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8
11

30
50

59
17

1.
72

6
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M
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B
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.0
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D
-9
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g
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8
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ra
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1.0  INTRODUCTION 
 

1.1 Background 

The Final Remedial Action Unit (RAU) 3 Remedial Investigation/ Feasibility (RI/FS; BCRRT 
2008a) for the former Camp Bonneville Military Reservation (CBMR; see Figure 1.1) was issued 
by the Bonneville Conservation Restoration and Renewal Team, LLC (BCRRT) on February 29, 
2008, following approval by the Washington Department of Ecology (WDOE). In order to 
address the Interim Action and investigation findings, and the need for additional site 
characterization, WDOE requested a Supplemental RI/FS be included with the previously 
approved RI/FS (BCRRT, 2008d) for generation of the RAU 3 Cleanup Action Plan (CAP).  The 
additional MEC characterization incorporated data generated during the ongoing MEC surface 
clearance work in the Central Valley Floor (CVF), Environmental Study Area (ESA), Roads and 
Trails (R & Ts), transect investigations through Training Areas 4, 5, and 12 (Training Areas), and 
2.36in. Rocket Range Interim Actions.  The information gained in these studies was evaluated 
and used in the development of this Supplemental RI/FS.   

Munitions of Explosive Concern (MEC) and Munition Debris (MD) findings during the 
implementation of the Emergency and Interim Actions at the CBMR resulted in the discovery of 
newly discovered Remedial Work Areas in the CVF, Wildlife Management Area (WMA) and 
Western Slopes (in the Regional Park west of the CVF).  Using the strategy for risk assessment 
presented in the Final RI/FS and a Conceptual Site Model updated to reflect the new data 
gathered as part of the Interim Actions described herein, these newly discovered Remedial Work 
Areas were evaluated for implementation of potential remedial actions.  These evaluations are 
detailed in this Supplemental RI/FS.  In addition, the updated Conceptual Site Model was used to 
re-evaluate the remedial actions recommended for the Remedial Work Areas (see Figure 1.2) 
defined in the Final RI/FS (BCRRT, 2008a).  

 
BCRRT continues to hold discussions with the U.S. Army, WDOE, and Clark County to plan the 
characterization and management of these newly discovered Remedial Work Areas (see Figures 
1.3 and 1.4).  Characterization results through February 2009 for these areas are discussed in this 
Supplemental RI/FS Report, and recommended remedial actions are incorporated in the RAU 3 
CAP. This document addresses only the physical MEC related material for the Interim Action 
areas and not the potential chemical impacts related to the presence of MEC.   
 
This report in organized as follows: Section 1.0 -Introduction, Section 2.0 - Analysis of 
Emergency and Interim Action Findings, Section 3.0 - Central Valley Floor, Section 4.0 - 
Regional Park Western Slopes Area, Section 5.0 – Northern CITA Expansion , Section 6.0 - 
MEC Surface Clearance of Demolition Area 1/Landfill 4, and Section 7.0 – References.   

 
The report attachments include: Figure 1.1 Site Location Map, Figure 1.2 Site-Wide Remedial 
Work Areas, Figure 1.3 Central Valley Floor Sub-Surface Clearance and Northern CITA 
Expansion, Figure 1.4 Western Slopes Surface Clearance Area and Demolition Area 1/Landfill 4 
Kick-out Surface Clearance Area, Figure 1.5 Proposed Regional Park Reuse Areas, Figure 1.6 
Interim Action MEC Findings, Figure 1.7 Interim Action MD Findings, , Appendix A Summary 
of MEC Findings, and Appendix B Summary of MD Findings. 
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1.2       Relationships to other Relevant Documents   

1.2.1  RI/FS Report for RAU 3  

This Supplemental RI/FS addresses the additional MEC and MD findings since the Final 
February 2008 RI/FS was issued, including the MEC and MD findings  in newly 
discovered Remedial Work Areas. This Supplemental RI/FS uses the same analytical 
tools and techniques as used in the Final RI/FS including:  

• The Conceptual Site Model (CSM) updated to account for new information;  

• The same risk analysis techniques; 

• The same process used for the alternatives identification and remedy selections 
for the MEC Sites and Land Reuse Areas. 

 
 1.2.2  RAU 3 CLEANUP ACTION PLAN  

The RAU 3 Cleanup Action Plan (CAP) has adopted the cleanup action selections and 
remediation recommendations of the Final RI/FS, as amended by this Supplemental 
RI/FS, and incorporates the Supplemental RI/FS as an appendix. This Supplemental 
RI/FS was developed simultaneously with development of the CAP, addressing the 
findings of the completed Interim Actions and the characterization of newly discovered 
Remedial Work Areas. 

 
1.3       Summary of Work Completed to Date for RAU 3 
 

This report includes consideration of field data collected through the end of February 2009. 
 

