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Figure 3-2. MRA-1104 Conceptual Transect Coverage Map 
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3.6.1.3 Past, Current, and Future Use 

Refer to Chapter 1, Section 1.8, Current and Projected Land Use. 

3.6.1.4 Anticipated UXO Type, Composition and Quantity 

Refer to Chapter 1, Section 1.10 for a list of MEC items of concern that have been identified as 
likely to be present within MRA-1104.  Composition of the MEC is mostly steel, with some 
components made of zinc and brass.  The quantity of MEC items within the MRA is currently 
unknown. 

3.6.1.5 Depth Anticipated 

Based on historical experience at other locations, most MECs are expected to be found at 0 – 
61 centimeters (cm) [0 - 24 inches (in)] depth.  Depth to bedrock or cemented soils will be the 
primary limiting factors for depth of MEC penetration.  MEC depths will vary based on the MEC 
type and range/target use.  Soil thicknesses will additionally constrain MEC penetration. 

3.6.1.6 Digital Topographic Maps 

Refer to Chapter 1, Section 1.5.1 and Figure 1.3 for a description and map depicting MRA-1104 
topography. 

3.6.1.7 Vegetation 

Refer to Chapter 1, Section 1.5.3 for information concerning MRA-1104 vegetation. 

3.6.1.8 Geologic Conditions 

Refer to Chapter 1, Section 1.5.4 for information concerning MRA-1104 geology. 

3.6.1.9 Soil Conditions 

Refer to Chapter 1, Section 1.5.4 for information concerning MRA-1104 soils. 

3.6.1.10 Shallow Groundwater Conditions 

Groundwater, other than where it develops wetlands, will not significantly affect the geophysical 
investigation. 

3.6.1.11 Geophysical Conditions 

Specific details of the geophysical conditions that may affect the overall survey are not known at 
this time.  The background geophysical response is determined by site noise and the 
background geology that cannot be determined prior to data acquisition.  These local responses 
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will be determined for MRA-1104 based on instrument response at the local test strip. 

3.6.1.12 Site Utilities 

High voltage power lines pose the greatest potential for interference with geophysical mapping.  
Power line and other AC noise sources may be filtered out to allow use of the actual decay 
curves.  Power lines will be avoided as much as possible, with an understanding that power 
lines can potentially affect data collected hundreds of feet away, but the influence decays over 
distance.  Power line sourced noise impacts data resolution.  Underground utilities, including 
metal pipes, may produce anomalous responses that could mask other sources in their 
immediate vicinity. 

3.6.1.13 Man-Made Features  

Other man-made features potentially affecting geophysical investigation will be determined 
during the visual surface and geophysical investigations.  Off-highway vehicles, metal buildings, 
and/or metal reinforced structures may impact data resolution.  Radio transmission sources and 
running engines (generators, etc.) may also impact data resolution. 

3.6.1.14 Site-specific Dynamic Events 

Dynamic events such as earthquakes, floods, or mudslides that could impact geophysical 
investigations are not foreseeable. 

3.6.1.15 Overall Site Accessibility and Impediments 

Most of the MRA can be accessed via existing unimproved roadways; however, most should be 
considered remote.  Physical constraints (park visitor usage, off highway vehicle usage, historic 
sites), as well as seasonal precipitation and temperature variations, could also restrict or 
preclude access to investigation areas.  

3.6.1.16 Potential Worker Hazards 

Refer to Appendix D, Accident Prevention Plan (APP) for a detailed description of the potential 
hazards associated with MRA-1104.  

3.6.2 GEOPHYSICAL INVESTIGATION 

3.6.2.1 Survey Type 

Geophysical surveys will be performed on noncontiguous roughly parallel transects to collect 
subsurface data across all MRA areas.  Transect paths have been selected to facilitate 
avoidance of sensitive natural and cultural resources, as well as avoidance of natural barriers 
and suspected surface MEC hazards and are not expected to be placed exactly as displayed in 
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the MRA Investigation conceptual maps provided in Section 3.6.1.2.  All geophysical data will be 
acquired using man-portable land based detector systems. 

3.6.2.2 Equipment 

Only GPO-approved geophysical/positioning methods and equipment will be utilized to collect 
geophysical data in MRA-1104.  As indicated in the GPO, the investigation will be performed 
using the Geonics EM61-MK2 time-domain electromagnetic metal detector coupled with a 
Trimble RTK 5700 (or equivalent) GPS system.  These field data will be recorded on portable 
field computers utilizing the Dat61MK2 software. 

3.6.2.2.1 Survey Platforms  

The EM61-MK2 will be deployed using a man-towed wheeled cart array, and the Garrett GTI-
2500 will be hand- carried. 

3.6.2.2.2 Detectors 

Man-deployed wheeled cart and hand-carried detector were selected in accordance with the 
findings of the GPO. The EM61-MK2 electromagnetic (EM) detector will be the primary 
instrument used to collect data over the majority of the transects requiring subsurface 
investigation.  The Garrett GTI-2500 handheld EM detector will be used for UXO avoidance and 
assistance with reacquisition subsurface detection in locations inaccessible by the EM61-MK2.  

Geonics EM61-MK2 Time Domain Metal Detector 

The EM61-MK2 (also referred to as EM61) consists of two 0.5-by-1-meter coils, separated 
vertically by a distance of 30 cm, which are set on a pair of wheels and pulled by the operator.  
The EM61 device generates an electromagnetic pulse that triggers eddy currents in the 
subsurface.  The eddy current decay produces a secondary magnetic field that is monitored by 
a receiving coil or coils.  These secondary magnetic fields are received as data and stored in a 
data logger with the GPS positioning data.  The EM61 data logger collects data at automatic 
time intervals determined by the user (approximately twelve times per second). The logger can 
also be set to record data received from the top coil and three different time gates from the 
bottom coil; or from four different time gates from the bottom coil.  For this prove-out, data were 
logged at a rate of 10 hertz (Hz) and recorded from the top coil and three time gates of the lower 
coil. 

Garrett GTI-2500 Metal Detector 

The Garrett GTI 2500® is a very low frequency (7.0 KHz) metal detector that utilizes a 
microprocessor controlled digital signal processor (DSP).   This unit is a continuously adaptive 
motion/no-motion, handheld, all-metals detector that responds instantly to targets allowing the 
operator to search fast, slow or with no motion at all.  These units can be operated in one of 
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eight selectable frequencies allowing multiple units to operate in close proximity to each other.  
The Garrett GTI 2500® is coupled with the 9-inch Scorcher Imaging Search coil enabling the 
instrument’s advanced discrimination capabilities.  The system’s Auto Track feature allows the 
instrument to constantly adjust itself to changes in soil conductivity and surface clutter.  These 
units also feature Graphic Target Imaging (GTI) utilizing the Graphic Target AnalyzerTM, 
TreasureVisionTM, and TreasureTalkTM providing information regarding target size, depth, and 
material.  An audio response signal is produced when a target is encountered, that increases in 
pitch and volume as the center of the search coil passes over the target.  A Liquid Crystal 
Display (LCD) is available for visual indication of the relative target size and depth.  The LCD 
also constantly displays battery strength. 

