLE OF CONTENTS

(CONTINUED)
Page
CHAPTER 4  RISK EVALUATION .......ootie ettt rcreest et ses s eseesne st et ae s e aaeens 4-1
4.1 INrOQUCHION.....eciiiee ettt e ettt rr e st s e st e e be e e ereeans 4-1
4.2  Definition of Risk Evaluation Factors, Categories, and
SUDCAEZOTIES ....eeeruiiiiieeceteie ettt ee et et sb e sbr e e san e e et sans smtamneeneas 4-1
4.2.1  INtOQUCHION....ccccveereriricrreererrerecet it sest ettt rressre s saas s s 4-1
422 Presence of UXO Factors.......occceeveeniieereeeeniinmrenereeeeeeeeseeeeneenne 4-3
4.2.3  Site Characteristics Factors........cccceviimcrveeniicnneeneenecee e 4-4
424 Human Factors .......cccierreiiiriieeierirensrnrrsreesrteseneseeseeessnsesenmeessevens 4-5
4.3 Risk EVAIUALON ....ccoiiieiicrecicee s see st st e s e st eceseeesbe e se e smee e 4-6
431 INLLOQUCHION .ueerreierreverieereeesinessreesnesssesnesrnresssesseeensesssesseesssessnes 4-6
4.3.2 Presence of UXO Factor......ccocvveiiesicenienorinnnsesesiersee e e 4-6
4321 TYPC ettt e b e 4-6
4.3.2.2  SENSIIVIEY tevvreierieiieerirrenneeertessrersresssesssnesssnssnsessssesaserennens 4-9
4.3.2.3  DEISILY.cocctiiirieiierreesirresreeenaresrenrsrnesseessrnesbesreessa e neans 4-9
4324 DePth .ot 4-9
4.3.3  Site Characteristics FACtOrS......ccecvvevviieciiecreererereeereecneereesrerenens 4-10
4.3.3.1  Site AccesSibility ...ocerneerieviiiiireerecrere s 4-10
4332 Site Stability .eociiieeeee e 4-10
4.3.4 HUmMAN FACLOTS ..evvieeerereiieeeetieerrctreeitreeteeeeeeeseeeessssaessnnnessssnesanes 4-10
4.3.4.1  Site ACHVIHES coocvvieeeiiieeeireeeieeeeeeeeereeeeeeeeereeeareaeennees 4-10
4.3.42  Population.......cccooeveieiiiiniiiiieeicneeeene e 4-14
4.4 Risk AssSeSSMENt SUMIMATY .....ccoovrereeiieireereeirrierireesreeeeieeneerneeseeseeeaeees 4-14
CHAPTER S5  INSTITUTIONAL ANALYSIS ..ottt seeeeteeieeeeie e eseeeseesaeseaa e e eeae 5-1
ST BN 013 e To L1 Vet o) ¢ O UORR 5-1
5.2 MethodOIOZY ....cvovveemieiiiieieiciieee ettt 5-1
5.3  RecOMMENAALIONS. ... .oocveciererierirreesireerineereeeeeersaesssessseessessseessasasnseessessnaes 5-1
5.3.1 Notification During Permitting .........c.cccceevemneeeenininnenieniienneenecenns 5-2
5.3.2 Notification During Property Transfer ........c.coceeveeeveecienviineenrnnnn. 5-3
5.3.3 Notification on Tax Bills ......ccoccciniiiiiiinine e, 5-3
5.3.4 Notification with Hunting Permit .............cccvevvienccinnincceecne, 5-3
5.3.5 Brochure/Fact Sheet........cooovviiiioiieecieiericeeee e, 5-3
5.3.6 Newspaper Articles/INterviews .........cccoceciiniiiiinininiecne 5-3
5.3.7 Information Packages to Public Officials .........ccocoooeieiiiiinnnnnnn, 5-4
5.3.8  Visual and Audio Media.......coecuvvvreereerrcineiennieeresneesieeveeeneene 5-4
5.3.9  Classroom EQUCALION ........cccvvecverriveenieeiineeesnrernnessenesseeveeeneeeans 5-4
5.3.10 Ad HOC COMIMILLEE ....ocveeeenveneeiereiasiieeeesereneseeesreseesesseeeaneensesnens 5-4
5.3.11 Reverse 911 SYSIemM ....coeiiiieeieeieerierieeeeeeieese et ene 5-5
5312 SIS iitiiiiie ettt ettt 5-5
5.3.13 FenCING....coiviiiiiiiiiiie ettt 5-5
5.3.14 Land Use Restrictions and Regulatory Control ............ccccoinnne. 5-5
5.3.15 Internet WEDSILE .......oveiiiieieerieiesieeeeee et eee e e s 5-5
1l Revision No. 4
I\HUNT-CONUS\PROJECTS\BUTNER\EECA\FINAL\TOC.DOC 7/9/2004

CONTRACT NO. DACA87-95-D-0018

TASK ORDER 0067



TABLE OF CONTENTS

(CONTINUED)
Page
CHAPTER 6  IDENTIFICATION OF RESPONSE ACTION OBJECTIVES.........ccceieveieviine 6-1
6.1 Response Action GOoal ........cccoeviiiiiiiiiiniiini 6-1
6.2  Response Action ObJEeCtiVES.......cccevuieiiiiiiiniiiiiii e 6-1
CHAPTER 7 IDENTIFICATION AND ANALYSIS OF UXO/OE RESPONSE
ACTION ALTERNATIVES ....cooctirrterertenreeniesieestnesssessinnes sensessstessesseseseesssenses 7-1
T. 1 INETOQUCHION. . et ceieccieeeeceetreeecere e rre e e sestrreeeseerereeeeeessesasseerresssnesecesnnnnesen 7-1
7.2 Description of UXO Clearance Technologies...........ccccoecuininmnnnnninins 7-1
T.2.1  INtrOdUCHION .....eeiiiiicieee et et e e e eaeeee s s s enree s sesae e e s sanene s 7-1
722 UXO DEECHON ..ccooivvieeieieiieeeeseeeeree e s eeeenrereseesssesesteesesseeeessnnneens 7-1
723 UXO RECOVEIY .coiiiriiieieereesiterenteseseeesmteneessmreesesnsesensssaereerns 7-2
7.2.4 UXO Disposal......ooooiiirerieieneeeee et 7-3
7.3 Description of UXO/OE Response Action Alternatives .........ccccccoevennnne 7-4
G T W 413 o1 L1 Lol To) o DR SOOIt 7-4
7.3.2 Alternative 1 — No DoD Action Indicated ..........c.coooevereviniiinnnenes 7-5
7.3.3 Alternative 2 — Institutional Controls ..........ccceceevvvvverrcvnnneeeeceeenenns 7-5
7.3.4 Alternative 3 — Surface Clearance of UXO/OE...........cccovevivieeennnn 7-6
7.3.5 Alternative 4 — Clearance of UXO/OE to Depth ..o 7-6
7.4 Introduction of Screening Criteria.......ccccoveeererreecrerreererennresvunirsiicnneseneens 7-7
T.4.1  EffECHIVENESS ..ooviiiiiciiie et evetee e e s e cnnesaaeae e e e s ersnere e e nnnee e s ennteas 7-8
7.4.2 Implementability ......cc.ccoooieiiiiiiiiiieec e 7-12
TiA.3  COSE it ieeeeeccccteeeee s erectteeee e e e e e s ebae st e anbrrarsnrareaeesaenenrrrans 7-13
7.5  Application of the Evaluation Criteria by Alternative for Area
LA e et b e et e e be e e b e s s bb e e bbb e s baeebe e teeetteentesen 7-13
7.5.1 Alternative 1: No DoD Action Indicated .............cccceeevennenennnne. 7-13
7.5. 1.1 EffECtIVENESS ...oooiiiiiveirrveeeeecnieeee e eerenve s e e eetrae e esseaane e 7-13
7.5.2  Alternative 2: Institutional Controls ..........ccccceeevveeeevveeeereeeceeeenn. 7-13
T.5.2.1 BffeCtiVENESS ..oooiiiiiiveiiiineeee e e e esrnre e e e eiren e e aeeae 7-13
7.5.2.2 Implementability .........ccoooeeieiieie e 7-14
T.5.2.3 CO0St ittt et e e et eanas 7-14
7.5.3 Alternative 3: Surface Clearance of UXO/OE.............cccveeeennne. 7-14
7.5.3.1 EffeCtiVEness .....ccvveiveeieiieeceieereciee e ee et eenes 7-14
7.54 Alternative 4: Clearance of UXO/OE to Depth.........ccccoeurenennn. 7-15
7.5.4.1 EffeCtiVENESS ..ooviiiiiiiic e ceccteee e te e 7-15
7.5.4.2 Implementability ........cccocoeerreoennncnee e 7-15
T.5.4.3 COSt .ot e et reae e 7-16
7.6 Application of the Evaluation Criteria By Alternative for Area
AA et e e e be e e te e e ste e areeseresebaeareees 7-16
7.6.1 Alternative 1: No DoD Action Indicated ............ccccevvvvereeveenernnn. 7-16
7.6.1.1  EffECtVENESS ..ooeveevieeeeeeeeeeeeecereeere e et eere e nes 7-16
7.6.2 Alternative 2: Institutional Controls .........ccceevverevveriecerieerenreennnns 7-16
7.6.2.1  EffeCtiVENESS ...oooovieeeeeeee e e e eveenaee e 7-16
v Revision No. 4
IAHUNT-CONUS\PROJECTS\BUTNER\EECAWFINAL\TOC.DOC 7/9/2004

CONTRACT NO. DACAR7-95-D-0018
TASK ORDER 0067



TABLE OF CONTENTS

(CONTINUED)
()

Page
7.6.2.2 Implementability.........ccooovninininrenenicneneneneneseeeeene 7-16
Ti0.2.3  COStunriirieiireeieeiierie s e e sresstennteecreesbteeee s nresseesresraees 7-17
7.6.4 Alternative 3: Surface Clearance of UXO/OE..........ccccoveeviveennn. 7-17
7.6.4.1  EffECtVENESS ..ooocvveeeeciieeeee et cseee e e e teeeseneenanns 7-17
7.6.42 Implementability.........cccooiviniiniiniennireneniiecene 7-17
Ti0.4.3  COSturiiiniiieiereereieeieeeeeetaeeeeeeeesresssseeeeesseeessssaesssasesssneneen 7-17
7.6.5 Alternative 5: Clearance of UXO/OE to Depth.........ccocoeeiiiiins 7-17
7.6.5.1  EffECHVENESS ....oocvvieeerieereeieeeteeceeeesereessareesvnaesseesenene 7-17
7.6.5.2 Implementability........ccoccovicomimniencricneeirene 7-18
T.0.5.3  COStuuoicriiieieecieeeeer e ervtereet e reeeeeveae s reeseenasesennae s snaees 7-18

7.7  Application of the Evaluation Criteria by Alternative For Area
AB et e ettt et e e e ae e et bt e e e te e e tee e nte e e e bas e e st eesasaneesssneeesen 7-19
7.7.1 Alternative 1: No DoD Action Indicated............ccccoevierveverernieeennans 7-19
T.7. 1.1 EffeCtiVENESS....uvevierireeiiereereeereeeneieitrrseneseneseessessserennnnnnnnennes 7-19
7.7.2 Alternative 2: Institutional Controls............c.ooceeveevviieeeccienrcrrerenns 7-19
7.7.2.1 EffeCtiVENESS ..cciiieiiiieeeeeeeereeserereeeeseinee e s e see e e s seeeens 7-19
7.7.2.2 Implementability ..........ccoocieiiiiiiiiiiiicneee e 7-19
T.7.2.3 €Ot arrirriereieeeiieiereireieeieereeereceeresseesnsnrsssraneraeeereessssasaannnnnnnas 7-19
7.7.3 Alternative 3: Surface Clearance of UXO/OE .........ccccovvvcvvereeeen. 7-20
T.7.3.1 EffeCtiVEnESsS..cccciiciieeeeeeceeeee et cer e s civee s e e saeeeee s 7-20

7.7.4 Alternative 4: Surface Clearance of UXO/OE with
7.7.4 Alternative 4: Clearance of UXO/OE to Depth..........cccccovnnnnnnn. 7-20
T.7.4.1 EffectiVENESS . ..ccceviiiiiiietiicrieireree e s e vnresreeeeeeeeseeeseeeeeneas 7-20
7.7.4.2 Implementability .......c.cccooeiiriiiiirniiinereere e 7-21
T 743 COSt it eieeeesieee e et e e e sttt e e ae e e nne e e ssaeessanesesnsreeeranres 7-21

7.8  Application of the Evaluation Criteria by Alternative for Area

B e e e e ee et e e e asaa e e b taeesaeaette e e nnrreeatraeasssaaennrnaeenane 7-21
7.8.1 Alternative 1: No DoD Action Indicated............cccocceervereniniccnnennn. 7-21
T.8.1.1  EffectiVENESS ...cooiviiiiiiiieiiiieeicccreree e cnaee e e 7-21
7.8.2 Alternative 2: Institutional Controls ............oocevciveeiiiiiceeeeeeeeceenen. 7-21
7.8.2.1 EffeCtiVENesSs ....ccueviviieeieeeiieeeecireee e e seceteee s e eseennaeaesesenes 7-21
7.8.2.2 Implementability........cccovervreiiiciinrririene e e 7-22
TB.2.3 €08ttt e be s 7-22
7.8.3 Alternative 3: Surface Clearance of UXO/OE...........cccoevevnvneennns 7-22
7.8.3.1  Effectiveness .......coccoovicieiiiiieiniiiieee e erereee e e 7-22
7.8.4  Alternative 4: Clearance of UXO/OE to Depth ... 7-22
T.8.4.1  EffeCtiVENESS ....ooouveiiieeieeceeeienieecreeetesereeeereesneeeserne e 7-22
7.8.4.2 Implementability.......cc.ccoooveiiniiniiniiniieneeecceeccce, 7-23
T.8.4.3  COStuuiireicuiiitiiciieeeireeecctteerteeseeeee e e reeesreseresasbnesnsaesseesane 7-24

7.9  Application of the Evalutaion Criteria by Alternative for Area
AD e ettt e it e s be et e ressreenrssaraeenteane 7-24
. } 7.9.1 Alternative 1: No DoD Action Indicated.............ccceririenrivennnne. 7-24

v Revision No. 4
T\HUNT-CONUS\PROJECTS\BUTNER\EECA\FINAL\TOC.DOC 7/9/2004

CONTRACT NO. DACA87-95-D-0018
TASK ORDER 0067



TABLE OF CONTENTS

(CONTINUED)
4 }

Page
7.9.1.1  EffectiVEness ....cocoveriiicciieieectreseeeeiereecsteee et e e 7-24
7.9.2 Alternative 2: Institutional Controls .......c.cecoeeeeviiiviieiiieeceeeee, 7-24
7.92.1 EffeCtiVEnEss ....ccoccviirreeeeeecceeeeseee e e esaee e eeneean 7-24
7.9.2.2 Implementability......c.coccovioiiviiiiiiiniiniereneercceeecneeee 7-24
T.9.2.3  COStunnnriiiireeiieeeieeeitteesteeeeseeeetveeeereeesesesessseeesasenrnrenseean 7-25
7.93 Alternative 3: Surface Clearance of UXO/OE............ccccveeunnneenn. 7-25
7.9.3.1  EffECtIVENESS ...ooveivveeeeereeiteeereeereereeveessesvesssaessesenaes 7-25
794 Alternative 4: Clearance of UXO/OE to Depth.........cccccevreeneeneee. 7-25
7.9.4.1 EffeCtiVeness .......cccovieeieieeeee e et eveeen 7-25
7.9.4.2 Implementability..........cccoooiiimmiininiininccnineeceeeeee 7-25
T9.4.3  COSluriiiriieiieciireeceecireesressresvsessresssansaresssesstesssesasenssessanes 7-25

