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INTRODUCTION 

The United States Army Corps of Engineers (USACE), Los 
Angeles District presents this Proposed Plan to allow the 
public the opportunity to review and comment on the 
Preferred Alternatives for the Dry Canyon Artillery Range 
Munitions Response Site (MRS) 01, located in Ventura 
County, California. This Proposed Plan discusses the rationale 
for selecting the USACE’s preferred remedial alternatives 
(i.e., a plan for action) for addressing hazards associated with 
World War Two (WWII)-era military munitions at the Dry 
Canyon Artillery Range MRS 01.  The Dry Canyon Artillery 
Range MRS 01 is associated with Formerly Used Defense 
Sites (FUDS) Project Number J09CA034801. 

The USACE, Los Angeles District is conducting this work 
under the Military Munitions Response Program (MMRP).  
The United States Department of Defense (DoD) established 
the Military Munitions Response Program to address 
unexploded ordnance (UXO), discarded military munitions 
(DMM), and munitions constituents (MC) at defense sites.  
Sites are categorized as MRSs within Formerly Used Defense 
Sites under the Defense Environmental Restoration Program 
(DERP).  The Secretary of Defense designated the Army as 
the Lead Agent for the Formerly Used Defense Sites Program.  
The Army has assigned program execution responsibility to 
the USACE.  As such, USACE is the lead execution agent for 
Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) environmental responses at Dry 
Canyon Artillery Range MRS 01.   

The purpose of this Proposed Plan is to facilitate public 
involvement in the remedy selection process by providing 
historical information and previous investigation results about 
Dry Canyon Artillery Range MRS 01; presenting the rationale 
for selecting the preferred remedial alternative; summarizing 
the other alternatives considered; and soliciting public review 
and comments on the proposed remedial alternatives.  The 
Proposed Plan highlights key information from the Remedial 
Investigation (RI) / Feasibility Study (FS), the current phase of 
work at the Dry Canyon Artillery Range MRS 01, which can 
be found in greater detail in the Remedial Investigation Report 
(April 2017) and Feasibility Study (November 2018), as well 
as other documents available to the public in the designated 
Administrative Record file, located at the Frazier Park 
Library, Frazier Park, California. 

Community Participation 
PUBLIC COMMENT PERIOD: 

The Proposed Plan public comment period is from August 19, 
2019 to September 19, 2019.  USACE will accept written 
comments on the Proposed Plan during the public comment 
period. Comment letters must be postmarked by September 
19, 2019 and should be submitted to: 

 Bruce James 
Project Manager 

 USACE, Los Angeles District 
 915 Wilshire Boulevard 
 Los Angeles, CA 90017-3401 

To request an extension of the public comment period, send a 
written request to Mr. James by September 12, 2019. 

PUBLIC MEETING: 

USACE will host a public meeting at 5:30 p.m. on August 21, 
2019 at the Frazier Park Library to explain the Proposed 
Plan and all of the alternatives resulting from the FS (the study 
completed prior to this Proposed Plan). Oral and written 
comments will be accepted at the meeting. After the public 
comment period is over, USACE will review and respond to 
comments received before selecting the final remedy.  Upon 
review, approval, and finalization of this Proposed Plan, a 
Decision Document will be prepared to formally document the 
final decision. Comments received will be summarized and 
responses will be provided in the Responsiveness Summary 
section of the Decision Document, to be published following 
finalization of the Proposed Plan. By issuing the Decision 
Document, the Army is fulfilling requirements of 
Comprehensive Environmental Response, Compensation, and 
Liability Act §120(e) and National Oil and Hazardous 
Substances Pollution Contingency Plan §300.430(f)(2), 
300.430(f)(4) and 300.435(c)(2).  

FOR MORE INFORMATION: 

Project documents are available in the Administrative Record 
File, which includes the Remedial Investigation Report (April 
2017) and Feasibility Study (November 2018), at the following 
locations: 

Local Repository  Administrative Record File 
Frazier Park Library USACE Los Angeles District 
3732 Park Drive  915 Wilshire Boulevard 
Frazier Park, CA 93225 Los Angeles, CA 90117 
661-245-1267 
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Figure 1: The Dry Canyon Artillery Range MRS 01 is in 
the northwest portion of Ventura County, CA. 

SITE BACKGROUND 

The Dry Canyon Artillery Range MRS 01 is within the 
boundary of the United States Forest Service (USFS) Los 
Padres National Forest in Ventura County, CA as shown in 
Figure 1.  The Dry Canyon Artillery Range MRS 01 consists 
of 1,448.3 acres and includes three distinct areas based on the 
results of previous investigations.  An area with steep and 
inaccessible terrain in the southwest corner (approximately 
259.5 acres), referred to as the “Inaccessible Area,” was 
determined to have an acceptable level of risk relating to 
people’s exposure to unexploded ordnance. Due to this, no 
action is recommended for the Inaccessible Area. Two other 
areas, the “Low Density Area” (958.2 acres) and the “Potential 
Target Area” (230.6 acres), defined based on the density of 
munitions resulting from previous military usage, were both 
determined to present an unacceptable risk to people from 
unexploded ordnance.  

Today, the land of the Dry Canyon Artillery Range MRS 01 is 
primarily used for conservation, including hunting, recreation 
(hiking, off-road vehicle riding, and small arms target 
shooting), and camping.  Due to the current and anticipated 
future recreational land use of the Los Padres National Forest, 
potential excavation is expected to be minor. The most likely 
reasons for excavations include shallow (<1 foot) cat-holes 
away from toilet facilities and placement/removal of stakes for 
tents. Some deeper excavation may occur in conjunction with 
USFS maintenance of campgrounds, toilets, and roadways. 
Dome Springs Campground and a USFS-managed grazing 

allotment are located within the site boundaries.  There is no 
United States Fish and Wildlife (USFWS) designated critical 
habitat for threatened or endangered species within the Dry 
Canyon MRS01. Cultural resources are known to be present 
within the Dry Canyon Artillery Range MRS 01 and would be 
avoided. Access to the Dry Canyon Artillery Range MRS 01 is 
unrestricted and accessible by foot or vehicular traffic through 
a large wash (a narrow, constricting bed of an intermittent 
stream also commonly referred to as an “arroyo”) or Forest 
Road 8N40.   

During WWII, the United States Army performed artillery 
training at the Dry Canyon after acquiring a Use Permit from 
the United States Department of Agriculture (USDA) in 1942. 
In 1952, the Army declared the land “excess” and relinquished 
it back to the USDA.  Inspections and cleanups focused on 
military munitions were completed by the military between 
1945 and 1951, but records have not been located to identify 
where the targets or firing points were located or what specific 
training was conducted.  It is presumed that the flat, open area 
at the southern entrance to the Dry Canyon Artillery Range 
was used to set up gun emplacements which were fired north 
into the canyon.   

The Remedial Investigation and Feasibility Study were the 
latest in a series of investigations and reports into prior Army 
usage in Dry Canyon.  The Remedial Investigation Report, 
available for public viewing at the Frazier Park Library, 
presents a more complete history of site investigations, which 
are summarized below. 

Historical De-dudding Operations: Several ordnance 
inspections and de-dudding (clearance of munitions) exercises 
were performed at the Dry Canyon Artillery Range between 
1945 and 1951. A Certificate of Clearance issued by the Army 
in 1951 states that “2,480 acres de-dudded in 1951 were given 
a careful visual search and duds were discovered and 
destroyed”; however, the acreage cannot be confirmed.  A 
1951 report on the inspection and de-dudding of Dry Canyon 
identified three sections of land that were inspected and de-
dudded from October to December 1951.  No explosive 
materials were found, but many craters were observed in two 
of the three investigated sections.  A 1,200-acre area was 
inspected in 1951 and 11 unexploded ordnance items (105 
millimeter [mm] high explosive [HE] projectiles) were found 
and destroyed. 

1994 Inventory Project Report: The Inventory Project Report 
established the Dry Canyon Artillery Range as a Formerly 
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Used Defense Site, created a Project Number, and mapped the 
preliminary site boundary.  The 1993 site visit in support of 
the Inventory Project Report did not observe unexploded 
ordnance, munitions debris (MD) (e.g., non-hazardous 
fragmentation, metal scrap, or shell casings associated with 
military munitions), or a warning sign reportedly installed at 
the site in the 1950s.  It also noted that the Dome Springs 
Campground was being used by the public for target practice. 

1997 Archives Search Report:  The Archives Search Report 
was completed by the USACE, Rock Island District and 
presented the findings of a historical records search and site 
inspection for the presence of ordnance and explosives at the 
Dry Canyon Artillery Range.  The report noted that a USFS 
park ranger found a 37mm fuze in the 1990s.  During the two 
site visits performed during this phase, munitions debris from 
37mm and 105mm artillery rounds were observed.  It was also 
reported that a complete 37mm round was found, identified, 
and detonated by the Ventura County Sheriff’s Department 
Bomb Squad.   

2004 Archives Search Report Supplement:  The Archives 
Search Report Supplement, also performed by the USACE, 
Rock Island District, determined specific range boundaries for 
a target area; and identified range land and access restrictions, 
range owners, and a list of munitions potentially present 
within the range area. 

2009 Site Inspection Report:  A Site Inspection (SI) was 
completed at the Dry Canyon Artillery Range in September 
2008.  During the Site Inspection, no unexploded ordnance 
were found; however, munitions debris from a 37mm high 
explosive projectile, 105mm high explosive projectile, an 
unknown high explosive projectile, and a crater were 
observed.  Soil sampling for munitions constituents (i.e., 
munitions-related chemicals) was also conducted.  Antimony, 
barium, copper, lead, and zinc were detected in site samples 
above background levels, and 4-amino-2,6-dinitrotoluene (a 
chemical from explosives) was detected in one soil sample.  
The Site Inspection recommended that the Dry Canyon 
Artillery Range undergo a more thorough Remedial 
Investigation / Feasibility Study.  

2015-2018 Remedial Investigation and Feasibility Study:  A 
Remedial Investigation was conducted at the Dry Canyon 
Artillery Range MRS 01 to investigate the nature and extent of 
unexploded ordnance and the potential for munitions 
constituents contamination at the site.  Remedial Investigation 

activities involved visual surveys, geophysical investigations 
of some of the site using metal detectors capable of detecting 
and mapping metal both on the ground and buried 
underground, and incremental surface soil sampling.  
Laboratory analytical results and subsequent risk analysis on 
analytical results from soil sampling determined that 
munitions constituents risk to people and the environment was 
insignificant, and no further action with respect to munitions 
constituents was required.  The visual and geophysical surveys 
performed by qualified geophysicists and UXO technicians 
(i.e., former military bomb squad personnel) identified six 
unexploded ordnance items and 1,722 items of munitions 
debris.  Based on the potential for more unexploded ordnance 
to still exist on the site and Department of the Army guidance 
on evaluating the risks to people associated with these 
findings, the Remedial Investigation determined there is a 
current unacceptable level of risk in the Potential Target Area 
and the Low Density Area.   

