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1. Site Location  

a. Ricochet  Area Munitions  Response  Site  (MRS)  (FIG‐003‐R‐02)  in  Pennsylvania 
State  Game  Lands  (SGL)  211  and  adjacent  to  Fort  Indiantown  Gap  Military 
Reservation (FIG), Annville, Pennsylvania. 

b. Ricochet Area MRS is located north of FIG’s current Impact Area and Installation 
boundary.  

2. Anticipated Dates of Field Effort 

a. Early Start:  February 1, 2010 
b. Late Finish:  July 1, 2010 

3. Purpose 

a. This Explosives Site Plan  (ESP)  is required  for  the Remedial  Investigation  (RI) at 
the Ricochet Area MRS due to the intentional and expected physical contact with 
munitions and explosives of concern (MEC) during field activities. 

b. The  RI  is  being  performed  under  the  Military  Munitions  Response  Program 
(MMRP)  in  accordance  with  the  Comprehensive  Environmental  Response, 
Compensation,  and  Liability  Act  of  1980  (CERCLA)  and  is  part  of  the  overall 
remedial action process.  Subsequent removal responses may be dictated during 
the  remainder  of  the  remedial  response  process,  as  determined  by  action 
memoranda or other decision documents.  If subsequent removal responses are 
determined  to  be  necessary  in  the  full  remedial  process,  an  Explosive  Safety 
Submission will be prepared and submitted for review and approval as necessary 
to support that response. 

4. Site Background and Current Conditions 

a. The  Ricochet  Area MRS  is  located  north  of  the  FIG  boundary  and  consists  of 
approximately 8,000  acres.    Figure 1  in Appendix A  shows  the  location of  the 
Ricochet Area MRS. 

b. The  Ricochet  Area  MRS  is  located  in  Pennsylvania  SGL  211  in  Dauphin  and 
Lebanon  Counties,  and  the  land  is  owned  by  the  Commonwealth  of 
Pennsylvania.   

c. The Ricochet Area MRS was  identified  in the US Army Garrison Documents as a 
Ricochet  Area  to  the  Installation’s  1,351‐acre  impact  area  for  live‐direct  and 
indirect fire.  Munitions were not intentionally fired into the area; however, the 
Active Component US Army Garrison at FIG had agreements with Pennsylvania 
Game Commission  (PGC)  for  some weapons  safety  fans  to extend beyond  the 
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Installation boundary  into SGL 211.   Also reported  is a special  license  from  the 
PGC  for  264  acres  north  of  the  impact  area  as  a  safety  measure  in  case 
projectiles were fired beyond the impact area. 

d. A  portion  within  the  Ricochet  Area  MRS  (Former  Cold  Springs  Military 
Reservation) was used for bivouacs and artillery training  in the  late 1940s/early 
1950s. 

e. Current land use:  The Ricochet Area MRS is currently undeveloped and is host to 
recreational activities (e.g., hiking, fishing, bicycle riding).  It is frequently used by 
hunters.  

f. Accessibility:  The public has unrestricted access. 
g. Munitions that have been recovered within the Ricochet Area MRS include: 

i. High explosive (HE) 105‐mm projectile 
ii. 12 practice high explosive anti‐tank  (HEAT) 105‐mm projectiles, 8 practice 

SABOT 105‐mm projectiles 
iii. M106 8‐inch projectile, empty 
iv. BDU 33 
v. Inert 75‐mm projectiles 
vi. Inert illumination canisters 
vii. 105‐mm practice fuze 
viii. HE 75‐mm projectile 
ix. 105‐mm projectile 

5. Executing Agencies 

a. National Guard Bureau (NGB) 
b. Pennsylvania Army National Guard (PAARNG) 

6. Scope of Investigation 

a. A surface and subsurface investigative action is required to fully characterize the 
site to determine the extent and boundaries of MEC at the site. 

b. The selected investigative technique for conducting the RI for MEC is as follows: 
i.  Analog  instrument‐assisted  visual  survey  transects  will  be  conducted 

across the MRS, with a  focus on streams and trails.   A total of 42  linear 
miles of transects is anticipated. 

ii. The  geophysical  survey  instrument  (G‐858  magnetometer  or  similar 
instrument) will be used to conduct digital geophysical mapping (DGM) in 
focused areas.  Based on the DGM data, focused grids will be determined 
and surveyed to achieve 95% confidence levels. 
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iii. Intrusive investigations will coincide with survey transect, DGM transect, 
and DGM grid data and investigation targets. 

7. Safety Criteria 

a. Based  on munitions  recovered within  the MRS  (see  Item  4g)  and  information 
from  the  Historical  Records  Review,  Site  Inspection,  and  interviews  with  FIG 
personnel,  the  munition  with  the  greatest  fragmentation  distance  (MGFD) 
anticipated  is the 105‐mm HE M1 projectile.   Figure 2  in Appendix A shows the 
explosive  safety  quantity  distance  (ESQD)  arc  for  the  hazardous  fragment 
distance  (HFD)  for  unintentional  detonation.  During  the  course  of  this 
investigative action,  if MEC with a greater MGFD  is encountered, the minimum 
separation distance  (MSD) will be  adjusted  in  accordance with Department of 
Defense  Explosive  Safety  Board  (DDESB)  Technical  Paper  16,  operations  will 
continue, and an amendment to this ESP will be submitted. 

b. Public notification of demolition will  include warning  signs.   Roadways  and/or 
hiking paths will be blocked  to prevent non‐essential personnel  from entering 
during  the  conduct of  intrusive  investigations. Public outreach, which  includes 
informing  the  public  of  potential  hazards  and  site  activities,  is  actively  being 
conducted in accordance with the project Community Relations Plan. 

c. Intrusive  activities  will  be  conducted  using  hand  methods.    No  mechanical 
equipment use is anticipated during the RI. 

d. See Table 7‐1 for Minimum Separation Distances. 