7.10  Application of the Evaluation Criteria By Alternative for Area
AE et e e be e s nreae et e e e e b e e e ra e rteenteannneeeeres 7-26
7.10.1 Alternative 1: No DoD Actional Indicated ............cccovevnreeennnnnnn. 7-26
7.10.1.1 EffectiVeness .......ccccceeivciiiveivcrieeeerecieeeeceee e eeee e nreeas 7-26
7.10.2 Alternative 2: Institutional Controls ........cccccoceeeveerveevvveenceeeereennen. 7-26
7.10.2.1 EffectiVeness .....c.cocouieiieeeieeieirieeeeeceer e e eseee s 7-26
7.10.2.2 Implementability........ccceeveirieecceneieenrerseesieeereeeesrenens 7-27
T 10.2.3  COSturiiiiiiiieiirieriiieeriestrereeeseeserreeraereressaesraesrressessseanns 7-27
7.10.3 Alternative 3: Surface Clearance of UXO/OE.............cccuvvvvennnee. 7-27
7.10.3.1 EffectiVENess ....cc.cooeeviieeeeeeie ettt 7-27
7.10.4 Alternative 4: Clearance of UXO/OE to Depth..........cccceevernnnnn. 7-27
7.10.4.1 EffectiVEnEss .........covveeeiieceeeieeeteeeeeceee e 7-27
7.11  Application of the Evaluation Criteria by Alternative for Area4............ 7-28
7.11.1 Alternative 1: No DoD Action Indicated ...........ccoeeeeerrreeeenereennne. 7-28
7.11.2 Alternative 2: Institutional Controls .........c.ccceoveeeeiiiiiiieirreecnneene 7-28
7.13.2.1 EffeCtiVENESS ..ccvveviiiiierecreceecreeeireeeeeenreesveesveesneeveeens 7-28
7.11.2.2 Tmplementability..........cccccccveiiimrierrrnnreeeecerre e 7-28
T11.2.3 €08ttt treer e srvae s be et e eresre e ennees 7-29
7.11.3 Alternative 3: Surface Clearance of UXO/OE...........ccocevrveennnnn 7-29
T 1131 EffectiVeness .oooociiiccoriiiceieeeeeee e eeesnteeessnae e eane s 7-29
7.11.3.2 Implementability.........ccccooiiiiiioniiiniiiee e 7-29
T 1133 C0Stauiiiiiiiiiiee ettt e e et enn 7-30
7.11.4 Alternative 4: Clearance of UXO/OE to Depth..........cccveeuvenennen. 7-30
7.11.4.1 EffeCtiVEnEss .....ccovievveiiieiiieieeeeeee et 7-30
7.11.4.2 Implementability........cccccevereirrceiiricnieniinceeenee e 7-31
T 1143 COStucniiiiiiceecieeeectertee et eee et 7-31
7.12  Application of the Evaluation Criteria by Alternative for Area 5............ 7-31
7.12.1 Alternative 1: No DoD Action Indicated .........cocvvvmivevveciicnrnnnenne 7-31
7.12.1.1 EffectiVeness .........ccocoveiiveieiireeivesvesreeseeeeeiseseeessenees 7-31
- 7.12.1.2 Implementability............ccccvriuireerieririreenieeeee e 7-31
. T12.13  COStumimninieieeeeeeeeeeeeee e enesees e er s 7-31

Vi Revision No. 4
I\HUNT-CONUS\PROJECTS\BUTNER\EECA\FINAL\TOC.DOC 7/9/2004

CONTRACT NO. DACA87-95-D-0018
TASK ORDER 0067



TABLE OF CONTENTS

(CONTINUED)
3
7.12.2 Alternative 2: Institutional Controls ..........ccccvevrnnnnn.
7.12.2.1 Effectiveness .......coccecveeveecreiceenencnicnseacen,
7.12.3 Alternative 3: Surface Clearance of UXO/OE..............
7.12.3.1 Effectiveness ....ccccecceeevirrerrerrcrnnrsnneeerirenraneneens
7.12.4 Alternative 4: Clearance of UXO/OE to Depth............
7.12.4.1 Effectiveness .....c.cccccvveereererveerecveensseesenenenns
7.13  Application of the Evaluation Criteria by Alternative for
Lakeview SUbAVISION .....c.voviiveiiecrinirnieneeneereeserearssseesnessseessessans
7.13.1 Alternative 1: No DoD Action Indicated.......................
7.13.1.1 Effectiveness .........cccecvvevveeeeeenrcceeerceesrenennns
7.13.2 Alternative 2: Institutional Controls ..........cccocvvevveenenns
7.13.2.1 Effectiveness .....cccccceereivenrerrcreemssneessnesonvecens
7.13.2.2 Implementability........c..coccecvenviririinnninnennnns
T 13.2.3 €08t cere e eeecne e e e e sara s e s
7.13.3 Alternative 3: Surface Clearance of UXO/OE..............
7.13.3.1 Effectiveness ......ccccocevevverceeeieereceeeriie e
7.13.4 Alternative 4: Clearance of UXO/OE to Depth ............
7.13.4.1 Effectiveness ........cccceecvvvieeeieeereccresreeesennens
7.13.4.2 Implementability........c.ccccerererircnnccrenncnnneene
A I T O S SR
7.14  Summary of Remaining UXO/OE Response Action
ADEIMAIVES ......oovieirreereiererrreererreerenteesseeesrreersaesstesessnneesssnessssnesas
CHAPTER 8 COMPARATIVE ANALYSIS OF RESPONSE ACTION
ALTERNATIVES ...ttt s se e
8.1  INtrodUCHION....occcieveieeicieieiee e errtee e esrre e e e e e
8.2  EffeCtIVENESS...ccciiiiuvieiiiiieeiie ettt
8.2.1  INtrodUCtiON .......cccevrreriiiiiiee et ccee et eesv e eae e
8.2.2 Overall Protection of Public Safety and Human
2N 1 (o) (11115 1| A USSR
8.2.3 Compliance with ARARS......ccooiviiiiivriiiiicencceee
8.2.4 Long-Term Effectiveness........c.coccoveeiiiiieicnienenienens
8.2.5 Short-Term Effectiveness ..o,
8.3 Implementability ...
8.3.1  INtrodUCtiON ......oeeeeiieiieieeeeecceee e
8.3.2 Technical Feasibility.........c..cccccovviareerieceernieecerernene
8.3.3 Admuinistrative Feasibility...........cccovvineniennrnnnncns
8.3.4 Availability of Services and Materials............ccc..........
8.3.5 Property Owner ACCEPLANCE ........ccevreeveeirevrvnereerenrnens
8.3.6 Local Agency AcCeptance ........cccocveeveecreeceirvrenreeeienrenns
\ ; 8.3.7 Community ACCEPLANCE .......c.cceervererereereerereeereiressenns

vii
I\HUNT-CONUS\PROJECTS\BUTNER\EECA\FINAL\TOC.DOC
CONTRACT NO. DACA87-95-D-0018
TASK ORDER 0067

Revision No. 4
7/9/2004



TABLE OF CONTENTS

(CONTINUED)
Page
B 08t aeaeneieee et sttt ettt a ettt et b ——————aaaaeneeeta e et et e n————aaaeaaaaas 8-31
8.5  Overall RanKing........cccooeviiininiiniiniiiiece s 8-31
CHAPTER 9 RECOMMENDED RESPONSE ACTION ALTERNATIVE........coovviviieeenee 9-1
L 20 N (115 ¢ 16 13 ot 1o ) o DUUUURUROOT PR RUURTRRRRR 9-1
9.2  ReCOMMENUALIONS ......ocevvvirerirerrererererertrteererieieieseesessessssmssrsssesssssssssnssesereennes 9-1
02,1 ATCA LA oottt e ettt s seta s s e sraa e e s s e bnntanaasanneans 9-1
022 ATCAAA oottt e s ve e e e e s eeetrr s aesaaaaeas 9-2
0.2.3 ATCAAB ..ot e e e vt e aeeaees 9-2
.24 ATCAAC ettt ee ettt teeeee e et e e e e s re e e e abaa e e e e rabaraaaenn 9-3
0.2.5  ATCAAD oo e e e e e s e e s e ete b s sassannnsnnenrrnean 9-4
92,6 ATCAAE ..ot e e e s e e art e e e e naeaeranen 9-5
S R BN (Y X SRRSO 9-5
0. 2.8  ATCA S oottt r ettt et et et s e e eeseanrnareaeseneartnaes 9-6
9.2.9 TCRA Lakeview Subdivision USAESCH
RecOMMENAAION ..c.cooeeeeeeeiee ettt ee et e e re e s s s nantenreeesesnsrannaeas 9-6
9.2.10 MMR DiVISIONS......cooivureereeeeeeeeeeeiesiveesaesvereetreeesesesesssinrereessesssnnes 9-7
CHAPTER 10 RECURRING REVIEWS ............... et e e s s s s s st e st s e s s e renea s s eneaes 10-1
10.1  FOHOW-OM ACIIVITIES «eenneeeee oot e e eeeeeresaeeeeneemrenesesseemem e aaas 10-1
CHAPTER 11 REFERENCES ... oottt ettt e et et retvas e s ssnvenssraaesssnnn 11-1
APPENDIX A - STATEMENT OF WORK (SOW)
APPENDIX B — USAESCH TCRA RECOMMENDATIONS REPORT
APPENDIX C — ANOMALY DIG SHEET SUMMARY
APPENDIX D - SCRAP CERTIFICATION FOR DISPOSAL
APPENDIX E - ORDNANCE ITEMS DESCRIPTION
APPENDIX F — INSTITUTIONAL ANALYSIS REPORT
APPENDIX G -RECOMMENDATION COST SUMMARY TABLES
APPENDIX H - KEY CORRESPONDENCES & PROJECT-RELATED NEWSPAPER
ARTICLES
Vlll » Revision No. 4
I\HUNT-CONUS\PROJECTS\BUTNER\EECA\FINAL\TOC.DOC 71912004

CONTRACT NO. DACAS87-95-D-0018

TASK ORDER 0067



&

J

LIST OF FIGURES

No. Title Page
1.1 Organizational Structure for Former Camp Butner EE/CA ..., 1-4
2.1 General Location Map ... s 2-9
22 General Site Layout Map .........c.ccccouvimminininecre et s 2-10
2.3 Historical Military Land USE .......ccooceriiniiniiiece ettt et st st e 2-11
24 ASR-Designated Project Areas..........c.oovuvuiiiiiiiiiiiiiiiiieiiii e 2-12
3.1 Site Photos of EM-61 Equipment in Operation ..........ccccocceveeneremeieneeneneerenreenivnenneneences 3-29
3.2a Intrusively Investigated Grid Locations.......cc.cueievreienrnirirecieriee e 3-30
3.2b Intrusively Investigated Grid LOCAtIONS ......c..covrveerersierirreiiireeeiee et e neeene 3-31
33 Completed Grids in Original Area ... 3-32
34 Completed Grids in Original AT€a 2........covvevcririiriieiirieerreceeeeerr e e srreanes 3-33
35 Completed Grids in Original Area 3........c.ccoviiiiininivineniienene et 3-34
3.6 Completed Grids in Original ATEa 4 ..........cccovuiiiiiniininieieireieree et 3-35
3.7 Completed Grids in Original AT€a S ........cccoeeiiiiinirrnieere et 3-36
3.8 Completed Grids in Resectored Area LA ........cocooviiirienreeienerneeeestee et 3-37
3.9 Completed Grids in Resectored Area 4..........coeirieririerieeereereeee et e 3-38
3.10 Completed Grids in Resectored Areas 4A & 4B ......ccooveviniriiniecnniiceencceeeceeeeene 3-39
3.11 Completed Grids in Resectored Areas 4C.........ccooiririimiininsiereeeere et 3-40
3.12 Completed Grids in Resectored Areas 4D & 4E ..o, 3-41
3.13 Completed Grids in Resectored Area S .......coccooiiiieiieiniiinieceeetere et 3-42
3.14 Intrusively Investigated Grid Locations — Lakeview Subdivision .........cceceveeeierecnvecnnnnn, 3-43
4.1 OE Risk Factor TTEe.......ccccoiiiiiiiiiiiiiiiiicitc ettt s 4-2
X Revision No 4

I\HUNT-CONUS\PROJECTS\BUTNER\EECA\FINAL\TOC 7/9/2004

CONTRACT NO. DACAS87-95-D-0018
TASK ORDER 0067



()

No.
2.1

3.1
3.2
33

4.1
4.2
4.3
44
45
4.6

71
7.2
7.3
74
7.5
7.6
7.7
7.8
7.9
7.10

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10
8.11
8.12
8.13
8.14
8.15

LIST OF TABLES

Title
Former Camp Butner Annual Inspection (Dedudding) Findings (1958-1967)

UXO Recovered and Detonated...........cooivvonvvieereereereiieieecrecnnnrsverereeieeereessssnssnns
Breakdown of Re-SeCtOred ADIS .....euvveriviiiiiereiereereereeeceeceresssseseesreeeeeessaessssans
Summary of Recovered UXO/OE by AOL..........cconvniiiiiiniiininniicniine

UXO Type SubCategories ..........cocoveriruiiiiiririiiiiiiiiniiisseencsttesesscsesscsascarensesnens
UXO Sensitivity SUDCALEZOTIES ...cevevrererierieenrieriienierieereceereneessreeseeenesaeeseens
Site Accessibility SUDCAtEZOTIES .....cc.covvuiiruiriirietiiicceeterceeeeeer e
Site Stability SUBCAtEZOTY ........vcoeeeeieiece e
UXO Contact Probability Levels........cccooivriieieiiiiciinniiecne et
Risk EVAlUALION ......ovtiieiiiiiei ettt

Potential ARARSs for UXO/OE Removal..........cccccovrieiiiieiinieecceieeeeeenne
Impact Analysis —~ Area LA ......ccoueriireiieeeee e
Impact Analysis — Area 4A ......ccoccovirieeie e resr et e e enes
Impact Analysis — Area 4B ..o
Impact Analysis —~ Area 4C .......coiiiiiieeii ettt et
Impact Analysis ~ Area 4D .......ccoioiiiiiiiiece et e
Impact Analysis ~ Area 4E ...
Impact Analysis — Ar€a d........ccccooviiiiiiiniiieieeerr e eee et e et eanssne e
Impact Analysis —~ ATEA S.....cooioiiei ettt
Impact Analysis ~ Lakeview SubdiviSion..........ccccevuiirieiciieciiieeieiecesiceeeeaa

Effectiveness Criteria Application for Area 1A ........cccccooiiininnininiencreenn,
Effectiveness Criteria Application for Area 4A ..o,
Effectiveness Criteria Application for Area 4B ........cccocoveiiriiniiiinnennecnneen,
Effectiveness Criteria Application for Area 4C .........ccoccoveevivincvcneciecccnneene
Effectiveness Criteria Application for Area 4D .........cccoeiveicnninencnncneenn.
Effectiveness Criteria Application for Area 4E ..........occccoirinirieneiinneneneeenenn
Effectiveness Criteria Application for Area 4 .........cccccooevviiinninnecciinenne,
Effectiveness Criteria Application for Lakeview Subdivision ......c...cccceccunene.
UXO/OE Risk Impact Analysis for Area LA .......ccooviiereriniecrnrernnieeeeseeans
UXO/OE Risk Impact Analysis for Area 4A.........cocoevvvvreieorvrinienierteeseseeceenens
UXO/OE Risk Impact Analysis for Area 4B ......ccocoevveiireiieciernernseeeeeean,
UXO/OE Risk Impact Analysis for Area 4C.......cccooereveeererrrreseeneereereeneenenens
UXO/OE Risk Impact Analysis for Area 4D.........cccceueeeireeviinreeererneeeeneneecnn.
UXO/OE Risk Impact Analysis for Area 4E .......cccoooerieireereenieeeeneeeeneerenens
UXO/OE Risk Impact Analysis for Area 4........cocoooeviveiereriereneeereeiseeneeecene

IAHUNT-CONUS\PROJECTS\BUTNER\EECAWINAL\TOC.DOC
CONTRACT NO. DACA87-95-D-0018
TASK ORDER 0067

Revision No. 4
7/9/2004



()

U

LIST OF TABLES (CONTINUED)

No. Title Page
8.16 UXO/OE Risk Impact Analysis for Lakeview Subdivision..........cccoceeeiciiiiiiiinninne. 8-20
8.17 Implementability Criteria Application for Area T1A......cccvinnnniinne, 8-23
8.18 Implementability Criteria Application for Area 4A.............ccoovvnininicneennes 8-24
8.19 Implementability Criteria Application for Area 4B..........c..coooviiiinniie 8-25
8.20 Implementability Criteria Application for Area 4C.............ccocoveiiiiiiininiiiieenee 8-26
8.21 Implementability Criteria Application for Area 4D............ccooeiviieiiiniiiieeeee 8-27
8.22 Implementability Criteria Application for Area 4E .............ccccoovviininiiiiniien, 8-28
8.23 Implementability Criteria Application for Area 4 ...........ccococvvviiininnnncninceennneienenns 8-29
8.24 Implementability Criteria Application for Lakeview Subdivision ........ccocovvevieeinienaa. 8-30
8.25 Area 1A Clearance to Depth of UXO/OE Cost Estimate ............ccccccvvvivniinniiniiniennnnne. 8-32
8.26 Area 4A Surface Clearance of UXO/OE Cost Estimate...........ccccccevvimniininnnenenncnnnn, 8-33
8.27 Area 4A Clearance to Depth of UXO/OE Cost Estimate ..............ccoovivniiiniiiniien 8-34
8.28 Area 4B Clearance to Depth of UXO/OE Cost Estimate ............ccocoovveeiienieecieeeenne. 8-35
8.29 Area 4C Clearance to Depth of UXO/OE Cost EStimate ...........ccccoeevveeinniniinineeccnnenean, 8-36
8.30 Area 4D Clearance to Depth of UXO/OE Cost Estimate ..........ccccoovieinviveninincnnnne, 8-37
8.31 Area 4 Surface Clearance of UXO/OE Cost Estimate........o.cccveviveiniiniiniiiininiieene 8-38
8.32 Area 4 Clearance to Depth of UXO/OE Cost Estimate..........c.ccooecoveiviiiininiiniiiennicnennn, 8-39
8.33 Lakeview Subdivision Clearance to Depth of UXO/OE Cost Estimate.............c...ccceuuee. 8-40
8.34 Selection Criteria Application for Area LA ........ccovoieimninrreeee e e 8-41
8.35 Selection Criteria Application for Area 4A ........cccooeeiriiiiieeee e e 8-42
8.36 Selection Criteria Application for Area 4B .......cccoooiiviriininecenccrree s 8-43
8.37 Selection Criteria Application for Area 4C .......c..cocooviviiiiiiienennncreciieeeee 8-44
8.38 Selection Criteria Application for Area 4D ........c.occvieiirriiiiecieerr et 8-45
8.39 Selection Criteria Application for Area 4E ........c.coooiriiriieii e 8-46
8.40 Selection Criteria Application for Area d..........cccoviiiiiiiiriiee e e 8-47
8.41 Selection Criteria Application for Lakeview Subdivision.........cccccceocveiinceninnnrecrnnins 8-48
9.1 Summary of Recommended Alternatives and Clearance Costs........cccecccvcrrerereecrerneercnan. 9-8
Xi Revision No. 4