Following the Remedial Investigation, the Dry Canyon 
Artillery Range MRS 01 entered into the Feasibility Study 
phase.  During this phase, a range of suitable alternatives were 
developed for the Dry Canyon Artillery Range MRS 01, in 
accordance with Environmental Protection Agency (EPA) and 
Army guidance. Remedial alternatives are realistic options the 
government has available for future actions at the site. A 
remedial action objective (RAO) was developed for the Dry 
Canyon Artillery Range MRS 01, to move the site from a 
current condition of unacceptable risk to an acceptable level of 
risk. The range of available methods and technologies applied 
during remedial actions at similar munitions sites were 
assembled and evaluated for their effectiveness, specifically at 
Dry Canyon. The methods and technologies most likely to be 
applicable to the Dry Canyon Artillery Range MRS 01 were 
combined into “alternatives.”  

A range of alternatives were developed including the 
alternative of No Action (doing nothing) that is required by 
law for comparison purposes. Each alternative was then 
evaluated against seven of the nine National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP) 
criteria. This Proposed Plan solicits input on regulatory and 
community acceptance, the remaining two criteria. Among the 
National Oil and Hazardous Substances Pollution Contingency 
Plan criteria, there are two, referred to as “threshold criteria,” 
that  an  alternative  must  satisfy in  order to be  selected  as a                        
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Figure 2: The Dry Canyon Artillery Range MRS 01. Boundaries are displayed for two action areas (the Low Density Area and the 
Potential Target Area) within the MRS. Potentially inaccessible areas (due to terrain/topography) are also mapped.

remedy for the site. These threshold criteria are compliance 
with Applicable or Relevant and Appropriate Requirements 
(ARARs) and overall protection of human health and the 
environment. The long-term effectiveness and permanence of 
the alternative after it has been put into place, ability to be 
implemented, and cost, among others, are evaluated. The 
alternatives are then compared against each other using the 
results of the evaluation against the seven criteria. Relevant 
information from the Feasibility Study will be provided later 
in this Proposed Plan.  

SITE CHARACTERISTICS 

The Dry Canyon Artillery Range MRS 01 is approximately 26 
miles west of Frazier Park, California, and consists of 1,448.3 
acres, which includes three distinct areas based on the results 
of previous investigations; the Low Density Area, the 
Potential Target Area, and the Inaccessible Area. These areas 
are shown in Figure 2.  Access to the site is obtained by Forest 
Road 8N40 off Lockwood Valley Road and a large wash.     

The topography of the Dry Canyon Artillery Range MRS 01 
varies, but is steep and rugged in many areas, which can 
present safety hazards and limit the effective utilization of 
equipment.  The property is primarily used for conservation 
and recreation by the public.  The Dome Springs Campground 
is located within the boundary of the Dry Canyon Artillery 
Range MRS 01.  There are no permanent residents within the 
Dry Canyon Artillery Range MRS 01.  According to the 2010 
census, Ventura County has a population density of 0.9 
persons per square mile. There were no inhabited structures 
observed at the site during the previous investigations, but 
approximately 60 residents live within one mile of the former 
Dry Canyon Artillery Range. A USFS-managed grazing 
allotment is also located within the Dry Canyon Artillery 
Range MRS 01.  Based on discussions with USFS during the 
Remedial Investigation, the primary recreational land use of 
the Los Padres National Forest is anticipated to remain the 
same. 
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Six unexploded ordnance items (four 105mm high explosive 
projectiles and two 37mm low explosive projectiles) were 
found on the surface to 24 inches buried underground during 
the Remedial Investigation, completed in 2017.  Additional 
munitions debris from these two munitions types, plus M48 
fuzes, other fuzes, and a large amount of unidentifiable 
fragmentation were also found during the Remedial 
Investigation within the first 40 inches of soil.  Prior to the 
Remedial Investigation, it was noted that 75mm projectiles 
and 81mm mortars were found in the area as well.  The results 
of the Remedial Investigation indicated an unacceptable risk 
exists to people due to unexploded ordnance within two areas 
of the Dry Canyon Artillery Range MRS 01 (the Potential 
Target Area and the Low Density Area), and further action 
was deemed necessary. No Action is proposed for the 
Inaccessible Area, due to this area currently not possessing an 
unacceptable level of risk.  

The Potential Target Area (approximately 230.6 acres) is 
defined by a sustained density of unexploded ordnance and 
munitions debris greater than 200 items per acre.  This area 
has the highest concentration of items with the highest 
potential explosive hazards.  The Low Density Area is defined 
by a sustained density of unexploded ordnance and munitions 
debris less than 200 items per acre. 

Sampling of surface soil for munitions constituents was 
conducted in high concentration target areas identified during 
the Remedial Investigation to provide a worst-case scenario 
for the site.  The samples were analyzed for explosives, 
metals, and pH to evaluate toxicity of iron and aluminum in 
soil. Samples were compared to screening values (EPA 
Regional Screening Levels, March 2016), determined prior to 
Remedial Investigation field activities, or background 
(whichever was higher).  The comparisons revealed that all 
analyte results were below screening levels.  Therefore, there 
are no identified human health or ecological risks due to 
munitions constituents in soil at the Dry Canyon MRS 01 and 
no further action for munitions constituents was deemed 
necessary.   

SCOPE AND ROLE OF RESPONSE ACTION 

It is the intent of USACE to develop, evaluate, and implement 
potential cleanup and land management actions which best 
meet the remedial action objective to change the condition of 
the Potential Target Area and Low Density Areas of the Dry 

Canyon Artillery Range MRS 01 from an unacceptable risk 
due to unexploded ordnance to an acceptable level of risk. No 
remediation is necessary to change the condition of the 
Inaccessible Area to an acceptable level of risk (this portion of 
the Dry Canyon Artillery Range MRS 01 is already considered 
to not possess an unacceptable level of risk); therefore, No 
Action is proposed for the Inaccessible Area. 

SUMMARY OF SITE RISKS 

Evaluating risk to human health and safety at the Dry Canyon 
Artillery Range MRS 01 required knowledge of the source of 
the risk (i.e., unexploded ordnance and/or munitions 
constituents), current and future land uses, potentially exposed 
populations (referred to as “receptors”), and potential 
pathways for exposure affecting each population group. 

There is the potential for receptors to access unexploded 
ordnance at the Dry Canyon Artillery Range MRS 01 in 
surface and subsurface soil.  Six unexploded ordnance items 
and 1,722 items of munitions debris were identified during the 
Remedial Investigation between the ground surface and 40 
inches below ground surface (bgs).  The site is used by people, 
as described in the Site Background section; therefore, an 
unmitigated and complete unexploded ordnance exposure 
pathway to current and future receptors was identified, which 
constitutes an unacceptable risk.   

Human Health Risks 

The Army uses a formal decision logic to assess human health 
risks associated with explosive hazards.  Utilizing information 
specific to the site and incorporating findings from previous 
investigations, four tables (each referred to as a matrix) are 
completed.  The outcome of one matrix flows into the next 
and results in the selection of one of 12 conditions of risk, 
with six considered unacceptable, and six considered 
acceptable. 

The first matrix compares access conditions and frequency of 
use against the amount of unexploded ordnance and where it is 
located at the site.  The result of this analysis is fed into the 
next matrix, which evaluates the severity of explosive incident 
based directly on the types of munitions found at the site.  
Selections range from catastrophic/critical, to requiring 
hospitalization or simply first aid, or no anticipated injuries.  
The third matrix evaluates the likelihood of a detonation and is  
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Figure 3: This figure displays the Dry Canyon Artillery Range MRS 01 and includes the boundaries of the action areas, areas of 
steep topography, Forest Service Roads, and the location of the Dome Springs Campground.

based on the use of the area and the sensitivity of the 
munitions found at the site.  The fourth and final matrix 
combines all findings from the previous tables into an 
alphanumerical combination of risk conditions, with “A” and 
“1” representing the highest risk and “D” and 3” representing 
the lowest risk.  The matrix analysis can be found in 
Attachment 1 of this Proposed Plan.  

The Potential Target Area is in a present condition of “A-2” 
and the Low Density Area is in a present condition of “B-2”. 
The types of UXO are the same in both areas - they are 
moderately sensitive and could result in a catastrophic injury if 
an explosive incident occurs. Both areas are undeveloped. The 
risk difference between the Potential Target Area and the Low 
Density Area (A-2 vs. B-2) results from the probable density 
of UXO within these areas. Although both are unacceptable, 
the risk posed by UXO in the Low Density Area is lower than 
the risk posed by UXO in the Potential Target Area. The 

Inaccessible Area is in a present condition of “D-3,” which is 
not considered an unacceptable level of risk. 

Ecological Risks 

Ecological receptors at the Dry Canyon Artillery Range MRS 
01 include terrestrial plants, soil invertebrates, and terrestrial 
birds and mammals.  Ecological receptors are not assessed for 
explosive hazards from unexploded ordnance.  Although there 
may be some risk posed to ecological receptors (i.e., wildlife) 
from unexploded ordnance on an individual basis, policy 
directs that unexploded ordnance risk be evaluated for people 
only. Risk to populations of ecological receptors are evaluated 
using the Comprehensive Environmental Response, 
Compensation, and Liability Act evaluation criteria (see page 
10). Since munitions constituents sampling and analysis 
(described in the Site Characteristics section), resulted in no 
detections above screening values, no further assessment of 
ecological risks due to munitions constituents was deemed 
necessary. 
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Based on data from the Remedial Investigation and the 
Feasibility Study, USACE, Los Angeles District has 
determined a Preferred Alternative in this Proposed Plan will 
protect public health from potential unexploded ordnance risk 
at the Dry Canyon Artillery Range MRS 01 for both the 
Potential Target Area and the Low Density Area.   

REMEDIAL ACTION OBJECTIVES 

A remedial action objective must establish the acceptable 
conditions for an MRS to no longer pose an unacceptable risk.  
Project teams must carefully consider available data and logic 
to support an assessment of any remedial alternative against 
the remedial action objective, such that remedial actions can 
be developed to feasibly take a site which currently poses an 
unacceptable risk to one which no longer poses an 
unacceptable risk.  The remedial action objective is met when 
the matrix inputs (previously described in the Human Health 
Risks section) are changed sufficiently due to action(s) at the 
site to result in one of the acceptable levels of risk according 
to the final matrix.  The remedial action objective for the Dry 
Canyon Artillery Range MRS 01 is:  
“to reduce the unacceptable risk due to the potential presence 
of 105mm M1 high explosive projectiles and 37mm MKII 
projectiles to a depth of one-foot below ground surface to 
address the likelihood of exposure to human receptors 
(people) via direct contact, such that an acceptable condition 
of risk is achieved in the Potential Target and Low Density 
Areas.” 