Table 7‐1 Minimum Separation Distances 

Minimum Separation Distances 1 

Area 

MEC 

Feet (ft) 

FIG 
Ricochet 
Area 
MRS 

For Unintentional 
Detonations 

For Intentional Detonations 

Team 
Separation 
Distance 
(K40) 

Hazardous 
Fragment 
Distance 
(HFD) 

Without 
Engineering 
Controls 

Using 
Sandbag 
Mitigation 

Using Water 
Mitigation 

Carboys/Pool 

105‐mm 
HE M1  

78  341  1,939  200  200 

Notes: 
1. See Appendix B for calculation sheets and documentation of MSD.
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8. Methods of Disposal 

a. Demolition  activities  will  be  conducted  by  Weston  Solutions,  Inc.  (WESTON) 
Unexploded  Ordnance  (UXO)  personnel  under  the  supervision  of  Demolition 
Supervisor who hold a current PA Blaster’s License.   

b. WESTON will  not maintain  the  storage  of materials  potentially  presenting  an 
explosive  hazard  (MPPEH)  and/or MEC,  or  donor  explosives.    Rather, MPPEH 
and/or MEC that require demolition will be destroyed on a daily basis. 

c. WESTON will  utilize  local  vendors  for  explosives  delivery  on  a  daily  basis,  as 
needed.    In  the  event  that  item(s)  cannot  be  destroyed  the  same  day  as 
discovery, they will be guarded until demolition can be conducted the following 
day.  

d.  Demolition  activities  will  be  coordinated  with  Fort  Indiantown  Gap  Range 
Operations.  All  MPPEH/MEC  will  be  blow‐in‐place  (BIP)  with  appropriate 
engineering  controls  (see  Paragraph  e)  to  reduce  the  fragmentation  distance 
(i.e.,  sandbag mitigation).    All  explosive  operations will  follow  the  procedures 
outlined  in  the  TM  60A‐1‐1‐31  and  the  EM  385‐1‐97,  Explosives  Safety  and 
Health Requirements Manual.  

e. Engineering  Controls,  Sandbag  Mitigation,  shall  be  used  for  intentional 
detonations  as  delineated  in  the  “Use  of  Sand  Bags  for  Mitigation  of 
Fragmentation  and  Blast  Effects  due  to  Intentional Detonation  of Munitions," 
HNC‐ED‐CS‐S  98‐7,  dated  August  1998.  This  EC  may  be  applied  to  mitigate 
fragmentation and blast hazards  to  the MSD  identified  in Table 7‐1. A  copy of 
HNC‐ED‐CSS‐98‐7 will be available on‐site if this EC is applied. Only one MEC item 
will be destroyed at a time using this technique.  

f. The  ESQD  arc  for  intentional  detonations when  conducting  BIP  disposal  using 
engineering  controls  (i.e.,  sandbag mitigation)  is  200  feet  and  is  depicted  in 
Figure 2.  The ESQD arc for intentional detonations without engineering controls 
(HFD‐horizontal) is 1,939 ft and is depicted in Figure 3 (Appendix A).  

g. MPPEH that has been determined as safe and is considered munitions debris will 
be certified, verified, and released for disposal in accordance with Department of 
Defense (DoD) Instruction 4140.62. 

9. Maps 

a. Maps  are  provided  in  Appendix  A.    Figure  1  shows  the  site  location  of  the 
Ricochet  Area MRS  Boundary.    Figure  2  shows  the  hazardous  fragmentation 
distance  for  unintentional  detonations  and  intentional  detonations  with 
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engineering  controls.    Figure  3  shows  the  maximum  fragment  range  for 
intentional detonations without engineering controls.   
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Fort Indiantown Gap

Figure 1
Site Location

Fort Indiantown Gap, Annville, PA

File: \\Fsfed01\TIG\FIG\mxd\MMRP_RIFS\SAP\site_location.mxd, 20-Oct-09 12:02, lathamj

Source: Grantville and Indiantown Gap PA 
USGS 7.5 minute Topographic Map, 1996
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Figure 2
Explosive Safety Quantity 

Distance (ESQD) Arcs
Fort Indiantown Gap, Annville, PA

File: \\fsfed01\tig\FIG\mxd\MMRP_RIFS\SAP\HazFrag_341.mxd, 10-Dec-09 15:49, ricksc
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Figure 3
Maximum Fragment Range 

Fort Indiantown Gap, Annville, PA

File: \\fsfed01\tig\FIG\mxd\MMRP_RIFS\SAP\HazFrag_1939.mxd, 10-Dec-09 15:56, ricksc

0 4,000 8,0002,000

Feet

Legend

Ricochet Area Boundary 

Maximum Fragment Range 
-1,939 ft

Imagery Source: National Agriculture Imagery 
Program (NAIP) Date 9/2/2004
1 meter Color Infrared

Installation Boundary

Location of Former Cold 
Springs Military Reservation



 

 

 