IAHUNT-CONUS\PROJECTS\BUTNER\EECAWFINALNTOC.DOC 7/912004

CONTRACT NO. DACA87-95-D-0018
TASK ORDER 0067



) AE

ARAR
ASR
bgs

CESAW
CERCLA

CFR
DA
DERP
DGM
DID
DoD
EE/CA
EMS

‘ EOD
ESA
FDE
FSC
FUDS
GIS
GPS
HE
HTW
1A
IC
ID
INPR
mm
MMR
| MSD
J MPM

LIST OF ACRONYMS

architect/engineer
area of interest

armor piercing w/tracer (Table 3.1)

applicable or relevant and appropriate requirement

Archives Search Report
Below Ground Surface

Corps of Engineers, Wilmington District

Comprehensive Environmental Response, Compensation and Liability Act

Code of Federal Regulation
Department of the Army

Defense Environmental Restoration Program
Digital Geophysical Mapping

Data Item Description

U.S. Department of Defense
Engineering Evaluation/Cost Analysis
Emergency Management System
Explosives and Ordnance Disposal
Endangered Species Act

Findings of Fact and Determination of Eligibility
Federal Species of Concern

Formerly Used Defense Site
Geographic Information System
Global Positioning System

High Explosive

Hazardous and Toxic Waste
Institutional Analysis

Institutional Controls

Identification

Inventory Project Report

millimeter

Military Munitions Response
Minimum Separation Distance

Most Probable Munition
X1i

i TAHUNT-CONUS\PROJECTS\BUTNER\EECAVFINAL\TOC.DOC
i CONTRACT NO. DACA87-95-D-0018

TASK ORDER 0067

Revision No. 4
7/9/2004



()

J

NCNG
NCNHP
NCP
NDAI
NHPA
NOES
OE

OE RIA
OES
Parsons
PM
POW
PPCA
PTT
QA

QC
RAB
RAC
ROE
RTK
SARA
SC
SOwW
SI

SR
SUXOS
TBC
TCRA
TDMD
TEC
TNT
TPP
USA
USACE

LIST OF ACRONYMS (CONTINUED)

North Carolina National Guard
North Carolina Natural Heritage Program
National Contingency Plan

No DoD Action Indicated
National Historic Preservation Act
Non Ordnance-Related Scrap
Ordnance and Explosives

OE Risk Impact Assessment
Ordnance and Explosives Scrap
Parsons, Inc.

Project Manager

Prisoner-of-War

Plant Protection and Conservation Act
Powder Time Train (Table 3.1)
Quality Assurance

Quality Control

Restoration Advisory Board

Risk Assessment Code
Right-of-Entry

Real-Time Kinematic

Superfund Amendments and Reauthorization Act
Species of Special Concern
Statement of Work

Site Investigation

Significantly Rare

Senior UXO Supervisor

To Be Considered

Time Critical Removal Action
Time Domain Metal Detector
Topographic Engineering Center
Trinitrotoluene

Technical Project Planning

USA Environmental, Inc.

U.S. Army Corps of Engineers

X1ii

INHUNT-CONUS\PROJECTS\BUTNER\EECA\FINAL\TOC.DOC
CONTRACT NO. DACAB87-95-D-0018

TASK ORDER 0067

Revision No. 4
7/9/2004



LIST OF ACRONYMS (CONTINUED)

( } USAESCH U.S. Army Engineering and Support Center, Huntsville
UXoO Unexploded Ordnance
WP Work Plan
U
I\HUNT-CONUS\PROJECTS\BUTNER\EECA\FINAL\TOC.DOC X %?;;ZE’&ND- !

CONTRACT NO. DACA87-95-D-0018
TASK ORDER 0067



)

.

EXECUTIVE SUMMARY

ESI The former Camp Butner Site is a 40,384 acre site located approximately
15 miles north of Durham, partly in Durham, Granville, and Person Counties, North
Carolina. The U.S. Army Engineering and Support Center, Huntsville (USAESCH)
contracted Parsons to perform an Engineering Evaluation/Cost Analysis (EE/CA) at the
project site. The purpose of the EE/CA is to characterize the type, location and
distribution of unexploded ordnance (UXO), assess the risk posed by any residual UXO,
evaluate risk management alternatives, and identify and recommend the appropriate
response action alternatives to address the risk to the public.

ES2 The War Department acquired the former Camp Butner property from
private land owners in 1942 to be used as a training and cantonment facility during World
War II. The camp was primarily established for the training of infantry divisions
(including 78™, 89", and 4") and miscellaneous artillery and engineering units. The
ordnance used at the camp included rockets, mortars, grenades, and artillery rounds up to
240mm. UXO/ordnance and explosives (OE) that may be encountered within the camp
include: 2.36-inch rockets (practice and high explosive [HE]), rifle and hand grenades,
20mm through 155mm HE projectiles, 60mm and 8 1mm mortars, anti-personnel practice
mines, and demolition items to include TNT.

ES3 On January 31, 1947, the War Department declared Camp Butner excess.
Dedudding operations were initiated in 1947 and subsequent inspections resumed in
1949. Six areas identified during dedudding inspections in 1949 and 1950 received land
restrictions to ‘surface use only’ due to numerous HE duds found (Figure ES-1a). These
areas do not all correspond to known historic training ranges. Most of the affected
property was sold back to the original owners, with provisions outlined in the property
deed restricting land use to ‘surface use only’. The State of North Carolina negotiated the
purchase of 10,000 acres to be used to support the existing hospital. On November 3,
1947, the State purchased the hospital, later named the John Umstead Hospital, and 1,600
acres of the cantonment area to be used for various projects and agricultural development.
The North Carolina National Guard (NCNG) was conveyed 4,750 acres of the former
Camp Butner for training purposes.

ES4 As part of the Archives Search Report (ASR), an OE risk assessment was
conducted for the former Camp Butner as a whole using the procedure developed by the
U.S. Army Corps of Engineers (USACE) in accordance with MIL-STD-882C and AR 385-
10. The site was divided into 6 areas for evaluation purposes (Figure ES-1b). A Risk
Assessment Code (RAC) score was calculated and the camp received a RAC score of 1. As
a result, performance of an EE/CA was recommended on Areas 1, 2, 3, and 4. Area 5 was
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defined as uncontaminated. Area 6, the active NCNG training site, was not eligible for
characterization under this EE/CA.

ES5 Parsons performed digital geophysical mapping within Areas 1 through 5 for
the purposes of identifying and locating the presence of UXO/OE items. Supplementary
geophysical sampling was conducted using “mag and dig” methods. A total of 7087
anomalies were intrusively investigated within the 5 areas of interest (AOIs) covering
approximately 108 acres of the site during this EE/CA. During intrusive sampling, a total
of 13 UXO items were recovered: 2 UXO (including an Mk II hand grenade and M1
practice landmine with fuze) in Area 1; and 11 [including a nose fuze, three 37mm
projectiles, three 2.36-inch rockets, one S7mm projectile, two 105mm projectiles, and one
155mm projectile] in Area 4. Although OE scrap was recovered, no UXO was identified
in Areas 2, 3, or 5.

ES6 During the EE/CA investigation, findings made by a property owner at the
Lakeview Subdivision resulted in the allocation of sampling grids at this location. Based on
the intrusive results, which included the demoliton of a 37mm projectile, a Time Critical
Removal Action (TCRA) was conducted at the Lakeview Subdivision. The O to 6-inch
removal action was conducted over a 26-acre site. A total of six additional UXO items
were recovered including an electric blasting cap, M1 Al practice landmine fuze, Mk II
hand grenade, 37mm projectile, and two 2.36-inch rocket warheads.

ES7 Based on results of the EE/CA intrusive investigation, the AOIs designated
in the ASR were revised in order to delineate localized regions where UXO was recovered
(see Figures ES-1b and ES-1c). The modified AOI boundaries coincided with former
ranges identified in the ASR, as well as facilitated the selection of response alternatives. A
total of 9 sectors were created from the re-sectorization of the original 5 AOI boundaries.
The process of re-sectorization combined Areas 1 (excluding the water
tower/flamethrower range), 2, 3, and 5 into a modified Area 5. In contrast, Area 4 was
parceled into 7 AOIs which now include: Areas 4A, 4B, 4C, 4D, 4E, 4 (remaining land),
and Lakeview Subdivision. Area 1A was formed to capture the unanticipated findings
around the former Camp Butner water tower/flamethrower range.

ES8 A qualitative baseline risk evaluation was conducted using the OE Risk
Impact Assessment (OE RIA) model to evaluate ordnance and explosive risk to the public
from residual UXO items within these 9 AOIs. Results of the evaluation concluded that
the explosive safety risk in Area 4A, Area 4B, Area 4C, and Lakeview Subdivision is
high. Risk levels for Area 4D, 4E, and Area 4 (proper) ranged from low to moderate.
The risk model indicated that the explosive safety risk for Area 1A is moderate to high.
Area 5, comprising the largest AOI, was deemed low.

ES9 Four OE response action alternatives were identified and screened for each
AOI within the former Camp Butner. An initial screening was performed using the
general criteria of effectiveness, implementability, and cost. The response alternative
remaining after the initial screenings included: No DoD Action Indicated (NDAI);
Institutional Controls (ICs); Surface Clearance; and Clearance to Depth. Results from a
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comprehensive analysis of the screened alternatives identified the most appropriate
alternatives for each AOI (Figure ES-1d). Although the NDAI alternative was technically
recommended for Area 5 based on strict application of the comparative analysis, the
project team recommends site-wide IC. The Clearance to Depth alternative is
recommended for Areas 1A, 4A, 4B, and 4C. In light of the recently completed TCRA at
the Lakeview Subdivision and subsequent interpretation of potential remaining
subsurface ordnance, Clearance to Depth is also recommended for this AOI. The Surface
Clearance alternative was analyzed but was not recommended for any of the AOIs within
the former Camp Butner.

ES10 For Area 4D, Area 4E, and Area 4 (remaining land) site-wide IC strategies
are recommended despite the confirmed presence of UXO during the EE/CA. This
recommendation was based on current and future anticipated land use, terrain, exposure
pathways, and other factors outlined in Chapter 4 that indicate a removal action is not
justified at this time. However, to ensure public safety associated with the residential
component in each of these areas, a subsurface removal action is recommended
(comprising a two-acre residential footprint) encompassing each existing residential
dwelling. It should be noted that site-wide IC components will also be implemented,
although not selected as necessary via comparative analysis evaluation, for the entire site.
The overall estimated cost (in 2004 dollars) to implement the EE/CA recommendations
(identified in paragraphs ES9 and ES10) is $9,618,666.

ES11 The project Administrative Record, which includes the ASR and other
pertinent project documents, is maintained at two locations. The records are available for
public access at the South Branch of the Granville County Library at 1547 S. Campus
Drive, Creedmoor, North Carolina as well as the Town of Butner Operations Center,
205C West E Street, Butner, North Carolina.
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CHAPTER 1
INTRODUCTION

This Engineering Evaluation/Cost Analysis (EE/CA) report presents a
characterization of the type, location and distribution of ordnance and explosives (OE)
and unexploded ordnance (UXO) present within the boundaries of the former Camp
Butner as identified for investigation in the project Work Plan (Parsons, 2002). In
addition, an assessment of safety risk to the public from residual UXO/OE as well as an
evaluation of feasible UXO/OE response actions was conducted.

1.1 BACKGROUND

1.1.1 Camp Butner consists of approximately 40,384 acres that includes the town of
Butner and the North Carolina National Guard (NCNG) Camp Butner Training Site.
Because the NCNG training site is an active range, the 4,750 acres comprising the range
area were excluded from the EE/CA investigation.

1.1.2 The War Department acquired the former Camp Butner property from private
land owners in 1942 to be used as a training and cantonment facility during World War
II. The Camp was primarily established for the training of infantry divisions (including
78", 89™, and 4™) and miscellaneous artillery and engineering units. At least 15
ammunition training ranges were established within the Camp. The ordnance used at the
Camp included rockets, mortars, grenades, and artillery rounds up to 240mm, and various
initiating and priming material used as obstacles and mine field clearing devices.
UXO/OE that may be encountered within the Camp include: 2.36-inch rockets (practice
and high explosive [HE]), rifle and hand grenades, 20mm through 240mm HE projectiles,
60mm and 81mm mortars, anti-personnel practice mines, and demolition items to include
trinitrotoluene (TNT). A detailed description of the site and its historical use is presented
in Chapter 2 of this report.

1.1.3 The U.S. Army Corps of Engineers (USACE), U.S. Army Defense and
Ammunition Center and School, and the USACE Rock Island District (Rock Island
Ilinois), conducted a records search and reconnaissance of the project site in March
1993. The findings are documented in the Archives Search Report (ASR) and ASR
Supplement (USACE, 1997/2003). A summary of the ASR is presented in Chapter 2 of
this report.

1.2 PROJECT AUTHORIZATION

Parsons received Contract No. DACA87-95-D-0018, Task Order No. 0067, from the
U.S. Army Engineering and Support Center, Huntsville (USAESCH) to conduct an
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EE/CA of the former Camp (Appendix A). This EE/CA was performed in a manner
consistent with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), Sections 104 and 121; Executive Order 12580; and the
National Contingency Plan (NCP). All activities involving work in areas potentially
containing UXO hazards were conducted in accordance with USAESCH, USACE,
Department of the Army (DA) and Department of Defense (DoD) requirements regarding
personnel, equipment, and procedures. The 29 Code of Federal Regulations (CFR)
1910.120 were applied to all actions taken at this site.

1.3 PURPOSE AND SCOPE

The purpose of this EE/CA at the former Camp Butner Site is to characterize OE
nature, location, and concentration; provide a description of the OE-related hazards
affecting human use of the site; identify and analyze reasonable risk management
alternatives; and provide a convenient record of the process for use in final decision
making and judicial review. The scope of work conducted to achieve the objectives of
this EE/CA included a review of existing documents, site visit, collection of geophysical
data to identify potential OE, subsurface investigation of selected anomalies, and
preparation of this report as detailed in the Statement of Work (SOW [Appendix A]).

1.4 PROJECT TEAM

The technical project team consisted of USACE Wilmington District (CESAW),
USAESCH, Parsons, and USA Environmental, Inc. (USA). The roles of these team
members are described below and depicted in Figure 1.1. A detailed description of the

project team members can be found in Chapter 3 of the approved project Work Plan (WP,
[Parsons, 2002]).

1.4.1  U.S. Army Corps of Engineers, Wilmington District

CESAW is the Life Cycle Project Manager (PM) and funding agency for this project.
CESAW’s responsibilities include review of project plans and documents, obtaining
Right-Of-Entry (ROE) to properties in the investigation areas, working with the news
media and the public, and coordinating with State and local regulatory agencies on issues
pertaining to protection of ecological and cultural resources. Mr. Robert Keistler is
CESAW’s PM for this project and Mr. John Baden is the Technical Lead.

1.4.2  U.S. Army Engineering and Support Center, Huntsville

USAESCH is the lead technical agency for this project. USAESCH responsibilities
include procurement of architect/engineer (A/E) services, direction of the A/E contractor,
review and coordination of project plans and documents, and working with the news
media and the public. USAESCH provided technical expertise for OE activities during
the field activities. As the technical project manager, USAESCH is also responsible for
controlling the budget and schedule. Mr. Roland Belew is USAESCH’s PM for this
project.
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1.4.3 Parsons

Parsons is the prime A/E contractor to USAESCH and provides overall engineering
support and services for the EE/CA. Parsons was responsible for performance of the
activities detailed in the SOW (Appendix A). Parsons’ responsibility also included the
control of project schedule and budget. Mr. Don Silkebakken is Parson’s PM for this
project.