SUMMARY OF REMEDIAL ALTERNATIVES 

A Feasibility Study was performed to identify and evaluate 
remedial action alternatives that will meet the remedial action 
objective for the Dry Canyon Artillery Range MRS 01.  Six 
remedial alternatives were considered to address unexploded 
ordnance presence at the Dry Canyon Artillery Range MRS 
01.  The advantages and limitations of the six alternatives 
were identified, and those pertaining to each response action 
area (the Potential Target Area and the Low Density Area) 
were retained for detailed evaluation.  The full detailed 
screening of alternatives can be found in the Feasibility Study. 
The sidebar on Page 9 describes the types of actions that 
would occur at the Dry Canyon Artillery Range MRS 01. The 
glossary at the end of this Proposed Plan also provides further 
information. 

Total estimated costs and timeframes to implement each 
alternative are provided in Table 1 following the descriptions 
of alternatives. The costs developed in the Feasibility Study 
are presented alongside an escalated cost. The escalated cost 
factors an increase in costs (i.e., inflation at 2.1% per the 
Bureau of Labor Statistics) due to the time which has passed 
since Feasibility Study cost development and the issuance of 
this Proposed Plan.   

Alternative 1:  No Action 

The No Action alternative is required by the National Oil and 
Hazardous Substances Pollution Contingency Plan and 
Comprehensive Environmental Response, Compensation, and 
Liability Act to provide a baseline for comparison with other 
alternatives.  Under this alternative, no mitigation of hazards, 
contaminant reduction, monitoring, or land use controls 
(LUCs) are provided.  There are no costs and no timeframe to 
completion (as nothing is done).  Alternative 1 does not move 
either the Potential Target Area or Low Density area into an 
acceptable level of risk; therefore, it does not meet the 
remedial action objective.  

The No Action alternative is proposed for the Inaccessible 
Area. This area was determined to not currently possess  an 
unacceptable level of risk (D-3) and no further action is 
necessary to reduce risk to acceptable levels. 

Alternative 2:  Land Use Controls 

Alternative 2 provides signage, educational programs, and 
annual operations and maintenance (O&M) of signage by the 
USACE plus inspections of the large wash area previously 
mentioned to determine if additional unexploded ordnance has 
been exposed due to flash floods or other natural processes at 
the Dry Canyon Artillery Range MRS 01.  Signs would be 
posted at access points at the southern end of the Dry Canyon 
Artillery Range MRS 01, at the intersection of Lockwood 
Valley Road and Forest Road 8N40, along the access road 
leading to the campground, and along the fence line at the 
northern portion of the Dry Canyon Artillery Range MRS 01.  
Educational services (in both English and Spanish) would 
consist of an information device at the site, a message(s) on 
the USFS website, and information that would be available at 
the USFS regional office. Educational information would 
include the Army’s Educational Awareness 3Rs (Recognize, 
Retreat, and Report) Explosives Safety Program.  The 
Educational Awareness 3Rs program serves to inform 
property owners and the public about the potential hazards 
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associated with munitions that may be present, and of the 
actions to take should they encounter or suspect that they have 
encountered a munition. The information device would be a 
more detailed sign or kiosk at the entrance to the site (the 
intersection of Forest Road 8N40 and Lockwood Valley Road) 
that would provide additional site information regarding the 
possibility of encountering unexploded ordnance and what to 
do if an encounter occurs.  Education support would be 
provided through the USFS website, on the Los Padres 
National Forest, Mt. Pinos Ranger District page and the Dome 
Springs Campground page.  Information on the website would 
inform and educate the public about the risk and control 
measures implemented at the Dry Canyon Artillery Range 
MRS 01 to minimize risk to human receptors (people).  
Printed material would also be made available at the Mt. Pinos 
Ranger District office, 34580 Lockwood Valley Road, Frazier 
Park, California. 

The USACE would conduct Five-Year Reviews in compliance 
with Comprehensive Environmental Response, Compensation, 
and Liability Act and the National Oil and Hazardous 
Substances Pollution Contingency Plan for remedies not 
resulting in unlimited use and unrestricted exposure (UU/UE) 
to ensure the remedy continues to be protective of human 
health and the environment. Five-Year Reviews are not part of 
the remedy, and as a specific timeframe cannot be determined, 
the Feasibility Study evaluated costs for a 30-year period in 
accordance with EPA guidance.  Alternative 2 achieves the 
remedial action objective in the Low Density Area by 
resulting in an acceptable level of risk. Educating and warning 
the public of the potential hazards associated with unexploded 
ordnance within the Low Density Area of the Dry Canyon 
Artillery Range MRS 01 will reduce the likelihood of people 
coming into contact with unexploded ordnance and causing a 
possible detonation. The baseline risk condition (see the 
Human Health Risks section) will be lowered from B-2 
(unacceptable) to B-3 (acceptable) by implementing land use 
controls at the Low Density Area. Alternative 2 is not 
considered a viable option for the Potential Target Area 
because it does not bring this area into an acceptable level of 
risk.  This is due to the increased prevalence of potential 
unexploded ordnance compared to the Low Density Area. 
 
Alternative 3:  Land Use Controls with Focused Clearance 

Alternative 3 includes all the actions in Alternative 2 and adds 
a focused clearance for the Dry Canyon Artillery Range MRS 
01. A focused clearance would occur along Forest Road 

8N40, at USFS-defined locations of new sealed toilets, and at 
existing official campgrounds at Dome Springs Campground. 
Focused clearances would occur using a combination of 
analog instrumentation during mag and dig and digital 
geophysical mapping (DGM) / advanced geophysical 
classification (AGC). In the campground areas and 
on/alongside Forest Road 8N40, the focused clearance would 
be performed to a removal depth based on the detection depth 
of the equipment for the unexploded ordnance items of 
concern at the Dry Canyon Artillery Range MRS 01.  Focused 
clearance of areas planned for sealed toilets would occur to a 
depth necessary to safely install the sealed toilet and may 
require excavation equipment. A qualified biologist would be 
present at the Dry Canyon Artillery Range MRS 01 to make 
determinations on threatened and endangered species and 
critical habitat. If sensitive species or habitat (specifically in 
relation to Kern mallow) are identified, clearance activities 
will be accomplished in a manner which avoids impact to 
those sensitive species and/or habitat, and project activities 
will be designed to ensure no “take” of listed species. UXO 
technicians would remove, demilitarize, and dispose of 
unexploded ordnance in accordance with relevant laws and 
regulations. Residual risk will be managed by land use 
controls including signage, educational programs, and annual 
operations and maintenance of signage plus inspections of the 
wash area to determine if additional unexploded ordnance has 
been exposed due to flash floods or other natural processes at 
the Dry Canyon Artillery Range MRS 01. 
 
Alternative 3 achieves the remedial action objective in the 
Low Density Area by resulting in an acceptable level of risk. 
Based on the locations of the road and campgrounds within 
the Dry Canyon Artillery Range MRS 01, a focused clearance 
would result in the clearance of unexploded ordnance in areas 
most used by people accessing the Dry Canyon Artillery 
Range MRS 01. This clearance, coupled with educating and 
warning the public regarding the hazards posed by unexploded 
ordnance that may exist outside well-frequented areas, is 
sufficient to lower the baseline risk condition (see Human 
Health Risks section) from B-2 (unacceptable) to B-3 
(acceptable) within the Low Density Area. Alternative 3 is not 
considered a viable option for the Potential Target Area 
because it does not bring this area into an acceptable level of 
risk, due to the increased prevalence of unexploded ordnance 
as compared to the Low Density Area.   

Terms in italicized bold font are defined on Page 9. 
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Alternative 4:  Surface Clearance of Accessible Land, 
Focused Clearance, and Land Use Controls 

This alternative includes all the actions in Alternative 2 and 
Alternative 3 and adds a surface clearance of accessible 
lands.  A surface clearance involves locating and removing 
unexploded ordnance items that are found on the ground 
surface of the site.  Accessible lands are those areas within the 
Potential Target Area and Low Density Area (which is four 
times the size of the Potential Target Area and contains the 
majority of slopes as displayed in the topography on Figure 3) 
that can be safely accessed by project personnel and all areas 
where UXO technicians are able to perform clearance.   

Unexploded ordnance would be demilitarized and disposed of 
by UXO technicians in accordance with relevant laws and 
regulations.  Alternative 4 achieves the remedial action 
objective in the Potential Target Area and Low Density Area 
by resulting in an acceptable level of risk. The implementation 
of this alternative will physically remove unexploded 
ordnance from the surface of accessible areas within the Dry 
Canyon Artillery Range MRS 01. Subsurface unexploded 
ordnance will also be removed via a focused clearance of 
highly frequented areas. These clearances, coupled with 
educating and warning the public regarding the hazards posed 
by unexploded ordnance that may exist outside well-
frequented areas, is sufficient to lower the baseline risk 
condition (see Human Health Risks section from A-2 in the 
Potential Target Area and B-2 in the Low Density Area (both 
unacceptable) to B-3 (acceptable) for both areas. 

Alternative 5:  Surface and Subsurface Clearance of 
Accessible Land and Land Use Controls 

Alternative 5 includes all items from Alternative 2, Alternative 
3 and Alternative 4 and adds subsurface clearance of 
unexploded ordnance using a combination of analog 
instrumentation during mag and dig and digital geophysical 
mapping/advanced geophysical classification for all accessible 
lands. Subsurface removal of unexploded ordnance would be 
performed to a removal depth based on the detection depth of 
the equipment for the unexploded ordnance items of concern 
at the Dry Canyon Artillery Range MRS 01.  Based on data 
from the Remedial Investigation, a depth profile of the 
munitions encountered show that 99% of munitions debris and 
unexploded ordnance items were found between the ground 
surface and one-foot of depth.  Unexploded ordnance would 

For complete definitions of these terms, please see the 
Glossary beginning on Page 17. 
 
What are “Land Use Controls (LUCs)”? 
Physical, legal, or administrative mechanisms that restrict the 
use of, or limit access to, contaminated property to reduce risk 
to human health and the environment.   

What is a “Focused Clearance”? 
A focused clearance is a surface clearance and subsurface 
clearance in specified areas for specified reasons. 

What is a “Surface Clearance”? 
A surface clearance is a clean-up of unexploded ordnance 
found on the ground surface in an area.  It is accomplished by 
UXO technicians, and all recovered unexploded ordnance are 
rendered safe then removed from the site. 

What is a “Subsurface Clearance”? 
A subsurface clearance involves detecting buried unexploded 
ordnance using a metal detector, then excavating the 
unexploded ordnance, rendering it safe, and removing the 
material from the site.  It is performed by UXO technicians 
and geophysicists with support from UXO technicians. 

