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SECTION 1 INTRODUCTION 

Tetra Tech, Inc. (Tetra Tech) has prepared this Summary Report (SR) on behalf of Lockheed 

Martin Corporation (LMC) to document the Phase II MEC Evaluation in the former Burn Pit Area 

(BPA) at the former Beaumont Site 1. The SR describes the procedures implemented and the areas 

where the MEC evaluation was conducted. The report also contains a summary of the results of 

the evaluation and conclusions regarding the potential need for further assessment or mitigation 

actions. 

1.1 OBJECTIVE 
The objective for the Phase II MEC evaluation was to determine the relative potential for MEC to 

be present in the BPA based upon a representative sampling of the area. This action was also 

intended to provide data for the evaluation of potential residual risk to personnel working in and 

around the BPA and future recreational users if the LMC-owned conservation easement is sold to 

the State of California. This hazard evaluation was not part of the MEC evaluation scope and is 

not addressed in the SR. 

1.2 TECHNICAL APPROACH 
The Phase II evaluation was conducted using Map and Dig as the primary methodology to 

determine the nature of subsurface metallic anomalies throughout the evaluation area. Mag and 

Dig methodology was used to evaluate one small area that was inaccessible for mapping due to 

steep terrain and one other small area near the metal monitoring well heads and metal Stephens’ 

Kangaroo Rat fence surrounding the BPA.  One other small area was not evaluated due to the 

presence of a reinforced concrete slab that interfered with metal detection technologies. The 

evaluation area was prepared by performing a MEC surface clearance and mowing (where 

accessible) and staking boundaries and control grids. The area (with the exception of the concrete 

slab) was then geophysically mapped or evaluated (Mag and Dig area) using a time-domain 

electromagnetic pulse induced detector system in either a vehicle-towed array or a man-portable 

configuration, as appropriate to conditions throughout the Site. The mapping data was interpreted 

to identify anomalies that fell into size categories representing the types of MEC that may 

potentially be present and a representative number of anomalies were selected for intrusive 
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investigation. Initially, 5% of the anomalies in each grid falling in the appropriate size range for 

20mm to 40mm projectiles were selected for evaluation, along with all of the anomalies falling in 

the appropriate size range for the large munitions that were reportedly tested at Beaumont Site 1 

(5-inch, 105mm and 155mm). The small anomalies were selected semi-randomly with an 

emphasis on selecting those anomalies which produced signals most closely resembling simulant 

munitions buried in the instrument verification strip. An additional 5% of the small anomalies 

were selected for evaluation in grids where mapping data indicated that there was a high density of 

metallic anomalies. This second round of sample selection was biased toward areas within these 

high density grids where there appeared to be larger numbers or clusters of anomalies. This 

technical approach resulted in higher levels of data for areas that contained higher numbers of 

metallic anomalies and thus would be expected to have a higher probability of containing MEC, if 

present. Since it is difficult to determine the size of a subsurface metallic anomaly using hand-held 

metal detectors, all detected anomalies in the Mag and Dig areas were intrusively investigated to 

determine their nature. 
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SECTION 2 SITE BACKGROUND 

2.1 SITE LOCATION 
LMC’s former Beaumont Site 1 (the Site) is located in Riverside County south of the City of 

Beaumont, California, approximately 70 miles east of the City of Los Angeles, California, as 

shown in Figure 2-1. In 1993, the majority of the Site was sold to the State of California for 

wildlife management. A portion (565 acres) referred to as the conservation easement was retained 

by LMC. The BPA, which is the subject of this SR, is located within the conservation easement 

(See Figure 2-2). 

2.2 PREVIOUS MEC EVALUATION 
In 2005, record rainfall in the site vicinity caused heavy flows in the ephemeral creeks at the Site. 

As a result, several creek crossings along the site roadways were damaged. During repair of a 

creek crossing in Operational Area D (the former Lockheed Propulsion Company [LPC] Ballistics 

Test Range), two small clusters of 20 millimeter (mm) link ammunition were found. Personnel 

from the Riverside County Sheriff’s Office responded to the Site, examined the munitions and 

performed disposal. The officers dispatched were uncertain whether or not the 20 mm rounds were 

live (contained an explosive charge), so the cartridges were disposed of explosively on the Site. As 

a result of the discovery of these discarded cartridges, LMC (LPC’s successor) initiated an 

evaluation of other potential residual ordnance-related hazards on the Site, along with removal 

actions in appropriate areas. The munitions and explosives of concern evaluation and removal 

activities were conducted in three phases: two during 2005 and a third in 2006. The evaluation 

areas included ranges where test projectiles were fired, areas where explosive testing was 

conducted, and other areas where ammunition or explosives residue might be present. The areas 

evaluated or subjected to removal actions did not include the BPA. The BPA is a historical waste 

rocket propellant burn pit area. Industrial solvents and other miscellaneous items were also burned 

along with the propellant. While the operational history of the site did not indicate that any 

munitions related items were disposed in the BPA it did indicate that, in a onetime event, several 

small (three inches long) aluminum cups containing High Melting Explosive (HMX) were 

disposed in the BPA (Radian 1986). The BPA was not included in previous MEC evaluations 

because the burn pits had been removed as part of a remedial action. 
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Figure 2-1. Former LMC Beaumont Site 1 Vicinity Map 

During the remedial action the pits were exposed and removed. Prior to the removal of the pits 

surface soils containing native plant seeds were retained to promote re-vegetation of the area with 

native species. According to the BPA Removal Action Report (Radian 1993), the surface soils 

were visually inspected for any signs of burn pit debris or other obvious contamination. 

During a recent drilling project in the BPA (2009), several suspect items (potential MEC) were 

found. The items were reported to the Riverside County Sheriff’s Office Hazardous Devices Team 

(HDT). The HDT responded to the Site to examine and remove the items. Team members 

determined that the items were likely spent cartridge actuated devices (CADs). One item also 

appeared to be an empty, non-ferrous 30 mm casing. The items were found on the surface near the 

eastern boundary of the BPA. While the burn pit debris and obvious contamination was reportedly 

removed from the BPA, it appeared that some inert munitions waste might still be present. As a 

measure of caution, LMC conducted an evaluation of a representative portion of the BPA to 

determine if there was potential for MEC to be present and if any further action would be 

warranted in this area. 
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Figure 2-2. Operational Areas and BPA Boundary 
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The BPA was first investigated for MEC in 2009 and the findings reported in 2010 (Tetra Tech 

2010a). The 2009 initial evaluation (Phase I) was only partially completed due to the large amount 

of metallic debris detected in the area. This unanticipated condition precluded assessment of the 

planned area within the original scope. Consequently, the Phase I evaluation approach was 

modified in real time to obtain more limited, but representative data that could be used to design 

an approach for more comprehensive assessment (Phase II) of the BPA. During the Phase I 

evaluation, a number of munitions debris (MD) items were found including ten empty, non-ferrous 

30mm casings and potential projectile fragmentation (frag). High concentrations of metallic 

anomalies were also located, primarily near former burn pit locations. A number of these high 

concentration areas were comprised of small rusted flakes of metal believed to be the remnants of 

burnt storage drums. 
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SECTION 3 MEC EVALUATION 

3.1 EVALUTION AREA AND PHYSICAL CONDITIONS 
The BPA is approximately 16.7 acres in size. It is located within Operational Area C near the 

southeastern corner of Beaumont Site 1 (See Figure 2-2). There is a major access road just south 

of the BPA and an ephemeral creek just to the south of this access road. The BPA has relatively 

flat terrain and the vegetation present consists generally of sparse brush and native grasses. The 

soils in the BPA are quite hard and a pick is generally required for digging. 