3.6.2.2.3 Sampling Rates 

EM61 MK2 geophysical data will be obtained utilizing established sampling rates determined 
during the GPO.  Nominally the geophysical data will be acquired at between 8 and 12 Hz and 
correlated with the navigation data.  Survey speed will be constrained to ensure that 95% of the 
measurements along a transect shall spaced be no greater than the maximum data density 
required to image the smallest munitions of concern.  The minimum data densities for each 
munitions item will be determined during the GPO process.  The Garrett GTI-2500 does not 
record digital data. 

3.6.2.2.4 Navigation and Mapping System 

The geophysical survey team(s) will collect data using a RTK GPS (Trimble, Leica, Topcon, or 
other system that meets required performance specifications) with 8-inch (20-cm) precision.  
The GPS satellite clock time will be used to time-stamp both position and sensor data 
information for later correlation.  Position dilution of precision or horizontal variance calculations 
will be provided as part of the data stream.  The GPS shall simultaneously record position along 
with geophysical response data.  The UTM, Zone 11, meters grid coordinate system will be 
used and referenced to the NGS NAD83.  The GPS antenna will be centered over the 
geophysical array and fixed relative to the array.  Error introduced by erratic motion of the 
antenna is not expected to be larger than 0.5 m (1.6 ft).  Error will also be introduced by sloping 
topography based on the height of the GPS antenna relative to the array.  This error will result in 
anomaly sources being located uphill in the direction of maximum slope from the targeted 
locations.  The amount of offset increases as the slope increases.  Reacquisition/Dig teams will 
be instructed on the error and may increase their search radius in the uphill direction from the 
target location. As the site is relatively flat, the occurrence of this error will be minimal.  The RTK 
GPS will also be used to position MD or MEC discoveries during handheld EM surveys.   

Where an acceptable GPS signal is not available due to trees, steep canyon walls, or any other 
impediments, a fiducial system will be used with data collected at a constant rate between two 
known points.  The data point locations will be interpolated between the two known points 
during data processing. 
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The geophysical survey team will continuously track and monitor the position of the 
instrumentation array during data collection to ensure coverage of the areas of interest.  This 
will be accomplished through the use of lane markings and by maintaining alignment of the 
instrument array relative to transect waypoints (e.g., GPS navigation, cones, lath, flagging). 

Topography that would obscure the sky and degrade satellite coverage may be present along 
some portions of transects.  These will be noted in the daily field logs.  No geophysical data 
correlated with GPS positioning from less than six satellites or horizontal precision of less than 
20 cm (8 in) will be used. Work/rest cycles will be planned around satellite-availability periods 
for maximum production. 

3.6.2.2.5 Data Processing System 

Equipment - Data will be processed using standard, IBM-compatible PC platforms. 

Software - Processing software will be comprised of downloading routines specific to the 
geophysical and positional instrumentation deployed, Geosoft Oasis Montaj, Microsoft Excel, 
Word, and Access programs. 

Personnel - Data will be downloaded and processed by personnel who meet the requirements 
specified in Chapter 2, Technical Management Plan. 

Location/Facilities - Data will be processed in a local field office set up for the MRA site 
investigations on or near the project areas.  Facilities will include electrical, telephone, and 
facsimile connections, environmental control (heating and air-conditioning), PCs, printers, a 
plotter capable of producing American National Standard Institute (ANSI) D-sized graphics, and 
high-speed Internet connection. 

3.6.2.3 Procedures 

3.6.2.3.1 General 

Geophysical surveys will be conducted on generally parallel transects with site-specific 
orientation with transect spacing determined based on range type and munitions by two- or 
three-person field teams using man-portable carts.  A UXO escort will accompany the 
geophysical field teams to guide them away from potential MEC hazards.  Natural and cultural 
resources monitors will also accompany the team to ensure environmentally-sensitive locations 
are protected.  Transect path and spacing will be dependent on RoE parcel access, terrain, and 
vegetation cover.  Transect paths will deviate from the planned transect paths to avoid hazards 
and obstacles.   

Avoidance for natural resources will be accomplished by two basic and interrelated methods:  A) 
Research and Mapping will be the first methods where natural resources are identified based on 
currently available information, and transects will be planned accordingly; and B) On-site 
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monitoring will be the second method (an ongoing method) and will include site-specific training 
and/or an on-site biologist and transects will be modified accordingly.  RoE access will also 
constrain the final acquired paths. Additional transects or grids may be used to help answer 
specific questions about MEC contamination and concentration in narrower target areas or 
where data gaps are identified in the post-processed data.   

3.6.2.3.2 DGM 

Hand-towed systems using a single EM61-MK2 will be employed for general production DGM to 
identify the locations of buried objects. Location tracking and transect identification will be 
accomplished using RTK GPS to report current location, allowing teams to identify their map 
location and adjust their path to reduce deviations from the original planned transect.  In areas 
where RTK GPS signal is poor or unavailable a combination of robotic total station (RTS) 
positioning and dead reckoning may be used.  RTS or dead reckoning may be used for areas 
requiring extensive data coverage.  Dead reckoning will be performed on a station-to-station 
basis using surveyed lath as control points for transects.  Because of RoE considerations, 
teams may be issued multiple transect segments crossing the same RoE or groups of ROEs 
rather than long, continuous transect segments in some areas. 

The following steps will be performed as part of DGM activities for each data file: 

1. Pre-survey equipment check (batteries charged, etc.). 

2. Attend morning briefing and site safety brief, and receive instructions and maps. 

3. Turn GPS power on and conduct location check (on test strip). 

4. Mobilize to survey area. 

5. Conduct pre-operation equipment inspection/set-up. 

6. Power-on equipment and conduct equipment warm-up, initialization. 

7. Conduct cable shake test. 

8. Conduct static, reference, and dynamic checks. 

9. Map transect segments. 

10. Perform final static and reference checks. 

11. Return to field office, download digital data. 

12. Prepare and sign/date field logs and documentation. 
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Throughout steps 1-12, the field team leader will be responsible for recording and maintaining 
Quality Control (QC) documentation and field notes for each step as they occur.  File naming 
conventions will be maintained (including date, sequential number for day, and transect), and 
periodic downloads of data will be made, as necessary. 

3.6.2.3.3 Handheld EM Surveys 

Handheld EM surveys will be conducted in areas where the maneuverability of the EM61-MK2 
is limited.  This type of survey requires operators using Garrett EM detector magnetometers to 
identify anomalies in the field by walking 3-ft-wide lanes between known points.  Upon indication 
of a subsurface anomaly, the anomaly locations will be investigated by the crew performing the 
survey.  Digital geophysical data from these surveys are not recorded in a data logger as with 
the EM61-MK2.  Records detailing the material recovered from each of the intrusive 
investigations performed will be kept on a field computer-based dig sheet.  However, the 
location of each anomaly will not be recorded unless the item recovered is MEC-related.  If 
MEC-related material is recovered, the item’s location will be recorded using GPS or will be 
measured from a surveyed point using measuring tapes. 