What is “Mag and Dig”? 
Mag and dig is a type of subsurface clearance performed by 
UXO Technicians equipped with handheld analog metal 
detectors, which ring when they detect metal. UXO 
technicians excavate at ringing locations to investigate the 
potential for unexploded or metallic garbage and remove 
unexploded ordnance. 

What is “Digital Geophysical Mapping (DGM)"? 
Digital geophysical mapping (DGM) is performed by 
geophysicists using specialized metal detecting equipment, 
with superior data collection capability to the analog detectors 
used during mag and dig.  Geophysicists find, and map buried 
metal anomalies, and UXO Technicians excavate them. 

What is “Advanced Geophysical Classification (AGC)”? 
Advanced geophysical classification (AGC) is a proven 
cutting-edge technology now used at munitions sites.  Sensor 
data is collected by a geophysicist, who then analyzes the data 
with an up to 100% success rate in determining if the buried 
metal is unexploded ordnance or non-munitions related metal.  
UXO technicians excavate a list of targets provided by the 
geophysicists. 

 

Terms in italicized bold font are defined in the Sidebar. 
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be demilitarized and disposed of by UXO technicians in 
accordance with relevant laws and regulations.   
 
Alternative 5 achieves the remedial action objective in the 
Potential Target Area and Low Density Area by resulting in an 
acceptable level of risk. The implementation of this alternative 
will physically remove unexploded ordnance, resulting in a 
reduction in the volume of unexploded ordnance through 
treatment, while a known or suspected hazard will remain (i.e., 
subsurface unexploded ordnance beneath one-foot below the 
ground surface). The likelihood of an encounter with 
unexploded ordnance will be significantly reduced. The 
residual risk for an incident involving unexploded ordnance 
remaining in inaccessible areas or beneath one-foot below the 
ground surface will be mitigated via education and prevention 
from land use controls (which cover both cleared and 
inaccessible areas). The baseline risk condition will be 
lowered from A-2 in the Potential Target Area and B-2 in the 
Low Density Area (both unacceptable) to B-3 (acceptable) for 
both areas. 
 
Alternative 6:  Surface and Subsurface Clearance to 
Unlimited Use and Unrestricted Exposure 

Alternative 6 represents a required alternative (per the DERP 
Management Manual [DODM 4715.20]) designed to achieve 
complete removal of the risks at the Dry Canyon Artillery 
Range MRS 01, such that upon completion of the project, no 
residual hazards would remain, and the site would be cleared 
for unlimited use and unrestricted exposure.  It would require 
a complete surface clearance and a complete subsurface 
clearance, including areas of the site that cannot be accessed 
by project personnel due to safety or other concerns.  
Unexploded ordnance would be demilitarized (i.e., rendered 
safe) and disposed of by UXO technicians in accordance with 
relevant laws and regulations.  Alternative 6 achieves the 
remedial action objective in the Potential Target Area and 
Low Density Area by resulting in a condition of no risk, but it 
is not implementable.  Therefore, it was not retained in the 
Feasibility Study and is not a viable alternative at the Dry 
Canyon Artillery Range MRS01. Terrain and topography limit 
equipment access in certain areas, meaning 100% coverage for 
digital geophysical mapping/advanced geophysical 
classification cannot occur, and mag and dig (which results in 
a lower confidence level than geophysical technologies that all 
unexploded ordnance have been detected and removed) is not 
safely possible in all areas of the site.   

The attempt to achieve Alternative 6 in the Potential Target 
Area would cost an estimated $13,750,000 and take 
approximately 43 weeks in the field, plus approximately two 
years for pre-planning and post-field work wrap-up.  The 
attempt to achieve Alternative 6 in the Low Density Area 
would cost an estimated $33,500,000 and take approximately 
74 weeks in the field, plus approximately two years for pre-
planning and post-field work wrap-up. 

Retained Alternatives 

The following alternatives were retained for further 
consideration by area due to their ability to meet the remedial 
action objective: 

 Low Density Area: 
• Alternative 2: Land Use Controls 
• Alternative 3: Land Use Controls with Focused 

Clearance 
• Alternative 4: Surface Clearance and Focused 

Clearance with Land Use Controls 
• Alternative 5: Surface and Subsurface Clearance with 

Land Use Controls 

Potential Target Area: 
• Alternative 4: Surface Clearance and Focused 

Clearance with Land Use Controls 
• Alternative 5: Surface and Subsurface Clearance with 

Land Use Controls 

EVALUATION OF ALTERNATIVES 

The retained alternatives were subject to further detailed 
analysis in the Feasibility Study.  Only alternatives that were 
found to modify the condition of the Potential Target Area or 
the Low Density Area from unacceptable to acceptable were 
retained.  These retained alternatives were evaluated against 
seven criteria falling into two groups- threshold criteria and 
primary balancing criteria.  The evaluation of a third group, 
modifying criteria, is ongoing and will be aided by comments 
received on this Proposed Plan.   

Threshold criteria are requirements each alternative must meet 
to be eligible for selection.  Threshold criteria include: 1. 
Overall protection of human health and the environment; and 
2. Compliance with Applicable or Relevant and Appropriate 
Requirements. There are two Applicable or Relevant and 
Appropriate Requirements for the Dry Canyon Artillery Range 
MRS 01: The Resource Conservation and Recovery Act 
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(RCRA), which applies to the demolition of munitions-related 
items that have been moved to ensure protectiveness of human 
health and the environment; and the Archeological Resources 
Protection Act, which establishes procedures and preservation 
of archeological resources if discovered.   

Primary balancing criteria are used to weigh major trade-offs 
among alternatives.  Balancing criteria include: 3. Long-term 
effectiveness and permanence; 4. Reduction of toxicity, 
mobility, or volume through treatment; 5. Short-term 
effectiveness; 6. Implementability; and 7. Costs.   

Lastly, modifying criteria can only be fully considered after 
public comments are received on the Proposed Plan.  During 
the final balancing of trade-offs between alternatives, 
modifying criteria are equally important to balancing criteria.  
Modifying criteria include: 8. Regulatory acceptance; and 9. 
Community acceptance.  A description of the nine 
Comprehensive Environmental Response, Compensation, and 
Liability Act evaluation criteria, which are provided under 
National Oil and Hazardous Substances Pollution Contingency 
Plan §300.430I(9)(iii), is in the sidebar on Page 13. 

Each of the alternatives underwent a detailed analysis based 
on the first seven criteria.  The threshold criteria are judged on 
a pass/fail basis and must pass for the alternative to be further 
considered.  The performance of each alternative against each 
of the balancing criteria is then analyzed.  Finally, all 
alternatives are then compared against one another using the 
performance of each alternative against these seven criteria as 
metrics.  The full detailed and comparative analyses can be 
found in the Feasibility Study, located in the Frazier Park 
Library.  A summary of the comparative analysis from the 
Feasibility Study follows. 

Potential Target Area 

In the Potential Target Area, Alternatives 4 and 5 were 
deemed able to achieve the remedial action objective and 
received passing grades on threshold criteria, therefore both 
were further analyzed against the balancing criteria.  
Alternatives 4 and 5 both contain similar elements but are 
separated by the subsurface clearance of accessible areas in 
Alternative 5.  This subsurface clearance makes Alternative 5 
cost more than Alternative 4, more difficult to implement, and 
lowers its short-term effectiveness in comparison to 
Alternative 4; however, the reduction in unexploded ordnance 
volume through treatment and long-term effectiveness and 
permanence of Alternative 5 is greater than Alternative 4 

because the subsurface clearance would likely result in the 
detection and removal of more unexploded ordnance.  Both 
Alternative 4 and Alternative 5 would meet the remedial 
action objective by arriving at the same acceptable condition 
level of B-3 (please see the Human Health Risks section on 
Page 5).  

Low Density Area 

In the Low Density Area, Alternatives 2 through 5 were 
deemed able to achieve the remedial action objective and 
received passing grades on threshold criteria, therefore all 
were further analyzed against the balancing criteria.  As each 
alternative contains the elements of the previous alternative, 
the comparison of balancing criteria is relatively 
straightforward.  Alternative 2 would provide long-term 
effectiveness and permanence as signs and other controls 
prevent contact between people and unexploded ordnance 
potentially present in the area.  Alternative 3 adds long-term 
effectiveness and permanence through a focused clearance of 
surface and subsurface unexploded ordnance in frequented 
areas.  Alternative 4 is more effective and permanent in the 
long-term by adding a surface clearance of all accessible lands 
within the Low Density Area, and Alternative 5 achieves the 
highest level of long-term effectiveness and permanence by 
adding a subsurface clearance of all accessible lands within 
the Low Density Area in addition to those areas remediated 
during the focused clearance. 

Alternative 2 achieves no reduction in the mobility or volume 
of UXO through treatment in the Low Density Area.  
Alternative 3 reduces mobility and volume of unexploded 
ordnance through treatment during the focused clearance in 
frequented areas. Alternative 4 further reduces mobility and 
volume of unexploded ordnance through treatment via a 
surface clearance of accessible lands, thus is superior to 
Alternatives 2 and 3.  Alternative 5 would result in the greatest 
reduction in mobility and volume of unexploded ordnance 
through treatment, as it contains all the reductions in 
Alternative 4, plus includes additional reductions through the 
expanded subsurface clearance.  Alternative 2 has the highest 
short-term effectiveness. With anomaly avoidance (i.e., safety 
sweeps by UXO technicians) occurring for sign installation, it 
presents a minimal and manageable risk to workers.   

Short-term effectiveness decreases with each subsequent 
alternative, as more work elements (e.g. construction support, 
surface clearance, digital geophysical mapping/advanced 
geophysical classification, and intrusive investigations) and 
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Table 1 – Estimated Costs and Timelines for Feasibility Study Remedial Alternatives 

Alternative 

Capital Costs 
per 2018 

Feasibility 
Study  

Escalated* 
Capital Costs 

Periodic and 
Operations 

and 
Maintenance 
(Costs for 30 

years) per 
2018 FS 

Escalated* 
Periodic and 
Operations 

and 
Maintenance 
Costs (for 30 

years) 

Present 
Worth Cost 

per 2018 
Feasibility 

Study (for 30 
years) 

Escalated* 
Present 

Worth Cost 
(for 30 years) 

Construction 
Timeframe/Total 

Timeframe 

Potential Target Area 
Alternative 4:  
Surface Clearance of 
Accessible Land, Focused 
Clearance, Land Use 
Controls  

$1,345,000 $1,373,000 $301,000 $307,000 $1,619,000 $1,653,000 

1 week for land use 
control installation; 8 
weeks for surface 
clearance. Maintained as 
long as unexploded 
ordnance remains on site. 