Operational Area C is adjacent to Operational Areas B and D. Munitions testing was conducted in 

both of these areas. While the firing direction for Area D was to the west away from Area C, the 

firing direction for the phalanx gun tested in Area B was to the southeast toward Area C. The 

phalanx gun was fired into an earthen berm or backstop. Inert 20mm and 30mm projectiles (solid 

steel) were found in and down range of the berm (Tetra Tech 2007a). 

There are 46 wells (groundwater monitoring wells, extraction wells, piezometers, soil vapor 

extraction wells, etc) within the BPA and another 10 wells in proximity to this area. Most of the 

wells are clustered in the northwestern corner of the area. The protective well casings are metal 

and present an impediment to geophysical mapping. In the past, a special galvanized sheet metal 

fence was installed around the perimeter of the BPA to allow trapping and temporary re-location 

of the endangered Stephens’ Kangaroo Rats (SKR). The fence was installed and trapping 

conducted to allow drilling to occur in this area. This metal fence (SKR fence) also impeded 

geophysical mapping to some extent. The SKR fence has degraded over time allowing the SKR 

back into the BPA, and there are currently dozens of SKR burrows throughout the area that had to 

be avoided during mapping and intrusive operations. 

The area selected for the Phase II MEC Evaluation in the BPA included the 16.71 acres within the 

BPA proper and an additional 9.18 acres of buffer area (Figure 3-1). The buffer area consists of a 

100-foot-wide strip adjacent to the BPA boundary. The evaluation area was divided into 200 x 

200-foot grids for evaluation to facilitate organization and management of field activities and data. 

Figure 3-1 is a map showing the BPA evaluation area along with the evaluation grid boundaries 
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and the locations of monitoring wells and historical waste burn pits. The green area is the BPA 

proper, as identified in the Radian Disposal Action Removal Report (Radian, 1993). The purple 

area is the buffer added to ensure a comprehensive evaluation of the area and potential residual 

MEC. Empty grids were provided along the eastern edge of the BPA in the event that expansion of 

the evaluation area was needed. Most MD previously found was located in the eastern portion of 

the BPA. 
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Figure 3-1. Evaluation Area Grid Layout 
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3.2 EVALUATION METHODS AND ACTIVITIES 
This section briefly describes the field activities performed and the methodology that was used to 

collect data in support of the characterization of the BPA with respect to potential MEC presence. 

The investigation was conducted in accordance with the Phase II BPA MEC Work Plan (Tetra 

Tech, 2010b). In addition to complying with all procedures in the approved work plans and 

supplements, all intrusive work was monitored by a qualified biologist to ensure the protection of 

the endangered SKR present in the BPA. 

3.2.1 Historical Research 
During previous MEC investigations at Site 1, a search was made for former LMC employees who 

may have worked at this site during the active life of the test facility (Tetra Tech 2007). As a 

result, two individuals had been identified who had knowledge of the historical operations at Site 

1. Although these individuals did not work in the BPA, they were contacted prior to the start of the 

Phase II evaluation to ascertain if they had any information that might help account for the MD 

previously found in the BPA. One individual contacted stated that he was unaware of any 

munitions related disposal in the BPA. He further indicated that he thought that most waste 

disposed of in the BPA was trucked out from the Mentone Plant (Redlands). This individual 

indicated that the burn pit fires burned hot and that on one or two occasions, whole trucks caught 

fire because they were parked too close to the pits. The second individual is the former manager of 

the gun range in Operational Area D at Site 1. This individual had actually conducted two tests in 

proximity to the BPA. One test was designed to determine the strength of the propellant mixer 

blow-out panels as related to a new type of aluminum-containing propellant being developed for 

the Air Force. Small strands or ribbons of aluminum were embedded in the propellant to pre-warm 

the propellant ahead of the burning face. The blow-out panel test utilized a large-diameter, buried 

pipe (approximately 18-inch diameter) fitted with a steel plate cap. The cap (called a spider) was 

held in place using a number of pieces of angle iron welded to the cap and bolted to the top of the 

buried pipe. Propellants containing increasing quantities of aluminum were sealed in the buried 

pipe and ignited. Testing continued until the pipe blew completely apart, sending fragmentation 

across a broad area. This activity may account for some of the fragmentation found in the BPA. 

The gun range manager also conducted a test near the BPA which involved an Army missile that 

was stored in and fired from a canister. The integrity of the canister was tested by stressing it in a 

number of ways. The final stress test was to place a small explosive charge (Tetryl) on the canister 

and detonating the charge. During this last test, the canister failed and the missile detonated 
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sending frag out over a wide radius. This activity may also account for the frag found in the BPA. 

New information obtained from the former employees contacted is summarized on the interview 

forms in Appendix A. 

3.2.2 Mobilization and Site Preparation 
Mobilization and site preparation were performed as necessary to support and facilitate the 

planned field activities for the Phase II Evaluation. Preparation activities included mobilization of 

equipment; setup of a site office and equipment storage area; initial site-specific UXO training for 

the site staff; boundary and grid corner staking; surface clearance; and, vegetation removal. 

Site-specific training for the evaluation covered the types and quantities of MEC previously found 

at Site 1 or potentially present, the physical site hazards, and the challenges posed by the 

remoteness of the Site. The staff also received training in the use of the advanced evaluation 

techniques and equipment used for the project to ensure they were fully competent in equipment 

operation and data collection and management. In addition, field staff received specialized training 

regarding the endangered SKR and mitigation measures designed to protect the species. This 

training was presented by the senior site biologist. Staff was instructed that the biologist was to 

examine work areas prior to intrusive activities. SKR burrows in roadways or in off-road areas 

where driving was essential were covered with plywood or rubber mats by the site biologists to 

protect the burrows from damage. 

The first step in physical preparation of the evaluation area was boundary staking. The outer 

boundary of the area was delineated using wooden stakes and/or lathe. The markers were placed 

using a differential global positioning system (DGPS) to ensure that the work area was accurately 

defined and documented. The DGPS was used in conjunction with established control points on 

site to provide centimeter accuracy in the location data. 