3.6.2.3.4 Records 

The geophysical field team(s) will maintain a daily log that details pertinent activities, survey 
lane features, and field conditions encountered in the performance of the geophysical 
investigation.  A field sketch map of surveyed areas will be maintained as the geophysical data 
collection progresses.  Field maps will note date and time of the survey, area covered, and the 
location and description of noise sources that will affect interpretations.  These will be reviewed 
daily.  The field data sheet (Attachment A of USACE DID MR-005-05) will be completed daily by 
each geophysical team.  The daily log will document the following: 

• Morning pre-survey checks of instrument and batteries. 

• Safety and planning briefing. 

• Team designation and members. 

• Weather conditions. 

• Identification of traverse segment(s) to be geophysically mapped. 

• Equipment set-up. 

• Definition data file names. 

• Initialization of data logger(s) to record geophysical response. 
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• Performance of instrument standardization. 

• Traverse of transects to collect data. 

• Any interruptions to mapping progress or system problems. 

• Verification of complete investigation of all segments. 

• Delivery of digital data to the MARRS Senior Geophysicist  (or designee) 

3.6.2.4 Personnel 

All key personnel for the field investigation are listed and their responsibilities outlined in Section 
2, Technical Management Plan.  A letter listing the UXO personnel and their qualifications that 
will be mobilized for the field work will be forwarded to the OE Safety Administrator prior to 
mobilization.  

3.6.2.5 Production Rates 

Production rates will vary depending on the instrumentation and area being investigated.  Given 
limitations imposed by weather, terrain, and array operating requirements, actual survey 
traverse speed is expected to average 2 to 3 miles per hour.  Taking into consideration time for 
conducting daily operations and safety briefings, equipment standardization tests (before and 
after surveying), mobilizing equipment and crew to the survey line, periods of low satellite 
coverage for GPS, downloading data, and conducting daily maintenance and productivity, 
production rate is expected to be approximately 2 to 4 miles per day per array. 

3.6.2.6 Data Spatial Density 

Data resolution along the line will be sufficient to discriminate individual munitions that have 
been identified as the smallest munitions of concern within the MRA.  The smallest munitions of 
concern for Borrego Hotel are the 3-pound practice bomb.  Station intervals along a transect 
shall be spaced no greater than the maximum data spacing required to image the 3-pound 
practice bomb.  The data spacing for each munitions item was determined during the GPO 
process.  The acceptance criteria for transect data in the case of the 3-pound practice bomb will 
require that 98% of the data obtained will be spaced at or below the required 20-cm sample 
interval, areas that exceed this performance criteria shall be evaluated for cause and corrective 
actions recommended.  This spatial density is required to meet the DQOs.  In addition to regular 
transects, some areas may be sampled, as necessary, with a finer line density to provide more 
intensive investigation based on the accumulated SVS and DGM data to refine specific target 
sites. 
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3.6.3 Instrument Standardization 

Refer to Attachment B of USACE DID MR-005-05 for minimum test frequency requirements and 
acceptance criteria. 

Proper operation and function of the instruments used will be checked and documented in the 
field log each day by standardization processes prior to the day’s geophysical surveys.  
Baseline responses and standardization acceptance ranges for the mapping systems will be 
established before any geophysical mapping is performed.  A static background response test 
of no less than 3 minutes shall also be conducted coincident with instrument standardization 
checks.  The purpose of this test is to identify unusual variations in the instrument response.  
Specifically for the EM 61 MK2, maximum peak to trough variation of larger than 2.5 milivolts on 
the third time-gate will trigger a review of the equipment and affected data.     

Additionally, a two-point positioning reference test will be performed at the beginning and end of 
each day.  Measured position coordinates and the difference between daily measurements and 
the known position will be recorded on the field data sheet.  Measurements that vary more than 
± 20 cm (± 8 in) will trigger a review of the GPS equipment and affected data. 

Standardization of each system will be performed at the beginning of each day to ensure proper 
operation and function of the system, including before and after each transect survey and/or 
prior to equipment shut down.  This will be accomplished by establishing a target and 
background reference geometry and determining the numerical difference between target-
anomaly high and background response of each system.  Standardization consists of comparing 
the residual anomaly to the standard response acceptance range, and recording the values in 
the daily logs.  The acceptance range is specified at ± 20% of the standard response (calculated 
mean residual anomaly). 

Static background readings (static background response test) will be collected for at least 60 
seconds at the frequency that data will be (or were) acquired.  The standard target will be 
inserted and target data recorded for 60 seconds at the used operating frequency.  The 
difference between target and background provides the residual anomaly response used in the 
standardization check.  Multiple anomaly-versus-background measurements will be made to 
allow computation of a mean residual (anomaly response) and calculation of a standard 
deviation specific to the system.   

Dynamic tests will be conducted at the beginning of each survey file over the local test strip.  
This dynamic test will be used to evaluate both latency and dynamic noise levels.   

The standardization response and acceptance range will be recorded in the geophysical survey 
field logbook assigned.  If a system component does not respond within the acceptance range, 
the standardization measurements will be repeated.  Three sequential failures will cause the 
system to be removed from service.  Any failed component must be repaired or replaced and a 



 

 
Page 3-26 Final MRA-1104 Borrego Hotel RI/FS Work Plan 
  W912PL-05-C-0007 
 October 2010 

new standard response (with a new standard deviation and acceptance range) calculated 
before being redeployed to the field.  Static, reference, location, and latency checks will be 
recorded electronically, and results included as part of daily deliverables of geophysical data. 

Field tests over a geophysical test plot will not be a part of the daily routine.  However, all 
instrumentation, including handheld detectors, will be deployed over a instrument verification 
test strip to establish a baseline response and validate instrument performance daily prior to use 
for collecting field data and reacquisition of anomalies.  The standard and array baseline 
responses will be recalculated whenever any critical component of the instrumentation system is 
repaired or replaced, or as changing survey conditions warrant. 

3.6.4 DATA PROCESSING 

3.6.4.1 Initial Field Processing 

Geophysical data (amplitude and location) will be downloaded periodically to avoid possible 
data loss or corruption.  All collected data, including field notes, maps, standardization and other 
QC documentation, and digital data, will be delivered to the MARRS Senior Geophysicist before 
the close of each day’s activities.   