Alternative 5:  
Surface and Subsurface 
Clearance of Accessible 
Land, Land Use Controls 

$8,074,000 $8,244,000 $301,000 $307,000 $8,348,000 $8,523,000 

1 week for land use 
control installation; 35 
weeks for surface and 
subsurface clearance. 
Maintained as long as 
unexploded ordnance 
remains on site. 

Low Density Area 

Alternative 2:  
Land Use Controls $108,000 $110,000 $301,000 $307,000 $382,000 $390,000 

1 week for land use 
control installation. 
Maintained as long as 
unexploded ordnance 
remains on site. 

Alternative 3: 
Land Use Controls, 
Focused Clearance 

$1,683,000 $1,718,000 $301,000 $307,000 $1,957,000 $1,998,000 

1 week for land use 
control installation; 4 
weeks focused clearance. 
Maintained as long as 
unexploded ordnance 
remains on site. 

Alternative 4: 
Surface Clearance of 
Accessible Land, Focused 
Clearance, Land Use 
Controls 

$5,382,000 $5,495,000 $301,000 $307,000 $5,656,000 $5,775,000 

1 week for land use 
control installation; 4 
weeks focused clearance; 
26 weeks for surface 
clearance. Maintained as 
long as unexploded 
ordnance remains on site. 

Alternative 5:  
Surface and Subsurface 
Clearance of Accessible 
Land, Land Use Controls 

$12,575,000 $12,839,000 $301,000 $307,000 $12,849,000 $13,119,000 

1 week for land use 
control installation; 45 
weeks for surface and 
subsurface clearance. 
Maintained as long as 
unexploded ordnance 
remains on site. 

* The escalated cost factors an increase in costs (i.e., inflation at 2.1% per the Bureau of Labor Statistics) due to the time which has passed since 
Feasibility Study cost development and the issuance of this Proposed Plan. 
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project durations present increased, though manageable, safety 
considerations. Alternative 5 is least effective in the short-
term. 

Alternative 2 is the most easily implementable in the Low 
Density Area.  Alternatives 3, 4 and 5 add additional project 
scope elements but would be performed by the same type of 
trained personnel using the same types of equipment.  
Alternatives 3, 4, and 5 would be complicated by steep slopes, 
rough terrain, dense vegetation, and cultural resources.

There is a clear trade-off between short-term effectiveness 
and cost, and long-term effectiveness and permanence and 
reduction in mobility or volume of unexploded ordnance 
through treatment.  The differences in implementability are 
less stark because equipment and personnel requirements for 
Alternatives 3, 4 and 5 are not substantially different.   

Alternative 2 is the least costly, and each alternative 
becomes more expensive as additional work activities are 
added.  Alternative 5 is the costliest.  Upon conclusion of 
the selected response action within the Low Density Area, 
all alternatives (2, 3, 4 and 5) would meet the remedial 
action objective by arriving at the same acceptable condition 
level of B-3 (please see the Human Health Risk section on 
Page 5).  

Alternative Comparison 

A visual representation of this comparative analysis for both 
the Potential Target Area and Low Density Area, which 
includes cost, is presented in Attachment 2.  Alternatives 
applied to the Low Density Area (Alternatives 2, 3, 4, and 
5) were compared using a qualitative method of assigning 
“low,” “medium” and “high” descriptors for each alternative 
for balancing criteria as compared to other alternatives 
within each response action area.  In the Potential Target 
Area, the two alternatives (Alternatives 4 and 5) are 
qualitatively compared using only two potential descriptors, 
“low” and “high”.  They are only compared against each 
other, not alternatives previously screened due to inability to 
achieve the remedial action objective or other factors.  The 
table also includes a comparative analysis for the Preferred 
Alternatives. 

PREFERRED ALTERNATIVES 

Based on the findings of the Remedial Investigation and 
Feasibility Study and consultation with the USFS, USACE, 

Comprehensive Environmental Response, 
Compensation, and Liability Act Evaluation Criteria 

Overall Protection of Human Health and the Environment 
determines whether an alternative eliminates, reduces, or 
controls threats to public health and the environment.  

Compliance with Applicable or Relevant and Appropriate 
Requirements (ARARs) evaluates whether the alternative 
meets Federal and State environmental statutes or 
regulations that have been determined to include substantive 
standards that are applicable or relevant and appropriate. 

Long-Term Effectiveness and Permanence considers the 
ability of an alternative to maintain protection of human 
health and the environment over time. 

Reduction of Toxicity, Mobility, or Volume Through 
Treatment evaluates the extent that an alternative involves 
treatment, which in this case is the destruction of 
unexploded ordnance, into the remedial plan. 

Short-Term Effectiveness considers the length of time 
needed to implement an alternative and the risks the 
alternative poses to workers, residents, and the environment 
during implementation. 

Implementability considers the technical and administrative 
feasibility of implementing the alternative, including factors 
such as the relative availability of goods and services. 

Cost includes estimated capital and annual operations and 
maintenance costs, as well as present worth cost.  Present 
worth cost is the total cost of an alternative over time (i.e., 
cumulative future annual operations and maintenance costs) 
in terms of today’s dollar value.  

This Proposed Plan solicits input to evaluate regulatory 
and public acceptance. 

Regulatory Acceptance considers whether other government 
stakeholders agree with the USACE, Los Angeles District 
regarding the analysis and recommendations described in the 
Remedial Investigation and Feasibility Study, and this 
Proposed Plan. 

Community Acceptance considers whether the local 
community agrees with the analysis and Preferred 
Alternative of the USACE, Los Angeles District. Comments 
received on the Proposed Plan are an important indicator of 
community acceptance. 
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Los Angeles District is proposing the following alternatives 
as the Preferred Alternatives: 

Alternative 5 for the Potential Target Area:  Surface 
and Subsurface Clearance of Accessible Land with Land 
Use Controls; and 

Alternative 3 for the Low Density Area:  Focused 
Clearance and Land Use Controls. 

Implementation of these alternatives will achieve the 
remedial action objective for the Dry Canyon Artillery 
Range MRS 01 by changing the site condition so that the 
level of risk due to unexploded ordnance is acceptable.  The 
Preferred Alternatives can change in response to public 
comments or new information. 

Low Density Area 

Alternative 3 is the Preferred Alternative in the Low Density 
Area. Alternative 3 includes a focused clearance occurring 
along Forest Road 8N40, at USFS-defined locations of new 
sealed toilets, and at existing official campgrounds at Dome 
Springs Campground. Focused clearances would occur 
using a combination of analog instrumentation during mag 
and dig and digital geophysical mapping/advanced 
geophysical classification. In the campground areas and 
on/alongside Forest Road 8N40, the focused clearance 
would be performed to a removal depth based on the 
detection depth of the equipment for the unexploded 
ordnance items of concern at the Dry Canyon Artillery 
Range MRS 01. Focused clearance of areas planned for 
sealed toilets would occur to a depth necessary to safely 
install the sealed toilet and may require excavation 
equipment. UXO technicians would remove, demilitarize, 
and dispose of unexploded ordnance utilizing the same 
methods as the surface and subsurface clearances previously 
described. Residual risk in the Low Density Area would be 
managed by land use controls including signage, 
educational programs, and annual operations and 
maintenance of signage plus inspections of the wash area to 
determine if new unexploded ordnance has been exposed 
due to flash floods or other natural processes at the Dry 
Canyon Artillery Range MRS 01. The surface and 
subsurface clearance occurring within the Potential Target 
Area would reduce the possibility of unexploded ordnance 
being transported out of the Potential Target Area and into 
the Low Density Area. 

Alternative 3 for the Low Density Area will be protective of 
human health and the environment since surface and 
subsurface clearance of unexploded ordnance will be 
conducted in high use areas, reducing unexploded ordnance 
volume through treatment. Land use controls will address 
residual risk from unexploded ordnance potentially 
remaining in portions of the Low Density Area which do not 
receive a clearance. Implementation of land use controls 
(signage, educational programs, and annual operations and 
maintenance) is an effective control measure to reduce 
contact between unexploded ordnance and human receptors 
(people). Alternative 3 complies with Applicable or 
Relevant and Appropriate Requirements, and 
implementation of ongoing operations and maintenance will 
provide long-term effectiveness and permanence. 
Establishment and enforcement of safety exclusion zones 
and health and safety measures will support short-term 
effectiveness. Unexploded ordnance hazards to workers can 
be significantly mitigated during the implementation of the 
alternative. Alternative 3 provides protectiveness to human 
receptors (people) and the environment. Alternative 3 is 
technically and administratively feasible, implementable, 
and is cost-effective. Alternative 3 meets the remedial action 
objective and results in an acceptable level of risk within the 
Low Density Area. Based on the locations of the road and 
campgrounds within the Dry Canyon Artillery Range MRS 
01, the focused clearance will substantially lower the 
likelihood of an encounter with unexploded ordnance. The 
severity of an incident will remain potentially catastrophic, 
as this severity is based on the unexploded ordnance items 
known to be present within the Low Density Area, but the 
likelihood of energy impacted on an item causing an 
incident will be substantially lowered due to education and 
prevention from land use controls. The baseline risk 
condition (see Human Health Risks section) will be lowered 
from B-2 (unacceptable) to a post-remedy acceptable risk 
condition of B-3. 

Potential Target Area 

Alternative 5 is the Preferred Alternative in the Potential 
Target Area. The Potential Target Area would receive a 
surface and subsurface clearance of unexploded ordnance in 
accessible areas. As there are areas within the Potential 
Target Area that are inaccessible due to terrain/topography, 
and other areas where a clearance may not be able to occur 
due to potentially sensitive habitat or cultural resources, 
some level of residual risk will remain within the Potential 
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Target Area after implementation of the alternative. This 
residual risk will be managed using land use controls 
including signage, educational programs, and annual 
operations and maintenance.  

Alternative 5 for the Potential Target Area will be protective 
of human health and the environment since surface and 
subsurface clearance of unexploded ordnance will be 
conducted in accessible lands, and land use controls will 
address residual risk from unexploded ordnance potentially 
remaining in inaccessible areas. Alternative 5 complies with 
Applicable or Relevant and Appropriate Requirements and 
achieves long-term effectiveness and permanence since 
unexploded ordnance will be removed from the Dry Canyon 
Artillery Range MRS 01. Land use controls will manage 
remaining possible hazards. Alternative 5 also provides a 
reduction in unexploded ordnance volume through treatment 
of UXO potentially remaining in accessible areas that may 
be transported by natural processes to other areas. 
Establishment and enforcement of safety exclusion zones 
and health and safety measures will support short-term 
effectiveness. Unexploded ordnance hazards to workers can 
be significantly mitigated during the implementation of the 
alternative.  Alternative 5 is technically and administratively 
feasible, implementable, and is cost-effective. Alternative 5 
meets the remedial action objective and results in an 
acceptable level of risk within the Potential Target Area.  
 