Following boundary staking, an instrument aided visual surface clearance was conducted to 

identify and remove potential MEC hazards (if any) that might endanger the field staff and to 

remove metallic debris that would interfere with geophysical mapping. The clearance was 

conducted co-incidentally with vegetation mowing for efficiency. Unexploded ordnance (UXO) 

personnel walked ahead of the mower sweeping the path of the mower with hand-held Vallon All 

Metals Detectors (Vallons) and visually examining the ground surface for potential MEC or metal 

debris. A commercial deck mower towed behind a tractor was used to reduce vegetation height to 
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approximately 6 inches above ground surface to facilitate mapping and intrusive investigation 

operations. 

3.2.3 Instrument Verification Strip (IVS) 
At the beginning of the project, a small IVS was installed to ensure the equipment, methods, and 

personnel utilized would collect data of sufficient quantity and quality to meet the project 

objectives. Surrogate munitions items were fashioned from various materials to simulate the types 

of 20mm and 30mm munitions previously found at Site 1. The depth of each item was selected to 

fall within the expected range of detection for that size item, based on the capabilities of the 

detection equipment. The IVS and associated testing are discussed in more detail in Section 4.2.1. 

3.2.4 Quality Control Seeding 
As part of the Quality Control (QC) process, surrogate ordnance items were planted in the Phase II 

evaluation area where Digital Geophysical Mapping (DGM) was performed. The items were 

similar to those placed in the IVS and were representative of the 20 mm and 30 mm projectiles 

that have been found in other areas at Site 1. Both blind and known seed items were placed. The 

blind seeded items provided an unbiased assessment of quality of the data collection and 

interpretation processes, while the known seed items allowed real-time assessment of the mapping 

process by the Field Geophysicist and Lead Geophysicist (LG). The seeding program is discussed 

in more detail in Section 4.2.2. 

3.2.5 Geophysical Mapping 
Geophysical mapping was conducted in all accessible portions of the evaluation area except those 

where metal-containing structures (wells, reinforced concrete slabs, etc.) precluded collection of 

valid or useable data. Mapping was accomplished using one or more Geonics EM61 MKII time-

domain, electromagnetic pulse-induced metal detectors (EM61 MKIIs) coupled with a Leica 

differential global positioning system (DGPS). The EM61 MKIIs were deployed in two different 

types of configurations to meet the data collection needs and accommodate the physical conditions 

in the survey area. The two configurations are discussed in the following sections. 

The results of the mapping program are discussed in Section 6.3. 

3.2.5.1 Vehicle-Towed Array (VTA) Mapping System 
The majority of the Phase II evaluation area was mapped using a vehicle-towed array (VTA) to 

allow efficient collection of high quality data. The VTA uses an array of five Geonics EM61 MKII 
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electronics packages and 0.5-meter (m) coils set approximately 15 inches above the ground 

surface and two Leica DGPS set above the coils. This data collection array is mounted on a 

fiberglass frame that is towed behind a small, diesel-powered, all-terrain vehicle (Kawasaki Mule). 

A third DGPS combined with a swath guidance system was used for navigation. The VTA 

configuration has an effective line spacing of 2.0 feet and swath width of 10.0 feet. Geophysical 

data were acquired at a rate of approximately 10 to 12 times per second for each EM61MKII 

sensor by the on-board data acquisition computer, and the real-time kinematic-corrected DGPS 

data were recorded at 1-second intervals. The on-board software for the VTA uses a graphical user 

interface and displays in real time the equipment battery voltages, signal intensities, track path, 

and a site base map. The use of the software permits any potential errors associated with data 

recording (e.g., sensor not turned on, battery voltage low, etc.) to be realized immediately and 

measures taken to fix the problem prior to additional data being corrupted. At normal VTA 

collection speeds of 3 to 5 feet per second, the stated acquisition rate translates to a spatial sample 

density of approximately 4 to 6 inches along the ground surface for the EM61 MKII 

measurements. 

3.2.5.2 Man Portable Mapping System 
Less accessible areas near the well heads, SKR fence and other obstacles were mapped using a 

man-portable configuration of the detection and positioning equipment. In the man-portable 

configuration, two operators are used to collect the geophysical data. One individual transports the 

EM61 MKII coil set (1 meter square coils) and DGPS antenna (centered above the coils) while the 

other person, walking approximately 10 feet behind, carries the electronics package and a Juniper 

Allegro data recorder. This configuration reduces the effects of navigation and electronic 

processing and recording systems on the detection systems renders the system more manageable 

and allows data collection in less accessible areas than a system that requires a single individual to 

carry all of the equipment. The two-person team walked along predetermined pathways in areas 

where there was limited or no access for the VTA. For man-portable mapping, the EM61 MKII 

lower coil height was set at approximately 16 inches (standard operating height) above the ground 

surface. The height of the lower coil was measured prior to each data acquisition session to ensure 

repeatability between different data acquisition sessions. During man-portable mapping a Juniper 

Allegro data recorder was used to record the EM61 MKII measurements at a rate of 12 to 15 times 

per second, and the DGPS measurements were integrated with the EM61 MKII measurements in 

real time at a rate of approximately 2 times per second. 
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3.2.6 Data Processing and Interpretation 
After each data set was collected, the geophysical data were processed and interpreted according 

to the procedures in the approved work plan to yield a list of target anomalies. The list included 

target anomalies classified as small, medium and large based on size, signal strength, and shape. 

The small target anomalies were those with characteristics similar to the seed items in the IVS. 

The large target anomalies were items with characteristics that were representative of large caliber 

munitions known to have been fired at Site 1. The medium target anomalies did not meet the 

selection criteria for either of the groups of interest and were not selected for investigation. 

Initially all large targets were selected for intrusive investigation, along with 5% of the small 

targets. This first set of small anomalies was selected semi-randomly with the LG selecting target 

anomalies throughout each grid that most closely met the selection criteria (i.e., the “best” target 

anomalies). Once the initial set of target anomalies was identified, the LG selected an additional 

5% of the small anomalies in high density grids for intrusive investigation. This selection process 

was biased in favor of areas within each high density grid with the highest concentrations of 

anomalies. This group of anomalies was intended to provide a more detailed evaluation of these 

high density areas that might potentially be trash or disposal pits. The LG also selected a number 

of alternate target anomalies for each grid which could be substituted for the primary dig 

anomalies that were found to be within or near SKR burrows, in roadways or in proximity to other 

obstacles. A series of dig packages was prepared to direct intrusive investigation of the selected 

anomalies in the field. Each package included the list of the target anomalies for a particular grid 

along with the anomaly coordinates, and estimated depth. Each package also included a color-

coded map of the grid showing the mapping results and locations of the selected targets. 