APPENDIX B 
 

FRAGMENTATION CALCULATION DATA SHEETS 

Contract No. W9133L-09-F-0304 Revision 0 
Project No. 12767.099.001 3/25/2010 
X:\FIG\GSA - PBA - Ricochet Area RI and FS\ESP\Final\FIG ESP.docx 



Munition Information and 
Fragmentation Characteristics

Theoretical Calculated Fragment Range

Minimum Thickness to Prevent PerforationOverpressure Distances

Required Sandbag Thickness Water Containment System and Minimum 
Separation Distance:

Fragmentation Data Review Form

Close Form

Category: HE Rounds

Munition: 105 mm M1

Primary Database Category: projectile

Secondary Database Category: 105 mm

Munition Case Classification: Robust

DODIC: C445

Individual Last Updated Record: Crull

Explosive Type: Comp B

Explosive Weight (lb): 5.07000

Diameter (in): 4.1339

Max Fragment Weight (lb): 0.205734

Critical Fragment Velocity (fps): 4055

HFD [Distance to No More 
Than 1 Hazardous Fragment
per 600 Square Feet] (ft): 341

MFD-V [Vertical Distance of 
Max Weight Fragment] (ft): 1494

MFD-H [Horizontal Distance
of Maximum Weight 
Fragment] (ft): 1939

Inhabited Building Distance 
(12 psi), K40 Distance: 78

Inhabited Building Distance
(09 psi), K50 Distance: 97

Intentional MSD (0065 psi), 
K328 Distance: 636

4000 psi Concrete 
(Prevent Spall): 4.79

Mild Steel: 0.90

Hard Steel: 0.74

Aluminum: 1.87

LEXAN: 5.36

Plexi-glass: 3.84

Bullet Resist Glass: 3.19

Max Fragment
 Weight (lb)SB: 0.205734

Critical Fragment 
Velocity (fps)SB: 4055

Kinetic Energy 106 
(lb-ft2/s2)SB: 1.6914

Required Wall  Roof 
Sandbag Thickness (in)SB: 24

Expected Maximum 
Sandbag Throw Distance
(ft)SB: 135

Minimum Separation 
Distance (ft)SB: 200

Max Fragment Weight
(lb)W: 0.205734

Critical Fragment Velocity 
(fps)W: 4055

Kinetic Energy 106 
(lb-ft2/s2)W: 1.6914

Water Containment 
System:

1100 gal tank

Minimum Separation 
Distance (ft)W: 200

Date Record Created: 7/30/2004

Last Date Record Updated: 7/30/2004

Date Record Retired:

Print This Form

Database Revision Date 5/14/09
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DEPARTMENT OF DEFENSE EXPLOSIVES SAFETY BOARD
 
2461 EISENHOWER AVENUE
 

ALEXANDRIA. VIRGINIA 22331·0600
 

DDESB-PE
 

MEMORANDUM FOR DIRECTOR, U.S. ARMY DEFENSE AMMUNITION CENTER 
ATTENTION: JMAC-ESM 

SUBJECT: DDESB Approval of Request for DDESB Approval of Explosives Site Plan for 
Remedial Investigation of Ricochet Area Munitions Response Site, Fort Indiantown 
Gap Military Reservation, Annville, PA 

References: (a) DAC JMAC-ESM Memorandum, 2 March 2010, Subject: Request for DDESB 
Approval of Fort Indiantown Gap Military Reservation Explosive Site Plan for 
Remedial Investigation of Ricochet Area Munitions Response Site 

(b) DoD 6055.09-STD, DoD Ammunition and Explosives Safety Standards, 
29 February 2008, Incorporating Change 2, 21 August 2009 

(c) DDESB TP-15, Approved Protective Construction, Version 2.0, June 2004 

The Department of Defense Explosives Safety Board (DDESB) Staff has reviewed the 
subject explosives site plan (ESP) forwarded by reference (a), against the requirements of 
reference (b). Based on the infonnation provided, approval is granted for the removal and 
disposal of material potentially presenting an explosive hazard (MPPEH) and munitions and 
explosives of concern (MEC) from the Ricochet Area Munitions Response Site (MRS), Fort 
Indiantown Gap Military Reservation, Annville, PA. This approval is based on the following: 

a. The effort addressed in this ESP involves manual operations and intentional 
detonations to characterize the extent ofMEC within the Ricochet Area MRS. The results of this 
ESP will be used to prepare an explosives safety submission per reference (b). 

b. The munition with the greatest fragmentation distance (MGFD) is the 105 mm 
M 1 Projectile; the minimum separation distance (MSD) for teams is 78 feet (ft) based on K40 of 
the MGFD: the MSD for unintentional detonations for nonessential personnel is 341 ft based on 
the hazardous fragment distance of the MGFD; and the MSD for single in-grid intentional 
detonations for nonessential personnel is 1,939 ft based on the maximum fragment distance of 
theMGFD. 

c. The use of sand bags are authorized as engineering controls for intentional 
detonation operations involving the MEC identified in reference (a) provided the Anny ensures 
usage per reference (c), paragraph C6.2.4.8. 

d. Demolition explosives per reference (a) will be delivered as needed. 
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e. Prior to initiation and through completion of on-site explosives operations, all 
nonessential personnel will be evacuated and prevented from entering any area/facility 
encumbered by the MSD required for the operation being conducted, or explosives operations 
will be suspended if nonessential personnel enter the MSD. 

f. MPPEH will be inspected and classified as material documented as safe prior 
to release to the public. 

If changes occur during or after completion of this effort that could increase explosive 
hazards to site workers or the public due to the presence of military munitions at the site, an 
amendment to this ESP must be submitted to DDESB for review and approval. 