The geophysical field data shall be checked, corrected, and processed into ASCII files.  Data file 
names, transect numbers and location, fiducial marker locations, and transect start and end 
points (as applicable) will be recorded in the daily log and data processing logs.  The data will 
be presented in delineated fields as x, y, z, and v(1) to v(n), where x and y are coordinates, z is 
the instrument elevation above sea level, and v is the channel (time-gate) response.  Field 
processing will include a symbol posting of the measurement stations along the survey lanes, 
and generation of response profiles of the data measured at each of the geophysical receivers 
of the array versus time.  A visual inspection of the data will be performed to identify any single-
point anomalies, steps in response, incoherent signal, or excessive noise bandwidth.  All such 
events will be noted and the processing utilized to correct and/or remove these events will be 
described in the field logbook.  Data dropouts or inexplicable data shortages, if not detected 
during the field review and scheduled for reacquisition, will be evaluated to identify the root 
problem and steps needed for resolution.   

A field data sheet (in accordance with USACE DID MR-005-05) will be completed and submitted 
daily for each survey team and system.   

3.6.4.2 Standard Data Analysis 

All corrections, edits, filtering, or normalization of the data used to identify potential MEC 
anomaly locations will be fully documented in a data processing log.  Positional offset between 
the instrument measuring point and navigational reference datums will be corrected.  The field 
logs will record these offsets, both at the beginning of the day and during data collection; 
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particularly, any changes to the configuration of the field arrays that may cause data processing 
errors will be highlighted.  Any discrepancies in positional accuracy of the data noted during the 
field review will be described, including steps taken to correct or resolve any QC issues.  The 
landmarks, fiducials, and anomaly locations represented in the processed geophysical data will 
be compared to geophysically-referenced spatial data (GIS base maps).  The features of the 
GIS that are reflected in the geophysical data should be coincident to within 0.5 m (1.6 ft).  
Locations that are more precise will not be possible based on limitations imposed by the 
instrument geometry, the GPS accuracy and processing parameters. 

Data collected by different systems will be demoded (if necessary) to set background levels for 
each system equal to the same datum.  Any sensor biasing, background leveling, or 
standardization corrections accomplished in the field will be noted in the daily logs.  Data will be 
corrected for navigation errors, timing errors, instrument bias, and measurement drift.  
Instrument drift will be corrected using non-linear, spatial high pass filtering which acts to 
subtract an “average” response value calculated over an area from the actual response.  This 
filter does not distinguish between regional variations in response and instrument drift.  Data 
processing to accommodate these data inputs are to be fully described in the processing logs.  
All processed data will be compared with the raw data to insure that significant anomalies have 
not been eliminated during processing. 

To assess usefulness of the data for detecting and resolving MEC anomalies, noise levels in the 
data will be analyzed to ensure that they are sufficiently low to allow adequate signal-to-noise 
differentiation of pertinent anomalies.  If it can be clearly discriminated in the field data, motion-
induced noise will be removed from the data, as will quantifiable transient noise. 

Automated picking algorithms will be used to select target anomalies for potential intrusive 
activities.  Geophysical targets will be classified based on amplitude, size, time constant, and 
decay rates.  The transect track and the locations of the anomalies will be plotted on a 
planimetric map.  Project geophysical staff will screen potential anomalies and compare 
anomaly locations with field notes to identify anomalies resulting from cultural clutter.  Additional 
anomalies may also be selected for potential intrusive activities by the project geophysical staff 
by visual inspection of the data. 

3.6.4.3 Advanced Data Processing, Digital Filtering and Enhancement 

The depth to anomaly source will be estimated using either a half-amplitude, full-width criterion 
or other modeling/estimating method.  The time decay curves produced using the multiple time 
gates of the instrumentation will be analyzed to attempt to improve identification of metallic 
versus “false positive” responses.  In addition to the decay curve, the time constant of the EM 
data will be calculated to provide information regarding target size and clutter evaluation.  Any 
variations or results not compatible with prior results or expectations will be reviewed with the 
Site Geophysicist to determine causative features that may be present.   
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3.6.4.4 Anomaly Selection and Decision Criteria 

Anomaly characterization is accomplished by identification of discrete responses distinct from 
background response levels.  Validated software and manual data review will be used to select 
suspect anomalies and print out target lists (“dig sheets”) for the reacquisition of sampling 
locations.  Software “validation” will be understood to exist for commercially available programs, 
or through submittal of software documentation sufficient for the reviewing geophysicist to 
understand the logic and algorithms used in the processing.  The target selection criteria 
developed using the GPO (Appendix K) will be applied to the MRA-1104 field data.   

Anomalies will be tabulated in an ASCII file and will be delivered to CESPL and the MARRS 
Senior UXO Supervisor (SUXOS) in accordance with USACE DID MR-005-05.  Tabulated 
anomalies will have an anomaly number, location (easting and northing) in UTM coordinate 
space, peak amplitude, and estimated depth–to-target.  A table will be developed and 
progressively updated that presents pertinent anomaly data (e.g., anomaly identity, amplitude, 
width, apparent source, depth-to-target). 

Anomaly symbols and identification numbers will be superimposed on the track covered by the 
geophysical transect surveys.  An ASCII-format tabulation of the anomalies will also be 
generated.  The table will include:  anomaly number, easting and northing (in UTM coordinates), 
anomaly amplitude, and other anomaly attributes (e.g., depth estimate). 

3.6.5 Dig Sheet Development 

An intrusive investigation target list will be developed in accordance with Attachment C of 
USACE DID MR-005-05 and managed within the project GIS. 

3.6.6 Anomaly Reacquisition 

Anomaly locations identified for reacquisition will be recovered using the Garrett GTI-2500 in 
conjunction with RTK GPS equipment capable of centimeter grade accuracy to navigate to the 
coordinates of each predicted geophysical target identified during DGM data processing and 
interpretation.  

Generally offsets from the reacquired locations to the actual anomaly locations are expected to 
be within 3 ft for grid-based data. However, this may not always be the case for transect data 
where it is possible that large metallic objects could be detected by the EM61-MK2 much farther 
than 3 ft from their actual locations. This means that the source of a transect anomaly could be 
well outside of the 3-ft search radius. For this reason, any response detected within 3 ft of a 
transect or meandering path reacquisition point will be tracked to its source, regardless of the 
distance from the reacquisition point.  Another source of positioning error may be introduced by 
sloping topography based on the height of the GPS antenna relative to the array.  This error will 
result in anomaly sources being located uphill in the direction of maximum slope from the 



 

 
Page 3-29 Final MRA-1104 Borrego Hotel RI/FS Work Plan 
  W912PL-05-C-0007 
 October 2010 

targeted locations.  The amount of offset increases as the slope increases.  Reacquisition/Dig 
teams will be instructed on the error and may increase their search radius in the uphill direction 
from the target location. As the site is relatively flat, the occurrence of this error will be minimal.  
If the reacquisition team cannot identify the target anomaly, the original anomaly coordinate 
location will be marked and the location may be revisited by the original geophysical 
instrumentation to confirm the presence of anomalous response (and then excavated) as 
directed by the Site Manager.   