1.3.1  Emergency Actions  
 

The Emergency Actions consisted of MEC anomaly avoidance, brush clearance, fence 
replacement/repair, signage replacement, and formal MEC surface clearance around the 
perimeters of the entire site and the Central Impact Target Area (CITA).  These 
Emergency Actions are complete and the required Emergency Action Emergency Action 
Report (BCRRT 2007c) have been submitted to WDOE. 

 
1.3.2  Interim Actions   

 
The Interim Actions initially consisted of MEC anomaly avoidance, brush clearance, and 
MEC surface clearance in 20-foot buffer zones along the Roads and Trails Remedial 
Work Area throughout the site, and at the nine small arms ranges slated for soils 
remediation for lead as detailed in the RAU 2A CAP (BCRRT 2008d).  The Interim 
Actions have been expanded to include MEC clearance of the expanded 2.36 in. Rocket 
Target Area Remedial Work Area and MEC surface clearance of the CVF, the ESA and 
transect investigations through Training Areas 4, 5, and 12.   The required Interim Action 
Work Plans (IAWP; BCRRT 2007d),  and the Explosives Safety Submittal  (ESS; MKM 
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2007) amendments for each Interim Action have been reviewed and approved by the 
appropriate oversight agencies.   

 
1.3.3  Cleanup Actions Identified Subsequent to the RI/FS 

 

Based on MEC and MD findings during implementation of the Emergency and Interim 
Actions, newly discovered target, range, and demolition areas have been identified at 
Camp Bonneville. These newly discovered Remedial Work Areas are discussed in the 
following sections.  Some of the newly discovered Remedial Work Areas consist of 
expansions of Remedial Work Areas defined in the Final RI/FS, changes in the 
characterization of Remedial Work Areas, and others are newly discovered findings 
unrelated to the identified Remedial Work Areas as detailed in the Final RI/FS. 
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2.0   ANALYSIS OF EMERGENCY AND INTERIM ACTION FINDINGS 
 

2.1 General Description of Emergency and Interim Actions  
 

 
The MEC, MD, and subsurface anomalies identified during the Section 1.3 above have been 
evaluated.  Figures 1.2 and 1.5 shows the CVF boundary, the ESA, the Training Areas, and the 
2.36 in. Rocket Range. The majority of the proposed Regional Park lies within these areas.  
 
Data collected from the Emergency and Interim Actions were evaluated for the following areas: 
 
• The CVF has relatively flat terrain and is bounded by steep slopes to the north, east and 

south. The CVF consists of High Intensity Reuse Areas and Accessible Medium Intensity 
Reuse Areas. The ESA lies just outside of and southwest of the CVF and is classified as a 
Medium (non-intrusive) Intensity Reuse Area within the Regional Park. 
 

• There are approximately 46 miles of Roads and Trails throughout Camp Bonneville, of 
which 25 miles are located within the proposed Regional Park (see Figure 1.5). Since the 
February 2008 Final RI/FS, MEC surface clearance work has been essentially completed in 
the 20-foot buffer zone along the R & Ts.   
 

• The Training Areas (TA) 4, 5, and 12 were used historically by the U. S. Army for training 
operations (see Figure 1.6).  Use consisted of non-live fire exercises such as squad tactics 
training with and without the use of night vision gear, hand-to-hand combat training, 
practice training for the assault/defense of various positions and convoys, and bayonet and 
obstacle course training.  Pyrotechnics and blank ammunition were typically employed to 
add to the realism of these training activities.  The TA 4, 5, and 12 were previously 
included in the Limited Access Medium Intensity Reuse Areas in the Final RI/FS and are 
now part of the Western Slopes area west of the CVF. 
 

• The 2.36 in. Rocket Range initially consisted of 0.3 acres located just west of the CVF and 
within the Park Boundaries.  The Interim Action findings increased the area to 2.38 acres. 
The remedial actions for this area were completed as documented in the 2.36 in. Rocket 
Range After Action Report (BCRRT April 2008c).  

 
MEC and MD findings in the CVF and ESA, Roads and Trails Buffer Zones, Training Areas 4, 5, 
and 12, and 2.36 in. Rocket Range are described below. 

  
2.2 MEC and MD Findings in the CVF and ESA 
 

The following discussion only addresses those MEC and MD findings found exclusively within 
the CVF or ESA.   MEC and MD finds are shown on Figures 1.6 and 1.7 and presented in 
Appendix A Table A-6 and Appendix B Table B-6 and include:  

 
• CVF: Over 400 MEC items and over 1,000 MD findings have been discovered in the 

CVF and consisted of 2.36 in. rockets, 3 in. Stokes Mortars, various rifle grenades, smoke 



 
 

  Revision 2, May 2009  
Bonneville Conservation Restoration and Renewal Team  
Draft RAU 3 Supplemental RI/FS Page 5 of 47 
 
 

grenades, and practice hand grenades, 105 mm HE projectiles (unfired and unfuzed), 
M73 rocket practice 35mm, and M49 trip flares. 