1.4.4 USA Environmental, Inc.

USA was the UXO subcontractor to Parsons. USA provided qualified UXO
personnel needed to conduct the field investigation. Services provided by USA included
escort and visual OE clearance of areas designated for geophysical investigation and
access routes identified by Parsons, and performance of intrusive investigations of
anomalies identified and reacquired by Parsons. USA was also responsible for all
UXO/OE operations, including handling, detonating, and storage of OE and OE scrap.
Parsons was responsible for ensuring and coordinating final disposal of OE scrap. Mr.
George Spencer was USA’s PM for this project.

1.5 PROJECT OBJECTIVES

The objective of this task order is for Parsons to prepare an EE/CA report (this
document) containing the following elements:

e Characterization of OE nature, location and concentration.
e A description of the OE-related hazards affecting human use of the site.
¢ Identification and analysis of reasonable risk management alternatives.

e A convenient record of the process for use in final decision-making and
judicial review, if necessary.
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FIGURE 1.1
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CHAPTER 2
SITE DESCRIPTION AND HISTORY

2.1 LOCATION

The former Camp Butner, consists of approximately 40,384 acres and
encompasses portions of Person, Durham, and Granville Counties, North Carolina
(Figure 2.1). The boundary of the site is loosely defined by the old Range Road, which
makes a contiguous loop around the site although identified by multiple names and
County designations. Approximately 75 percent of the Camp is located within Granville
County. The northern and eastern boundary roughly follows Range Road (County Road
1126). County Road 1721 (continuation of Range Road into Person County) defines the
western boundary and continues southward onto Cassam Road. The Southern Railroad
defines the southeastern border. A general layout map of the former Camp Butner Site is
presented in Figure 2.2.

2.2 PHYSICAL DESCRIPTION
2.2.1  Terrain and Vegetation

2.2.1.1 The terrain within the project site area is in the Piedmont Plateau
physiographic province. The topography is characterized by rolling hills with moderate
to steep slopes. Lake Butner (Holt Reservoir) is located in the south-central portion of
the former Camp Butner and stretches northeast into NCNG property. The most common
land use is agriculture and forestry. This combination of land use is typified by cropland
clearings within expanses of woodland.

2.2.1.2 The vegetation in the undeveloped areas is primarily moderate to dense
forest. The understory is predominantly dogwood, poison ivy, Christmas fern, and
Japanese honeysuckle. Wooded areas typically consist of hardwoods and pine located
throughout the hillsides. Presently, forested areas in the northeastern region of the site are
undergoing commercial logging that has denuded the landscape and created hummocky
terrain. Vegetation in farmed areas consists of grasses and agricultural crops, often
tobacco.

2.2.2  Geologic and Soil Conditions

Former Camp Butner is located within the Durham Sub-basin. The predominate
bedrock formation is Arkosic Sandstone. The sandstone is tan in color, medium to very
coarse grained, and contains mica. The soil is from the Triassic Age and is an acidic
bedrock material. The Site, located within the White Store-Creedmoor soil association,
has gently sloping to moderately steep, moderately well drained (sandy loam) soils with a
subsoil of firm clay.
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223 Climate

The project site is subject to warm, humid summers and mild winters. The lowest
mean temperature of 28 °F occurs in January and the highest mean temperature of 90 °F
in July. The annual average rainfall is approximately 47 inches with an average monthly
rainfall between 3 to 4 inches. The estimated maximum frost penetration for the general
area is 4 inches.

2.3 HISTORY

2.3.1 On February 12, 1942, the War Department issued an order for the
acquisition of land near the Durham, North Carolina area to be used as a training and
cantonment facility during World War II. At the time, the land use was primarily low
density residential in nature. The original authorization was for 60,000 acres of real
property; however, the actual amount of land acquired was approximately 40,384.39
acres.

2.3.2 The land to establish Camp Butner was obtained by the War Department
from private landowners primarily by fee with only 128.40 acres in easements, 2.51 acres
in licenses, and 52.40 acres in leased tracts. Although the Camp was considered active

until 1946, its use for training exercises lasted only for approximately 18 months from
early 1942 to June 1943.

2.3.3 The construction of Camp Butner began February 25, 1942 and proceeded
at a high rate until its completion in August of the same year. The camp was primarily
established for the training of infantry divisions (including 78®, 89" and 4™) and
miscellaneous artillery and engineering units. Camp Butner was designed to house up to
40,000 troops. In addition to infantry training, the site was the location of the one of the
Army’s largest general and convalescent hospitals and the War Department’s Army
Redeployment Center.

2.3.4 The first Division to arrive at Camp Butner was the 78" “Lightning”
Division on August 15, 1942. Soon after that, other Divisions began arriving. The
primary misston of Camp Butner was to train combat troops for deployment and
redeployment overseas. There were approximately 15 live-fire ammunition-training
ranges encompassing a combined approximately 23,000 acres. Other training ranges
included a grenade range, a 1000-inch range, a gas chamber, and a flame-thrower training
pad. There was also an ammunition storage area. In September of 1943, the first
Prisoners of War (POWs) arrived at the camp. Figure 2.3 identifies the historical military
land use for the Camp.

2.3.5 On January 31, 1947, the War Department declared Camp Butner excess.
At that time, the Federal government was negotiating with the State of North Carolina for
a lease on the hospital. The State was interested in using the hospital as a State mental
hospital. The State was also negotiating the purchase of 10,000 acres to be used to
support the hospital. On November 3, 1947, the State purchased the hospital, later named
the John Umstead Hospital, and 1,600 acres of the cantonment area to be used for various
2-2 : Revision No. 4
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projects and agricultural development. The NCNG was conveyed 4,750 acres of the
former Camp Butner for training purposes.

2.3.6 After Camp Butner was declared surplus, dedudding operations were
initially conducted in 1947 and continued through 1950. The Recapitulation Dedudding
Report presented in the ASR stated that 1366 UXO/OE items had been discovered and
destroyed by the completion of dedudding operations. Six areas were identified during
dedudding inspections as warranting land restrictions to ‘surface use only’ due to the
numerous amount of HE duds found. These six areas (Figure 2.3) identified were defined
as the following: Area A (an artillery impact area); Area B (a bazooka and rifle grenade
impact area); Area C (an artillery and rifle grenade impact area); Area D (a moving target
area); Area E (a bazooka and rifle grenade impact area); and Area F (a hand grenade
court). Much of the property was sold back to the original owners, with provisions
outlined in the property deed restricting land use to ‘surface use only’.

2.3.7 Periodic inspections of the six areas with land restrictions were conducted
between 1958 and 1969. During the inspections and removal of ordnance from the
restricted areas other property owners identified ordnance for disposal that had been
found in unrestricted areas. Table 2.1 lists the type of ordnance items found during the
annual/semiannual inspections of restricted areas (as well as general findings within
unrestricted areas) at the former Camp Butner Site:

TABLE 2.1
FORMER CAMP BUTNER
ANNUAL INSPECTION (DEDUDDING) FINDINGS

(1958 - 1969)
AREA RESTRICTED TO

‘SURFACE USE ONLY’ TYPE OF UXO RECOVERED
Area A Rifle grenade, 2.36-inch rockets, 37mm, 40mm, 8lmm mortar,
105mm, 155mm, and 240mm projectiles
Area B 2.36-inch rockets and 81 mm mortars
Area C 8 1mm mortars, 37mm, 105mm, 155mm, and 240mm projectiles
Area D 2.36-inch rocket, 37mm and 40mm projectiles
Area E 2.36-inch rocket
Area F No findings reported
Other “Unrestricted” Areas Hand grenades, 37mm, 40mm, 60mm, 81mm, 105mm, and 155mm
projectiles and 2.36-inch rockets

2.3.8 The ordnance used during training at Camp Butner included small arms,
grenades, artillery rounds ranging from 20mm through 240mm, and various initiating and
priming material used as obstacles and minefield clearing devices. UXO/OE recoveries
made during the dedudding operations confirmed historic munitions use. UXO/OE that
may be encountered within the site include: 2.36-inch rockets (practice and HE), rifle and
hand grenades, 20mm through 240mm HE projectiles, 60mm and 81mm mortars, anti-
personnel practice mines, and demolition items to include TNT.
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24 DEMOGRAPHIC PROFILE

2.4.1 The 2000 census (US Census Bureau) estimates the population of the Town
of Butner at 5,792 and for the County of Granville 48,498. According to the 2000 census
estimates for Granville County, population by gender is 52.5% male and 47.5% female;
population by race is 60.7% white, 34.9% black or African American, 4% Hispanic or
Latino, 0.5% American Indian and Alaska Native, and 0.4% Asian. The largest
population by age is between 35 to 44 years with a median age of 36.2 years. The 2000
census for Granville County determined an average household size of 2.58 persons, with
a median household annual income of $39,965.

2.4.2 An estimated population growth rate of 17.6% is expected for Granville
County (within which the majority of the areas of interest [AOIs] reside) between the
years 2005 and 2015. Projected economic development for Granville County indicates an
increase in total annual earnings by 29.8% and a rise in employment of 11.6%.
Manufacturing is predicted to remain the leading industry in Granville County over the
next ten years. Over the same time period, agricultural production and employment are
forecasted to slow, although earnings are still expected to increase (Holland, 2002). In
general, indicators show moderate regional economic and development growth in and
around Granville County over the next ten years.

2.5 CURRENT AND FUTURE LAND USE
2.5.1 The current stakeholders within the former Camp Butner Site include:

e North Carolina Department of Agriculture and Consumer Services - operates
Umstead Farm Unit (4,200 acres);

e North Carolina State University — operates Beef Cattle Field Laboratory (1,300
acres);

e NCNG Training Site (4,750 acres);

e State Department of Corrections — operates Polk Youth Institution and Umstead
Correctional Center (160 acres);

e  State Department of Health and Human Services — operates John Umstead State
Hospital and Murdoch Center (394 acres);

e U.S. Army Corps of Engineers — northern part of Falls Lake State Park and
Waterfowl Impoundment Reserve (2300 acres);

e Federal Government — operates four Federal Correctional Complexes comprised
of a correctional facility and federal hospital (770 acres); and

e  Various private landowners.

2.5.2 Presently, a large percentage of the land within the former Camp Butner Site is
undeveloped, with the exception of the Town of Butner. Current land use assignment for
the areas of the site encompassed by Durham, Granville, and Person Counties are
predominantly agriculture / open space and residential / agriculture (>5 acres) (Holland,
2002).  Private land ownership parcels may exceed 200 acres in areas utilized for
agriculture and forestry. Residential land use also makes up a significant percentage of
the site and is typified by low-density development manifesting along main roads. The
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majority of these parcels are multi-use for a combination of agricultural and residential
purposes.

2.5.3 Current residential development is encroaching in areas to the south and
stretching north along the eastern boundary of the site. Sprawling development will
continue to be experienced in these regions due to migration from Durham and Wake
Counties. With an estimated population growth rate of 17.6% for Granville County
forecasted by 2015, the projected housing development will increase as well by an
estimated 1,748 additional housing units by 2010 (Holland, 2002). The long-range master
plan for the Town of Butner predicts an additional 1,850 acres of residential land will be
developed by 2020 (OBrien/Atkins, 1998). The majority of residential development in
Granville County is expected to take place in the Butner and Creedmoor areas. As growth
and residential development continue throughout the region, land used for agriculture and
forestry will consequently diminish.

2.6 PREVIOUS INVESTIGATIONS

2.6.1 DERP-FUDS Field Inspection for Preliminary Assessment

2.6.1.1 During March 1990 USACE CESAW conducted a field inspection of the
former Camp Butner to gather data regarding potential applicability of the Defense
Environmental Restoration Program — Formerly Used Defense Sites (DERP-FUDS)
(USACE, 1990a). Historical documentation of inspections of restricted areas and
dedudding reports were reviewed and numerous interviews were conducted. A summary
of the findings include:

+ Identification of a Final Ownership Map of Camp Butner showing the dedudding
operations as of April 6, 1950.

» Confirmation that ordnance has been periodically found within the former ranges
and Fort Bragg explosives ordnance disposal (EOD) has been responding.

» Personnel interviewed from the Federal Correctional Institution stated they knew
of no reports of ordnance being found on their facility. A POW camp was
previously located at this location.

» The largest round reportedly used at the Camp was a 240mm projectile.
» Three tear gas chambers existed at the facility.

» Lightning Lake may have a military trash dump beneath it.

2.6.1.2 The report (included as part of the ASR and available in the project
Administrative Record) concluded that “ordnance is a major problem” and that “there are
ranges with impact areas for artillery, bazooka, rifle grenades, moving target, rifle, pistol,
mortars, rockets, and hand grenades that are not fenced or marked as dangerous areas.”
The report estimated “the number of rounds per acre” at “10 to 100”. Action items
identified included preparation of an Inventory Project Report (INPR) and a risk
assessment as well as follow-up phone calls to several interviewees.
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2.6.2  Findings and Determination of Eligibility

Under the DERP, CESAW prepared a Findings and Determination of Eligibility
(FDE) for the former Camp Butner in July 1990 (USACE, 1990b). The report confirmed
that the Camp was formerly used by DoD and eligible for DERP FUDS consideration. A
risk assessment code (RAC) score of 4 (further action and completion of INPR
recommended) was assigned to the Camp as a whole. The report noted the establishment
of deed restrictions on the much of the property prior to sale, as well as area restrictions.
Government inspections were conducted at the site until 1973. In October 1990 the INPR
was completed. The preliminary assessment recommended two projects for
consideration. This resulted in the EE/CA investigation (Project Number 104NC000902)
conducted by Parsons, as well as a recommendation for Hazardous Toxic Waste (HTW)
Project (Project Number 104NC000901). The HTW project was an investigation of the
Lighting Lake Area. A letter dated January 5, 1999 from the State of North Carolina
concurred with the classification of the HTW site as a “No Further Action Site".

2.6.3 1992 Site Investigation Report

A site investigation was conducted by Black &Veech Waste Science and
Technology Corporation for the USACE Savannah District dated May 26, 1992. This
investigation addressed the Camp Butner Landfill at the bottom of Lightning Lake. The
landfill site was part of the former Camp Butner and designated for disposal of excess
brass and ammunition that could not be packed for shipment when the 78™ Division
transferred to Europe. The report included background information, remedial
investigation results, and qualitative risk factors at the landfill site (ASR).

2.6.4 1993 Archives Search Report (ASR)

In September of 1993 the USACE, Rock Island District, conducted a records search
and site inspection for the Camp. The final report, the ASR, documents the extent and
nature of their findings of UXO/OE contamination (USACE, 1997/2003). The former
Camp Butner was divided into 6 areas for evaluation purposes (Figure 2.4). Areas 1 and
4 were classified as having “confirmed” ordnance present. Areas 2 and 3 were classified
as “potential” areas for ordnance present. Area 5 was identified as “uncontaminated” and
Area 6, which is currently used as the NCNG Training Center, was not assessed due to its
active status and ineligibility for DERP-FUDS. A RAC score was developed based on
best available information resulting from record searches, field observations, interviews,
and measurements. This information was used to assess risk based upon the potential OE
hazards identified at the site. The risk assessment was composed of two factors: hazard
severity and hazard probability.

2.6.5 1998 Site Visit

A Site Visit was conducted by USACE on July 21 and 22, 1998 to evaluate the
applicability of implementation of a Time Critical Removal Action (TCRA) and to
reevaluate the overall RAC score of 1 (assigned through the ASR process). The
investigation team visited Areas 1, 2, 3, and 4. The conclusion was a TCRA was not
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warranted although the RAC score was not modified.

2.6.6 Other Investigations

A Final Environmental Impact Statement was prepared for the U.S. Department of
Justice, Federal Bureau of Prisons in May 1992. This report provided an assessment of
the environmental consequences of a proposed action to expand the existing Federal
Correctional Institution.

2.6.7 2000 Site Visit

Parsons conducted a Site Visit between June 5 and 7, 2000 (Parsons, 2000a). The
purpose of the Site Visit was to develop a familiarity with the former Camp, visually
inspect areas identified as confirmed or potentially contaminated with OE in the ASR,
and photograph the AOIs for the potential EE/CA. In addition, the intention was to
qualitatively evaluate applicability of various geophysical approaches for implementation
during the EE/CA.

2.6.8 2001 Topographic Engineering Center (TEC) Report

Maps created and produced by the U.S. Army Corps of Engineers, Engineer
Research and Development Center, Topographic Engineering Center (TEC), have been
compiled in a report following evaluation of historic aerial photographs of the former
Camp Butner (USACE, 2001a). Although subjective, this process identified potential
ground scars and impact areas. This information was used in the preparation of the
project Work Plan to support or refute the locations of suspect ranges impact areas as
well as aid in the selection of grid and transect locations (Parsons, 2002). Ground scars
identified by TEC could represent ill-defined impact craters or be the result of otherwise
benign military activity to include general construction, logging, small arms ranges,
obstacle courses, or a variety of other uses. They only suggest activity at the location was
occurring during the active military occupation of the facility. Major impact areas
identified by TEC confirm the usage and configuration of many suspect firing ranges
described in the ASR (USACE, 1997/2003).