If necessary, a geophysical reacquisition team will use original mapping instrument and an RTK 
GPS system to determine the location of the anomaly based on the UTM coordinates reported 
on the field computer dig sheet. Reacquisition teams will search a 3-ft radius area using the 
EM61-MK2 to delineate the exact location of the anomaly’s peak. If the anomaly is found, a pin 
flag will be placed at the actual anomaly location. The signal response, offset distance, and 
direction from the re-acquired location will be noted in the field computer.  If the anomaly is not 
found a probable source for the reacquisition failure will examined. 

For areas geophysically surveyed using the handheld Garrett GTI-2500, detected anomalies 
may be intrusively investigated immediately or flagged and the position recorded using GPS for 
future reacquisition and investigation. 

3.6.7 Feed-Back Process  

The field anomaly map, digital data image, and MEC sampling results for each transect 
investigated will be compared by the Project Geophysicist to ensure the discovered sources are 
representative of the anomaly signature.  If the Geophysicist and QC Manager determine that a 
reinvestigation of the geophysical target is necessary based on a set of field results, the 
anomaly location will be reassigned as a target for reacquisition.  This reexamination is intended 
to determine if a detectable anomaly is still present or if conditions at the location have changed 
since the first reacquisition effort.  The criteria for re-flagging a QC anomaly will be identical to 
the initial reacquisition criteria. 

3.6.8 Quality Control 

The QC measures being instituted for the project, including geophysical QC, are included in 
Section 4, Quality Control Plan. 

3.6.9 Corrective Measures 

If any deficiencies are discovered, corrective action will be dependent on the specific issue 
discovered.  QC discrepancies noted in survey equipment will be recorded, as will discrepancies 
between data DQOs and the field data for the project. Initially, an attempt will be made to repair 
or replace the equipment or refine field procedures. If the discrepancies can’t be addressed by 
fixing equipment or procedures in the field, then a root cause analysis of the discrepancy will be 
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generated and submitted to USACE representatives. MARRS site and project representatives 
will discuss the root cause analysis with USACE to determine whether or not the project DQOs 
are actually achievable, given conditions on site.  The DQOs may need to be altered based on 
these analyses. 

3.6.10 Records Management 

A daily log will be maintained that details pertinent activities, site features, and field conditions 
encountered during performance of the geophysical investigation.  All daily notes will be 
recorded in bound field notebooks; digitally captured data will be copied to archive disks each 
day; and all data files will be accompanied by Microsoft Word® or Portable Document File (PDF) 
documents detailing file content, file naming, and data processing performed on the field data.   

Field processed data will be delivered to the MARRS SUXOS no later than one working day 
after data collection.  Electronic copies of the downloaded (raw) and edited (processed) data 
files will be delivered to the MARRS SUXOS within two and four working days, respectively, of 
data collection.  The identified anomalies will be delivered to the SUXOS no later than four 
working days from the collection date.  Digital data will be archived to document the geophysical 
investigation, including thoroughness of the survey, detection efficiency, and locations of 
identified anomalies; provide a means of quantifying the confidence that can be applied to the 
RI results; and preserve and document the extent, precision, accuracy, and quality of the 
geophysical investigation.  Geophysical data will be transmitted to the CESPL to meet interim 
reporting requirements and upon completion of the field activities. 

3.6.11 Interim Reporting 

Raw geophysical data will be submitted one business day after collection. Processed data, 
including the picked anomaly locations, will be delivered within one week of data collection. 
Intrusive investigation results will be submitted at the end of each week. It is anticipated that all 
data deliverables can be submitted to the USACE via upload to a project-specific file transfer 
protocol (FTP) site. If submittal in this manner is not acceptable or not feasible given conditions 
at the site, a digital video disk (DVD) including all of the deliverables referenced above will be 
compiled at the end of each week and will include the data from the previous week.  When 
submitted, map format will be in accordance with Attachment D of USACE DID MR-005-05. 

3.7 GEOSPATIAL INFORMATION AND ELECTRONIC SUBMITTAL 

All final mapping will be generated using GIS. The size of these drawings will be based on the 
information to be displayed.  The location, identification, and coordinates of the control points 
will be plotted on the maps (the surveyor’s control points will be provided to the USACE) along 
with any other predominant physical features in the area shown. Each map will include grid 
orientation to true north and magnetic north, with the differences between them shown in 
minutes and seconds. Grid lines or tick marks in feet and at systematic intervals will be shown 
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with their grid values on the edges of the map. A legend showing the standard National 
Geodetic Survey symbols used for the mapping, a map index showing the site in relationship to 
all other sites within the boundary lines of the project area, a border, and a standard USACE 
title block also will be shown on each map. 

The GIS effort will involve preparation, analysis, processing, and interpretation of data acquired 
during land surveying, land-based geophysical surveying, and intrusive investigative operations. 
GIS activities will be performed in accordance with DID MR-005-07. The GIS Coordinator will be 
responsible for processing and registering all survey and intrusive data collected in the field into 
the site GIS and also for preparing maps depicting specific attributes for investigated areas.  
The GIS data will be submitted in ESRI ArcGIS format in the UTM coordinate system. 

3.8 INTRUSIVE INVESTIGATION 

3.8.1 General Methodology 

Subsurface investigations will be performed within surveyed areas on all anomalies selected by 
the Site Geophysicist and in accordance with the safety precautions provided in the APP and 
ESP. Intrusive investigation teams, consisting of at least two UXO-qualified individuals and 
equipped with a Garrett GTI-2500, RTK GPS, field computer and hand digging implements will 
conduct excavations. A visual and electronic search of the excavation will be made until the 
anomaly is located.  If the subsurface target is unable to be located, the data for undiscovered 
anomalies will be reviewed by the project/site geophysicist and the MEC team supervisor(s).  If 
there are no clear surface sources (e.g., terrain, vegetation, cultural clutter), and the data at that 
specific site is determined critical to meet the RI/FS DQO, the locations will be revisited with the 
original geophysical system to confirm anomalous response.  If an anomaly is verified, the 
investigation will be to depth of detection.  

Upon excavation, the intrusive investigation team will record the location, identification, and 
attributes of the excavated item (either manually on a dig sheet or electronically in a field 
computer).   

MEC located during the subsurface search will be reported to the SUXOS.  A description of all 
MEC, munitions debris, and non-munitions debris recovered will be recorded and incorporated 
into the project database.  Recorded data will include, where possible, size, estimated weight, 
orientation, depth below ground surface (bgs), and description of the item excavated. 

After confirming that the item causing the anomaly was removed, excavations will be back filled 
and tamped. The excavation site will be returned as nearly as feasible to an undisturbed 
condition. 
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3.8.2 Accountability and MEC Records Management 

A detailed accounting will be made of all UXO items encountered during the RI activities. This 
accounting will include the nomenclature (if applicable) type, approximate weight, depth, 
orientation, condition, and location of the item indicated. The UXO Tech III (team leader) will 
record specific details regarding the material found, including (but not limited to), the following: 
specific nomenclature, type of fusing, condition, and external markings. The X, Y, and Z 
coordinates and disposition of the item also will be recorded. Each suspected UXO item 
encountered will be entered on the Daily Operations Summary.  