 
• ESA:  4 MEC items, consisting of 3 in. Stokes Mortars, and over 20 MD findings.    

 
• In addition to the surface MEC and MD findings, subsurface anomalies were identified 

throughout the CVF interim actions.  
 
The MEC and MD findings and subsurface anomalies were evaluated and used to up date the 
Explosive Hazard Ranking presented in Section 3.0 based upon the rankings, ratings, scoring, 
costing, and alternative screening in the Final RI/FS. 

 
2.3 MEC and MD Findings in the Roads and Trails Buffer Zones 
 

The Interim Action for the Roads and Trails Buffer Zones has been completed and an After Action 
Report is pending.  The reconnaissance efforts resulted in sampling of nearly 46 miles of Roads 
and Trails in Camp Bonneville.  MEC and MD finds are shown on Figures 1.6 and 1.7 and 
presented in Appendix A Table A-5 and Appendix B Table B-5 and include:  
 

• 40 MEC items and over 300 MD items were addressed in the R & Ts and consisted of 3 
in. Stokes Mortars, smoke grenades, a 37mm projectile, an illumination grenade, and 
grenade fuzes.   

 
• Of these findings, 4 MEC items were found as part of the R & Ts work within the CITA. 

However, these MEC will be managed as part of the CITA Remedial Work Area and do 
not impact the proposed remediation. 

 

Only a few of R & Ts Interim Action MEC and MD findings were outside of other Remedial 
Work Areas (e.g., CVF) where that Areas cleanup action would include the R & Ts buffer zones.  
The explosive hazards exposure assessment ranking for Roads and Trails outside of other 
Remedial Work Areas is Rank D, despite the relatively large number of potential receptors, 
because of its low explosive safety risk.  The explosive hazards exposure characteristics 
associated with Roads and Trails are summarized in Table 2.1.  

TABLE 2.1 
SUMMARY OF EXPLOSIVE HAZARDS EXPOSURE CHARACTERISTICS  

FOR ROADS AND TRAILS 

Site 

MEC Source Receptor Interaction Explosive 
Hazards 

Exposure 
Rank 

Explosive 
Relative Risk 

Ranking 

Accessibility Future 
Land 
Reuse 

Depth of 
Activity / 

Reuse 

Roads and 
Trails 

5 Accessible High Surface / 
Hiking and 
Horseback 

Riding 

D 
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The Final RI/FS proposed remedial action (surface clearance) remains appropriate and the 
Detailed Evaluations of Alternatives, Scoring against MTCA Criteria, and Cost Estimates, and 
Recommended Cleanup Action are unchanged from the Final RI/FS. 

    
2.4 MEC and MD Findings in the Training Areas 4, 5, and 12 Transect Investigations 
 

The Interim Action for the Training Areas (TAs) 4, 5, and 12 Transect Investigations has been 
completed and an After Action Report is pending.  The Interim Actions included MEC surface 
clearance of 10-foot wide transects systematically distributed throughout TAs 4, 5, and 12. The 
transects were spaced approximately 500 feet (ft) apart in a grid pattern over the entirety of each 
TA.  MEC and MD finds are shown on Figures 1.6 and 1.7 and presented in Appendix A Table 
A-7 and Appendix B Table B-7 and include:   
 

• 3 MEC items and 25 MD items were found during transect clearance, and consisted of 3 
in. Stokes Mortar training rounds and a 2.36 in. rocket.   
 

Evaluation of the TA 4, 5, and 12 Transect Investigation findings are in incorporated into the 
Western Slopes Area (see Section 4.0), which was identified subsequent to the Final RI/FS. 

 
2.5 MEC and MD Findings in the 2.36 In. Rocket Range  

 
The 2.36 in. Rocket Range consisted of 0.3 acres just west of the CVF and within the Park 
Boundaries.  The Interim Action findings increased the area to 2.38 acres (BCRRT, 2008c).  The 
remedial action for this area was completed and is documented in the 2.36 in. Rocket Range After 
Action Report (BCRRT, 2008c). The completed actions consisted of anomaly avoidance, brush 
clearance, surface MEC clearance and subsurface MEC clearance to 14 inches.  MEC and MD 
finds are shown on Figures 1.6 and 1.7 and presented in Appendix A Table A-1 and Appendix B 
Table B-1 and include:   

 
• 69 MEC items and 35 MD findings were reported (BCRRT, 2008c) and included sixty-

three - 2.36 in. rockets that had been fired and fuzed; a 2.36 in. rocket that had been fired 
and was unfuzed, four 3 in. Stokes mortars (fired and unfuzed) and a rifle grenade (fired 
and unfuzed).  