The point of contact for this action is Mr. Tony Dunay, (703) 325-3513, DSN 221-3513, 
E-mail address:tony.dunay@ddesb.osd.mil. 

~ 
....n.~,~.,""IS M. Bow6Na 

Chairman 
DDESB 
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MEMORANDUM 
 

U.S. ARMY TECHNICAL CENTER  
FOR EXPLOSIVE SAFETY (USATCES) 

TO 
DEPARTMENT OF DEFENSE  

EXPLOSIVES SAFETY BOARD (DDESB) 

 



DEPARTMENT OF THE ARMY 
US ARMY DEFENSE AMMUNITION CENTER 

1 C TREE ROAD 
MCALESTER OK  74501-9053 

 

Printed on               Recycled Paper 

 
 
JMAC-ESM                      02 March 2010 
 
MEMORANDUM FOR Department of Defense Explosives Safety Board (DDESB-PE/Mr. 
Alchowiak), 2461 Eisenhower Avenue, Alexandria, VA 22331-0600 
 
SUBJECT:  Request for DDESB Approval of Fort Indiantown Gap Military Reservation 
Explosive Site Plan for Remedial Investigation of Ricochet Area Munitions Response Site 
  
1. References: 
 
  a. Memorandum, National Guard Bureau, NGB-AVS, 1 February 2010, Subject:  Remedial      
  Investigation for Ricochet Area Munitions Response Site at Fort Indiantown Gap Military   
  Reservation Annville, PA – Contract No: W9233L-09-F-0304 December, 2009. 
 
  b. DOD 6055.09-STD, Ammunition and Explosives Safety Standards, 29 Feb 08 with change    
  dated 21 August 2009. 
 
2.  Reference 1.a with attached ESP is provided for your review in accordance with chapter 12 of 
reference 1.b. We have reviewed the ESP and find it acceptable as written. 
 
3.  Per telephone conservation between Mr. Clifford Doyle (USATCES) and Ms. Kim Harriz 
(NGPA), the anticipated start date is 15 March 2010. 
 
4.  The point of contact is Charlotte G. Curtis, JMAC-ESM, DSN 956-8742 or Commercial 
(918) 420-8742.  
 
FOR THE DIRECTOR:  
 
 
 
 
1 Encl         CLIFFORD H. DOYLE 
   as        MEC Team Leader 
        Explosives Safety Knowledge, OE 
        and Chemical Division 
        US Army Technical Center for  
        Explosives Safety 
 
 
 
 
 

REPLY TO                       
ATTENTION OF                          



 

 

JMAC-ESM                                 02 March 2010 
SUBJECT:  Request for DDESB Approval of Fort Indiantown Gap Military Reservation 
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Installation boundary  into SGL 211.   Also reported  is a special  license  from  the 
PGC  for  264  acres  north  of  the  impact  area  as  a  safety  measure  in  case 
projectiles were fired beyond the impact area. 

d. A  portion  within  the  Ricochet  Area  MRS  (Former  Cold  Springs  Military 
Reservation) was used for bivouacs and artillery training  in the  late 1940s/early 
1950s. 

e. Current land use:  The Ricochet Area MRS is currently undeveloped and is host to 
recreational activities (e.g., hiking, fishing, bicycle riding).  It is frequently used by 
hunters.  

f. Accessibility:  The public has unrestricted access. 
g. Munitions that have been recovered within the Ricochet Area MRS include: 

i. High explosive (HE) 105‐mm projectile 
ii. 12 practice high explosive anti‐tank  (HEAT) 105‐mm projectiles, 8 practice 

SABOT 105‐mm projectiles 
iii. M106 8‐inch projectile, empty 
iv. BDU 33 
v. Inert 75‐mm projectiles 
vi. Inert illumination canisters 
vii. 105‐mm practice fuze 
viii. HE 75‐mm projectile 
ix. 105‐mm projectile 

5. Executing Agencies 

a. National Guard Bureau (NGB) 
b. Pennsylvania Army National Guard (PAARNG) 

6. Scope of Investigation 

a. A surface and subsurface investigative action is required to fully characterize the 
site to determine the extent and boundaries of MEC at the site. 

b. The selected investigative technique for conducting the RI for MEC is as follows: 
i.  Analog  instrument‐assisted  visual  survey  transects  will  be  conducted 

across the MRS, with a  focus on streams and trails.   A total of 42  linear 
miles of transects is anticipated. 

ii. The  geophysical  survey  instrument  (G‐858  magnetometer  or  similar 
instrument) will be used to conduct digital geophysical mapping (DGM) in 
focused areas.  Based on the DGM data, focused grids will be determined 
and surveyed to achieve 95% confidence levels. 
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iii. Intrusive investigations will coincide with survey transect, DGM transect, 
and DGM grid data and investigation targets. 