2.6.9 2003 ASR Supplement

In 2003 the USACE, Rock Island District, prepared a supplement to the existing
ASR in support of preparation of the Military Munitions Response (MMR) Range
Inventory (USACE, 2003). The former Camp was divided into five primary areas
(encompassing multiple ranges). All of these areas were previously documented in the
original ASR (and considered during this EE/CA) only the groupings were revised to fit
the input and evaluation criteria requirements of the MMR database. Subchapters 3.2 and
3.5 provide details of the EE/CA range designations. The MMR groupings are presented
below:

e Gas Chamber
o Flamethrower Range

e Hand Grenade Range
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e Range Complex 1 (South of Enon Road and North of Old NC 75/Southern
Range Road excluding the NCNG)
= (Central Artillery Impact Area
» Rifle Ranges
» Landscape 1000 inch .22 caliber Range
* AA 1000 inch .22 caliber Range
= Pistol Range
= AT 1000 inch .22 caliber Range
» MG 1000 inch .30 caliber Range
= 37mm Range
*  60mm/81mm Mortar Range 1
*  60mm/81mm Mortar Range 2

e Range Complex 2 (North of Enon Road)
s West Artillery Impact Area
» Rifle/MG Range 1
= Rifle/MG Range 2
* Mock German Village

Aside from the former Gas Chamber, not considered as a potential source of OE
contamination, each of the above ranges were included within the EE/CA investigation
presented within this document.

2.7 PREVIOUS REMOVAL ACTIONS

2.1 A TCRA was initiated at the Lakeview Subdivision in tandem with the
EE/CA investigation for removal of the immediate and imminent danger to public safety
posed by the presence of UXO (Parsons, 2003). The removal action was in response to
public concern stemming from several UXO findings at Lakeview Subdivision that
occurred during this EE/CA investigation. The TCRA was conducted between November
2002 and March 2003 and included land survey, brush clearance, intrusive removal
action, and digital geophysical mapping (DGM).

2.7.2 A total of 26 acres were designated for clearance in and around the
Lakeview Subdivision for the TCRA, inclusive of a 100-foot buffer zone. Parsons and
USA conducted the TCRA inclusive of a clearance of all metallic items comparable in
mass or larger than a 37mm projectile in the top 6 inches of soil at the TCRA site.
During the clearance, six UXO items were recovered and destroyed including: an electric
blasting cap, Mk II hand grenade, 37mm HE projectile, M1 Al Mine fuze, 2.36-inch
rocket motor with fuze, and 2.36-inch HE warhead. Following the clearance, DGM was
conducted over the 26-acre site for evaluation as to whether further subsurface removal
actions were warranted. The DGM survey conducted after completion of the TCRA
suggests that additional subsurface investigation is warranted (Appendix B). The
USAESCH reviewed the DGM survey and had the following conclusions:

“The geophysical maps prepared subsequent to field activities confirm the presence of additional
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metallic debris concentrated within the immediate vicinity of the Cash Property with lesser amounts
dispersed throughout the Lakeview Subdivision area. Review of the geophysical data collected, historical
information, utility locations, surface feature maps, and the TCRA excavation results indicate the origin of
recovered UXO, OE scrap, and non-OE scrap may be the result of periodic debris disposal in addition to
fired projectiles”. “The only way to confirm the remaining anomalies are not UXO is to conduct a
clearance to depth removal action beginning in the northwest corner of the site in the immediate vicinity of
the Cash Property and proceeding grid by grid towards the south and east until no additional UXO are
recovered”.
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CHAPTER 3
SITE CHARACTERIZATION

3.1 SITE INVESTIGATION

DGM was performed at the former Camp Butner using the EM-61 and EM-61
MK 2 metal detectors to identify and locate surface and subsurface geophysical anomalies
for intrusive sampling. A ranking algorithm was developed and applied to the
geophysical data in order to select anomalous responses characteristic of suspect
ordnance for intrusive investigation (see Subchapter 3.1.4.2). The main objective of
geophysical/intrusive investigation is to characterize the nature and extent of UXO/OE at
the site and support the risk-based recommendations of OE response alternatives. This
chapter describes the geophysical methods and procedures, intrusive results, and the
nature and extent of UXO presence.

3.1.1 Instrumentation

Two site-specific geophysical prove-outs were conducted from September 18
through September 22, 2000 and from March 12 through March 16, 2001 to identify the
most effective geophysical equipment to be used during the EE/CA geophysical
investigation. Based on the analysis of current available geophysical technologies,
familiarity with site conditions, and Parsons’ experience at other sites, two geophysical
methods selected for testing included time domain electromagnetic metal detectors and
flux-gate magnetometers. The results from the prove-out demonstrated that the Geonics®
EM-61 and EM-61 MK 2 Time Domain Metal Detectors (TDMD) were most effective
overall. These instruments were selected (and USAESCH-approved) for use at the former
Camp Butner Site based on high detection rates and low false alarm rates (Parsons, 2002).
The Schonstedt® Magnetic Locator also indicated acceptable performance and was used
for “mag and dig” clearance of a limited number of grids with particularly rough terrain,
as described later in this chapter.

3.1.1.1 Geonics® EM-61 TDMD

The EM-61 instrument is a high-sensitivity high-resolution TDMD, which is used
to detect both ferrous and non-ferrous metallic objects. A transmitting coil emits a pulsed
electromagnetic signal that generates subsurface eddy currents. As the transmitted signal
decays in time, a secondary signal is induced within conductive bodies that oppose the
change in magnetic flux. The decay rate of the secondary magnetic field depends on the
conductivity of the subsurface environment. Receiver coils measure the intensity of the
secondary response decay rate by integrating the voltage induced at the receiver coils for a
given duration. The EM-61 data logger collects data at automatic time intervals
determined by the user. During the EE/CA at the former Camp Butner Site, the EM-61
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was operated in a hand-pulled configuration using automatic time intervals for surveying
grids. Figure 3.1 presents a photograph showing the usage of the EM-61 at the site.

3.1.1.2 Geonics® EM-61 MK 2 TDMD

The EM-61 MK 2 instrument is a high-sensitivity high-resolution four-channel
TDMD. The EM-61 MK 2 operates under the same principles as the standard EM-61,
and utilizes the same top and bottom coil system. Receiver coils of the EM-61 MK 2
measure the intensity of the secondary response decay rate in a conductor by integrating
the voltage induced in the receiver coils over four different time gates. Data from four
channels corresponding to four time gates are recorded to provide a more complete
measurement of the response decay rate for improved target characterization. The decay
rate is a complex function of the conductivity, magnetic permeability and shape of the
target, so analysis of the decay rate could allow discrimination to some degree of the
subsurface metallic items. Early time gates enhance the detection of smaller targets; a
mid-range time gate (channel 3) is the same time gate used for the standard EM-61 and is
useful for comparative analysis. The EM-61 MK 2 was used in the hand-pulled
configuration and deployed during Phase I data acquisition (comprising approximately
50% of the geophysical mapping effort). Because the instrument used on-site was a
prototype, difficulties arose when instrument components required replacement. The
decision was made to discontinue using the EM-61 MK 2 for the standard EM-61 during
Phase II. Since both units have a common recording channel data from both instruments
can be compared and evaluated.

3.1.1.3 Schonstedt® Magnetic Locator

Schonstedt® Magnetic Locators detect subsurface ferrous metal items. The
technology utilizes two fluxgate sensors mounted a fixed distance apart and aligned in a
gradiometer configuration. The Schonstedt locator is a hand-held unit that detects
changes in the earth's ambient magnetic field caused by ferrous metal (the sensors are
fixed and aligned to eliminate a response to the earth's ambient field). The Magnetic
Locators generate an audible analog response when the two sensors detect a disturbance
of the earth's ambient field associated with a ferrous target. Schonstedt® Magnetic
Locators were used by UXO-qualified personnel at the former Camp Butner Site prior to
advancement of any stakes, pin flags, or similar subsurface markers, to prescreen anomaly
locations for subsequent reacquisition in grids, and for “mag and dig” clearance of a
limited number of grids.

3.1.14 Trimble® 4700 Real-Time Kinematic (RTK) Total Station Global
Positioning System (GPS)

The Trimble® 4700 RTK GPS consists of a high precision rover unit linked by
radio to a fixed base station that allows real time acquisition of geodetic data. The
Trimble® 4700 RTK GPS is capable of attaining centimeter accuracy dependent on
satellite constellation and unobstructed transmission signal path between satellite and
ground based receivers. Meandering path surveys were performed using the Trimble®
4700 RTK GPS system in conjunction with the EM61 MK 2, which enabled positioning
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and geophysical data to be merged real time. Due to mature forest canopy and varying
topography, usage of the Trimble®4700 RTK GPS for meandering path surveys was
confined to areas of the site that were generally flat and open/non-vegetated. The
Trimble® 4700 RTK GPS was also used for establishing the grid corners and
reacquisition of selected geophysical anomalies.

3.1.2  Quality Control of Geophysical Instruments

3.1.2.1 The field crew performed and recorded the following Quality Control
(QQC) tests for all instruments on a daily basis:

e  Static background test twice daily (beginning and end of each day) to record
background response for 3 minutes over a quiet area considered to represent
known site conditions.

e  Static spike test twice daily (beginning and end of each day) to record
instrument response over a standard QC item for 3 minutes.

e Latency test was conducted before and after data acquisition in a grid or
transect line. The test line was 100 feet or the length of the grid and included
a standard QC item (e.g., trailer ball) placed at a known location. The test line
was traversed twice, once in each direction that data was to be collected in
the grid.

3.1.2.2 Additional QC was achieved by leaving the QC item placed for the
latency test within the grid for the duration of data collection. The location of this item
was recorded by the field crew and the anomaly response from the QC item was analyzed
during the data processing. The response and location of this item within the survey grid
provided QC of both instrument functionality and data positioning. On occasion, EM-61
response to the trailer ball was found to vary by more than 25%, and upon review, the
variations were found to be due to either varying instrument heights over the trailer ball
or differences in the orientation of the trailer ball with respect to the instrument sensors.
In all such cases, the data were reviewed by the Senior Project Geophysicist and found to
be of good quality and were accepted. Corrective actions were also taken by informing
the survey teams of the variations and providing instructions to modify their procedures.

3.1.2.3 The QC test readings taken at the beginning and end of each day and for
each grid were compared, and if they differed by more than 25%, then the data were
reevaluated and, if necessary, the problem was corrected or the instrument was replaced.

3.1.2.4 Quality Assurance (QA) was conducted by USAESCH on selected grids,
unknown to Parsons, to verify instrument response and reacquisition of anomalies. QA
was accomplished by the burial of seed items at anonymous grid locations by a
USAESCH Geophysicist. Seed items were selected to generate a response characteristic
to ordnance likely encountered at the site. Seed items buried within grids intrusively
investigated were successfully recovered during the EE/CA investigation.
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3.1.3  Geophysical Survey

The geophysical mapping effort conducted at former Camp Butner was performed
in two phases. The first phase was conducted between March 26 and July 11, 2001 and
the second phase between March 18 and May 24, 2002. The total area geophysically
surveyed was approximately 132 acres. A combination of grids and “meandering paths”
were used during the geophysical mapping. The locations of the sampling areas were
dispersed as detailed in Section 4.2 of the approved project Work Plan (Parsons, 2002).
The selection/location process was dynamic and involved a number of factors including
statistical validity, representative coverage, biased sampling, available right-of entry
grants from property owners, and project team input. Locations were adjusted in the field
on occasion due to terrain or vegetation conditions and new information obtained as the
result of the ongoing study. Several grids were relocated to properties where UXO was
recently found or from comments received at Public Meetings.

3.1.3.1 Grid Survey

3.1.3.1.1 The majority of geophysical mapping was achieved using grid survey
techniques. Data was acquired using the hand-pulled EM-61 and EM-61 MK 2, which
required an operator to collect data along survey lines within a pre-established grid. The
hand-pulled unit consisted of a single set of 0.5-meter by 1-meter coils, with a top and
bottom coil separation of 40 centimeters. The unit was pulled from a plastic handle that
extended perpendicular from the long axis of the lower coil.

3.1.3.1.2 The grid surveys were conducted by first establishing the corners of a
grid using professional land surveyors or qualified Parsons’ personnel. Grid corners were
surveyed using conventional land survey techniques in conjunction with GPS. To ensure
the future reestablishment of each grid at the time of reacquisition and intrusive
investigation, wood stakes and metal spikes were inserted at each corner of a grid. A
UXO-qualified escort conducted a visual and surface sweep using a Schonstedt magnetic
locator over the area where a stake or spike was to be driven prior to insertion. Grid
dimensions were generally 100 feet by 100 feet. The grid was divided into parallel lines
spaced 2.5 feet apart for EM-61 and EM-61 MK 2 surveys.

3.1.3.1.3 The grid survey method used by the geophysical data collection teams
relied on the instrument operator(s) walking straight lines at a constant pace to achieve
accurate reacquisition. The geophysical data were collected by traversing these lines with
the geophysical survey equipment. During data acquisition, the instrument operator
inserted fiducial markers into the data as they were recorded. The fiducial markers were
used to reference the data to positional coordinates at the time of processing.
Geophysical data were recorded in automatic mode using a polycorder or Pro4000 data
logger at a rate of 12 samples per second. The data was initially referenced in local
coordinates and translated into U.S. state plane coordinates during the data processing
phase. Approximately 118 acres were digitally geophysically mapped using the grid
survey method.
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3.1.3.2 Meandering Path Survey

Prevailing site conditions limited the application of meandering path surveys due
to varying topography and mature tree canopy that limited GPS coverage. Meandering
path surveys were selectively conducted in open fields and where satellite reception was
unimpeded. The EM-61 MK 2 was used in conjunction with a Trimble 4700 RTK GPS
to allow both geophysical and geodetic data streams to be merged during data acquisition.
The GPS antenna was set over the center of the coils to capture positional data using a
logging rate of one reading per second. The instrument operator then traversed within the
limits of the open area using this hand-pulled system. Approximately 9 acres were
digitally mapped using the meandering path technique.

3.1.33 Analog Detection (Mag and Dig)

In addition to the grid survey techniques, a “mag-and-dig” method was also used
during the geophysical investigation. The “mag-and-dig” method was used in two
instances: to survey those grids that posed unusually difficult access for the larger EM-61
units; and for grids assigned during the intrusive phase of the investigation. A
Schonstedt® Magnetic Locator was used to locate ferrous subsurface anomalies in such
grids. Immediately after anomaly identification, UXO-qualified personnel excavated and
identified the anomaly sources. In cases where large numbers of anomalies were
detected, a method was devised to reduce the digging of non-ordnance anomalies (e.g.
ferrous containing rocks). The method involved a UXO-qualified operator sweeping an
entire grid and placing a pin flag at each location where a geophysical anomaly was
detected. The method required the surveyed grid to be divided into four quadrants from
which 7 to 8 anomalies per quadrant were selected for excavation. A total of 30
anomalies were excavated per “mag and dig” grid in this manner. Approximately 5 acres
were intrusively investigated using this survey technique.

3.14  Anomaly Identification
3.14.1 Data Processing

3.1.4.1.1 At the end of each day, the geophysical data were downloaded from the
data loggers to the field laptop computer. The downloaded data files (daily static tests,
latency tests, and geophysical surveys) were then imported into manufacturer supplied
software programs (DAT61™ for Windows for the EM-61 data and DAT61 MKII™ for
the EM-61 MK 2). Preprocessing of the transferred data was then performed, which
included the adjustment of start, end and fiducial marker positions entered by the
instrument operator. Data spikes, defined as a single datum or set of data points that
diverge significantly from contiguous values, were edited to ensure that terrain-induced
spikes (not representing subsurface metallic debris) were removed. This process involves
review and interpretation of field notes and other data by the project geophysicist and
results in a clearer picture of anomaly presence.

3.1.4.1.2 Following the preprocessing phase, data files were converted into XYZ
format and exported from DAT61™ or DAT61 MKI™ into Geosoft Oasis Montaj for
post-processing and graphical display. The geophysical data were leveled, lagged, and
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translated from latitude/longitude to state plane coordinates. EM-61 MK 2 data included
data from 4 channels, corresponding to the 4 separate time gates, from which the sum was
taken to create a fifth channel for use in graphical interpretation. Meandering path survey
data did not require translation because it had been previously merged with positional
data upon collection. Finally, processed data from the bottom coil response was gridded
and graphically displayed in preparation for analysis and interpretation.

3.14.2 Anomaly Selection and Ranking

3.14.2.1 Interpretation of anomalies was based upon the instrument response
from the bottom coil (EM-61) or sum of four channels bottom coil (EM-61 MK 2). The
gridded data were analyzed for anomalous responses characteristic of suspect ordnance.
Color contour maps were generated from the gridded data to display anomalous features
and make anomaly selections. In order for the ranking algorithm to rank reliably,
anomalies were selected at the location corresponding to the maximum response value. A
database containing the selected anomalies was then compiled in Geosoft and imported
into an Access database where a ranking algorithm was then applied.