 
• 3 items were identified during the sub-surface clearance (zero to 14 ins.): a 2.36 in. rocket 

at 14 ins. below ground surface (bgs); a 2.36 in. rocket at 12 ins. bgs; and a 3 in. Stokes 
mortar at 4 ins. bgs.  

 
 The Conceptual Site Model for the 2.36 in. Rocket Range remains unchanged with the 

incorporation of the completed MEC and MD data (and increase in size) since this Target Area 
already had the highest explosive hazards exposure assessment ranking.  The Target Area was 
ranked as A on a scale of A – E with A representing the greatest exposure risk in the Final RI/FS. 
This ranking was due to the high relative explosive safety risk of a Target Areas and its location 
within the proposed Regional Park.  The explosive hazards exposure characteristics associated 
with Target Areas are summarized in Table 2.2.  
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TABLE 2.2 
SUMMARY OF EXPLOSIVE HAZARDS EXPOSURE CHARACTERISTICS  

FOR 2.36 IN. ROCKET RANGE   

Site 

MEC Source Receptor Interaction Explosive 
Hazards 

Exposure 
Rank 

Explosive 
Relative Risk 

Ranking 

Accessibility Future 
Land 
Reuse 

Depth of 
Activity / 

Reuse 

2.36 in. 
Rocket 
Range 

1  Limited  Medium NA/Regional 
Park A 

 
  
2.6 Additional Cleanup Requirements Necessary for Remedial Work Areas Discovered 

Subsequent to the RI/FS  
 

Following the Final RI/FS issuance and resulting from MEC and MD findings during the Interim 
Actions and investigations, a number of newly discovered or unknown conditions have been 
encountered at the CBMR.  Consideration of these conditions has resulted in the WDOE either: 1) 
changing an area’s classification and associated MEC cleanup requirements; or 2) identifying 
additional areas requiring MEC cleanup.  The cleanup actions for these newly discovered RWAs 
include:  
 

•  MEC subsurface clearance for the entire CVF and the associated wetlands (previously 
designated as the Accessible High and Medium Intensity Reuse Areas; Final RI/FS).   
 
WDOE based this determination on their belief that the CVF and associated wetlands are 
an extensively used direct and indirect fire weapon target area, and an extensively used 
training area due to the number of sub-surface anomalies and surface MEC and MD 
findings discovered during the Interim Actions. In addition, a number of newly 
discovered RWAs in the form of specific target areas and/or waste disposal areas were 
identified in the CVF, including; 

 
o Stokes Mortar Target Area, 
o MEC Disposal Area (Burial Pit), 
o OB/OD Area, 
o 37 mm Artillery/Stokes Mortar Target Area,  
o Rifle Grenade Target Area, and 
o 2.36 in. Rocket Target Area near the Former Sewage Lagoons. 
 

• MEC surface clearance, access limitations based on steep slopes, and Intuitional Controls 
are being required for the Regional Park Western Slopes Area.  The Western Slopes had 
been designated as the Limited Access Medium Intensity Reuse in the Final RI/FS). 
  

• Expansion of the CITA fence line northward to encompass an additional 107 acres 
believed to have been impacted by artillery and mortar firing.  
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• MEC Surface Clearance of Demolition Area 1/Landfill 4 Kick-out Area encompassing 
104 acres. 

 
 The cleanup actions for Remedial Work Areas identified subsequent to the Final RI/FS are 

discussed in the following sections 
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3.0 CENTRAL VALLEY FLOOR 

3.1 Central Valley and Associated Wetlands 

 3.1.1 Description 

  
 The Central Valley Floor (CVF) and associated wetlands (adjacent to Lacamas Creek) 

comprise the major portion of the proposed regional park that have a gentle topographic 
slope, and low vegetative cover.  Therefore, these areas provide the opportunity to draw 
people together for informal recreational activities.  These areas cover approximately 445 
acres along the Lacamas Creek valley floor.  The CVF includes both future High 
Intensity Reuse Areas (e.g., tent camping areas) as well as Accessible Medium Intensity 
Reuse Areas (e.g., hiking trails and open space; see Figures 1.3 and 1.5). 
 
WDOE believes that the Central Valley Floor (CVF) and associated wetlands were 
extensively used as direct and indirect fire target areas, and an extensively used training 
area.  The discovery of numerous subsurface anomalies, as well as surface MEC findings 
led WDOE to the determination that MEC subsurface clearance would be necessary. A 
number of new discovered target areas and/or waste disposal areas were discovered 
during the CVF MEC surface clearance activities, including; 
 

o Stokes Mortar Target Area, 
o MEC Disposal Area (Burial Pit), 
o Open Burn/Open Demolition Area , 
o 37 mm Artillery/Stokes Mortar Target Area, 
o 2.36 in. Rocket Target Area near the Former Sewage Lagoons,  
o Rifle Grenade Target Area 

 
 3.1.2 Hazard Severity Ranking 
   

During the Interim Action in the CVF, over 500 MEC and over 1,000 MD items were 
recovered through the end of February 2009.  MEC items that could pose an explosive 
safety threat included 2.36 in. rockets, 3 in. Stokes Mortars, various rifle grenades, smoke 
grenades, practice hand grenades, 105 mm HE projectile, M73 rocket practice 35mm, and 
M49 trip flares. In addition to the surface MEC and MD findings, subsurface anomalies 
were identified throughout the CVF interim actions.  The likelihood that additional MEC 
items are present in the CVF is considered moderate to high.  
 