Specific data processing procedures are presented in detail in the approved 2005 Final Work Plan 

Munitions and Explosives of Concern (MEC) Evaluation (Tetra Tech, 2005a). 

3.2.7 Intrusive Investigation 
Intrusive investigation began with anomaly re-acquisition. The coordinates for each target 

anomaly (dig) were located in the field using the DGPS and a pin flag placed to mark the location. 

Each flag was marked with the target anomaly number. Reacquisition was performed just ahead of 

intrusive investigation for each grid to reduce the potential for the loss of flags due to weather 

conditions or other events (personnel accidently stepping on flags while traversing the site, 
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vandalism, etc.). During re-acquisition, target anomalies that could not be excavated for some 

reason were identified and alternates were selected from the dig list and marked for investigation. 

Once the anomalies in each grid were marked, the UXO teams moved systematically through each 

grid excavating the flagged anomalies. The area within 18 inches of each selected anomaly was 

swept using the Vallons and any subsurface metal contacts were flagged. This process helped 

ensure that the intended anomaly was actually investigated and not confused with other nearby 

anomalies. This procedure was modified during the intrusive investigation when areas were 

located that contained very large numbers of small metal anomalies such as rusted bits of 55-

gallon drums. This procedural change is discussed in Section 3.3, along with several other process 

changes approved during the course of the field work. When all contacts near the target anomaly 

location had been flagged the UXO team began carefully excavating each anomaly for evaluation. 

Excavation of target anomalies was conducted manually. In some areas excavation could be 

accomplished using shovels; however, in most areas the presence of very hard soils necessitated 

the use of picks and breaker bars. To protect the UXO staff conducting intrusive investigation, 

excavation was initiated beside anomaly locations rather than directly over these locations. 

Personnel used the Vallons to guide excavation at an angle toward the anomalies to help prevent 

the UXO technicians from striking the anomalies with picks or breaker bars. 

After each anomaly was reached, the UXO team evaluated the item to determine if it was Material 

Documented as an Explosive Hazardous (MDAH), Material Documented as Safe (MDAS) or 

scrap metal. Once the items were classified as either MDAS or scrap metal, they were removed 

from the excavation (if possible), stockpiled and transported to the office bunker at the end of each 

day. Each excavation was re-checked using the Vallons to ensure that all metallic contacts had 

been cleared or adequately evaluated and the holes were then backfilled. Data regarding the depth 

and nature of each anomaly were recorded by UXO personnel in blank columns on the dig sheets. 

Photographs of munitions related debris and other items of interest were also taken to document 

the activities and results. 

The results of the intrusive investigation are presented in Section 6.4. 

3.2.8 MEC and Scrap Disposal 
Only one potential MDAH item was found during the project. This item was initially identified as 

a 30mm penetrator (solid projectile); however, the Riverside County Sheriff’s Office HDT was 
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called to the site to confirm this identification. The HDT performed explosive disposal of the item 

revealing that it was a solid projectile with no explosive components. After disposal the item was 

classified as MDAS. 

Items identified as MDAS or scrap metal were transported to the field office/bunker and stored in 

lockable 55-gallon drums. Items classified as MDAS were segregated from metal waste to 

facilitate re-inspection and certification of these items before transport for recycling. 

After final inspection and certification that the scrap materials generated during the Phase II 

Evaluation did not present an explosive hazard, these materials were transported by HazMat 

Transport to Renovated Metals in Glendale, Arizona for recycling/destruction via smelting. 

3.3 SUMMARY OF WORK PLAN MODIFICATIONS 
Due to physical site conditions and the actual nature of the target anomalies encountered, several 

modifications to the field procedures were necessary to focus efforts on the project objectives and 

allow safe and efficient execution of the field activities. Several specific problems identified 

during the early stages of the intrusive investigation are listed in Table 3-1 below, along with the 

procedural modifications made in order to alleviate these problems. The issues and solutions were 

presented to Mr. Walter Hess of RONCO (the DTSC representative on site) for consideration and 

approval. Mr. Hess reviewed and approved the proposed solutions, which were then implemented 

as appropriate during the remaining field activities. 
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Table 3-1. Summary of Work Plan Modifications 

Issue/Problem Approved Solution/Procedural Chance 
The number of large anomalies was 
much greater than anticipated and 
anomaly peaks within the anomaly 
signature were often found to be parts 
of the same large buried item (pipe or 
sheet metal). 

The number of large anomalies for investigation was reduced by: 1) re-
evaluating the anomalies and selecting those that were most MEC-like or 
those located in the most suspicious areas for investigation and 2) refining 
the large target list using site-specific feedback from intrusive operations to 
calibrate the selection process for large anomalies. 
 
If multiple anomaly peaks were selected for investigation within a large 
anomaly signature, the team excavated a central anomaly peak first. If that 
anomaly peak was identified as a pipe or large metal item, the geophysicist 
was consulted to determine if additional anomaly peaks should be excavated 
within the large anomaly signature.  

Some anomalies selected for 
investigation were located in areas 
with high concentrations of small 
metallic debris. This made it very time 
consuming to identify and excavate 
each small piece of metal. 

In areas where there was copious small metallic debris and the team had 
recovered what they believed to be the target anomaly selected by the Lead 
Geophysicist, the team put the dig on hold while the Lead Geophysicist 
reviewed the dig data. If the Lead Geophysicist concurred that the item 
found was the anomaly on the dig list, the team abandoned the dig without 
clearing a 36-inch diameter circle as originally required in the approved 
work plan.  

Anomalies were located within access 
roads for the BPA which were hard 
packed. Investigation was unusually 
labor intensive. 

Unless targets located in roadways were considered by the Lead 
Geophysicist to be high priority targets, they were replaced with alternate 
targets outside the roadway. 

Criteria for selecting high density 
areas were not defined in the work 
plan. In addition, the quantity of 
supplemental investigation in these 
high density areas was not defined. 

The Lead Geophysicist was authorized to identify areas (grids) he 
considered as high density based on the overall mapping results and 
experience. It was agreed that within the identified grids an additional 5% of 
the small targets would be selected for investigation with a bias toward 
anomalies located in areas of higher density within each grid. 
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SECTION 4 QUALITY CONTROL 

The emphasis of the QC program for this project was process control. The QC objectives for the 

project were to optimize the following attributes: effectiveness, efficiency, timeliness, 

productivity, and safety. Optimization of these attributes was accomplished by implementing a 

rigorous three-phase inspection program using a QC team with an independent reporting line to 

ensure the integrity of the program. A blind seeding program and oversight by an independent 

contractor (RONCO) retained by DTSC provided additional depth and dimension to the program. 

Details of the program are presented in the following sections. The results of the QC program are 

presented in Section 6. 