7. Safety Criteria 

a. Based  on munitions  recovered within  the MRS  (see  Item  4g)  and  information 
from  the  Historical  Records  Review,  Site  Inspection,  and  interviews  with  FIG 
personnel,  the  munition  with  the  greatest  fragmentation  distance  (MGFD) 
anticipated  is the 105‐mm HE M1 projectile.   Figure 2  in Appendix A shows the 
explosive  safety  quantity  distance  (ESQD)  arc  for  the  hazardous  fragment 
distance  (HFD)  for  unintentional  detonation.  During  the  course  of  this 
investigative action,  if MEC with a greater MGFD  is encountered, the minimum 
separation distance  (MSD) will be  adjusted  in  accordance with Department of 
Defense  Explosive  Safety  Board  (DDESB)  Technical  Paper  16,  operations  will 
continue, and an amendment to this ESP will be submitted. 

b. Public notification of demolition will  include warning  signs.   Roadways  and/or 
hiking paths will be blocked  to prevent non‐essential personnel  from entering 
during  the  conduct of  intrusive  investigations. Public outreach, which  includes 
informing  the  public  of  potential  hazards  and  site  activities,  is  actively  being 
conducted in accordance with the project Community Relations Plan. 

c. Intrusive  activities  will  be  conducted  using  hand  methods.    No  mechanical 
equipment use is anticipated during the RI. 

d. See Table 7‐1 for Minimum Separation Distances. 

Table 7‐1 Minimum Separation Distances 

Minimum Separation Distances 1 

Area 

MEC 

Feet (ft) 

FIG 
Ricochet 
Area 
MRS 

For Unintentional 
Detonations 

For Intentional Detonations 

Team 
Separation 
Distance 
(K40) 

Hazardous 
Fragment 
Distance 
(HFD) 

Without 
Engineering 
Controls 

Using 
Sandbag 
Mitigation 

Using Water 
Mitigation 

Carboys/Pool 

105‐mm 
HE M1  

78  341  1,939  200  200 

Notes: 
1. See Appendix B for calculation sheets and documentation of MSD.
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engineering  controls.    Figure  3  shows  the  maximum  fragment  range  for 
intentional detonations without engineering controls.   
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Figure 1
Site Location

Fort Indiantown Gap, Annville, PA
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Figure 2
Explosive Safety Quantity 

Distance (ESQD) Arcs
Fort Indiantown Gap, Annville, PA

File: \\fsfed01\tig\FIG\mxd\MMRP_RIFS\SAP\HazFrag_341.mxd, 10-Dec-09 15:49, ricksc
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Figure 3
Maximum Fragment Range 

Fort Indiantown Gap, Annville, PA

File: \\fsfed01\tig\FIG\mxd\MMRP_RIFS\SAP\HazFrag_1939.mxd, 10-Dec-09 15:56, ricksc
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FRAGMENTATION CALCULATION DATA SHEETS 



Munition Information and 
Fragmentation Characteristics

Theoretical Calculated Fragment Range

Minimum Thickness to Prevent PerforationOverpressure Distances

Required Sandbag Thickness Water Containment System and Minimum 
Separation Distance:

Fragmentation Data Review Form

Close Form

Category: HE Rounds

Munition: 105 mm M1

Primary Database Category: projectile

Secondary Database Category: 105 mm

Munition Case Classification: Robust

DODIC: C445

Individual Last Updated Record: Crull

Explosive Type: Comp B

Explosive Weight (lb): 5.07000

Diameter (in): 4.1339

Max Fragment Weight (lb): 0.205734

Critical Fragment Velocity (fps): 4055

HFD [Distance to No More 
Than 1 Hazardous Fragment
per 600 Square Feet] (ft): 341

MFD-V [Vertical Distance of 
Max Weight Fragment] (ft): 1494

MFD-H [Horizontal Distance
of Maximum Weight 
Fragment] (ft): 1939

Inhabited Building Distance 
(12 psi), K40 Distance: 78

Inhabited Building Distance
(09 psi), K50 Distance: 97

Intentional MSD (0065 psi), 
K328 Distance: 636

4000 psi Concrete 
(Prevent Spall): 4.79

Mild Steel: 0.90

Hard Steel: 0.74

Aluminum: 1.87

LEXAN: 5.36

Plexi-glass: 3.84

Bullet Resist Glass: 3.19

Max Fragment
 Weight (lb)SB: 0.205734

Critical Fragment 
Velocity (fps)SB: 4055

Kinetic Energy 106 
(lb-ft2/s2)SB: 1.6914

Required Wall  Roof 
Sandbag Thickness (in)SB: 24

Expected Maximum 
Sandbag Throw Distance
(ft)SB: 135

Minimum Separation 
Distance (ft)SB: 200

Max Fragment Weight
(lb)W: 0.205734

Critical Fragment Velocity 
(fps)W: 4055

Kinetic Energy 106 
(lb-ft2/s2)W: 1.6914

Water Containment 
System:

1100 gal tank

Minimum Separation 
Distance (ft)W: 200

Date Record Created: 7/30/2004

Last Date Record Updated: 7/30/2004

Date Record Retired:

Print This Form

Database Revision Date 5/14/09


	COVER
	TABLE OF CONTENTS
	1. INTRODUCTION
	2. CONCEPTUAL SITE MODEL AND OVERALL RI APPROACH 
	3. FIELD INVESTIGATION PLAN
	4. TECHNICAL MANAGEMENT PLAN
	5. QUALITY CONTROL PLAN
	6. EXPLOSIVES MANAGEMENT PLAN
	7. EXPLOSIVES SITE PLAN
	8. ENVIRONMENTAL PROTECTION PLAN
	9. REFERENCES

	LIST OF APPENDICES
	APPENDIX A – SITE MAPS
	Map 1-1 Site Location
	Map 1-2 Topography
	Map 2-1 Focus Areas
	Map 2-2 Ricochet Area Details
	Map 2-3 3D Conceptual Model Representation 
	Map 2-4 Transect and Grid Layout