Given the numbers and types of MEC and MD findings, and subsurface anomalies 
encountered across the CVF, the WDOE has made a determination as to the appropriate 
cleanup action for this area, which is detailed below. 

 

 3.1.3  Accessibility Rating and Reuse Intensity 

The greatest amount of visitor activity in the CVF will occur in the High Intensity 
Reuse Areas and these uses may be considered intrusive, that is disturbing the soil 
surface.  Examples of intrusive activities include tent camping and construction.  
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Non-intrusive activities include RV camping, parking, archery or firing range 
training.  The Accessible Medium Intensity Reuse Areas differ only from the 
High Intensity Reuse Areas in the number of people and type of activities likely to 
occur in these areas.  The Accessible Medium Intensity Reuse Areas are 
categorized to be those areas where people may gather to conduct impromptu 
recreational activities.  These recreational activities are likely to be surficial, non-
intrusive activities.  A moderate number of people are expected to enter the 
Accessible Medium Intensity Reuse Areas. 

 3.1.4  Explosive Hazard Ranking 

The WDOE has determined (letter dated February 6, 2009) that subsurface clearance is 
required for the entire CVF (including the specific Remedial Work Areas identified 
above) due to the following reasons:  
 

• Data collected from areas of the CVF already cleared show significant surface 
MEC and subsurface anomalies. Over 38,000 subsurface anomalies have been 
detected, and a percentage of them are likely to be munitions. There are 
significantly more Target Areas and munitions being found in the CVF than were 
anticipated during early cleanup planning efforts and development of the 
conceptual site model. In addition to clusters of munitions found in several areas 
of the valley, scattered munitions have also been found randomly distributed 
across investigated areas of the valley floor. Although these are surface or near-
surface findings, Schonstedt data and the limited EM-61 geophysical data 
indicate similar distribution of subsurface anomalies at the CVF. 

 
• These areas constitute over 70% of the CVF (a large percentage of the Valley 

Floor that is proposed as a high-intensity public access area). 
 

• The majority of the new Munitions Areas of Concern have been found in the 
CVF. 

 
• Munitions findings and observation since the draft CAP continue to show that the 

Munitions and Explosives of Concern (MEC) distribution across the Valley Floor 
is at consistently greater numbers than originally anticipated. Of the 500 MECs 
found at the Camp, approximately 3/4 of them have been found in the CVF. 

  
3.1.5 Recommended Cleanup Action 

 
While the MEC surface clearance of the CVF was completed, WDOE determined that 
MEC subsurface clearance (frost depth clearance to 14-in bgs) is the most appropriate 
long-term cleanup action alternative for the CVF.   
 
This determination has been based upon finding significant new Target Areas demo 
areas, surface MEC and subsurface anomalies in the CVF, the intended medium to high 
intensity reuse of the area in the Regional Park and high degree of public access 
anticipated for the CVF.  This action will address the entire CVF and will require 
additional vegetation removal and (likely) additional subsurface investigation using EM-
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61 to develop an inventory of subsurface anomalies for future investigation and removal 
of MEC and MD.      
 
After clearance, ICs will be employed to ensure that this is the most feasible permanent 
solution for the CVF (both High Intensity and Accessible Medium Intensity Reuse 
Areas), based on the analysis to achieve the cleanup standard of negligible interaction 
with MEC. The clearance action will be conducted in the footprint of the Accessible 
Medium Intensity Reuse Area as shown in Figure 1.3.  The ICs will include signage to 
inform the public about the past military use of the area.  Implementation of the MEC 
surface and subsurface clearance action and these ICs will achieve the desired cleanup 
standard.  

 
Each of the newly discovered newly discovered targets, ranges, and demo areas within 
the CVF are evaluated individually in the subsections below. 
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3.2 Newly Discovered Stokes Mortar Target Area in the CVF 

  3.2.1 Description  

The newly discovered Stokes Mortar Target Area is in the central area of the CVF, see 
Figure 1.3. Throughout the Stokes Mortar Target Area investigation area, multiple 
subsurface anomalies have been identified in areas co-located with MEC on the surface 
that are indicative of this area being used as a target.  Prior to transfer to BCRRT, the area 
had not been identified as a target area.  These findings indicate the potential for 
MEC/MD investigation area. The total acreage of the Stokes Mortar Target Area is 40.46 
acres. Reconnaissance of this area identified a high density of trees and heavy coverage 
with thick brush (viney maple).   