The implementation of Alternative 5 will physically remove 
unexploded ordnance, resulting in a reduction in the volume 
of unexploded ordnance through treatment, while a known 
or suspected hazard will remain (i.e., subsurface unexploded 
ordnance beneath one-foot beneath the ground surface). The 
likelihood of an encounter within the Potential Target Area 
will be substantially reduced. The severity of an incident 
will remain potentially catastrophic, as this severity is based 
on the unexploded ordnance items known to be present 
within the Potential Target Area, but the likelihood of 
energy impacted on an item causing an incident will be 
substantially lowered due to both the clearance of surface 
and subsurface unexploded ordnance and education and 
prevention from land use controls. The baseline risk 
condition (see Human Health Risks section) will be lowered 
from A-2 (unacceptable) to a post-remedy acceptable risk 
condition of B-3. 

 

Summary 
The Preferred Alternatives for the Dry Canyon Artillery 
Range MRS 01 response action areas meet the threshold 
criteria.  Comparing the balancing and modifying criteria to 
other alternatives, the Preferred Alternatives provide the 
best solution for remediating the Dry Canyon Artillery 
Range MRS 01.  The Preferred Alternatives consist of a 
surface clearance and subsurface clearance of accessible 
lands within the Potential Target Area, a focused clearance 
within the Low Density Area, and land use controls over the 
Potential Target Area and Low Density Area.  

USACE expects the Preferred Alternatives to satisfy the 
following statutory requirements of Comprehensive 
Environmental Response, Compensation, and Liability Act 
§121(b): (1) be protective of human health and the 
environment; (2) comply with Applicable or Relevant and 
Appropriate Requirements; (3) be cost-effective; (4) utilize 
permanent solutions and alternative treatment technologies 
or resource recovery technologies to the maximum extent 
practicable; and (5) satisfy the preference for treatment as a 
principal element, or explain why the preference for 
treatment will not be met. 

The USFS and California Department of Toxic Substances 
Control (DTSC) concur with USACE, Los Angeles District, 
on the analysis and determination of the Preferred 
Alternative.  

COMMUNITY PARTICIPATION 
Documents regarding the Site Inspection, Remedial 
Investigation, Feasibility Study and project work are 
available at the Frazier Park Public Library, 3732 Park 
Drive, Frazier Park, California, 93225, 661-245-1267, for 
review. 

USACE encourages comments from the public on this 
Proposed Plan.  Comments received will be summarized 
and responses will be provided in the Responsiveness 
Summary section of the Decision Document, to be 
published following finalization of the Proposed Plan.   

The USACE, Los Angeles District, in coordination with the 
California DTSC and USFS, will consider public comments 
received during the comment period and make a final 
decision concerning future action to be taken at the Dry 
Canyon Artillery Range MRS 01.  The final decision will be 
presented in the Decision Document, currently scheduled 
for completion in 2019. 
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105 millimeter (mm) High Explosive round found at the 

Dry Canyon Artillery Range MRS01 

 
37mm Projectile with fuze found at the Dry Canyon 

Artillery Range MRS01 

 
105mm high explosive partial round found on the ground 

surface at Dry Canyon Artillery Range MRS01  

 

  

What do you do when you come 
across a suspicious item? 

RECOGNIZE:  Recognize that 
you may have encountered a 
munition. 

RETREAT:  Do not touch, move 
or disturb it, but carefully leave the 
area the way you entered. 

REPORT:  Call the Mt. Pinos 
Ranger District office at 661-245-
3731 and relay the information. 

https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjA8OHUupfbAhUQ1mMKHfw7BpUQjRx6BAgBEAU&url=http%3A%2F%2Fwww.usace.army.mil%2FMissions%2FEnvironmental%2FFormerly-Used-Defense-Sites%2F3Rs-of-Explosives-Safety-Information%2F&psig=AOvVaw1F5XRKq0VEeUauaNU7YaG3&ust=1527014558023456
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ACRONYMS 

% percent 
AGC Advanced Geophysical Classification 
ARAR Applicable or Relevant and Appropriate 

Requirements 
bgs Below Ground Surface 
CA California 
CERCLA  Comprehensive Environmental Response, 

Compensation, and Liability Act 
CFR Code of Federal Regulations 
CWA Clean Water Act 
DERP Defense Environmental Restoration Program 
DGM Digital Geophysical Mapping 
DMM Discarded Military Munitions 
DoD Department of Defense 
DTSC California Department of Toxic Substances 

Control 
EPA Environmental Protection Agency 
Est. Estimated 
FS  Feasibility Study 
FUDS Formerly Used Defense Sites 
HE High Explosive 
LE  Low Explosive 
LUCs Land Use Controls 
M Million 
MC Munitions Constituents 
MD Munitions Debris 
mm millimeter 
MMRP Military Munitions Response Program 
MRS Munitions Response Site 
NCP National Oil and Hazardous Substances 

Pollution Contingency Plan 
O&M  Operations and Maintenance 
RAO Remedial Action Objective 
RCRA Resource Conservation and Recovery Act 
RI Remedial Investigation 
SI Site Inspection 
U.S. United States 
USACE U.S. Army Corps of Engineers 
USDA U.S. Department of Agriculture 
USFS U.S. Forest Service 
UU/UE Unlimited Use and Unrestricted Exposure 
UXO Unexploded Ordnance 
WWII World War Two 
 

GLOSSARY 

A-2:  

An unacceptable risk for humans regarding unexploded ordnance, 
per USACE evaluation method.  The Potential Target Area is 
currently in condition A-2.  

Advanced Geophysical Classification (AGC):  

Advanced geophysical classification is a proven cutting-edge 
technology now used at munitions sites.  Sensor data is collected 
by a geophysicist, who then analyzes the data with an up to 100% 
success rate in determining if the buried metal is unexploded 
ordnance or non-munitions related metal.  UXO technicians 
excavate a list of targets provided by the geophysicists. 

Alternative or Remedial Alternative:  

An option for future site actions developed to achieve a specific 
goal at a specific site. 

Administrative Record:  

The body of documents that “forms the basis” for the selection of a 
particular response at a site. Documents that are included are 
relevant documents that were relied upon in selecting the response 
action.  Until the Administrative Record is certified as complete 
after the decision on the remedy is made, it will be referred to as 
the “Administrative Record file”. 

Anomaly Avoidance:  

Techniques employed by explosive ordnance disposal or 
unexploded ordnance (UXO) personnel on property known or 
suspected to contain UXO, other munitions that may have 
experienced abnormal environments (e.g., discarded military 
munitions), munitions constituents in high enough concentrations 
to pose an explosive hazard, or chemical agent (CA), regardless of 
configuration to avoid contact with potential surface or subsurface 
explosive or CA hazards, to allow entry to the area for the 
performance of required operations. 

Applicable or Relevant and Appropriate Requirements 
(ARARs):  

Applicable requirements are cleanup standards, standards of 
control, and other substantive environmental protection 
requirements promulgated under federal or state environmental 
law that specifically address a hazardous substance, pollutant, 
contaminant, remedial action, location or other circumstance 
found at a Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA) site.  
Relevant and appropriate requirements are cleanup standards that, 
while not “applicable,” address situations sufficiently similar to 
those encountered at a CERCLA site that their use is well suited 
to the particular site. 

B-2:  

An unacceptable risk for humans regarding unexploded ordnance, 
per USACE evaluation method. The Low Density Area is currently 
in condition B-2.  
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B-3:  

An acceptable level of risk for humans regarding unexploded 
ordnance, per USACE evaluation method. 

Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), commonly known as Superfund:  

Legislation that provides the statutory authority for cleanup of 
hazardous substances that could endanger public health, welfare, or 
the environment. (42 U.S.C. 103) 

Decision Document:  

The Department of Defense has adopted the term Decision 
Document for the documentation of remedial action decisions at 
non-National Priorities List FUDS Properties. The decision 
document shall address the following: Purpose, Site Risk, 
Remedial Alternatives, Public/Community Involvement, 
Declaration, and Approval and Signature.  A Decision Document 
for sites not covered by an interagency agreement or Federal 
facility agreement is still required to follow a CERCLA response.  
All Decision Documents will be maintained in the Formerly Used 
Defense Sites Property/Project Administrative Record file.  An 
Action Memorandum is the decision document for a removal 
response action. 

Defense Environmental Restoration Program (DERP): 
 Congressionally authorized in 1986, DERP promotes and 
coordinates efforts for the evaluation and cleanup of contamination 
at Department of Defense installations and Formerly Used Defense 
Sites.  (10 U.S.C. 2701 et. seq.) 

Digital Geophysical Mapping (DGM):  

Digital geophysical mapping is performed by geophysicists using 
specialized metal detecting equipment, with superior data 
collection capability to the analog detectors used during Mag and 
Dig.  Geophysicists find, and map buried metal anomalies, and 
UXO technicians excavate them. 

Discarded Military Munitions (DMM):  

Military munitions that have been abandoned without proper 
disposal or removed from storage in a military magazine or other 
storage area for the purpose of disposal.  The term does not include 
unexploded ordnance, military munitions that are being held for 
future use or planned disposal, or military munitions that have 
been properly disposed of consistent with applicable 
environmental laws and regulations. (10 U.S.C. 2710(e)(3)) 

Dry Canyon Artillery Range MRS 01:  

A portion of the Dry Canyon Artillery Range which has been 
evaluated in a Remedial Investigation and Feasibility Study and is 
the subject of this Proposed Plan. 

Ecological Risks:  

Risks to the ecology (i.e., plants, wildlife, and their environment) 
caused by munitions constituents contamination.   

 

 

Feasibility Study (FS):  

A study undertaken by the lead agency to develop and evaluate 
options for remedial action. This term is fully defined in regulation 
at 40 CFR 300.5. 

Formerly Used Defense Sites (FUDS):  

Facility or site which was under the jurisdiction of the Secretary of 
Defense and owned by, leased to, or otherwise possessed by the 
U.S. at the time of actions leading to contamination by hazardous 
substances. By the DERP policy, the FUDS program is limited to 
those real properties that were transferred from Department of 
Defense control prior to 17 October 1986. FUDS properties can be 
located within the 50 States, District of Columbia, Territories, 
Commonwealths, and possessions of the United States. 

High Explosives (HE):  

A chemical explosive that is rapid and destructive, used in shells 
and bombs. 

Human Health Risks:  

Risks to human health caused by munitions constituents 
contamination or the presence of unexploded ordnance.  

Incremental Soil Sampling:  

A structured composite sampling and processing protocol that 
reduces data variability and provides a reasonably unbiased 
estimate of mean contaminant concentrations in a volume of soil 
targeted for sampling. Incremental soil sampling provides 
representative samples of specific soil volumes defined as decision 
units by collecting numerous increments of soil (typically 30–100 
increments) that are combined, processed, and subsampled 
according to specific protocols. 