The SUXOS will prepare and submit the Daily Operations Summary using the Daily Field 
Activity Report and/or disposal record.  The SUXOS will provide copies of the Daily Operations 
Summary to the MARRS Project Manager (PM). The intrusive investigation data will be 
compiled on a weekly basis and sent to the MARRS Escondido, California office for review. 
Excavated anomaly attributes will also be added to the project GIS database. 

UXO items that can be moved to the explosives storage magazine will be transported to the 
magazine for storage, pending demolition at project completion. The SUXOS will be responsible 
for reconciling the count of MEC items within the storage magazine with the project database. 
The inventory count of MEC items will be conducted by the SUXOS and Unexploded Ordnance 
Quality Control/Safety Officer (UXOQC/SO) on a weekly basis and any discrepancies with the 
project database will be reported immediately to the USACE OE Safety Specialist, MARRS PM, 
and the USACE PM. 

3.8.3 UXO Personnel Qualifications  

Each intrusive investigation team will be comprised of at least one UXO Technician II and a 
Technician III.  It is anticipated that up to three intrusive investigation teams will be utilized 
during the RI. In addition, a SUXOS and UXOQC/SO will be on the project site during all 
intrusive investigations. The qualifications requirements for these personnel are included in 
Chapter 2, Technical Management Plan. 

3.8.4 MEC Sampling Locations 

UXO personnel will excavate subsurface geophysical targets identified as a result of the 
geophysical mapping and data evaluation effort and picked for excavation using the RI/FS DQO 
methodology and model.  Therefore, MEC sampling locations will be along the same path that 
the geophysical investigation teams used to collect the subsurface data.  The planned routes for 
geophysics and MEC sampling, illustrated in Section 3.6.1.2, are conceptual in nature and are 
subject to change slightly in accordance with site topography, vegetation and avoidance of 
sensitive species habitat.  During the field activities, revised field maps will be generated that 
illustrate the actual paths taken with anomaly points picked for MEC sampling to be used by 
field crews and QC personnel. 



 

 
Page 3-33 Final MRA-1104 Borrego Hotel RI/FS Work Plan 
  W912PL-05-C-0007 
 October 2010 

3.8.5 MEC Sampling Procedures 

3.8.5.1 Subsurface MEC Investigation 

The equipment requirements for this activity include: 

• Instrumentation EM-61 MK2 ,as necessary, and hand-held, Garrett GTI-2500, used to 
identify the geophysical target and assess proximity to subsurface metallic anomalies 
and/or MEC during progress of excavation, 

• Miscellaneous common hand tools (e.g., screwdrivers, digging implements), and 

• Field computers, forms and logbooks to record activities. 

The handheld Garrett will be used to re-acquire the position of the anomaly during excavation. 
The EM61 MK2 will be used to verify the identity of the geophysical target if there is reasonable 
doubt that the anomaly identified does not match the relative response of the target identified for 
investigation.  Each instrument will be checked daily at a standard location to ensure proper 
equipment function and operation. 

3.8.5.2 Near-Surface Anomalies  

Near-surface anomaly sources are those that are partially exposed or suspected to be within 1 ft 
of the surface and that can be excavated using hand tools.  These anomalies will be excavated 
by carefully removing the earth overburden using a hand shovel/trowel or other small digging 
implement.  Throughout the excavation, the UXO Technicians will use the Garrett GTI-2500 
metal detector to check and verify the proximity of the anomaly source. 

3.8.5.3 Subsurface Anomalies 

Subsurface anomalies are those caused by sources that are more deeply buried (> 1 ft bgs).  
Manual methods will be used to excavate all subsurface anomalies due to the occurrence of 
natural resource constraints.  Manual digging tools will be used to excavate the earth 
overburden in 6-in lifts.  After each lift, the anomaly location will be redefined with the Garrett 
GTI-2500 metal detector and the anomaly source sought using hand tools.  This process will 
continue until the source of the anomaly has been uncovered and identified. 

3.8.5.4 MC Soil Sampling  

Soil sampling for MC will be performed at selected locations where visual and geophysical data 
indicate the presence of MEC.  Additionally, pre- and post-blown-in-place (BIP) soil sampling 
will be implemented during the RI field data collection process at locations where a BIP disposal 
of MEC is prescribed and conducted.  These samples will be collected and analyzed to evaluate 
what, if any, contaminates may remain at the MRA as a result of prior military actions and if they 
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would contribute to an environmental risk or health risk to site workers or the public.  The SAP 
(Appendix E) will present the DQOs and procedures that will be used during the soil sampling 
process. 

3.8.6 Munitions with the Greatest Fragmentation Distance  

Different types of munitions items were fired into and dropped onto the former MRA-1104.  A 
Munition with the Greatest Fragmentation Distance (MGFD) has been determined for the MRA 
based on known or suspected MEC within the MRA.  If fragment producing UXO are 
encountered or UXO are found where they are not expected, the Quantity/Distance (Q/D) arcs 
will be adjusted or created as required and an amendment to the RI Work Plan will be submitted 
for approval.  Further details on the MGFD for the MRA and its associated Minimum Separation 
Distances (MSD) are contained in the Appendix J; Explosives Siting Plan.  

3.8.7 Minimum Separation Distances 

The MSD for intentional and unintentional detonations will be determined as follows: 

• Unintentional Detonation MSD for the public or non-essential personnel during MEC 
intrusive (subsurface excavations) operations at MRA-1104 will be the Hazardous 
Fragment Distance (HFD).  Team separation distances (TSD) will be maintained at the 
blast overpressure K40 distance.  These distances are identified in the Explosives Siting 
Plan. 

• Intentional detonation MSD will be the maximum fragment distance, unless reduced by 
Department of Defense Safety Board (DDESB)-approved engineering controls.  

Further details concerning the MSD calculations for are provided in the Appendix J, Explosive 
Siting Plan. 

The specified EZ distance will also be enforced during intrusive operations.  The purpose of the 
EZ is to protect the public and other personnel not engaged in intrusive activities from potential 
blast hazards.  The EZs will be marked by signs, caution tape, barriers, or similar materials, and 
enforced at access points and high traffic areas, when necessary.  Only essential personnel will 
be allowed in the EZ during intrusive investigations. It is understood that the EZ will move 
around the site, as each point is investigated intrusively. 

Any reduction of the specified MSD/EZ distance must be approved by the SUXOS, the 
UXOQC/SO, and the USACE OE Safety Specialist. 

3.8.8 MEC Identification 

Any suspected or known UXO encountered during excavation will be clearly marked and its 
position noted on the anomaly dig sheet and other appropriate site maps.  The UXO Team 



 

 
Page 3-35 Final MRA-1104 Borrego Hotel RI/FS Work Plan 
  W912PL-05-C-0007 
 October 2010 

Leader (UXO Technician III) will evaluate the item found and report the condition of the item to 
the UXOQC/SO.  No UXO will be moved without positive identification of the item and 
evaluation of its condition.  No UXO identified for destruction will be removed from its location 
without coordination between the UXOQC/SO and the on-site USACE OE Safety Specialist. 
The inspection procedures are described below. 