 3.2.2  Characterization  

During conduct of the CVF clearance action, MEC and MD findings in the area now 
known as the Stokes Mortar Target Area suggests this is a newly discovered target 
area. Prior to the transfer to BCRRT, this area had not been identified as a target area. 
Recent findings suggest that this is a newly discovered Stokes Mortar target area. 
Findings in the Stokes Mortar Target Area include:  

• 115 MEC items and 254 MD findings including 3 in. Stokes mortars (fired, some 
fuzed and some unfuzed), 2.36 in. rockets (fired, some fuzed and some unfuzed), 
M-9 rifle grenades, and other miscellaneous items. 

In addition, in two locations, multiple MEC items were recovered that had been 
buried/disposed of in Grid E-12 (24 3 in. Stokes and a 2.36 in. rocket) and in Grid E-11 
(1 HE M-9 Rifle Grenades and six 3 in. Stokes mortars).   

 3.2.3  Proposed Reuse  

As shown on Figure 1.3 the Stokes Mortar Target Area appears to extend into a 
proposed RV Camping Area, relocated Yurt and Tent Camping Area, and Trail 
Head/Parking Area in the CVF, which are considered High Intensity Reuse Areas. 

 3.2.4  Risks Presented Under Proposed Reuse Scenario 

  3.2.4.1  Hazard Severity Ranking 

  The MEC and MD findings described above for the Stokes Mortar Target Area 
suggest this is newly discovered target area. The munition release mechanism 
resulting in the presence of MEC in the vicinity of a target area is from deployed 
munitions that failed to function properly (UXO).  Residual UXO poses the 
greatest explosive safety threat to the public as these items are fuzed and armed 
but failed to function properly.  The hazard severity ranking for a target area is 
the most severe of all site types.  While implementing the Central Valley Floor 
and Roads and Trails Interim Actions, it was observed that almost all of the items 
identified have been determined to be training rounds.  Although these rounds 
would have a significantly lower explosive risk, the overall explosive risk 



 
 

  Revision 2, May 2009  
Bonneville Conservation Restoration and Renewal Team  
Draft RAU 3 Supplemental RI/FS Page 13 of 47 
 
 

ranking is maintained at the conservative levels established in the Final RI/FS. 
The explosive safety relative risk ranking for Target Areas is 1 on a scale of 1 – 7 
with 1 representing the highest explosive risk. 

 
   3.2.4.2  Accessibility and Reuse Intensity 
 

Portions of the Stokes Mortar Target Area overlap into high intensity reuse 
areas while the remaining portions would be considered medium intensity reuse 
areas. This area is accessible due to its overlap into high reuse areas. The 
proposed reuse includes an RV Camping Area, Yurt and Tent Camping Area and 
a Trail Head Parking Area in the CVF, which are High Intensity Reuses that 
would involve a combination of intrusive and nonintrusive activities.  

 
  3.2.4.3  Explosive Hazard Ranking 

  
The explosive hazards exposure assessment ranking for target area sites was 
assigned Rank A on a scale of A – E, with A representing the greatest exposure 
risk. This ranking is due to the high relative explosive safety risk of this target 
area and its location within the proposed Regional Park and/or co-location with 
high reuse areas.  The explosive hazards exposure characteristics associated with 
the Stokes Mortar Target Area are summarized in Table 3.1 

TABLE 3.1 
SUMMARY OF EXPLOSIVE HAZARDS EXPOSURE CHARACTERISTICS  

FOR THE NEWLY DISCOVERED STOKES MORTAR TARGET AREA 

Site 

MEC Source Receptor Interaction Explosive 
Hazards 

Exposure 
Rank 

Explosive Relative 
Risk Ranking 

Accessibility Future 
Land 
Reuse 

Depth of 
Activity / 

Reuse 

 Newly 
Discovered 

Stokes Mortar 
Target Area 

1  Accessible High 
Surface and 
Subsurface 
Recreation 

A 

 

3.2.5  Detailed Evaluations of Alternatives  

3.2.5.1  Scoring against MTCA Criteria 

The Stokes Mortar Target Area has been determined to pose the greatest 
explosive hazards exposure because of the target area type and the potential for 
receptor interaction. It received an explosive hazards exposure ranking of A. 
Several remedial alternatives have been evaluated and the most feasible 
permanent alternative was selected for the Stokes Mortar Target Area to 
reduce the explosive hazard exposure. Screening of the potential remedial 
technologies against the minimum threshold requirements is presented in the 
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Final RI/FS and is not duplicated herein. A range of cleanup action alternatives 
were evaluated, and are presented herein (see Table 3.2). 