4.1 PROCESS QUALITY CONTROL FOR MEC EVALUATION 
Process QC is concerned with improving the efficiency and effectiveness of the processes. This 

can be considered a prevention approach to QC as it aims to detect problems early and improve 

processes before the final product is produced. The quality of the work was assured by strict 

adherence to the procedures in the work plan, including those regarding function testing for 

detection and data collection equipment. Effective identification of MEC relies heavily on 

properly functioning detection equipment. 

4.1.1 Three-Phase Inspections 
The process QC for MEC evaluation was conducted using a three-phase control system. The 

system included preparatory, initial, and follow-up inspections (surveillance) to ensure use of 

adequate controls and to ensure that opportunities for improving processes were captured and 

implemented. 

A preparatory phase inspection was performed before starting each new field process such as 

intrusive investigation. The purpose of this inspection was to review applicable specifications and 

verify that the necessary resources, conditions, and controls were in place and compliant. In short, 

this inspection answered the question, “Are we ready to do the work?” 

The ESQ performed the preparatory phase inspections by verifying that the appropriate plans were 

available, the required training had been performed, the required preparation work had been 
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completed, the necessary equipment was available and properly functioning, and the level of 

quality expected was understood by the field personnel. 

An initial phase inspection was performed the first time a particular type of work such as intrusive 

investigation was performed. This inspection was conducted to check preliminary work for 

compliance with procedures and work plan specifications. Other objectives include establishing 

the acceptable level of workmanship, checking safety compliance, checking for omissions, and 

resolving differences in interpretation of procedures and plans, if any. The ESQ performed the 

initial phase inspections by verifying that any deficiencies identified during the preparatory phase 

had been corrected and that requirements for the quality of workmanship were established. The 

ESQ also verified the adequacy of the work. 

The follow-up phase inspections were performed on a scheduled and/or unscheduled basis as 

necessary to ensure a level of continuous compliance and consistent workmanship. The ESQ 

monitored the practices and operations taking place and verified continued compliance with the 

specifications and requirements of work plan. The reports documenting the three-phase inspection 

activities are included in Appendix B. 

4.1.2 Process Checks and Inspections 
Process quality control was applied to surface sweeps and intrusive evaluation by performing a 

percentage-based inspection of the areas subjected to MEC evaluation. In areas where geophysical 

mapping was conducted and targets were pre-selected for investigation, 10 percent of the digs 

performed to evaluate subsurface anomalies were checked by the Environmental Safety and 

Quality Specialist to ensure that all metallic contacts had been removed and examined or that 

conditions specific to the dig location precluded complete clearance of the site. 

4.1.3 Equipment Function Checks and Calibration 
Equipment function testing and calibration were the major elements in the process QC for this 

project. Effective identification of MEC relies heavily on properly functioning detection 

equipment. All MEC detection equipment was function tested daily utilizing the IVS or other 

approved methods. Instruments were function tested in accordance with the manufacturer’s 

recommendations. Equipment that was not functioning properly was taken out of service and was 

not used again until it had been repaired or replaced and proper function had been demonstrated. 

Positioning equipment was also function tested daily using the known location monuments on site. 
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4.2 PROCESS QUALITY CONTROL FOR GEOPHYSICAL MAPPING 
Quality control mechanisms were implemented throughout the project to ensure the data 

acquisition, processing and interpretation, and target reacquisition practices met the overall 

program objectives for the project. These QC mechanisms included the initial testing on the IVS 

to ensure that the data collection system selected for the project would provide the quantity and 

quality of data required, a seeding program to verify sustained, consistent performance and a 

number of instrument or task specific function tests to ensure consistent data quality. 

Each EM61 MK2 and DGPS unit used during the project was listed according to make, model, 

and serial number in the field logbook. Instrument functional tests for the EM61 MKII and DGPS 

were digitally recorded and are available for review by the client, State of California or other 

stakeholders. 

4.2.1 IVS 
At the beginning of the project, a small IVS was installed to ensure the equipment, methods, and 

personnel utilized would collect data of sufficient quantity and quality to meet the project 

objectives. Surrogate munitions items were fashioned from aluminum tubing, brass tubing and 

galvanized or black steel pipe to simulate 20mm and 30mm ferrous and non-ferrous munitions. 

These are the smallest MEC items previously found at Site 1. This size range was also consistent 

with the non-ferrous 30mm casings previously found in the BPA. The depth of each item in the 

IVS was selected to fall within the expected range of detection for that size item, based on the 

capabilities of the EM61 MKII detectors selected for the mapping program. Generally, it is 

anticipated that MEC items should be detected at depths up to 11 times their respective diameters 

using the EM61 MKII detectors. This general performance goal for detection depth is a common 

industry standard developed by the United States Army Corps of Engineers (USACE, 2000; 

Revised 2007). Some items in the IVS were also placed within the expected depth of detection for 

the Vallon metal detectors, which allowed the use of the IVS for initial performance testing and 

daily function testing for these instruments. Table 4-1 contains a summary of the seed items 

placed in the IVS. The results of the initial IVS testing are discussed in Section 6.1. 
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Table 4-1. Summary of Seed Items in the IVS 
Item No. Diameter x Length (inches) 1 Depth (inches) Orientation Construction 
1 1 ¼ x 3 ½ 3 45° Aluminum Tubing 
2 1x4 pipe nipple 10 horizontal Black steel 
3 1¼x4 pipe nipple 8 45° Brass Tubing 
4 1 ¼ x 3 ½ 2 horizontal Aluminum Tubing 
5 1x4 pipe nipple 12 horizontal Black steel 
6 1¼x4 pipe nipple  8 45 Brass Tubing 
7 (new) 1 ¼ x 3 ½ 2 horizontal Aluminum Tubing 
8 (new) 1¼x4 pipe nipple 6 horizontal ° Brass Tubing 
9 (new) 1x4 pipe nipple 12 horizontal Black steel 
10 (new) 1x4 pipe nipple 6 45° Black steel 
11 (new) 1 ¼ x 3 ½ 2 45° Aluminum Tubing 
12 (new) 1x4 pipe nipple 6 45° Black steel 
13 (new) 1x4 pipe nipple 3 horizontal Black steel 
14 (new) 1x4 pipe nipple 5 45° Black steel 
1. The diameter and length varied slightly based on seed construction 

 

4.2.2 Quality Control Seeding 
As part of the Quality Control process, surrogate ordnance items were planted in randomly 

selected locations throughout the Phase II evaluation area. Fifty (50) seed items were placed for 

this project work. This number was selected to provide an average of approximately one blind 

seeded item and one identified seed item per acre of evaluation area, although not all grids 

contained seeds based on the random placement. The blind seeded items provided an unbiased 

assessment of quality of the data collection and interpretation processes, while the identified seed 

items allowed real-time assessment of the effectiveness of the mapping process by the Field 

Geophysicist and Lead Geophysicist. The type and depth of the seed items placed was determined 

by the UXO QC Manager as part of the work plan preparation and mobilization work; however, 

the type and depth of seed items was consistent with items selected for placement in the IVS. The 

seeding information was recorded on a seeding log maintained by the ESQ on site and the UXO 

QC Manager. The log was not included in the project work plans to ensure that the integrity of the 

blind seeding portion of the QC program. The blind seeded items were implanted in the field by 

the ESQ and a California-Registered Geophysicist who was not directly involved in the mapping 

process (data collection). Table 4-2 contains a summary of the seeding program. Figure 4-1 shows 

the locations of the seed items throughout the evaluation area. 
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Table 4-2. Summary of Seeding Program 
Seed 
No. 