Potential exposure to chemical warfare material (CWM) on this site is not anticipated.  If UXO 
personnel encounter any UXO that cannot be positively identified as a conventional UXO, the 
following steps will be taken: 

• All work will cease. 

• Workers will evacuate upwind. 

• The site will be secured. 

• The SUXOS and/or SSO will notify the SUXOS, Pm, and the CESPL PM. 

• The CESPL PM will notify the Technical Escort Unit and ensure that Department of Army 
Explosive Ordnance Disposal is notified, if needed. 

3.8.9 MEC Removal  

If the excavated anomaly is considered to be UXO, it will be uncovered sufficiently to obtain a 
positive identification of the item. If the item is identified as UXO, a determination will 
subsequently be made as to whether it is acceptable to move. A determination on movement 
and disposal of UXO will be made by the SUXOS, UXOQC/SO, and the on-site USACE OE 
Safety Specialist for each occurrence.  UXO items that can be moved will be transported to 
more suitable location on-site for destruction as soon as possible.  Any UXO item deemed 
unacceptable to move will be BIP as soon as possible that same day. Storage of MEC is not 
authorized for this project. 

BIPs will be conducted in a manner that minimizes impacts to surrounding habitat and wildlife, 
including direct impacts and disturbance impacts.  If the UXO cannot be safely disposed of 
under existing conditions, the MARRS PM and USACE OE Safety Specialist will be notified.  In 
no case will the SUXOS or UXOQC/SO authorize or undertake destruction of UXO when there 
is sufficient reason to believe that the disposal action will result in property damage. 

All excavations will be back filled to the approximate grade of the surrounding soil. The 
excavation site will be returned as nearly as feasible to an undisturbed condition. 

3.8.10 MEC Storage 

MEC storage will not be authorized. If an identified UXO item can not be moved (i.e., BIP 
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destruction is required) and conditions prevent demolition during daylight hours, arrangements 
will be made to provide overnight security.   

3.8.11 MEC Disposal 

All munitions-related material containing explosives will be disposed of by detonation. The 
following sections describe the procedures to be followed during demolition operations in 
accordance with procedures contained in Appendix G, Demolition Standard Operating 
Procedure (SOP). 

3.8.11.1 General Procedures 

During disposal of UXO and related material, safety is the primary concern. The most obvious 
requirements are to protect personnel, the public, and the environment from fire, blast, noise, 
fragmentation, and toxic releases.  In the event demolition of recovered UXO is necessary, the 
Demolition Team Supervisor will contact the local explosives distributor for the delivery of the 
type and quantity of demolition material per procedures outlined in Chapter 5, Explosive 
Management Plan. The SUXOS and Demolition Team Supervisor will record usage data of 
demolition material and the nomenclature and quantities of UXO destroyed. The SUXOS will be 
responsible for the proper use and placement of explosives and for maintaining the required 
records. 

Demolition operations and safety procedures will be conducted according to the standard 
practices and procedures outlined in the Demolition SOP (Appendix G). UXO will only be 
detonated after positive identification.  Electrical or non-electrical (NONEL) initiation procedures 
will be employed as the method of choice for all detonations. 

Demolition operations, if required, will take place at the end of the workday or safeguarded until 
explosives can be delivered.  In the event inclement weather or other conditions prevent the 
destruction of any UXO during daylight hours, arrangements will be made to provide overnight 
security.  The UXOQC/SO is responsible for determining whether minimum safe conditions to 
conduct demolition operations are met. 

3.8.11.2 MEC  

All personnel directly or indirectly engaged in MEC operations are thoroughly trained and 
capable of recognizing hazardous explosive exposures.  All personnel are required to read, 
become familiar with, and adhere to the requirements contained in this Work Plan and the 
project APP to ensure that all general safety regulations and safe work practices are observed 
at all times.  Absence of a written safety requirement does not indicate that safeguards are not 
required.  All demolition and disposal operations will be conducted in accordance with these 
procedures and the procedures outlined in Chapter 5, Explosive Management Plan, the 
Appendix J, Explosives Siting Plan, and the Appendix G, Demolition SOP. 
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All UXO subcontractor personnel engaged in MEC demolition activities will follow these 
procedures.  However, situations may warrant additional safety measures, such as fire trucks, 
medical personnel, and protective clothing.  The UXOQC/SO has the overall responsibility to 
comply with the minimum requirements listed below and has the authority to upgrade as the 
situation dictates. 

Demolition operations will not begin until all non-essential personnel are outside of the MSD 
established for the ordnance being detonated.  MEC that cannot be moved (e.g. fused or 
hazardous items) must be BIP.  The project team will coordinate with USACE for engineering 
support whenever it is necessary to blow items in place that are close to structures that could be 
damaged by the detonation.  To the greatest extent possible, all items will be disposed of at the 
end of the project in the designated demolition area. 

On-site disposal will be under the direct control of a UXO Technician III charged with the 
responsibility for all demolition activities within the area.  The UXOSO will be responsible for 
training all personnel regarding the nature of the materials handled, the hazards involved, and 
the precautions necessary, and will be present during all on-site disposal operations.  The 
SUXOS will ensure that the appropriate local authorities are notified prior to on-site demolition. 

Prior to initiation of demolition operations, all personnel will be evacuated to a distance outside 
the MSD of the UXO/MEC being detonated.  Prior to priming of demolition charges, all avenues 
of ingress will be physically blocked by project personnel.  Radio communications will be 
maintained among all concerned parties.  Avenues of ingress will not be opened without the 
express permission of the UXOQC/SO.  A constant state of vigilance must be maintained by all 
personnel to detect any intrusion into the fragmentation zone.  An observer will be stationed at a 
location where there is an unobstructed view of the air and surface approaches to the demolition 
site.  It will be the responsibility of the observer to notify the SUXOS to suspend firing if any 
aircraft, vehicle, or individuals are sighted approaching the general demolition site.  The UXOSO 
will assure the area is clear of unauthorized personnel and equipment prior to permitting 
attachment of the initiation devices to the priming charge. 

A minimum of two UXO-qualified personnel, one of whom will be a UXO Tech III, will conduct 
demolition operations. All demolition operations are performed using standard demolition 
practices outlined in the Demolition SOP in Appendix G.  The preferred method of firing 
demolition charges is NONEL.  Due to the high probability of static buildup and discharge in an 
arid, dusty and windy environment, this method provides the greatest safety for the UXO 
technician and is an effective method for UXO demolition.  The SUXOS in conjunction with the 
on-site USACE OE Safety Specialist will decide which firing system is suitable for the specific 
task to be accomplished.  Control of initiation devices will remain with the UXOSO until 
attachment to the firing circuit. 