Subsurface MEC clearance to frost depth (14 ins.) scored the highest of all 
alternatives. This cleanup action represents the preferred alternative and it was 
selected as the most feasible permanent solution to reduce the explosive hazard 
exposure within the Stokes Mortar Target Area. Additional surface MEC 
clearance with step-out procedures scored second highest and subsurface MEC 
clearance to 24 inches around targets with step-outs came in third. See Table 3.2 
for descriptions of the other alternatives considered.  

3.2.5.2  Cost Estimates 

The cost estimates for each of the alternatives considered for the Stokes Mortar 
Target Area are shown in Table 3.2. The preferred alternative cost is $861,000. 

3.2.6  Recommended Cleanup Action  

The recommended cleanup alternative for the Stokes Mortar Target Area is frost depth 
clearance (up to 14 in. bgs) with implementation of ICs. This alternative is determined to 
be the most feasible permanent solution for this area and would achieve the RAU 3 
remediation standard. The approximate total area to be cleared is 41 acres which 
encompasses the estimated extent of the target area. Step-out procedures will be 
implemented as described in the RI/FS.  
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INSERT Table 3.2
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3.3  Newly Discovered MEC Disposal Area (Burial Pit) in the CVF 

  3.3.1 Description  

The newly discovered MEC Disposal Area or burial pit was identified during clearance 
of the CVF. It is located within the area encompassed by the MEC Disposal Area within 
a flat-lying open field of the CVF.  Several layers of grenade spoons, rocket parts (some 
can be identified as HE rocket parts), and miscellaneous munitions related debris were 
identified.  The pit has not been investigated vertically, but has been defined laterally.  
Lateral delineation of the MEC Disposal Area defines it as a 50-foot x 50-foot area. 
Vertical delineation has not yet been determined but it is estimated that MEC or MD 
material may be present to a depth of 10 feet bgs. 

 3.3.2 Characterization  

Recent MD findings in the MEC Disposal Area include:  

• Over 100 MD findings and included fuze spoons and grenade pins and several 
fragments of 2.36 in. rockets.  

3.3.3  Proposed Reuse  

            The MEC Disposal Area is in the Accessible Medium Intensity Reuse Area within the 
CVF. 

 3.3.4  Risks Presented under Proposed Reuse Scenario 

  3.3.4.1 Hazard Severity Ranking 

Because the MEC Disposal Area consists of a newly discovered burial pit, no 
historical information is available for the types of explosive material that may be 
present. It is considered to be an unknown condition and consequently, this area 
is ranked as having an explosive risk ranking of 1 on a scale of 1-7, with 1 
representing the highest explosive risk. 

  3.3.4.2  Accessibility Rating and Reuse Intensity 

The MEC Disposal Area burial pit is located a medium Intensity reuse area and is 
accessible due to its proximity to roads.  

  3.3.4.3  Explosive Hazard Ranking  

The explosive hazards exposure assessment ranking for the MEC Disposal Area 
is B on a scale of A-E, with A representing the greatest exposure risk. This 
ranking is due to the high explosive safety ranking and accessibility rating. The 
explosive hazards exposure characteristics associated with the MEC Disposal 
Area are summarized in Table 3.3.  
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TABLE 3.3  
SUMMARY OF EXPLOSIVE HAZARDS EXPOSURE CHARACTERISTICS FOR NEWLY 

DISCOVERED MEC DISPOSAL AREA   

Site 

MEC Source Receptor Interaction Explosive 
Hazards 

Exposure 
Rank 

Explosive 
Relative Risk 

Ranking 
Accessibility

Future 
Land 
Reuse 

Depth of 
Activity / 

Reuse 

Newly 
Discovered 

MEC Disposal 
Area  

1 Accessible Medium Surficial B 

3.3.5  Detailed Evaluations of Alternatives  

3.3.5.1  Scoring against MTCA Criteria 

The MEC Disposal Area has been determined to pose the second greatest 
explosive hazards exposure because of its potential for MEC and for receptor 
interaction. It received an explosive hazards exposure ranking of B. Several 
remedial alternatives have been evaluated and the most feasible permanent 
alternative was selected for the MEC Disposal Area to reduce the explosive 
hazard exposure. Screening of the potential remedial technologies against the 
minimum threshold requirements is presented in the Final RI/FS and is not 
duplicated herein. A range of cleanup action alternatives were evaluated, and are 
presented herein (see Table 3.4). 

3.3.5.2  Cost Estimates 

The cost estimates for each of the alternatives considered for the MEC Disposal 
Area are shown in Table 3.4. The preferred alternative cost is $342,000. 