Grid Depth 
(in) 

Seed 
Type 

Azimuth/ 
Inclination 

Northing Easting Seed 
No. 

Grid Depth 
(in.) 

Seed 
Type 

Azimuth/ 
Inclination 

Northing Easting 

1 G39 5 B N/45° 6355406.62 2257422.85 26 G24 4 B E/0° 6355797.8 2257005.8 
2 G12 7 B N/0° 6356080.56 2256725.96 27 G34 7 QC N/45° 6354923 2257085.7 
3 G04 6 B E/45° 6355465.92 2256493.58 28 G05 3 QC E/45° 6355576.89 2256574.40 
4 G12 2 B N/0° 6356073.7 2256668.2 29 G30 6 B N/45° 6355739.15 2257192.40 
5 G41 9 QC N/0° 6355814.24 2257306.87 30 G17 3 B E/0° 6355039.3 2256794.7 
6 G47 4 B E/45° 6355328.82 2257470.44 31 G20 4 QC E/45° 6355079.7 2256885 
7 G29 8 B E/0° 6355925.06 2257106.12 32 G37 4 B N/0° 6355077.19 2257354.52 
8 G46 10 QC N/0° 6355528.37 2257451.61 33 G22 4 B E/0° 6355314.87 2256916.02 
9 G11 6 QC E/0° 6356102.18 2256676.43 34 G24 3 B E/0° 6355809.67 2256892.85 
10 G34 3 B N/0° 6355013.1 2257146.1 35 G23 4 QC N/0° 6355671.96 2256874.31 
11 G40 5 B N/45° 6355641.44 2257428.39 36 G04 6 QC E/45° 6355327.5 2256582.4 
12 G49 6 QC E/0° 6355002.45 2257487.14 37 G22 9 QC N/0° 6355363.51 2256891.46 
13 G35 4 QC E/45° 6354853.5 2257056.9 38 G21 3 B N/0° 6355274.71 2257028.99 
14 G05 7 B N/0° 6355561.4 2256487.5 39 G16 2 QC E/0° 6355100.21 2256657.09 
15 G17 10 B N/0° 6354895.06 2256749.27 40 G15 6 QC N/0° 6355485.19 2256777.96 
16 G40 7 QC E/45° 6355562.98 2257413.93 41 G31 2 QC E/0° 6355636.2 2257155 
17 G08 4 QC NNE/45° 6356110.22 2256625.41 42 G17 6 QC E/0° 6354982.69 2256757.07 
18 G47 8 QC N/0° 6355343.86 2257467.15 43 G14 4 B N/0° 6355611.3 2256745.5 
19 G06 10 QC N/0° 6355873.87 2256485.15 44 G21 4 B E/45° 6355115.49 2256875.01 
20 G03 6 QC N/45° 6355251.47 2256503.35 45 G15 5 B N/45° 6355367.52 2256708.41 
21 G19 4 B E/0° 6354843.05 2256924.21 46 G21 5 QC E/0° 6355275.9 2256987.7 
22 G22 5 B E/0° 6355423.23 2256950.59 47 G40 4 B N/0° 6355591.42 2257338.49 
23 G20 5 B E/45° 6355080.1 2256980 48 G24 3 QC N/45° 6355714.75 2257012.53 
24 G13 3 QC N/45° 6355829.79 2256780.36 49 G12 5 QC N/0° 6355973.95 2256718.87 
25 G17 3 B E/0° 6354924.8 2256825.8 50 G14 4 QC N/45° 6355669.68 2256758.79 
in. = inches 
B = Blind Seed 
QC = Quality Control Seed 
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Figure 4-1. Seed Locations 

The seed items were painted blue, labeled with the word “inert”, numbered sequentially and buried 

at depths ranging from 1 inch to 12 inches. In some cases, the seeded items were placed at depths 

near expected instrument detection capability limits for a 20 mm or 30 mm projectile, which are 

the smallest munitions items potentially present in the BPA. The seed identification numbers were 

recorded on the seeding log along with the location and other pertinent data. . 

During and after the intrusive investigation in the BPA, the ESQ and California Registered 

Geophysicist confirmed that the seeded items were either detected or recovered depending on 

whether or not they appeared on the dig sheets as a “dig” target. Since only a portion of the small 

target anomalies were selected for investigation not all seed items were selected as digs. All but 

three of the blind seed items were detected during DGM. Those three seeds were located in 

proximity to metal well heads or other large metal anomalies that masked the seeds during 

mapping. There were no system failures or process flaws associated with the non-detection of 

these items. 

4.2.3 Periodic Function Tests and Checks 
At the beginning of each man-portable EM61 MKII data acquisition event (data file collection), 

prior to the commencement of coil movement, data were acquired for approximately 30 seconds to 
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ensure the repeatability of the data measurements and assess the background noise levels. At the 

commencement of coil movement, the instrument operator traversed over an elongated metallic 

object (e.g., rebar or chain) a minimum of three times in opposite directions to ensure the EM61 

MKII and DGPS were operating properly (producing a standard response). This rebar was moved 

to a new location and traversed again at the end of the data acquisition session. 

During subsequent post-processing of the man-portable data, the peak millivolt values from the 

respective rebar traverses, from the beginning and end of the file, were used for minor lag 

positioning adjustment of the data. Additional functional checks that were performed daily 

included the following: 

• Synchronize DGPS computer and EM61 MKII data logger clocks +/- 1 second (time shift 
correction). 

• Perform equipment warm-up. 

• Conduct personnel metal check (man-portable only). 

• Run static test for minimum of 30 seconds prior to and at the end of each data acquisition 
session (stability). 

• Perform a static response test at the beginning of each data acquisition file (stability) (man-
portable only). 

• Perform daily cable shake tests (noise evaluation). 

• Walk diagonally across grid at end of survey OR repeat first acquisition line, whichever is 
more time effective (stability). 

• Collect data over survey grid corners to ensure positional accuracy. 

• Collect kinematic data over a linear object (survey pole/rebar for man-portable, chain for 
VTA) to check for repeatability and positioning corrections. 