	APPENDIX B – ACCIDENT PREVENTION PLAN/SITE SAFETY AND HEALTH PLAN
	TITLE PAGE
	SIGNATURE PAGE
	SITE SAFETY AND HEALTH PLAN APPROVAL/SIGNOFF
	TABLE OF CONTENTS
	1. INTRODUCTION
	2. WESTON SOLUTIONS CORPORATE ENVIRONMENTAL HEALTH AND SAFETY PROGRAM WITH INTEGRATED COMPLIANCE PLAN
	3. PERSONNEL AND RESPONSIBILITIES
	4. SUBCONTRACTORS 
	5. TRAINING
	6. SAFETY AND HEALTH INSPECTIONS
	7. ACCIDENT REPORTING
	8. SAFETY AND HEALTH EXPECTATIONS, INCENTIVE PROGRAMS, AND COMPLIANCE
	9. FIELD ACTIVITIES
	10. ACTIVITY HAZARD ANALYSIS
	11. ACTION LEVELS
	12. LEVELS OF PROTECTION
	13. MEDICAL SUPPORT
	14. EMERGENCY PROCEDURES
	15. SECURITY PLAN
	16. MOTOR VEHICLE SAFETY
	17. LOGS, REPORTS, AUDITS, INSPECTIONS AND RECORDKEEPING
	18. PLANS REQUIRED BY EM 385-1-1

	LIST OF ATTACHMENTS
	ATTACHMENT A WESTON SOLUTIONS, INC., CORPORATE ENVIRONMENTAL COMPLIANCE, HEALTH, AND SAFETY PROGRAM
	EXECUTIVE SUMMARY
	1.0 INTRODUCTION
	1.1 EHS MANAGEMENT SYSTEM ELEMENTS
	1.2 INTEGRATED SAFETY MANAGEMENT SYSTEM
	1.3 HEALTH AND SAFETY POLICIES
	1.4 INTERNATIONAL WORK ASSIGNMENTS

	2.0 ROLES AND RESPONSIBILITIES
	2.1 PRESIDENT AND CHIEF EXECUTIVE OFFICER 
	2.2 SENIOR MANAGERS
	2.3 CORPORATE ENVIRONMENTAL, HEALTH AND SAFETY DEPARTMENT 
	2.4 ROLES AND RESPONSIBILITIES OF OPERATING DIVISIONS AND GROUPS
	2.5 DIVISION ENVIRONMENTAL, HEALTH, AND SAFETY MANAGERS (AND SERVICE LINE EHS MANAGERS)
	2.6 OFFICE SAFETY OFFICERS, MEDICAL SAFETY OFFICERS, AND ADMINISTRATIVE OFFICE SAFETY SUPPORT STAFF
	2.7 FIELD SAFETY OFFICER RESPONSIBILITIES
	2.8 PROJECT MANAGERS
	2.9 LINE MANAGERS
	2.10 WORKERS
	2.11 ROLES AND RESPONSIBILITIES OF OVERHEAD GROUPS

	3.0 TRAINING AND QUALIFICATIONS
	3.1 PERSONNEL TRAINING
	3.2 EHS PERSONNEL QUALIFICATIONS 

	4.0 HAZARD COMMUNICATION PROGRAM
	4.1 WORK CONTROLS FOR ACCIDENTS/INCIDENTS/INJURIES/ILLNESS PREVENTION AND DAMAGE TO PROPERTY AND EQUIPMENT
	4.2 RESPONSIBILITY
	4.3 EMPLOYEES AFFECTED
	4.4 LABELING REQUIREMENTS
	4.5 MATERIAL SAFETY DATA SHEETS (MSDS)
	4.6 INVENTORY/LISTING
	4.7 TRAINING
	4.8 LOCATION-SPECIFIC PROGRAMS
	4.9 PROGRAM AVAILABILITY

	5.0 PERSONAL PROTECTIVE EQUIPMENT PROGRAM
	5.1 RESPONSIBILITIES
	5.2 HAZARD ASSESSMENT FOR EQUIPMENT SELECTION
	5.3 PROTECTIVE EQUIPMENT REQUIREMENTS
	5.4 CLEANING AND MAINTENANCE
	5.5 TRAINING
	5.6 RECORDKEEPING
	5.7 REFERENCES

	6.0 RESPIRATORY PROTECTION PROGRAM
	6.1 POLICY AND APPLICABILITY
	6.2 RESPONSIBILITIES
	6.3 MEDICAL EVALUATION
	6.4 SELECTION AND USE OF RESPIRATORY PROTECTIVE DEVICES
	6.5 BREATHING AIR CRITERIA
	6.6 RESPIRATOR TRAINING
	6.7 RESPIRATOR FIT-TESTING
	6.8 MAINTENANCE AND CLEANING OF RESPIRATORS
	6.9 ISSUANCE OF RESPIRATORS
	6.10 PROGRAM SURVEILLANCE
	6.11 RECORDKEEPING

	7.0 OCCUPATIONAL NOISE AND HEARING CONSERVATION PROGRAM
	8.0 RADIOLOGICAL ACTIVITIES
	9.0 EMERGENCY RESPONSE PLAN
	9.1 RESPONDING TO AN EMERGENCY
	9.2 HAZARDOUS WASTE SITE OPERATIONS EMERGENCY RESPONSE - PART Q HEALTH AND SAFETY PROGRAM
	9.3 DEFINITIONS
	9.4 REFERENCES