Land Use Controls (LUCs):  

Physical, legal, or administrative mechanisms that restrict the use 
of, or limit access to, contaminated property to reduce risk to 
human health and the environment.  Physical mechanisms 
encompass a variety of engineered remedies to contain or reduce 
contamination and physical barriers to limit access to property, 
such as fences or signs.  The legal mechanisms are generally the 
same as those used for institutional controls (ICs) as discussed in 
the National Contingency Plan.  ICs are a subset of LUCs and are 
primarily legal mechanisms imposed to ensure the continued 
effectiveness of land use restrictions imposed as part of a remedial 
decision. Legal mechanisms include restrictive covenants, negative 
easements, equitable servitudes, and deed notices.  Administrative 
mechanisms include notices, adopted local land use plans and 
ordinances, construction permitting, or other existing land use 
management systems that may be used to ensure compliance with 
use restrictions.  (DoD Management Guidance for the DERP).   

Lead Agency:  

Per Executive Order 12580, Federal departments and agencies that 
have been delegated the authority and responsibility to implement 
certain provisions of CERCLA under the NCP. This term is fully 
defined in regulation at 40 CFR 300.5.  
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Low Density Area:  

Areas of the Dry Canyon Artillery Range MRS 01 which are 
estimated to possess fewer than 200 unexploded ordnance and/or 
munitions debris items per acre.  

Low Explosives (LE):  

Relatively slow burning explosive, usually set off by heat or 
friction, used for propelling charges in guns or ordinary blasting. 

Mag and Dig:  

Mag and dig is a type of subsurface clearance and unexploded 
ordnance removal performed by UXO technicians equipped with 
handheld analog metal detectors, which ring when they detect 
metal. UXO technicians excavate at ringing locations and remove 
unexploded ordnance from the project site after rendering it safe. 

Military Munition Response Program (MMRP):  

The MMRP category is defined as response actions (i.e., the 
identification, investigation, and remedial actions, or a 
combination of removal and remedial actions) to address munitions 
and explosives of concern or munitions constituents.  This includes 
the removal of foreign military munitions if it is incidental to the 
response addressing Department of Defense military munitions at a 
Formerly Used Defense Sites property.  (ER 200-3-1) 

Munitions Constituents (MC):  

Any material originating from unexploded ordnance, discarded 
military munitions, or other military munitions, including 
explosive and non-explosive materials, and emission, degradation, 
or breakdown elements of such ordnance or munitions. (10 U.S.C. 
2710(e)(3)) 

Munitions Debris (MD): 

Remnants of military munitions (e.g., fragments, penetrators, 
projectiles, shell casings, links, fins) remaining after munitions use, 
demilitarization, or disposal. 

Munitions Response Site (MRS):  

A discrete location within a munitions response area that is known 
to require a munitions response. 

National Oil and Hazardous Substance Pollution Contingency 
Plan (NCP):  

 Revised in 1990, the NCP provides the regulatory framework for 
responses under CERCLA. The NCP designates the Department of 
Defense as the removal response authority for ordnance and 
explosives hazards. (40 CFR Part 300) 

Operations and Maintenance (O&M): 

Periodic inspections and maintenance of an action after that action 
has been implemented. 

Preferred Alternative:  

The remedial alternative USACE has determined is best suited to a 
particular munitions response site. 

 

Present Worth:  

A method for evaluating the cost of something which will occur in 
the future in present dollar value. 

Proposed Plan:  

In the first step in the remedy selection process, the lead agency 
identifies the alternative that best meets the requirements in 
CERCLA 300.430(f)(1) and presents that alternative to the public 
in a proposed plan. The purpose of the proposed plan is to 
supplement the RI/FS and provide the public with a reasonable 
opportunity to comment on the preferred alternative for remedial 
action, as well as alternative plans under consideration, and to 
participate in the selection of remedial action at a site. 

Potential Target Area:  

Areas of the Dry Canyon Artillery Range MRS 01 which are 
estimated to possess greater than 200 unexploded ordnance and/or 
munitions debris items per acre. 

Public Comment Period:  

A legally required opportunity for the community to provide 
written and oral comments on a proposed environmental action at a 
CERCLA site. 

Remedial Action:  

Those actions consistent with permanent remedy taken instead of 
or in addition to removal actions in the event of a release or 
threatened release of a hazardous substance into the environment, 
to prevent or minimize the release of hazardous substances so that 
they do not migrate to cause substantial danger to present or future 
public health, welfare or the environment.  The term includes, but 
is not limited to, such actions at the location of the release as 
storage; confinement; perimeter protection using dikes, trenches, 
or ditches; clay cover; neutralization; cleanup of released 
hazardous substances and associated contaminated materials; 
recycling or reuse; diversion; destruction; segregation of reactive 
wastes; dredging or excavations; repair or replacement of leaking 
containers; collection of leachate and runoff; onsite treatment or 
incineration; provision of alternative water supplies; and any 
monitoring reasonably required to assure that such actions protect 
the public health, welfare and the environment.  The term includes 
the costs of permanent relocation of residents and businesses and 
community facilities where the President determines that, alone or 
in combination with other measures, such relocation is more cost-
effective and environmentally preferable to the transportation, 
storage, treatment, destruction, or secure disposition offsite of 
hazardous substances, or may otherwise be necessary to protect the 
public health or welfare.  The term includes offsite transport and 
offsite storage, treatment, destruction, or secure disposition of 
hazardous substances and associated contaminated materials. This 
term is fully defined in regulation at 40 CFR 300.5.  
Remedial Action Objectives (RAOs):  

Media-specific cleanup goals for a selected remedial action. 
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Remedial Investigation (RI):  

Process undertaken to determine the nature and extent of the 
problem presented by a release which emphasizes data collection 
and site characterization.  The RI is generally performed 
concurrently and in an interdependent fashion with the feasibility 
study. This term is fully defined in regulation at 40 CFR 300.5. 

Risk Assessment:  

A study estimating the potential risk from munitions and 
explosives of concern or munitions constituents to human health 
and the environment. 

Site Inspection (SI):  

Activities undertaken to determine whether there is a release or 
potential release. The purpose is to generate, if necessary, sampling 
and other field data to determine the presence, type, and location of 
ordnance and explosives. This term is fully defined in regulation at 
40 CFR 300.5. 

Surface Clearance:  

A surface clearance is a clean-up of UXO found on the ground 
surface in an area.  It is accomplished by UXO technicians, and all 
recovered UXO are rendered safe then removed from the site. 

Subsurface Clearance:  

A subsurface clearance involves detecting buried UXO using a 
metal detector, then excavating the UXO, rendering it safe, and 
removing the material from the site.  It is performed by UXO 
technicians, or geophysicists with support from UXO technicians. 

Unexploded Ordnance (UXO): 

Military munitions that: (1) Have been primed, fuzed, armed, or 
otherwise prepared for action; (2) Have been fired, dropped, 
launched, projected, or placed in such a manner as to constitute a 
hazard to operations, installations, personnel, or material; and (3) 
Remain unexploded, whether by malfunction, design, or any other 
cause. (U.S.C. 2710 (e) (9)) 



 

  

Public Comments 

If you have comments or questions on the Dry Canyon Artillery Range MRS 01 Proposed Plan, please provide 
them in the space below (use a separate sheet of paper if needed).  Include your name, address, and telephone 
number so we can contact you if necessary.  All comments will be considered in the final response decision for 
the Dry Canyon Artillery Range MRS 01.  Comments must be mailed (postmarked) by September 19, 2019. 

Name:          

Address:         

          

          

          

Telephone:         

Comments:              
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
                

Return to: 

Bruce James 
Project Manager 

USACE Los Angeles District 
915 Wilshire Boulevard 

Los Angeles, CA 90017-3401 
(213) 452-3920 
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ATTACHMENT 1 

MATRIX ANALYSIS 
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Final Feasibility Study 
Dry Canyon Artillery Range MRS 01 

Contract No. W912PL-17-C-0023 3-9 December 2018 

3.5.1 Matrix 1:  Likelihood of Encounter 

The “Likelihood of Encounter” matrix is dependent upon two factors, the amount of MEC items 
known or suspected to exist, and access conditions (e.g., accessibility and frequency of use).  These 
factors can be modified as a result of the selected remedial action to reduce or eliminate the 
likelihood of encounter.  The “Amount of MEC’ is determined using the site-specific 
characterization data from the RI; while “Access Conditions” are selected based on considerations 
of the access and frequency of use of the MRS. 

Based on the results of the RI, six items of MEC (105mm HE projectiles and 37mm LE projectiles) 
were encountered on the surface and within the subsurface, as well as 1,722 items of MD, including 
78 items from 105mm HE and 37mm HE/LE projectiles.  Intrusive investigation results identified 
a 230.6 acre Potential Target Area defined by a kriged estimated area with sustained density greater 
than 200 MD/MEC items per acre.  Area outside the Potential Target Area was considered to be a 
Low Density Area (comprised of 958.2 acres), and defined by a density of less than 200 MD/MEC 
items per acre. The MRS is considered to be fully accessible with no barriers prohibiting daily 
access to the recreational area.  However, topography has a limiting factor towards access, 
especially where slopes exceed 30 percent.  This rugged, inaccessible terrain is located within the 
Low Density Area, as well as the Inaccessible Area (259.5 acres) at the southwest portion of the 
MRS. 

Table 3-5 presents the likelihood of encounter based on the amount of MEC found versus the fully 
accessible conditions at the MRS.  Each of the three areas identified within the MRS and described 
in Section 3.2.3 were evaluated using Table 3-2: 

• Potential Target Area – This area is considered to have a “Frequent” likelihood of
encounter.  MEC was present on the surface and subsurface.  Regular access conditions are
present because of full accessibility and a potential for daily use.

• Low Density Area – This area is considered to have an “Occasional” likelihood of
encounter.  MEC concentration was below the project-specific threshold of less than 0.5
UXO per acre at 95 percent confidence level.  Regular access conditions are present because
of full accessibility and a potential for daily use.

• Inaccessible Area – This area is considered to have an “Unlikely” likelihood of encounter.
MEC presence is suspected based on historical evidence of munitions use only (i.e., range
fan of historically used munitions).  Rare access conditions are present due to very limited
access from steep topography.
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Contract No. W912PL-17-C-0023 3-11 December 2018 

Table 3-5 Matrix 1:  Likelihood of Encounter 

Likelihood of Encounter, Matrix 1: 
Amount of Munitions and Explosives of Concern (MEC) vs. Access 
Conditions 

Access Conditions (Frequency of Use) 

Regular 
(e.g., daily use, 

open access) 

Often 
(e.g., less regular 
or periodic use, 
some access) 

Intermittent 
(e.g., some 

irregular use, or 
access limited) 

Rare 
(e.g., very limited 

use, access 
prevented) 

A
m

ou
nt

 o
f M

E
C

 

• MEC is visible on the surface and detected in the subsurface. Frequent 
Potential 

Target Area 
Frequent Likely Occasional 

• The area is identified as a Concentrated Munitions Use Area (CMUA)
where MEC is known or suspected (e.g., munitions debris (MD)
indicative of MEC is identified) to be present in surface and
subsurface.