QC mechanisms were also applied to the processing, analysis, and interpretation of the 

geophysical data. These mechanisms are described below. 

• Review of the static and kinematic noise levels (<2-3 mV). 

• Review of the grid corner anomaly positions (+/- 1 foot). 

• Review of the repeatability of the data (+/- 2 mV). 

• Review of the sample density (<0.5 ft/sample). 
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• Comparison of targets selected interactively by the interpreter to those selected 
automatically using proprietary software. This process ensured that anomalies that met 
certain base criteria for selection were not “missed” by the interpreter. 

• Assessment by the Lead Geophysicist of the track path data for each area, suggesting 
adjustments as necessary. 

In addition to the tests and checks listed above, Mr. Kerry Hennon of TerraPhysics, a California 

registered geophysicists and project team member, reviewed geophysical mapping data and 

interpretation results for compliance with the approved work plan and project specifications. This 

extra input allowed the Lead Geophysicist to quickly identify and resolve issues, if any. 

4.3 DEFICIENCIES AND CORRECTIVE ACTION 
There were no noted deficiencies for the Phase II Evaluation in the BPA. However, plans were in 

place to identify issues and plan, implement and verify effectiveness of corrective actions, if such 

action had been required. 

4.4 RECORDS 
QC records for the project include daily QC reports, as well as documentation of all preparatory, 

initial, and follow-on inspections. These records also include the Configuration Management 

Process forms generated to document the procedural changes approved by the project team and 

DTSC representative. Daily QC activities were recorded in a dedicated field logbook and the 

necessary information was transferred to electronic reporting forms daily. The electronic files 

were stored on a dedicated laptop (i.e., QC records were not available to the field staff except for 

the ESQ) and were backed up to a thumb drive to ensure the protection and integrity of the 

records. 

4.5 AUDITS AND REPORTS 
Due to the short duration of the Phase II Evaluation in the BPA no QC audits were conducted. 

Daily QC reports were submitted to the UXO QC Manager for review. This process provided a 

second level of review for the QC program to ensure that the expected level of quality was 

maintained. The QC records/reports are included in Appendix B. 
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SECTION 5 SAFETY 

The Environmental Health and Safety Plan for this project was prepared in conformance with 29 

CFR 1910.120 and in accordance with appropriate guidance from the United States Army corps of 

Engineers (USACE, August 2004; revised March 2007) governing MEC activities. The plan was 

also consistent with the requirements of the Tetra Tech Corporate Health and Safety Programs, 

Policies, and Procedures. All site personnel were in compliance and no safety incidents were 

noted. 

Prior to commencement of field activities, all field personnel assigned to the project completed 

training that specifically addressed the activities, procedures, monitoring, and equipment used in 

the site operations. It included site and facility layout, hazards present on site, and emergency 

services at the site or in the area nearby. 

All personnel working at the project site were required to attend a daily briefing which included a 

discussion of safety issues and topics. The Environmental Safety and Quality Specialist presented 

the safety portion of the daily briefings and covered specific health and safety issues such as site 

activities for that day, changes in site conditions, topics covered in the initial health and safety 

training as they applied to daily activities, PPE, and potential physical hazards. Issues addressed in 

the daily safety meeting were documented on a form, which was signed by all the attendees and 

retained by the Environmental Safety and Quality Specialist. 

Daily and weekly health and safety reports were submitted to the UXO Safety Manager for 

review. This process provided a second level of review for the safety program to ensure that the 

expected level of quality was maintained. 

Safety reports and records are included in Appendix C. 
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SECTION 6 FIELD PROGRAM RESULTS 

The field program was initiated on 17 August 2010 and, with the exception of disposal of the 

scrap metal generated during the investigation, was completed on 09 September 2010. The results 

of the field program are presented below. 

6.1 RESULTS OF IVS TESTING 
Prior to beginning the geophysical mapping program at the Site, data were acquired over the IVS, 

and the sensitivity of the EM61 MKII instrumentation was established. Figure 6-1 depicts the 

relative instrument response to those items. The specific munitions simulants are labeled on the 

figure with their corresponding depth of burial. All items placed in the IVS were detected using 

the VTA and man-portable configurations of the geophysical data collection system. The specific 

selection criteria used for the BPA were based on the results of the verification testing and past 

experience at Beaumont Site 1. The range of responses from the EM61 MKII for each MEC item 

of interest in the IVS was tabulated and was used to help form the anomaly selection criteria, 

along with other discrimination parameters such as anomaly size and shape. The response 

selection criteria are listed in Table 6-1. 

The Vallon All Metal Detectors were also tested for performance on the IVS and function tests 

were performed daily using appropriate items in the IVS. Appropriate items were those buried at 

depths within the detection range of these handheld instruments which are not as sensitive as the 

EM61 MKII sensors used for geophysical mapping. Handheld metal detectors generally have 

more limited detection capabilities than the larger instruments used for mapping. The Vallons 

detected the appropriate items in the IVS. No equipment failures were noted. 

6.2 RESULTS OF QUALITY CONTROL PROCEDURES AND 
INSPECTIONS 

No quality issues were noted for this evaluation and no Non-Conformance Reports were issued by 

the DTSC representative. In addition, no Quality Incident Reports were issued by the ESQ. 
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Figure 6-1. Results of Initial IVS testing for the Phase II Evaluation in the BPA. 
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Table 6-1. Anomaly Amplitude Selection Criteria 

Anomaly Type Potential Munitions1 Range in Amplitude for Primary Target 
Selection 660us channel (mV)2 

Small 20mm and 30mm munitions 
and components 1 – 100 

Medium None 50 – 250 

Large 5-inch, 105mm and 155mm 
munitions and components 100 – 4,000 

Notes: 
1. Not specific to the BPA; based upon the types of munitions known to have been used at Site 1. 
2. Amplitude ranges for the anomaly types may overlap. Anomaly size and shape are also considered in 

the selection process.  

6.3 RESULTS OF GEOPHYSICAL MAPPING 
The geophysical mapping resulted in the identification of 3104 target anomalies including 2916 

small anomalies and 112 large anomalies. The number of large anomalies was much greater than 

anticipated, while significantly fewer small anomalies were detected than anticipated. The results 

of the mapping also revealed that there were 5 grids considered by the Lead Geophysicist to be 

high density areas. 

Within these 5 grids the Lead Geophysicist selected additional target anomalies (in addition to 

those required for other areas) to better characterize the areas. The additional targets were biased 

toward sites within the grids that had the highest densities and appeared to be former burn pits or 

disposal areas. Figure 6-2 shows the results of the geophysical survey. 