3.3.6  Recommended Cleanup Action  

The recommended cleanup action for the MEC Disposal Area is complete excavation of 
the pit contents and proper disposal of the excavated material and implementation of ICs. 
This alternative is determined to be the most feasible permanent solution for this area and 
would achieve the RAU 3 remediation standard.  Vertical delineation has not yet been 
determined but it is estimated that MEC or MD material may be present to a depth of 10 
feet bgs. The area is about 50 by 50 feet for a total of approximately 4,000 cubic yards of 
material.   
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A Soil and Groundwater Sampling Program will be implemented for the MEC Disposal 
Area to address potential explosives residues from historic disposal activities.  The 
sampling will be conducted per site specific Work Plans that focus on the potential for 
groundwater impacts related to the disposal operations/material explosive residuals will 
be prepared as a separate document.  The Sampling Program will be conducted in a 
phased approach based upon the results of the Recommended Cleanup Action, field 
observations, and analytical sample results. 
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Insert Scoring table 3.4. 
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3.4  Newly Discovered Open Burn/Open Demolition Area in the CVF 

 3.4.1  Description  

The newly discovered Open Burn/Open Demolition Area (OB/OD Area) is located 
in the southern part of the CVF on its eastern border and just north of the ESA. This 
newly identified demolition area is 16.33 acres and was discovered during the CVF 
clearance action.  Several inert 5 in. rocket warheads were identified on the surface as 
well as rocket slag from a thermite burn.  The recent findings show the area has several 
subsurface anomalies indicative of additional potential MEC or MD.  In addition, the area 
has several demolition holes indicative of past surface demolition activities.  The 
majority of the area is located within an open flat area of the CVF. It is bordered along 
the western side by a wetland area and has a steep gradient along the east.  

 3.4.2  Characterization  

Recent MEC and MD findings in the OB/OD Area include:  

• 19 MEC items and 94 MD findings and included 2.36 in. rockets (fired, fuzed), 3 
in. Stokes mortars (fired, unfuzed), 37mm HE (unfired and unfuzed), and other 
miscellaneous items. 

 3.4.3  Proposed Reuse  

The OB/OD Area is in the Accessible Medium Intensity Reuse Area within the Central 
Valley Floor.  

 3.4.4 Risks Presented Under Proposed Reuse Scenario 

  3.4.4.1 Hazard Severity Ranking 

A wide range of explosives and ordnance were disposed of at the previously 
identified OB/OD areas.  It is expected that MEC will be encountered in the 
OB/OD area. . The demolition of discarded or unused military munitions may 
sometimes result in the “kick-out” of munitions to some distance from the 
demolition area.  Munition release mechanisms that may have resulted in the 
presence of MEC in the vicinity of an OB/OD Areas are from MEC kick-outs, 
and low-order or incomplete detonation.  At an OB/OD area, the unsuccessful 
demilitarization of a MEC item poses the greatest explosive safety threat to the 
public.  The hazard severity ranking for an OB/OD Area is the second most 
severe of all site types (marginal/critical explosive safety hazard).  The explosive 
safety relative risk ranking for OB/OD Areas is 2 on a scale of 1 – 7, with 1 
representing the highest explosive risk. 

 
3.4.4.2 Accessibility Rating and Reuse Intensity 

 
The location of the OB/OD Area is accessible and is within the Medium Intensity 
reuse area of the CVF, although access is limited to the west by wetlands. 
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3.4.4.3  Explosive Hazard Ranking 
 

The OB/OD Area is not within any designated reuse area, but is north of the 
planned Environmental Study Area; it is designated a medium (non-intrusive) 
reuse intensity.  The explosive hazards exposure ranking for the OB/OD Area is 
Rank A on a scale of A – E, with A representing the greatest exposure risk, 
because of the potential for human interaction due to its accessibility and 
proximity to the planned ESA in combination with the high relative explosive 
risk ranking.  The explosive hazards exposure characteristics associated with the 
OB/OD Area are summarized in Table 3.5.  

 

TABLE 3.5  
SUMMARY OF EXPLOSIVE HAZARDS EXPOSURE CHARACTERISTICS FOR NEWLY 

DISCOVERED OB/OD AREA 

Site 

MEC Source Receptor Interaction Explosive 
Hazards 

Exposure 
Rank 

Explosive 
Relative Risk 

Ranking 
Accessibility

Future 
Land 
Reuse 

Depth of 
Activity / 

Reuse 

Newly 
Discovered 

OB/OD Area 

2 Accessible Medium Surficial A 

 

3.4.5  Detailed Evaluations of Alternatives  

3.4.5.1  Scoring against MTCA Criteria 

The OB/OD Area has been determined to pose the greatest explosive hazards 
exposure because of the potential for MEC and for receptor interaction. It 
received an explosive hazards exposure ranking of A. Several remedial 
alternatives have been evaluated and the most feasible permanent alternative was 
selected for the OB/OD Area to reduce the explosive hazard exposure. Screening 
of the potential remedial technologies against the minimum threshold 
requirements is presented in the Final RI/FS and is not duplicated herein. A range 
of cleanup action alternatives were evaluated, and are presented herein (see 
Table 3.6). 

3.4.5.2  Cost Estimates 

The cost estimates for each of the alternatives considered for the OB/OD Area 
are shown in Table 3.6. The preferred alternative cost is $900,128. 