Frequent Likely Occasional Seldom 

• MEC presence based on physical evidence (e.g., MD indicative of
MEC), although the area is not a CMUA, or

• The MEC concentration is below a project-specific threshold to support
this selection (e.g., less than 1.0 UXO per acre at 95% confidence).

Likely Occasional Seldom Unlikely 

• MEC presence is based on isolated historical discoveries (e.g.,
Explosive Ordnance Disposal (EOD) report) prior to investigation, or

• A DERP response action has been conducted to physically remove
MEC and known or suspected hazard remains to support this selection,
(e.g., surface removal where subsurface not addressed) or

• The MEC concentration is below a project-specific threshold to support
this selection (e.g., less than 0.5 UXO per acre at 95% confidence).

Occasional 
Low Density 

Area 
Seldom Unlikely Unlikely 

• MEC presence is suspected based on historical evidence of munitions
use only, or

• A DERP response action has been conducted to physically remove
surface and subsurface MEC (evidence that some residual hazard
remains to support this selection), or

• The MEC concentration is below a project-specific threshold to support
this selection (e.g., less than 0.25 UXO per acre at 95% confidence).

Seldom Seldom Unlikely Unlikely 
Inaccessible Area 

• Investigation of the MRS did not identify evidence of MEC presence,
or

• A DERP response action has been conducted that will achieve
unlimited use and unrestricted exposure (UU/UE).

Unlikely Unlikely Unlikely Unlikely 
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3.5.2 Matrix 2:  Severity of Incident 

The “Severity of Incident” matrix relates to the “Likelihood of Encounter” matrix (Table 3-6) to 
the severity of an unintentional detonation.  The “Severity” factor is a static characteristic of each 
munition known or suspected to exist at the property.  Both the 37mm and 105mm projectiles have 
a catastrophic/critical severity should an incident take place from an unintentional detonation.  
Table 3-6 presents the severity of incident for each of the three areas identified at the MRS, 
described as follows: 

• Potential Target Area – Indicates conditions most likely to result in determination of an
unacceptable risk.

• Low Density Area – Indicates conditions second most likely to result in determination of
an unacceptable risk.

• Inaccessible Area – Indicates conditions most likely to result in determination of an
acceptable risk.

Table 3-6 Matrix 2:  Severity of Incident 

Severity of Explosive Incident, 
Matrix 2:  Severity vs. Likelihood of 
Encounter 

Likelihood of Encounter 
Frequent: 
Regular, or 
inevitable 

occurrences 

Likely: 
Several or 
numerous 

occurrences 

Occasional: 
Sporadic or 
Intermittent 
occurrences 

Seldom: 
Infrequent, 

rare 
occurrences 

Unlikely: 
Not 

Probable 

Se
ve

ri
ty

 A
ss

oc
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te
d 

w
ith

 S
pe
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fic

 M
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m
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Catastrophic/Critical: 
May result in 1 or more deaths, 
permanent total or partial 
disability, or hospitalization. 

105mm M1 HE Projectile and 
37mm MKII Projectile 

A 
Potential 
Target 
Area 

A 

B 
Low 

Density 
Area 

B 
D 

Inaccessible 
Area 

Modest: 
May result in 1 (or more) injury 
resulting in emergency medical 
treatment, without 
hospitalization. 

B B B C D 

Minor: 
May result in 1 or more injuries 
requiring first aid or medical 
treatment. 

B C C C D 

Improbable: 
No injury is anticipated. D D D D D 

Notes: 
“A” indicates conditions most likely to result in determination of an unacceptable risk. 
“D” indicates conditions most likely to result in determination of an acceptable risk. 
HE – High Explosives 
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In order to improve this metric, the MEC items need to be physically treated and/or removed, land 
use or conditions are altered, or both of these factors are improved in Matrix 1. 

3.5.3 Matrix 3:  Likelihood of Detonation 

The “Likelihood of Detonation” matrix relates the sensitivity of site-specific munitions items to 
the likelihood for energy to be imparted on an item, such that the interaction results in a detonation 
incident.  MEC sensitivity and the likelihood for energy imparted during an encounter are both 
specific to the site CSM.  The “sensitivity” of a munitions item is alone a static component.  The 
“Likelihood to Impart Energy” is selected from the known activities at the MRS that may cause 
an interaction that results in energy being imparted on a munitions item by human activity.  The 
MRS is located in Los Padres National Forest and is identified as a recreational area.  Table 3-7 
presents the “Likelihood of Detonation” for each of the three areas identified at the MRS. 

Table 3-7 Matrix 3:  Likelihood of Detonation 

Likelihood of Detonation, Matrix 3: 
Munitions Sensitivity vs. Likelihood 
of Energy to be Imparted 

Likelihood to Impact Energy on an Item 
High 

e.g., areas planned for
development, or
seasonally tilled

Modest 
e.g., undeveloped,

wildlife refuge, parks 

Inconsequential 
e.g., not anticipated,
prevented, mitigated

Se
ns

iti
vi

ty
 S

us
ce

pt
ib

ili
ty

 to
 D

et
on

at
io

n High 
(e.g., classified as sensitive) 1 1 3 

Moderate 
(e.g., high explosive [HE] or 
pyrotechnics) 

1 

2 
Potential Target 

Area, Low Density 
Area, Inaccessible 

Area 

3 

Low 
(e.g., propellant or bulk 
secondary explosives) 

1 3 3 

Not Sensitive 2 3 3 

Notes: 
“1” indicates the greatest likelihood of detonation 
“3” indicates the least likelihood of detonation 
HE – High Explosives 

The likelihood of detonation for areas within the MRS is considered “moderate” based on the 
munition sensitivity of HE projectiles and “modest” based on the current land use of an 
undeveloped recreational area where digging is manual or limited.  The resultant score for Matrix 
3 was a medium level likelihood of detonation. 
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The “Likelihood to Impart Energy” can be affected by behavioral modifications or by altering land 
use, specifically to prevent accessibility or particular activities to reduce the likelihood or ability 
of imparting energy on a munitions item. 

3.5.4 Matrix 4:  Acceptable and Unacceptable Site Conditions 

Matrix 4, provided as Table 3-8, represents the overall risk for the MRS by applying results from 
the other matrices to differentiate “acceptable” from “unacceptable” conditions.  Overall risk of 
the MRS is based on the likelihood of an encounter (Matrix 1), with consideration given to the 
severity of the incident (Matrix 2), combined with the likelihood of an interaction that results in 
detonation (Matrix 3). 

As provided in the previous subsections (Matrix 1 through Matrix 3), the results of A-2 (Potential 
Target Area) and B-2 (Low Density Area) in Matrix 4 indicates “unacceptable” as depicted in 
Table 3-8.  The overall risk of the selection is driven by the “frequent” and “occasional” likelihood 
of encounter (Matrix 1) with a potentially catastrophic munitions item (Matrix 2) and a moderate 
likelihood of a detonation (Matrix 3) based on sensitivity and likelihood to impart energy on the 
item as a result of current land use.  Where an unacceptable scenario is identified, this matrix is 
used during the FS to identify acceptable conditions that are achievable via response actions for 
all portions of the MRS.  Table 3-8 presents the determination of acceptable and unacceptable site 
conditions. 

Table 3-8 Matrix 4:  Acceptable and Unacceptable Site Conditions 

Acceptable and 
Unacceptable Site 
Conditions 

Results from Matrix 2 

A B C D 

R
es

ul
ts

 fr
om

 
M

at
ri

x 
3 

1 Unacceptable Unacceptable Unacceptable Acceptable 

2 
Unacceptable 

Potential Target Area 

Unacceptable 

Low Density Area 
Acceptable 

Acceptable 

Inaccessible Area 

3 Unacceptable Acceptable Acceptable Acceptable 

Based on the results of the risk management matrices for the three portions of the MRS that were 
identified following the RI, the Potential Target Area and Low Density Area were determined to 
have unacceptable conditions.  The Inaccessible Area has acceptable conditions based on a 
negligible probability of encounter. 
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Comparative Analysis for both the Potential Target Area and Low Density Area 

Alternative 

Criteria #1 Criteria #2 Criteria #3 Criteria #4 Criteria #5 Criteria #6 Criteria #7 Costs 

Overall 
Protectiveness 

Compliance 
with 

Applicable or 
Relevant and 
Appropriate 

Requirements 

Long-Term 
Effectiveness Treatment 

Short-Term 
Effectiveness 

Implementability Estimated 
Capital Cost 

Estimated 
Periodic 

Operations and 
Maintenance 
Costs (for 30 

years) 

Estimated  
Present Worth 

Cost 

Potential Target Area 

Alternative 4: Surface 
Clearance of Accessible 
Land, Focused Clearance, 
with Land Use Controls 

Pass Pass Low Low High High FS: $1,345,000 
EC: $1,373,000 

FS: $301,000 
EC: $307,000 

FS: $1,619,000 
EC: $1,653,000 

Alternative 5: Surface 
and Subsurface Clearance 
of Accessible Land with 
Land Use Controls 

Pass Pass High High Low Low FS: $8,074,000 
EC: $8,244,000 

FS: $301,000 
EC: $307,000 

FS: $8,348,000 
EC: $8,523,000 

Low Density Area 

Alternative 2: Land Use 
Controls 

Pass Pass Low Low High High FS: $108,000 
EC: $110,000 

FS: $301,000 
EC: $307,000 

FS: $382,000 
EC: $390,000 

Alternative 3: Land Use 
Controls with Focused 
Clearance 

Pass Pass Medium Medium Medium Medium FS: $1,683,000 
EC: $1,718,000 

FS: $301,000 
EC: $307,000 

FS: $1,957,000 
EC: $1,998,000 

Alternative 4: Surface 
Clearance of Accessible 
Land with Focused 
Clearance and Land Use 
Controls 

Pass Pass Medium Medium Medium Medium FS: $5,382,000 
EC: $5,495,000 

FS: $301,000 
EC: $307,000 

FS: $5,656,000 
EC: $5,775,000 

Alternative 5: Surface 
and Subsurface Clearance 
of Accessible Land with 
Land Use Controls 

Pass Pass High High Low Low FS: $12,575,000 
EC: $12,839,000 

FS: $301,000 
EC: $307,000 

FS: $12,849,000 
EC: $13,119,000 

Note:  The costs developed in the Feasibility Study (FS) are presented with an escalated cost (EC). The escalated cost factors an increase in costs (i.e., inflation at 2.1% per the Bureau of Labor 
Statistics) due to the time which has passed since Feasibility Study cost development and the issuance of this Proposed Plan. 

 

  

  