3.1.4.2.2 The ranking process focused on assigning higher ranks to anomalies that
were more likely to be associated with buried or unknown ordnance items, and on
reducing the number of false positive anomalies. The ranking process was based on the
comparison and analysis of several anomaly characteristics, including: comparing the
detected anomaly signals to prove-out signatures of known inert ordnance seed items;
comparing the anomaly signals to background levels; and, the analysis of response
characteristics. Specifically, the ranking process considered the following criteria:

EM-61 and EM-61 MK 2 Anomaly Ranking Criteria:

e A data channel distinguishable above *“background” (location-specific
baseline signal influenced by numerous factors including power lines,
temperature, soil type, etc.).

e Similarity between anomalous responses on all channels compared to the
observed response over inert ordnance seed items detected in the prove-
out grid.

e Association between anomalous response characteristics and instrument
noise or terrain features.

Once each anomaly was compared against these criteria, an anomaly rank was assigned
using the following logic, depending on the instrument used:

EM-61 MK 2 Anomaly Ranking (Phase 1)

e Rank 1: The anomaly responses in all 4 channels was within the ranges of
at least two of the inert ordnance seed items detected in the prove-out grid
and the anomaly response was distinguishable above background in either
all or channels 1 through 3.

e Rank 2: The anomaly responses in all 4 channels were within the ranges
of at least one of the inert ordnance seed items detected in the prove-out

3-6 ' Revision No. 4
L\HUNT-CONUS\PROJECTS\BUTNER\EECAFINAL\Chapter-03.doc 7/9/2004
CONTRACT NO. DACAg7-95-D-0018
TASK ORDER 0067



N

S

grid and an above background response in at least channel 1 or the
anomaly responses in all 4 channels were within the ranges of 4 of the
inert ordnance seed items detected in the prove-out grid, regardless of
whether any of the responses were noticeably above background. In
addition upon review, some anomalies that received rankings of 3 were
revised to 2 based upon professional judgment.

e Rank 3: All anomalies that do not fall within the criteria of Rank 1 or
Rank 2 anomalies and are not associated with items used to establish
navigation controls or to perform QC functions.

¢ Rank 4: The anomaly is associated with an item or object observed on the
ground surface or known to exist in the surveyed area (e.g. corner nail,
fence post, utility, etc.); or, the anomaly is associated with a QC object.

EM-61 Anomaly Ranking (Phase 2)

e Rank la: The anomaly responses can be associated with three or more
inert ordnance seed items detected in the prove-out grid and both the top
and bottom channel readings were distinguishable above background.

e Rank 1b: The anomaly responses can be associated with at least one of
the inert ordnance seed items detected in the prove-out grid and either the
bottom or the top and bottom channel readings are distinguishable above
background.

e Rank 2: The anomaly responses may be associated with one or more of
the inert ordnance seed items detected in the prove-out grid but the
bottom channel is not distinguishable above background; or, the anomaly
is suspected of being associated with instrument noise or terrain features;
or, the anomaly could not be associated with any of the items seeded in
the prove-out grid.

e Rank 3: The anomaly is suspected to be the result of geologic features or
other cultural features but could not be confirmed through logbook notes.

e Rank 4: The anomaly is associated with an item or object observed on the
ground surface or known to exist in the surveyed area as documented in
the project logbook (e.g., corner nail, fence post, and other cultural
features).

3.1.4.2.3 The ranked anomalies were then categorized by area and area-specific
anomaly selections criteria formulated by the project team to enhance anomaly selection
on an area-specific basis. The area specific selection criteria considered both the anomaly
rank and the type or types of UXO targets that were anticipated in each of the areas of the
site. However, due to uncertainty regarding potential multiple use ranges and potential
dumpsites, a percentage of anomalies not suspected to be ordnance were investigated at
all sites.

3.1.42.4 In general 100% of the Rank 1, la, and 1b anomalies were selected for
intrusive investigation. To account for the possibility that a designated Rank 2 anomaly
may be associated with a suspected or an unknown ordnance item, percentages of Rank 2
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anomalies were selected for intrusive investigation. A smaller percentage of Rank 3
anomalies were also investigated to validate the anomaly ranking methodology. By
definition, Rank 4 anomalies are comprised of known sources that did not warrant
investigation.

3.1.4.2.5 The cumulative area geophysically investigated at the former Camp
Butner Site was approximately 132 acres, inclusive of “mag-and-dig” acreage. Final
analysis from the geophysical mapping effort identified 10,743 Phase 1 anomalies and
4,185 Phase 2 anomalies. Based on the area selection criteria, a total of 8,545 Phase 1
anomalies were selected for intrusive investigation, inclusive of all Rank 1 anomalies and
percentages of Rank 2 and 3. Similarly, the selection criteria applied to the Phase 2
ranked anomalies identified a total of 3,086 anomalies for investigation. Due to the
relatively low number of Rank 2 and Rank 3 anomalies (707) in Phase 2, it was
considered prudent by the project team to investigate 100% of the Phase 2 anomalies
rather than select percentages by area for investigation as was done in Phase 1. A total of
570 “mag-and-dig” anomalies were also intrusively investigated as part of Phase 2.

3.1.5 Anomaly Dig Sheets

All anomalies identified during the field investigation were uniquely numbered
and listed on Anomaly Dig Sheets. The unique number included an anomaly
identification (ID), which reflected the grid ID and the sequential anomaly ID for that
grid. The Anomaly Dig Sheet also included the location of the anomaly in either local
grid coordinate system or North Carolina State plane coordinates, as well as the millivolt
response of the peak signal associated with the anomaly.

3.1.6 Anomaly Reacquisition

Approximately 11,631 (8545 Phase 1 and 3086 Phase 2) anomalies were selected
as candidates for reacquisition and subsequent intrusive investigation based on
application of the anomaly ranking and selection strategy. When reacquiring grid
anomalies, measuring tapes were initially pulled across the length (y-axis) of the grid; one
measuring tape was pulled from the southwest to northwest corner and another from the
southeast to northeast corner. A third measuring tape was then pulled across the width
(x-axis) of the grid and held at each end by a member of the dig team in order to facilitate
movement of the tape measure along the y-axis. A non-metallic pin flag (displaying the
anomaly ID) was then placed at the point of intersection of the x and y-axes measuring
tapes, as indicated in local coordinates on the dig sheet. Finally, the precise anomaly
location was refined using the Schonstedt Magnetic Locator.

3.1.7 Intrusive Investigation

3.1.7.1 The intrusive investigation at former Camp Butner was conducted from
August 5 through October 17, 2002. A total of 7071 anomalies were intrusively
investigated including 6501 anomalies selected from the digitally mapped geophysical
data and the 570 anomalies identified during the “mag-and-dig” survey. Some anomalies,
although selected for investigation via the screening process identified above, could not
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be excavated. Although not all inclusive, reasons for deletion of a selected anomaly from
the investigation included:

e The area or subarea was considered characterized (for example, many
anomalies identified for investigation in Area 3 — Grenade Training
Range were not investigated following project team concurrence that the
findings indicated that a grenade range was never present at the location).

e The area digitally mapped was subsequently covered by an agricultural
crop and the property owner would not allow the intrusive investigation to
proceed.

e UXO was present within a grid or group of grids. In such cases the grid is
determined to be characterized and all remaining anomalies are deleted
from further investigation.

e Evacuation refusal by resident within the minimum separation distance
(MSD) for the area of concern.

e High concentration of anomalies in a low-likelihood area (for example,
due to the numerous anomalies in Area 1 — Cantonment Area and the
absence of any historical firing fans, anomalies were eliminated when
present in large clusters). Anomalies displaying significantly large
readings, representative of potential burial areas, were investigated.

3.1.7.2 The Parsons project geophysicist compared the findings from each
intrusively investigated anomaly (with the exception of “mag-and-dig” anomalies) with
the maximum amplitude originally recorded by the geophysical instrument to ensure the
item recovered was reasonable for the reading. If the item excavated was not consistent
with the selected anomaly data, further investigation of the anomaly location was
conducted.

3.1.7.3 All 7071 anomalies intrusively investigated were excavated by UXO-
qualified personnel. During the intrusive excavation, each anomaly was treated as a
suspect UXO/OE item until it was determined otherwise. Occasionally, intrusive
investigation teams could not identify any metallic objects within the “critical radius”
(three feet for grids, five feet for meandering path) at an anomaly location. These
locations were designated as “false positives” (shown as “no contact” on the dig sheets).
Site wide, 390 “false positives” (6%) were identified from the 6,501 anomalies selected
from the digitally recorded data. The presence of some “false positives” is inherent in
geophysical/intrusive investigations; with 15% considered the maximum acceptable
occurrence level (USACE Data Item Description [DID] OE-005-05, March 2000,
paragraph 10.4.3). Many reasons exist for the presence of “false positives” including
residual rust in the soil, proximity of power lines, metallic surface debris moved after
initial survey, rough terrain causing equipment jolts, etc. None of the “mag-and-dig”
anomalies, by definition, resulted in a “false positive.”
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3.1.7.4 After an anomaly was excavated, the intrusive investigation team
recorded the anomaly type, a brief description of their finding(s), the anomaly depth and
any actions taken. All of this information was recorded on the Anomaly Dig Sheet. The
available choices for anomaly types were predetermined as UXO, Ordnance-Related
Scrap, Non Ordnance-Related Scrap, False Positive, and Other. In addition, the project
geophysicist continually compared the actual findings with the anticipated findings given
the anomaly rank and signature. All of the UXO items found as a result of interpretation
of DGM survey were Rank 1 anomalies, thus validating the selection scheme.
Conversely, several thousand investigated Rank 1 anomalies were not UXO. Further, OE
scrap items (indicative of potential UXO presence) cannot be similarly ranked due to their
variability in size and shape.

3.1.7.5 The anomaly types identified on the Anomaly Dig Sheets are briefly
described in the following sub-chapters.

3.1.7.1 Unexploded Ordnance (UXO)

Anomalies were identified as UXO (noted as “U” in the Anomaly Dig Sheets) if
the recovered item was “a military munition that contains explosive, pyrotechnic, or a
chemical agent and has been primed, fuzed, armed, or otherwise prepared for action, and
which has been fired, placed, dropped, launched, projected, and remains unexploded by
design or malfunction” (USACE, 1998b).

3.1.7.2 Ordnance Scrap (OE Scrap)

Anomalies were identified as Ordnance Scrap items (noted as “OES” in the
Anomaly Dig Sheets), if the recovered item was “a military munition or component
thereof which contains no explosive, pyrotechnic, or chemical agent. Fragments of
military munitions, which have functioned as designed or were destroyed, are ordnance
scrap if they have no explosive, pyrotechnic, or chemical filler.” (USACE, 1998b).

3.1.7.3 Other

By definition, anomalies identified as non-munitions found at ordnance sites are
designated as Other (USACE, 1998b). Due to the geologic conditions and the high
number of anomalies attributed to iron-bearing rocks, the Other category was sub-divided
as described below to distinguish between man-made items and geologic conditions.

3.1.7.3.1 Non Ordnance-Related Scrap (NOES)

Anomalies were identified as Non Ordnance-Related Scrap (noted as “NOES” in
the Anomaly Dig Sheets), if the recovered items were not related to any ammunition
and/or ammunition components. These items included metal scrap such as nails, chains,
cables, metal wire, and pipes.

3.1.7.3.2  Geological Interference

Anomalies were identified as geological interference (noted as “O” in the dig
sheets), if the recovered items were not related to ammunition nor were they man-made
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metallic debris. These items included materials such as iron-bearing rock (ubiquitous in
the area), ferrous soil with no visible metallic item, and any item not fitting one of the
categories above.

3.1.7.4 False Positive

Anomalies were identified as False Positive (noted as “FP” in the dig sheets), if
no discernable metallic objects were identified at the anomaly excavation location and the
magnetometer did not display an audible signal either at the triangulated location or in the
general vicinity (approximate 5 foot radius around the pin-flagged location).

3.1.8 Intrusive Investigation Findings

3.1.8.1 A total of thirteen UXO items were recovered during the EE/CA
investigation, as summarized on Table 3.1. In addition, 6 UXO were recovered during
the TCRA as described in Subchapter 2.7. A total of 1491 out of the 7,071 anomalies
intrusively investigated during the EE/CA contained items designated by the intrusive
field teams as OE Scrap. A table summarizing all anomaly findings is presented in
Appendix C.

3.1.8.2 Following the identification and removal of the anomaly, the excavated
area was backfilled and restored to its original pre-intrusive condition. Upon completing
the intrusive investigation at the former Camp Butner Site, QC checks were performed in
accordance with the approved Work Plan procedures [Parsons, 2002].

3.1.9 Recovered UXO

UXO recovered during the EE/CA investigation at the former Camp Butner Site
included one 155mm projectile, two 105mm projectiles, a S7mm projectile, three 2.36-
inch bazooka rockets, three 37mm projectiles, Mk II hand grenade, M52-series nose fuze,
and M1 practice mine with spotting charge and fuze. Additionally, 6 UXO were
recovered during the TCRA at the Lakeview Subdivision. A list of the UXO items
recovered during the EE/CA and TCRA, as well as the corresponding grid IDs and depths
of findings are tabulated in Table 3.1. Discussion of the UXO items identified at the
former Camp Butner Site is presented in Subchapter 3.3.

3.1.10 OE Scrap Disposal

At the completion of the EE/CA, the recovered OE scrap items were inspected by
the Parsons UXO Safety Officer and the USA Senior UXO Supervisor (SUXOS) and
certified as non-hazardous scrap and disposed of through Swartz and Sons, Inc. in
Durham, NC. A DoD Form 1348-1A was completed for the OE scrap items turned in to
the scrap metal dealer. The DoD Form 1348-1A, signed by the USA SUXOS and the
Parsons Safety Officer, is provided in Appendix D.
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TABLE 3.1
UXO RECOVERED AND DETONATED (EE/CA AND TCRA)
CAMP BUTNER SITE, DURHAM/GRANVILLE/PERSON COUNTIES, NC
; Depth
Grid ID . ep UXO Item Comments Ordn'ance Sclrap Ma.p ) Number of OE Scrap
(inches) Findings Location Items
A1G0209 (EE/CA) 1 Mk II hand grenade Detonated Two M15 grenades D9 2
A1G0211 (EE/CA) 10 MI practice mine with spotting Detonated NA D9 0
charge and fuze '
A4G0020 (EE/CA) 3 105mm projectile unfuzed® Detonated Two M51 fuzes and HE fragments C3 28
A4G0071 (EE/CA) 30 155mm shrapnel round unfuzed Detonated 155mm base plate and HE fragments C3 22
with expelling charge’
A4G0093 (EE/CA) 10 2.36-inch warhead unfuzed® Detonated HE fragments C2 4
A4G0284 (EE/CA) 3 M52 Series nose fuze Detonated HE fragments C6 34
A4G0366 (EE/CA) 6 57mm HE fuzed Detonated 57mm AP-T C5 1
A4G0402 (EE/CA) 1 37mm HE fuzed Detonated NA BS 0
A4G0418 (EE/CA) 2 37mm HE fuzed Detonated NA B4 0
A4G0525 (EE/CA) | Surface 105mm projectile unfuzed® Detonated 37mm, PTT fuze , 57mm AP-T, and HE C5 11
fragments
A4G1436 (EE/CA) 3 37mm HE fuzed Detonated 60mm mortar fin C7 1
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TABLE 3.1, CONTINUED
UXO RECOVERED AND DETONATED (EE/CA AND TCRA)
CAMP BUTNER SITE, DURHAM/GRANVILLE/PERSON COUNTIES, NC
. Depth
Grid ID : ep UXO Item Comments Ordn.an?e Sclrap Ma? i Number of OE Scrap
(inches) Findings Location Items
A4G1439 (EE/CA) 18 2.36-inch HE Detonated HE fragments D4 2
A4P/3 (EE/CA) 3 2.36-inch HE Detonated Two 2.36-inch rockets, two 2.36-inch D5 5
rocket motors, and M9 rifle grenade
334 (TCRA) 6 M1 Al Landmine fuze Detonated NA C7 0
335 (TCRA) ] 2.36-inch warhead fuzed Detonated 2.36-inch nose cone and HE fragments C7 2
349 (TCRA) 4 Mk II hand grenade Detonated NA Cc7 0
349 (TCRA) 2 37mm HE fuzed Detonated NA c7 0
358 (TCRA) 1 2.36-inch warhead unfuzed® Detonated 2.36-inch rocket motors, 60mm mortar C7 7
fins and rifle grenade tail boom
375 (TCRA) 2 Electric basting cap Detonated M1 mine fuzes C7 2

NA -~ Not Applicable, AP-T = Armor piercing w/tracer, PTT = Powder Time Train, HE = High Explosive

1 - All “other ordnance-related findings” were determined inert or fully expended and handled as Ordnance and Explosives Scrap (OES).
2 - Map Location identified on Figures 3.2a and 3.2b
3 — This item was not fuzed, however, it was considered hazardous in its recovered state due to the presence of residual explosives and was detonated.
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3.2 SOURCE, NATURE, AND EXTENT OF UXO/OE

This chapter provides an overview of the results of the intrusive investigation
performed at the former Camp Butner Site. The ASR divided the site into six (6) areas
based on several factors including historic military land use, suspect impact or overshoot
areas, and property controlled by the NCNG. The AOIs, initially designated as Areas 1
through 6, are shown on Figures 3.2a and 3.2b along with the intrusively sampled grid
locations. The property designated as Area 6 (NCNG Training Center) encompasses
approximately 4750 acres of training ranges, impact areas, and buffer zones and is owned
and operated by the NCNG. Area 6 was not included in the EE/CA investigation due to
its current status as an active training range. The results of the EE/CA investigation are
presented for each of the remaining five areas discussed in the following paragraphs.