6.4 MEC EVALUATION 
During the Phase II Evaluation in the BPA 365 target anomalies were excavated. No MEC (now 

called material deemed as hazardous [MDAH]) was recovered. A single item that was suspected to 

be a solid steel 30mm projectile was found in Grid 39 in the BPA buffer zone. This item was 

disposed of explosively to ensure that it did not contain explosives (was not MDAH). Nineteen 

expended CAD-like items were recovered during the evaluation; eight from a pit-like area in Grid 

13; and eleven from the higher density areas in Grid 31. These items were all MD (inert) which is 

now called material deemed as safe (MDAS). Six seed items were also recovered among the 

selected dig target anomalies. The remaining target anomalies were scrap metal including large 

pipe sections, sheet metal and a 55-gallon drum. Several of the large scrap metal items were left in 
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Figure 6-2. Results of Geophysical Mapping 
FIGURE 6-2 
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place after identification, because they could not be easily or safely removed from the excavations. 

A variety of small anomalies were recovered including sections of small diameter pipe, pipe 

flanges, metal banding, drum parts (lids and locking rings), steel plating, angle iron, miscellaneous 

pieces of aluminum scrap (rod and sheeting), nails, wire, chain, a horse shoe and a pipe wrench. 

Table 6-2 contains a summary of the MDAS found during the intrusive investigation. Figure 6-3 

depicts the locations where MDAS was found. The completed dig sheets for the investigation are 

included in Appendix D and Appendix E contains a photo log for the project including pictures of 

the MD recovered and other items and activities of interest. 

In addition to the 365 target anomalies excavated in the BPA, two additional anomalies were 

investigated at locations outside of the BPA. These anomalies were detected during screening of 

proposed MEC awareness sign installation locations as part of a separate project being performed 

at Site 1. These anomalies, found in Operational Area G, included 1 inert 40mm projectile and a 

piece of wire. The items recovered from the sign installation locations were incorporated with the 

BPA scrap for disposal and have been added to the project database. 

Table 6-2. MDAS Found During Phase II BPA Evaluation 

Grid 
No. 

Target 
No. Northing Easting Depth 

(inches) Description 

13 0007 2256778.2 6355808.3 8 (6) 1" 4" CADs and scrap metal 

13 0009 2256794.5 6355828.4 2 (1) 1" x 4" CAD (1) 1" x 1" CAD 

15 0013 2256786.5 6355350 4 (1) potential 5-inch rocket base1 

31 0014 2257143.4 6355643.4 12 (2) ea CADs and 8" bolt 

31 0018 2257151.2 6355567.3 1 (1) CAD 

31 0021 2257160 6355642.1 12 (2) CADs 

31 0022 2257160.4 6355632.9 9 (1) CAD 

31 0027 2257187.1 6355640.4 5 (1) CAD /nail pit / metal pieces 

31 0029 2257194.6 6355628.3 7 (2) CADs / slag/ nail / 12" x 3" metal scrap 

31 0031 2257195.9 6355521.8 2 (2) CADs 

39 0006 2257406.3 6355368.7 3 (1) 30mm solid projectile 

Notes: 
1. Identified as a potential rocket base piece based upon the presence of venturi-like structures. 

Following completion of the intrusive work, the metal scrap items were re-inspected to ensure that 

no MDAH were present. The MDAS items were verified to be free of any apparent explosive 
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Figure 6-3 Phase II BPA Evaluation Summary 
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hazard and all MDAS and scrap metal was containerized for shipment in 55-gallon drums with 

locking lids. The MD items recovered were segregated from regular scrap metal in the event that 

these items required different handling than regular scrap. Approximately 100 pounds of scrap 

metal was recovered during the project. The scrap (including MD) was picked up by HazMat 

Transport and trucked to Renovated Metals in Glendale, Arizona. The material was recycled via 

smelting and a certificate of destruction was issued by the recycler. A copy of the destruction 

certificate in included as Appendix F, along with the inspection certification. 

6.5 RESULTS OF CHEMICAL TESTING 
Chemical testing was performed on two composite soil samples collected before and after the 

explosive disposal of the solid 30mm projectile found in grid 39 in the BPA buffer zone. The 

samples were analyzed for explosives using EPA Method 8330. No explosives were detected. 
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SECTION 7 DISCUSSION AND CONCLUSIONS 

7.1 DISCUSSION 
Both the Phase I and II BPA investigations yielded a significant amount of metal waste [pipe, pipe 

flanges, metal banding, drum parts (lids and locking rings), remnants of burnt drums, steel plating, 

angle iron, miscellaneous pieces of aluminum scrap (rod and sheeting), nails, wire, chain, a horse 

shoe, and a pipe wrench] but no MEC was located and only 19 MD items were found out of 365 

anomalies investigated. The data collected verified the conceptual site model of this area as a 

former burn pit area where primarily excess rocket propellant and related waste were disposed of 

by burning. The data also suggests that other miscellaneous material disposal such as (burning of 

expended CADs or empty shell casing to ensure removal of explosives hazards) has taken place in 

this area resulting in the MD found. The types and quantities of MD found are not indicative of a 

munitions use area such as a test range or open burn / open detonation disposal area. Phalanx gun 

testing in Area B provides a plausible explanation for the inert 30mm projectile found in the BPA 

buffer zone. New historical information about testing of experimental rocket motors until 

detonation occurred provides a plausible explanation for the presence of fragments attributable to 

explosion that were previously recovered in the BPA. 

Chemical sampling and analysis conducted after the blow-in-place operations conducted by HDT 

indicated that no residual, disposal-related contamination was present at the disposal site. 

While several small aluminum cups containing HMX were reportedly disposed of in the burn pits 

when the BPA was in use, no other MEC related items were reported to have been disposed of in 

the BPA. No MEC was found during the field investigations. 

7.2 CONCLUSIONS 
These results of the field investigations and new historical information lead to the conclusion that 

the MD items discovered in the BPA were disposed of incidentally to other disposal operations in 

the BPA or were the result of experimental rocket operations in other areas. That the extensive 

Phase II Evaluation was completed without discovery of MEC provides validation that the 

potential for the presence of MEC in the BPA is low. The data collected is sufficient to perform a 
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hazard assessment. A site wide MEC hazard assessment will be included as an appendix to the 

human health risk assessment scheduled to be completed in 2011. The potential for the presence of 

MEC in the BPA is low and all investigations have supported this conclusion. Therefore, no 

further MEC related investigations are needed to support this conclusion. 
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APPENDIX A 
INTERVIEW FORMS 

 

Note: The addresses for the interviewees have been removed to 
ensure the privacy of the individuals interviewed. 
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APPENDIX B 
QC FORMS AND REPORTS 
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APPENDIX C 
SAFETY FORMS AND REPORTS 
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APPENDIX D 
COMPLETED DIG SHEETS 
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APPENDIX E 
PHOTO LOG 
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APPENDIX F 
INSPECTION AND SCRAP DESTRUCTION CERTIFICATION 

 

Note: The addresses for the interviewees have been removed to 
ensure the privacy of the individuals interviewed. 
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