	10.0 HAZARDOUS WASTE SITE OPERATIONS HEALTH AND SAFETY PROGRAM – NON-PART Q
	10.1 SCOPE
	10.2 APPLICATION
	10.3 HAZARDOUS WASTE SITE HEALTH AND SAFETY PROGRAM
	10.4 COMPREHENSIVE WORKPLAN
	10.5 SITE-SPECIFIC HEALTH AND SAFETY PLAN
	10.6 SITE CHARACTERIZATION AND ANALYSIS
	10.7 SITE CONTROL
	10.8 TRAINING
	10.9 MEDICAL SURVEILLANCE
	10.10 ENGINEERING CONTROLS, WORK PRACTICES, AND PERSONAL PROTECTIVE EQUIPMENT (PPE) – GENERAL REQUIREMENTS
	10.11 INFORMATIONAL PROGRAMS
	10.12 HANDLING DRUMS AND CONTAINERS
	10.13 DECONTAMINATION
	10.14 EMERGENCY RESPONSE BY EMPLOYEES AT UNCONTROLLED HAZARDOUS WASTE SITES 
	10.15 CERTAIN OPERATIONS CONDUCTED UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT OF 1976 (RCRA) 

	11.0 SAFETY MANUAL
	11.1 EHS DOCUMENTS AND RECORDS
	11.2 HEALTH AND SAFETY PLAN
	11.3 ASSESSMENTS AND AUDITS
	11.4 EHS GUIDANCE AND FORMS

	12.0 ENVIRONMENTAL PROTECTION AND SUSTAINABILITY PROGRAM
	12.1 ENVIRONMENTAL COMPLIANCE – FUNDAMENTAL ELEMENTS 
	12.2 UNDERSTANDING ENVIRONMENTAL RESPONSIBILITIES
	12.3 SUSTAINABILITY WITHIN WESTON
	12.4 ENVIRONMENTAL POLICY STATEMENT 
	12.5 BACKGROUND FOR WESTON'S ENVIRONMENTAL PROTECTION AND SUSTAINABILITY PROGRAM
	12.6 HISTORICAL PERSPECTIVE OF UNITED STATES ENVIRONMENTAL REGULATIONS 
	12.7 ENVIRONMENTAL AGENCIES AND REGULATIONS/REQUIREMENTS 
	12.8 LIABILITY 
	12.9 ADDITIONAL RESOURCES FOR CONSTRUCTION ACTIVITIES UNDER U.S. REGULATIONS


	ATTACHMENT B USACE FORM 3394
	ATTACHMENT C FIELD OPERATING PROCEDURES (FLDS)
	ATTACHMENT D ENVIRONMENTAL HEALTH AND SAFETY INSPECTION CHECKLIST
	ATTACHMENT E ENVIRONMENTAL PROTECTION AND SUSTAINABILITY PROGRAM IMPACT PLAN AND CHECKLIST 
	ATTACHMENT F SITE-SPECIFIC HAZARD COMMUNICATIONS PROGRAM

	LIST OF FIGURES
	Figure 1-1 Site Location
	Figure 3-1  Project Health and Safety Organization
	Figure 14-1  Hospital Route to Hershey Medical Center
	Figure 14-2  Hospital Route to Good Samaritan Hospital

	LIST OF TABLES
	Table 3-1  Competent Person Requirements
	Table 3-2  Qualified Person Requirement
	Table 4-1  List of Subcontractors
	Table 10-1  Activity Hazard Analysis
	Table 10-2  Equipment and Training Requirements
	Table 12-1 Minimum Level of Protection Requirements
	Table 13-1  Contents for First Responder Kit 6626
	Table 14-1  Emergency Contact Numbers
	Table 14-2  Emergency Equipment

	LIST OF ACRONYMS

	APPENDIX C – PGC SPECIAL USE PERMIT
	APPENDIX D – TECHNICAL PROJECT PLANNING MEETING MINUTES
	TPP 1 Meeting
	TPP 2 Meeting

	APPENDIX E – UNIFORM FEDERAL POLICY-QUALITY ASSURANCE PROJECT PLAN
	COVER
	TABLE OF CONTENTS
	Introduction
	Worksheet 1 — Title and Approval Page
	Worksheet  2 — QAPP Identifying Information
	Worksheet 3 — Distribution List
	Worksheet  4 — Project Personnel Sign-Off Sheet
	Worksheet 5 — Project Organizational Chart
	Worksheet  6 — Communication Pathways
	Worksheet  7 — Personnel Responsibilities and Qualifications Table
	Worksheet  8 — Special Personnel Training Requirements Table
	Worksheet 9 — Project Scoping Session Participants Sheet 
	Worksheet 10 — Problem Definition
	 Worksheet 11 — Project Quality Objectives/Systematic Planning Process Statements
	Worksheet 12 — Measurement Performance Criteria Tables
	Worksheet 13 — Secondary Data Criteria and Limitations Table 
	Worksheet 14 — Summary of Project Tasks
	Worksheet 15 — Reference Limits and Evaluation Tables
	Worksheet 16 — Project Schedule/Timeline Table
	Worksheet 17 — Sampling Design and Rationale
	Worksheet 18 — Sampling Locations and Methods/SOP Requirements Table
	Worksheet 19 — Analytical SOP Requirements Table
	Worksheet 20 — Field Quality Control Sample Summary Table
	Worksheet 21 — Project Sampling SOP References Table
	Worksheet 22 — Field Sampling Equipment Calibration, Maintenance, Testing, and Inspection Table
	Worksheet 23 — Analytical SOP References Table
	Worksheet 24 — Analytical Instrument Calibration Table
	Worksheet 25 — Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table
	Worksheet 26 — Sample Handling System
	Worksheet 27 – Sample Custody Requirements
	Worksheet 28 – QC Samples Tables
	Worksheet 29 — Project Documents and Records Table
	Worksheet 30 — Analytical Services Table
	Worksheet 31 — Planned Project Assessments Table
	Worksheet 32 — Assessment Findings and Corrective Action Responses
	Worksheet 33 — QA Management Reports Table 
	Worksheet 34 – Sampling and Analysis Verification (Step I) Process Table
	Worksheet 35 — Sampling and Analysis Validation (Steps IIa and IIb) Process Table
	Worksheet 36 — Sampling and Analysis Validation (Steps IIa and IIb) Summary Table 
	Worksheet 37 — Data Usability Assessment