3.2.1 Areal

3.2.1.1 Area 1, referred to as the Cantonment Area and Vicinity, encompasses
approximately 3,300 acres of the east-central portion of the site now known as the
unincorporated Town of Butner (Figure 3.3). The Town of Butner consists of a network
of roadways historically utilized by the Cantonment and presently providing access to
residential communities and institutional facilities. Ranges and training areas known to
have been present in Area 1 included a flamethrower range, a small arms range, a 1000-
inch range, an ordnance shipping and receiving area, a magazine storage area, and a tear
gas chamber (USACE, 1997/2003).

3.2.1.2 The ASR recommended an EE/CA investigation of Area 1 based on the
“potential” presence of UXO. Only .30 caliber cartridge cases were discovered during the
ASR reconnaissance and no records of OE findings since facility closure were found
(USACE, 1997). However, interviews with NCNG personnel and other sources indicated
that OE items have been found in recent years, especially in the vicinity of the “1942”
Camp Butner water tower located off Central Avenue (Figures 3.2a and 3.2b). The water
tower is situated within proximity to the ASR-designated former flame thrower/small
arms ranges, which may have served other training purposes. A discovery of a 2.36-inch
HE rocket located adjacent to the Camp Butner water tower was made in 2000.

3.2.1.3 Approximately 5.3 acres geophysically mapped in Area 1 were intrusively
investigated during the EE/CA investigation. This acreage represents approximately
0.2% of the 3,300 acres encompassed by Area 1. Due to widespread development within
the Town of Butner including: residential housing, public schools, and state and federal
facilities, placement of sampling grids in Area 1 was focused primarily in undeveloped
areas.

3.2.14 Locations of the intrusively investigated grids are presented in Figures
3.2a and 3.2b. Based on the anomaly ranking criteria and selection strategy (described in
Subchapter 3.1.4), a total of 315 (311 Rank 1, 2 Rank 2, and 2 Rank 3) anomalies were
intrusively investigated. Results from the intrusive investigation identified two (0.6%)
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UXO and 5 (1.5%) OE scrap items out of the 311 investigated in Area 1. Thirty-four
(11%) of the anomalies investigated were considered “false positives” as no discernible
metallic debris were found. The two UXO items were confined to a small training area
near the water tower. Appendix C presents the intrusive findings of the UXO, OE scrap,
and non-OE scrap/Other items found in Area 1.

3.2.1.5 The intrusive results from Area 1 show recovered UXO and OE scrap
items concentrated in grids located northeast of the water tower off Central Avenue. The
two UXO items recovered from the general area included an Mk II hand grenade and an
M1 practice mine with spotting charge and fuze recovered at 1 inch and 10 inches below
ground surface (bgs), respectively. Intrusive findings identified OE scrap consisting of
five inert (expended) M15 grenades. The ordnance related intrusive findings and
concrete fortification are indicative of a grenade training range at this location.

3.2.1.6 Area 1 has been found to contain UXO items and OE scrap items as
identified during the EE/CA. The UXO and OE scrap findings of the EE/CA
investigation were recovered from four of the six total grids within the vicinity of the
water tower located off Central Avenue. Both UXO items recovered were Rank 1
anomaly selections. The remainder of intrusive findings, approximately 98% of the
anomalies investigated, in Area 1 consisted of non-OE scrap and Other.

3.2.2 Area2

3.2.2.1 Area 2 is identified as the Ammunition Storage Area and Dump located
north of the Town of Butner along State Route 75/County Road 1104 (Figure 3.4). Area
2 was designated as an approximately 7 acre tract. The land is owned by the State of
North Carolina and is currently idle. Several World War II vintage earth covered
magazines remain; otherwise the parcel is partially forested with thick underbrush. Some
magazines have been used by local farmers to store agricultural products.

3.2.2.2 The ASR recommended an EE/CA investigation of Area 2 based on the
“potential” presence of UXO. Aside from the storage magazines remaining, no OE was

discovered during the ASR reconnaissance and no records of OE findings since facility
closure were found (USACE, 1997).

3.2.2.3 A total of approximately 5.8 acres were geophysically mapped during the
EE/CA investigation of Area 2. This acreage represents approximately 83% of the 7
acres designated for this area. Sampling was not conducted atop the magazine locations.
Figure 3.4 depicts the location of grids sampled in Area 2. Based on the anomaly ranking
criteria and the approved anomaly selection strategy, 288 (235 Rank 1, 34 Rank 2, and 19
Rank 3) geophysical anomalies were selected for intrusive investigation.

3.2.2.4 During the intrusive investigation, the Project Geophysicist evaluated
intrusive results for the presence of ordnance related findings. Based on the intrusive
results, an assessment was made after 195 (77%) of the selected anomalies had been
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investigated. The results revealed that no UXO or OE scrap items had been recovered in
Area 2. Thirteen (7%) of the anomalies investigated were considered *“false positives” as
no discernible metallic debris was found. Because the distribution of sampling provided
representative coverage (approximately 4.2 acres) in conjunction with the lack of
presence of UXO or OE scrap in the sampled population, the decision was made by the
project team, in accordance with the USAESCH PM, to discontinue further intrusive
investigation of Area 2.

3.2.2.5 No UXO items were found in Area 2. Non-OE scrap recovered included
items such as nails, wires, metal rods, barbed wire, pipes, steel strap, metal scrap, etc.
Appendix C presents the intrusive investigation summary of non-OE scrap and Other
items found in Area 2.

3.2.3 Area 3

3.2.3.1 Area 3 is identified as Grenade Training Ranges that were reportedly
located within the current Umstead Farm (North Carolina Department of Agriculture and
Consumer Services), a dairy cattle research farm (Figure 3.5). The approximately 5-acre
parcel designated for the EE/CA investigation is located in open pasture located
approximately 0.25 mile west of the intersection of County Road 1004 and County Road
1121.

3.2.3.2 The ASR recommended investigation of Area 3 based on the “potential”
presence of UXO. No OE was discovered during the ASR reconnaissance and no records
of OE findings since facility closure were found (USACE, 1997). The Umstead Farm
Unit Superintendent was interviewed during the Site Visit (Parsons, 2000) and stated he
was familiar with the history of the grenade range but was unaware of its exact location
within the farm.

3.2.3.3 Approximately 8.5 acres were geophysically mapped in and around Area
3. A total of 1173 (743 Rank 1, 231 Rank 2, and 199 Rank 3) anomalies were selected
for intrusive investigation based on the anomaly ranking criteria and the approved
anomaly selection strategy. Concurrent to the intrusive investigation in Area 3, intrusive
results were evaluated by the Project Geophysicist for the presence of ordnance related
items. Following the excavation of 829 (71%) of the selected anomalies, a review of the
intrusive results found no UXO or OE scrap items recovered from the approximately 6.4
acres investigated. Forty (5%) of the anomalies investigated were considered “false
positives” as no discernible metallic debris were found. The project team, with
USAESCH PM approval, concluded that no further characterization was warranted in
Area 3 based on the lack of ordnance related findings.

3.2.3.4 No UXO items were found in Area 3. Non-OE scrap recovered included
items such as horse shoes, plow blades, leaf springs, hinges, an ax head, nails, wires,
metal scrap, etc. Appendix C presents information tabulated from dig sheets that
summarizes and describes non-OE scrap/Other items found in Area 3.
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3.24 Area d

3.2.4.1 Area 4, the Ammunition Training Ranges and Impact Area, is the largest
AOI, comprising the entire northern half and east-central portion of the site (Figure 3.6).
Area 4 includes nearly 21,950 acres (greater than 34 square miles) of training ranges,
impact areas, and buffer zones. The land is owned by private and state entities with a
variety of land uses including agriculture and low density residential development. The
areas not utilized for agricultural or residential purposes consist of moderate to heavy
forest.

3.2.4.2 The ASR recommended further investigation of Area 4 based on the
“confirmed” presence of UXO (USACE, 1997). This determination was based on direct
witness of ordnance items, documented evidence verifying actual witness by others since
closure, or statements from individuals with factual knowledge of ammunition
presence/recovery. Two 155mm projectiles were observed at a homestead located off
Enon Road in Area 4, during the ASR reconnaissance (USACE, 1997). The ASR team
located the remains of a mock German village and movable ammunition targets, which
was subsequently verified by Parsons’ field teams. During the site visit, the Site
Investigation (SI) team discovered a large fragment of a 105mm HE projectile located at a
homestead within this sector. Based on the discoveries made by the ASR team, Area 4
was confirmed as having ordnance present.

3.2.4.3 During the course of the EE/CA investigation, ongoing field investigation
activities generated public awareness, which triggered numerous calls from local
residents. Parsons received several reports from local residents and authorities that
pertained to past and present ordnance related findings throughout Area 4. For example,
one property owner, residing along the eastern boundary of the site, informed Butner
Public Safety and Parsons of findings uncovered while tilling one of his fields. The items
were later identified as inert 2.36-inch practice rockets and were disposed of by Fort
Bragg EOD. Another property owner, located in the northern central region of the site,
reportedly discovered several fuzes and a 155mm HE projectile on his property and
contacted Fort Bragg EOD for removal and disposal of the ordnance items. This same
property owner also subsequently found a 105mm HE projectile. Another finding was
reportedly made by an adjacent neighbor who described discovering a 155mm HE
projectile on his property approximately ten years ago, which Fort Bragg EOD detonated.
These reported findings prompted the placement of sampling grids on the above
properties in the vicinity of the discovered items.

3.2.4.4 At a public meeting held in April 2002, a Lakeview Subdivision property
owner informed USAESCH and Parsons of the recent discovery of a 2.36-inch rocket on
his property in November 2001. As a result of the meeting, USAESCH instructed
Parsons to place sampling grids (A4G1436 and A4G1437) on the property where the
2.36-inch rocket was found. A total of 82 anomalies were selected for investigation; all
Rank 1, Rank 2, and Rank 3 anomalies were excavated. A 37mm projectile (UXO), an
inert 60mm mortar tail boom, and various other OE scrap items were recovered during
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the intrusive investigation. Based on the UXO finding from the EE/CA investigation, a
TCRA was conducted at the Lakeview Subdivision (Parsons, 2003).

3.2.4.5 Due to the large size of Area 4, the implemented sampling strategy
focused on sampling within known impact and suspect areas, while also achieving a
broad distribution of sampling coverage (representative coverage). As discussed above,
when local residents reported discovering ordnance items coincident to the ongoing field
investigation, sampling grids were placed at the general location of the finding as
approved by USAESCH. Representative coverage was attained mainly by using sampling
grids, but also included small areas mapped by meandering path transects. In areas of
very rugged terrain and steep inclines, “mag-and-dig” operations were performed (as
described in Subchapter 3.1.3) to supplement the geophysical mapping. “Mag and Dig”
surveys were also performed on newly assigned grids that were placed in areas of concern
identified during the intrusive phase of the EE/CA investigation.

3.2.4.6 A total of approximately 77 acres were intrusively investigated in Area 4
during the EE/CA investigation. This acreage represents 0.4% of the 21,950 acres
designated within Area 4. Based on the anomaly ranking criteria and the approved
anomaly selection strategy, a total of 4968 anomalies were intrusively investigated. A
total of 11 UXO (0.2%) and 1485 OE scrap items (30%) were recovered from the
anomalies investigated in Area 4. The UXO items found included an M-series nose fuze,
two 2.36-inch rockets, a 2.36-inch warhead, three 37mm projectiles, a 57mm projectile,
two 105mm projectiles, and a 155mm shrapnel round. These items were recovered from
depths ranging from ground surface to 30 inches bgs (Table 3.1). Two hundred and thirty
(5%) of the anomalies investigated were characterized as “false positives” as no
discernible metallic debris was found. Included in the total acreage investigated are
“mag-and-dig” sampling grids totaling 19 grids with 570 anomalies excavated.
Appendix C presents information tabulated from dig sheets that summarizes and
describes UXO, OE scrap, and non-OE scrap/Other items found in Area 4.

3.2.47 An additional 26 acres were intrusively investigated as part of the TCRA
at the Lakeview Subdivision. The “mag and dig” method was used during the 0 to 6 inch
clearance, which consequently biased findings in this area to within 6 inches bgs. Six
UXO were recovered including an electric blasting cap, a M1 Al landmine fuze, a Mk II
hand grenade, a 37mm HE projectile, and (2) 2.36-inch rocket warheads. A total of 66
OE scrap items were recovered including remnants of M1 landmine fuzes, 2.36-inch
rocket motors and fins, 60mm fins, and rifle grenade tail booms.

3.2.4.8 Area 4 has been found to contain UXO items and OE scrap items as
identified during the EE/CA and TCRA investigations. The spatial distribution of UXO
and OE scrap findings in the north, west and central regions of Area 4 is generally
consistent with known impact areas from former firing ranges. UXO items originally
selected from digitally mapped data consisted of 9 Rank 1 and 1 Rank 2 selections. The
remainder of the UXO items, (1) EE/CA and (6) TCRA, were recovered using the “mag
and dig” operations.
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3.2.5 Area$

3.2.5.1 Area 5, referred to as Remaining Land, is the second largest AOI,
comprising most of the southern third of the project site (Figure 3.7). Area 5 includes
nearly 10,372 acres (16.2 square miles) of outlying land between the cantonment area and
the artillery training ranges. The land included in Area 5 is currently owned by such
entities as Federal Correctional Facilities, state owned cattle farms, Waterfowl
Impoundment Reserve, as well as private property. The majority of the land is dedicated
to agriculture and forestry.

3.2.5.2 The ASR recommended no action for Area 5. This determination was
based on lack of confirmed or potential evidence of UXO. No OE was discovered during
the ASR reconnaissance and no records of OE findings since facility closure were found
(USACE, 1997).

3.2.5.3 Approximately 14.3 acres were intrusively investigated during the EE/CA
investigation.  This acreage represents approximately 0.1% of the 10,372 acres
encompassed by Area 5. Geophysical survey techniques utilized in Area 5 primarily
consisted of grid surveys, with some meandering path transects. Sampling coverage in
Area 5 was broadly distributed. Based on the anomaly ranking criteria and the approved
anomaly selection strategy, a total of 754 anomalies were intrusively investigated. A
single “spider” plate (pressure plate) from an M1 anti-tank practice mine was recovered
from grid A5GO0018 located in a wooded area adjacent to a cultivated field and
represented the only OE scrap item. Seventy-three (10%) of the anomalies investigated
were considered “false positives” as no discernible metallic debris were found. No other
ordnance related findings were discovered in Area 5.

3.2.5.4 No UXO items were found in Area 5. One OE scrap item was recovered
from Area 5 during the EE/CA investigation. The item, an inert “spider” plate (pressure
plate) from an M1 anti-tank practice mine, was found at ground surface. Appendix C
presents information tabulated from dig sheets that summarizes and describes OE scrap
and non-OE scrap/Other items found in Area 5.

3.3 RECOVERED ORDNANCE ITEMS

The OE-related items recovered during the EE/CA and TCRA investigations are
presented in Table 3.1. Recovered OE scrap items included remnants from practice
mines, various fuzing mechanisms, 2.36-inch bazooka rockets, 37mm projectiles, S7mm
projectiles, 60mm mortars, 81lmm mortars, 105mm projectiles, and 155mm projectiles.
Appendix E provides a brief description of the UXO items recovered during the EE/CA
intrusive investigation at the former Camp Butner.

3.4 FIRING FANS

3.4.1 Presently, the only archival evidence delineating the various firing ranges is
the 1942 Target Range Locations Layout Map contained in the ASR. Firing fans are
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known only to have been configured throughout Area 4 and Area 6 (currently the NCNG
training site) and are presented in Figure 2.3. The layout map designated Range 10 as a
proposed 37mm Anti-Tank Range. Range 11 was designated for 60mm and 8 1mm trench
mortars and was placed to the north of Range 10. Ranges 10 and 11 were both
established for firing west to east. Range 14 was also designated for 60mm and 81mm
trench mortars but was oriented for firing south to north. The impact areas used by each
of these three ranges fall within the same general location of the site.

3.4.2 Range 12 and Range 13 were located in the northern half of Area 4. Range
12 was configured to fire from north to south and was originally proposed for rifle and
light machine gun training. Range 13 was originally proposed for the same purpose and
configured to fire from east to west, consequently sharing the same impact area as Range
12. Tt is unlikely that either Range 12 or Range 13 were used for small arms based on
impact craters and recovered ordnance (consists mostly of 105mm and 155mm
projectiles) from the presumed impact area. Therefore, the most likely designation for
both of these ranges would have been for the firing of 105mm and 155mm artillery. The
dedudding map presented in the ASR depicting ordnance found during annual inspections
between 1958 and 1967 confirmed that numerous HE ordnance including 37mm, 40mm,
81mm, 105mm, 155mm, 240mm, 2.36-inch rockets, and rifle grenades were discovered
in and around the firing fans and impact area of Area 4. In addition, TEC’s historical
aerial photographic interpretation identified numerous impact craters within these firing
ranges consistent with heavy artillery training (USACE, 2001a).

3.5 RE-SECTORIZATION OF AOI BOUNDARIES

As a result of the EE/CA site characterization, the original AOI boundaries have
been modified in order to facilitate selection of OE response alternatives. The re-sectored
AOI boundaries are based on UXO type, UXO distribution, and current and near future
land use. Refinement of the area boundaries enhances distinction of the spatial
distribution of UXO and ordnance related findings. In general, grids identified as
containing UXO and OE scrap usually appear in clusters with findings of similar
ordnance type. Areas 1 through 5 have undergone boundary modifications as described
below. A breakdown of re-sectored AOIs with respective boundary revisions is presented
in Table 3.2.

3.5.1 Area 1A

3.5.1.1 The boundary that now delineates Area 1A includes sampled grids
characterized with UXO and OE scrap located just north and east of the water tower and
is comprised of approximately 20 acres (Figure 3.8). Area 1A falls within the
Flamethrower Range identified in the MMR Range Inventory (Subchapter 2.6.9). The
EE/CA findings for this newly designated AOI included two UXO items (a M1 practice
anti-tank landmine with spotting charge and fuze and a Mk II hand grenade) and five OE
scrap items (all expended and inert M15 smoke grenades) from 98 anomalies investigated
(Appendix C). The land is currently undeveloped, primarily wooded, with moderate soil
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erosion in drainage areas caused by storm runoff at the northeast portion of the AOL The
Butner Long Range Master Plan proposes future land use in this area will be for
recreational activities and include the passage of a greenway/trail system
(O’Brien/Atkins, 1998). However, other uses are actively being considered to include a
day care facility and adjacent development.

3.5.1.2 In addition to the UXO findings, several concrete fortifications (possibly
used as grenade throwing bays) located a few hundred feet from the water tower have
been identified in the ASR and verified by Parsons field teams. Other findings include a
2.36-inch bazooka rocket reportedly found in unknown condition by a private citizen near
the water tower concurrent to this EE/CA investigation. Historically this area was
designated as a flame thrower/small arms range; however, the findings from the EE/CA
suggest that this area was also used as a grenade training range.

3.5.2 Aread

3.5.2.1 Area 4 falls within both Range Complex 1 and Range Complex 2
identified in the MMR Range Inventory (Subchapter 2.6.9). Based on results from the
intrusive investigation, clusters of sampled grids containing UXO or high density OE
scrap emerged in various regions of the AOI (Appendix C). These localized regions
within this area will be addressed independently. The advantage to partitioning Area 4 is
that response alternatives can be tailored on the basis of site-specific findings that take
into account local land use and type of UXO recovered. The proposed boundary
modifications will delineate five additional areas (sub-sectors) within Area 4 according to
these criteria. The remainder of land within the original boundary will still be defined as
Area 4 and includes approximately 21,139 acres (Figure 3.9).

3.5.2.2 Although 5 UXO were recovered within the modified boundary of Area 4
(now 21,139 acres), all of the UXO and much of the OE scrap presence was concentrated
in two areas: a generally undeveloped woodland area and an extensive hayfield area. In
the woodland area, generally adjacent to the northern and eastern boundary of the NCNG
training site (Area 6), three of the 5 UXO items were recovered. This portion of modified
Area 4 encompasses the general location of impact areas associated with former Ranges
10 (37mm range) and 14 (60-8 lmm mortar range). The terrain consists mostly of forest
with moderate to steep topography characterized by predominantly undeveloped
woodlands well suited for the seasonal hunting activities that occur. Access is limited in
this area due to adverse terrain and a small number of unpaved access roads. Only a few
homesteads exist with future significant residential development is unlikely. UXO items
identified included a 57mm HE projectile, a M-series fuze, and a low-order 105mm HE
projectile (Table 3.3). OE scrap recovered from this same area included a total of 613
items consisting of HE projectile fragments from 37mm, 57mm, 75mm, 105mm, and
155mm projectiles. All items were recovered from less than 24 inches bgs with the
majority recovered within 6 inches of the surface.
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3.5.2.3 The second area (mostly comprised of hayfields operated by a single
owner) generally encircles the area from north of the intersection of Moriah Road and
Uzzle Road and southward approximately 10,000 feet and enveloping open areas to the
east and west of Uzzle Road (Figure 3.9). This area lies within the general location of
impact areas associated with former Ranges 12 and 13 (both former heavy artillery
ranges). UXO items recovered from this area included a 155mm shrapnel projectile and
an unfuzed 2.36-inch HE bazooka rocket warhead (Table 3.3). OE scrap consisted
primarily of 217 HE projectile fragments recovered from less than 24 inches bgs with the

“majority recovered within 6 inches of the surface.

3.5.2.4 A total of 288 OE scrap items were distributed throughout the balance of
Area 4 (in addition to those mentioned above). No additional UXO was discovered.
Land use is primarily dedicated to agriculture and forestry, with low to moderate density
residential development distributed along the primary roads.

3.5.3 AreadA

3.5.3.1 Area 4A encompasses the tract of land approximately 34 acres, bordered
to the east by East Range Road (Figure 3.10). The single UXO item recovered from the
intrusive investigation was a 2.36-inch HE bazooka rocket from a total of 150 anomalies
investigated (Table 3.3). Sixteen out of the twenty OE scrap items recovered were
remnants of 2.36-inch rockets, with one OE scrap item identified as a M9 rifle grenade
fragment. All ordnance related items were recovered within 0 to 6 inches bgs. Parsons
observed land features resembling fox holes in the northern area of the AOI indicative of
a former military training site. These features were included within the EE/CA sampling
coverage.

3.5.3.2 Area 4A lies within the general location associated with former bazooka
and rifle grenade training ranges. Evaluation of historic aerial photographs indicated the
presence of ground scars in this area of the site (USACE, 2001a). Further, the regular
presence of UXO, particularly 2.36-inch bazooka rockets and 81mm mortars, during post-
closure dedudding inspections confirm “live-fire” military training in Area 4A (within an
area designated as Area B in historical records), as described in Subchapter 2.3.

3.5.3.3 The terrain in Area 4A consists mostly of forest with level to moderate
slope topography. Recent findings included inert 2.36-inch rockets discovered by a
property owner within the AOL. The property has recently been parceled in anticipation
of residential development. As of July 3, 2003 some land clearing has been initiated,
utilities are actively being sited, and residential lots are currently for sale and/or have
been sold.

3.54 Area 4B

3.5.4.1 Area 4B encompasses the tract of land approximately 20 acres, bordered
to the east by East Range Road. (Figure 3.10). The only UXO item recovered from the
intrusive investigation of this area was a 2.36-inch HE bazooka rocket (Table 3.3). All
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four OE scrap items recovered from this area were identified as unidentifiable HE
fragments, possibly from 2.36-inch rockets. Site characterization was initiated at this
location following a recent recovery of 2.36-inch inert bazooka rocket and related OE
scrap by the property owner (paragraph 3.2.4.3). All OE scrap items were recovered
within O to 6 inches bgs, although the single UXO item was encountered at 18 inches bgs.

3.5.4.2 Area 4B lies within the general location associated with former bazooka
and rifle grenade training ranges. Evaluation of historic aerial photographs indicated the
presence of ground scars and impact craters in this area of the site (USACE, 2001a).
Further, the occasional presence of UXO, particularly 2.36-inch bazooka rockets, during
post-closure dedudding inspections confirm “live-fire” military training in Area 4B
(within an area designated as Area E in historical records), as described in Subchapter
2.3.

3.54.3 Land use in this area is light residential and dedicated for primarily
farming purposes.

355 Area 4C

3.5.5.1 Area 4C encompasses the tract of land approximately 126 acres
intersected by the power line easement and Uzzle Road (Figure 3.11). One UXO item
was recovered during the intrusive investigation, which was identified as a 105mm low
order HE projectile (Table 3.3). OE scrap recovered from grids centrally located to the
UXO predominantly consisted of HE projectile fragments ranging in depth from 1 to 30
inches  bgs.

3.5.5.2 Area 4E lies within the general location of impact area associated with
former Range 12. The ASR lay out map designated Range 12 for heavy artillery such as
105mm to 240mm. Evaluation of historic aerial photographs indicated the presence of
substantial impact craters in this area of the site (USACE, 2001a). Further, the regular
presence of UXO (ranging from 37mm to 240mm and 2.36-inch bazooka rockets) during
post-closure dedudding inspections confirm “live-fire” military artillery training in Area
4C (entirely within an area designated as Area A in historical records), as described in
Subchapter 2.3.

3.5.5.3 Historic reports and present day site reconnaissance have identified the
structural remnants of a target area known as the mock German village. Northern and
southern target structures have been visually identified and are included within the AOI
boundaries. Recent discoveries of 105mm and 155mm projectiles have been made by a
property owner in the southern area of the AOI (paragraph 3.2.4.3).

3.5.54 Land use in Area 4C varies and is divided at the power line easement
intersection: the northern portion is undeveloped woodland privately owned; and the
southern portion consists of low density residential development.
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3.5.6 AreadD

3.5.6.1 Area 4D encompasses an area of land approximately 453 acres to the east
of Isham Chambers Road (Figure 3.12). In Area 4D, the only UXO item identified was a
37mm projectile recovered at a depth of 2 inches bgs (Table 3.3). A total of 27 OE scrap
items were identified as remnants from 37mm and 57mm projectiles, as well as HE
projectile fragments. All were located at depths less than 10 inches bgs.

3.5.6.2 The ASR identified the general location as an impact area for Range 10
and Range 11, which were designated as a 37mm and 60mm/8 Imm mortar firing ranges,
respectively. Evaluation of historic aerial photographs indicated the presence of minimal
impact craters in this area of the site within the former Range 11 firing fan (USACE,
2001a). This AOI is not within an area that was included in post-closure dedudding
inspections.

3.5.6.3 The area is mostly undeveloped consisting of forest with dense understory
and rugged terrain. Signs of past and present logging activities (e.g. spoils and pine
groves) have been observed at the southern portion of the AOL

357 AreadE

3.5.7.1 Area 4E is a parcel of land approximately 152 acres bordered by Isham
Chambers Road to the north and east, and forest to the west and south (Figure 3.12). The
single UXO item recovered during the intrusive investigation was a 37mm HE projectile
(Table 3.3). The OE scrap item found in this area was a single piece of suspected HE
projectile fragment recovered from 1 inch bgs.

3.5.7.2 Area 4E lies within the general location of impact areas associated with
former Range 10. The ASR lay out map designated Range 10 for 37mm training.
Evaluation of historic aerial photographs indicated the presence of impact craters and
ground scars in this area of the site (USACE, 2001a). Further, the occasional presence of
UXO (ranging from 37mm to 40mm and 2.36-inch bazooka rockets) during post-closure
dedudding inspections confirm “live-fire” military artillery training in Area 4E (entirely
within an area designated as Area D in historical records), as described in Subchapter 2.3.

3.5.7.3 A local farmer has reportedly uncovered 37mm OE items in the process of
tilling the fields encompassed by this AOI over the years. Land use in Area 4E is almost
exclusively dedicated to the cultivation of tobacco.

3.5.8 Area s

3.5.8.1 The initial boundary assignment for Area 5 enveloped, but did not include
Area 1, Area 2, or Area 3 within its confines. Intrusive efforts in Area 5 identified a
single OE scrap item (“spider” plate to an M1 anti-tank mine) recovered from ground
surface near a crop field. Other results from the intrusive investigations of Area 1
(excluding water tower findings), Area 2, and Area 3 indicate a lack of UXO/OE
presence.
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3.5.8.2 Due to the consistent lack of UXO/OE findings within each of these
areas, the boundaries previously defining Area 1, Area 2, and Area 3 have been disbanded
and these areas are now melded within the modified Area 5, which now totals 13,672
acres (Figure 3.13). Land use in this AOI includes agriculture, institutional, recreational,
and residential. A comprehensive summary of intrusive results within the modified
boundary of Area 5 shows 2,028 out of 2,029 anomalies investigated were identified as
non-OE scrap and other findings.

3.5.9 Lakeview Subdivision

3.5.9.1 The Lakeview Subdivision (previously included in Area 4) is defined as a
unique AOI due to regional findings and the establishment of boundaries occurring from
the recently conducted TCRA. The Lakeview Subdivision Site encompasses
approximately 26 acres including 16 acres that comprise the subdivision, and 10 acres of
buffer zone extending around the entire site (Figure 3.14). Placement of sampling grids
at this site during the EE/CA investigation was in response to a reported 2.36-inch rocket
finding made by a local property owner (paragraph 3.2.4.4).

3.5.9.2 Findings made during the EE/CA investigation included one UXO (37mm
projectile) and various OE scrap items, including 60mm mortar fins, were recovered at
depths of less than 3 inches bgs. Subsequent to the EE/CA investigation, a TCRA was
conducted at the site in which six UXO items (including an electric blasting cap, a Mk II
hand grenade, a 37mm HE projectile, a M1 Al landmine fuze, a 2.36-inch bazooka
rocket, and a 2.36-inch bazooka rocket warhead) were recovered from within six inches
of the ground surface (Table 3.3). A total of 80 OE scrap items were recovered from
within six inches of the ground surface. Review of historic aerial photographs by TEC
and the ASR findings did not indicate past training activities occurred at the site location.
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TABLE 3.2
BREAKDOWN OF RE-SECTORED AOIs
RE-SECTORED TOTAL
AOI ACREAGE BOUNDARY REVISIONS
Area 1A 20 Independent sub-sector previously part of Area 1
Area 4 21,139 .Perlmeter boundary remains the s?m'e; hov'vever
independent sub-sectors formed within perimeter
Area 4A 34 Independent sub-sector previously part of Area 4
Area 4B 20 Independent sub-sector previously part of Area 4
Area 4C 126 Independent sub-sector previously part of Area 4
Area 4D 453 Independent sub-sector previously part of Area 4
Area 4E 152 Independent sub-sector previously part of Area 4
Area S 13,672 Perimeter boundary remains the same; however Area 1,
Area 2, and Area 3 are now dissolved within the perimeter
Lakeview 26 .
Subdivision Independent sub-sector previously part of Area 4
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TABLE 3.3

SUMMARY OF RECOVERED UXO AND OE SCRAP BY AOI

AOI UXO/OE Recovered Depth (inches) OE Scrap
/Description
Area 1A M1 anti-tank mine with 5 Items:
spotting charge and 10 All expended/Inert
fuze M15 Smoke Grenades
Mk II hand grenade 1
Area 4 105mm HE fuzed Surface 1118 Items:
57mm HE fuzed 37mm, 57mm, 75mm,
6 105mm, and 155mm
HE projectile
fragments
Nose fuze M52 series
(likely to a 60mm or 3
81mm)
2.36-inch HE bazooka 10
warhead unfuzed
155mm shrapnel round
unfuzed w/ expelling 30
charge
Area 4A 2.36-inch bazooka HE 20 Items:
rocket 3 2.36-inch rocket
debris, M9 rifle
grenade fragment
Area 4B 2.36-inch bazooka HE 4 Items:
rocket 18 Unidentifiable HE
fragments
Area 4C 105mm HE unfuzed 313 Items:
3 . 81mm, 105mm, and

155mm HE projectile
fragments and fuzes
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TABLE 3.3 (CONTINUED)
SUMMARY OF RECOVERED UXO AND OE SCRAP BY AOI

AO1 UXO/OE Recovered Depth (inches) OE Scrap
/Description
Area 4D 37mm HE fuzed 27 Items:
2 37mm and 57mm
fragments
Area 4E 37mm HE fuzed 1 Item:
1 Unidentifiable HE
projectile fragment
Lakeview Subdivision— 37mm HE projectile 3 1 Item:
EE/CA 60mm mortar fins
Lakeview Subdivision — Electric blasting ca 5 80 Items:
TCRA £ cap
Landmine parts,
Mk 1I hand grenade 4 2.36-inch rocket
debris, mortar fins
37mm HE projectile 2
M1 Al Mine fuze 6

2.36-inch bazooka
rocket motor w/fuze

2.36-inch HE bazooka
warhead unfuzed
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