	LIST OF ATTACHMENTS
	Attachment A—Analytical Standard Operating Procedures
	Attachment B—Laboratory Quality Assurance Manual

	LIST OF FIGURES
	Figure 27-1  Example Chain-of-Custody Record
	Figure 27-2  Chain-of-Custody Seal
	Figure 27-3 Jar/Bottle Label

	LIST OF ACRONYMS

	APPENDIX F – STANDARD OPERATING PROCEDURES 
	APPENDIX F-1 GEOPHYSICAL INSTRUMENT STANDARD OPERATING PROCEDURES
	APPENDIX F-2 STANDARD OPERATING PROCEDURES
	SOPG-1 Field Documentation
	SOP G-3 Field Sample Numbering
	SOP G-4 QA/QC Sampling
	SOP G-6 Decontamination
	SOP G-7 Management of IDW
	SOP G-8 Sample Chain-of-Custody
	SOP G-9 Sample Packing and Shipping
	SOP G-10 Surveying
	SOP G-11 MEC Anomaly Avoidance
	SOP SS-2 Sediment Sampling
	SOP SS-3 Soil Sampling
	SOP SS-4 Post-BIP Sampling

	APPENDIX F-3 STANDARD OPERATING PROCEDURE MINIMIZING DISRUPTION OF SPECIAL PLANT AND ANIMAL SPECIES

	APPENDIX G – CONTRACTOR FORMS
	APPENDIX H – VISUAL SAMPLING PLAN DESIGN REPORT
	APPENDIX I – POINTS OF CONTACT
	APPENDIX J – RESUMES
	
Daloisio
	
Gerhard
	
Crawford
	
Steigerwalt
	
Richardson
	
Popp 
	 Williams

	
Spittler
	 Holmes

	
Dorrell 
	 Volkmer
 
	
Verstraet 

	APPENDIX K – PROJECT SCHEDULE
	APPENDIX L - EXPLOSIVES SITE PLAN
	COVER
	TABLE OF CONTENTS
	1. Site Location 
	2. Anticipated Dates of Field Effort
	3. Purpose
	4. Site Background and Current Conditions
	5. Executing Agencies
	6. Scope of Investigation
	7. Safety Criteria
	8. Methods of Disposal
	9. Maps

	LIST OF APPENDICES
	APPENDIX A FIGURES
	Figure 1  Site Location
	Figure 2  Explosive Safety Quantity
	Figure 3  Maximum Fragment Range

	APPENDIX B FRAGMENTATION CALCULATION DATA SHEETS
	MEMORANDUM DEPARTMENT OF DEFENSE EXPLOSIVES SAFETY BOARD (DDESB) MARCH 18, 2010
	MEMORANDUM U.S. ARMY TECHNICAL CENTER FOR EXPLOSIVE SAFETY (USATCES) TO DEPARTMENT OF DEFENSE EXPLOSIVES SAFETY BOARD (DDESB)

	LIST OF TABLES
	Table 7-1 Minimum Separation Distances

	LIST OF ACRONYMS AND ABBREVIATIONS

	APPENDIX M – FLOW CHART FOR INADVERTENT DISCOVERY OF CULTURAL REMAINS
	APPENDIX N – FACT SHEETS FOR SPECIAL STATUS PLANT SPECIES

	LIST OF FIGURES
	Figure 2-1 Graphical Representation of Anticipated Densities
	Figure 2-2 MEC Exposure Pathway Analysis
	Figure 3-1 Line and Fiducial Navigation
	Figure 3-2 DGM Target Data QC Analysis Flowchart
	Figure 4-1  Organizational Chart
	Figure 5-1 Quality Control Process
	Figure 6-1 Receipt of Explosive Materials Process

	LIST OF TABLES
	Table 2-1 Ricochet Area MRS Focus Areas
	Table 2-2 “Worst-Case” Penetration Depth Estimates
	Table 2-3 Geophysical DQOs
	Table 3-1 Industry Standard Objects Characterized for Use as Munitions Surrogates (Adapted from NRL/MR/6110_09_99183)
	Table 3-2 DGM Transects
	Table 3-3 DGM Grid Survey Characterization Criteria 
	Table 3-4 DGM QC Test Frequency and Acceptance Criteria
	Table 3-5 Geomagnetic Field at FIG Ricochet Area MRS (Center)
	Table 3-6 Demolition Notification Roster
	Table 3-7 Field Equipment
	Table 3-8 List of Applicable SOPs
	Table 3-9 Analytical Methods
	Table 3-10 HHRA and SLERA Screening Values
	Table 4-1 Stakeholder Involvement with Deliverables
	Table 5-1 Field Activity Quality Requirements

	LIST OF ACRONYMS