The following notifications will be made prior to conducting any demolition activity:  on-site 
CESPL OE Safety Specialist, local fire departments, Federal Aviation Administration for air 
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usage, and the San Diego County Sheriff's Department.  The fire department will be alerted to 
stand by during demolition operations.  In the event of a fire or unplanned explosion, site 
personnel will be responsible for extinguishing the fire, if safe to do so.  If unable to do so, they 
will notify the fire department and evacuate the area. 

Engineering controls for blast and fragment mitigation may be required for destruction of specific 
UXO items.  Any engineering controls proposed for use must be approved by CESPL prior to 
implementation.  A copy of the "Use of Sandbags for Mitigation of Fragmentation and Blast 
Effects due to Intentional Detonation of Munitions" will be available at the site office. 

Transportation of MEC and explosives will comply with all federal, state, and local regulations.  
Permits other than county explosive handling permits are not required under CERCLA for MRA-
1104.  Transportation of explosives and MEC on site is discussed in detail in Chapter 5; 
Explosive Management Plan. 

Prevailing weather condition information will be obtained from a reliable source such as the 
National Weather Service; this data will be logged before each on-site detonation.  Demolition 
charges will not be primed or connected for electrical firing during the approach or presence of a 
thunderstorm.  Other weather conditions (high winds, dust storms, temperature inversions, low-
altitude clouds, or cloud coverage of more than 50%) may adversely impact planned demolition 
operations. The SUXOS will consider these conditions when determining whether or not to 
conduct demolition operations.  If weather conditions preclude the disposal, UXO personnel will 
secure the UXO with sandbags, and cover and properly mark the area until favorable conditions 
allow the demolition. 

Upon completion of disposal operations, the disposal team supervisor and the UXO technician 
will visually inspect each disposal shot.  One of these persons will perform a visual inspection of 
the disposal site(s).  The second person will stand by at a safe distance and be prepared to 
render assistance in the event of an emergency.  Upon completion of this inspection, and 
providing that there are no residual hazards, the SUXOS will authorize the resumption of site 
operations. 

3.8.11.3 MPPEH, and Munitions Debris Inspection and Disposition 

The following procedures will be followed during the inspection of MPPEH and munitions debris 
recovered during the RI. 

• UXO Tech I will only tentatively identify a located item as MD or MEC 

• UXO Tech II will: 

1. Inspect each item as it is recovered and determine the following: 

• Is the item a UXO or a component of military munitions? 
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• Does the item contain explosives hazards or other dangerous filters? 

• Does the item require detonation? 

• Does the item require demilitarization or venting to expose other dangerous 
fillers? 

• Does the item require draining of engine fluids, illuminating dials and other 
visible liquid hazardous, toxic or radiological waste (HTRW) materials? 

2. Segregate items requiring demilitarization or venting procedures from those 
items ready for certification. 

3. Process items found to contain explosives hazards or other dangerous fillers as 
MEC and dispose of per Appendix J; Explosives Siting Plan. 

• UXO Technician III will: 

1. Perform a 100% inspection of recovered items to determine if free of explosives 
hazards or other dangerous fillers and engine fluids, illuminating dials and other 
visible liquid HTRW materials. 

2. Supervise detonation of items found to contain explosive hazards or other 
dangerous fillers and venting/demilitarization procedures. 

3. Supervise the consolidation of recovered scrap metal for containerization and 
sealing.  

• UXOQC/SO will: 

1. Conduct daily audits of the procedures used by UXO teams and individuals for 
processing MPPEH or munitions debris. 

2. Perform and document random sampling (minimum 10%, by pieces, volume or 
area) of all scrap metal collected from the various teams to ensure no items with 
explosive hazards, engine fluids, illuminating dials and other visible liquid HTRW 
materials are identified as scrap metal as required for completion of the 
Requisition and Turn-in Document, DD Form 1348-1A. 

3. Ensure the specific procedures and responsibilities for processing MPPEH and 
munitions debris for certification as scrap metal is being followed, performed 
safely, consistent with applicable regulations, and in accordance with this 
CESPL-approved work plan. 
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4. Perform random checks of processed MPPEH and munitions debris to ensure 
that items being identified as scrap are free from any explosive hazards engine 
fluids, illuminating dials and other visible liquid HTRW materials. 

• SUXOS will: 

1. Be responsible for ensuring work and QC Plans specify the procedures and 
responsibilities for processing MPPEH and munitions debris for the final 
disposition as scrap metal. 

2. Ensure a Requisition and Turn-in Document, DD Form 1348-1A, is completed for 
all scrap metal to be transferred for final disposition. 

3. Perform random checks to satisfy that the MPPEH or munitions debris is free 
from explosive hazards necessary to complete DD Form 1348-1A. 

4. Ensure all scrap metal generated from MPPEH or munitions debris is certified as 
free of explosive hazards, engine fluids, illuminating dials and other visible liquid 
HTRW materials. 

5. Ensure that these inspected materials are secured in a closed, labeled, and 
sealed container and documented as follows: 

• The container will be closed and clearly labeled on the outside with the 
following information:  The first container will be labeled with a unique 
identification that will start with “USACE/Site Title/MARRS/0001/Seal’s unique 
identification” and continue sequentially. 

• The container will be closed in such a manner that a seal must be broken in 
order to open the container.  A seal will bear the same unique identification 
number as the container or the container will be clearly marked with the 
seal’s identification if different from the container. 

• A documented description of the container will be provided with the following 
information for each container: contents; weight of container; location where 
munitions debris scrap was obtained; name of contractor; names of certifying 
and verifying individuals; unique container identification; and seal 
identification, if required.  MARRS will also provide these documents in the 
RI/FS report. 

3.8.11.4 Munitions Debris Certification and Verification 

Scrap metal generated from the RI will be properly inspected in accordance with the procedures 
above.  Only qualified UXO personnel will perform these inspections.  The SUXOS will certify, 
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and the UXOQC/SO will verify, that the scrap metal is free of explosive hazards. 

DD form 1348-1A will be used as certification/verification documentation.  All DD 1348-1A forms 
must clearly show the typed or printed names of the MARRS SUXOS and the UXOQC/SO, 
signatures, MARRS’ Escondido office address, and phone number(s) of the persons certifying 
and verifying the scrap metal. 

• Local directives and agreements may supplement these procedures.  Coordination with 
the local concerns will identify any desired or requested supplementation to these 
procedures. 

• In addition to the data elements required and any locally agreed to directives, the DD 
1348-1A must clearly indicate the following for scrap metal: 

1. Basic material content (type of metal; e.g., steel or mixed). 

2. Estimated weight. 

3. Unique identification of each of the containers and seals stated as being turned 
over. 

4. Location where munitions debris was obtained. 

5. Seal identification, if different from the unique identification of the sealed 
container. 

• The following certification/verification will be entered on each DD 1348-1A for turn-over 
of scrap and will be signed by the SUXOS and the UXOQC/SO. 

“This certifies and verifies that the ammunition, explosives, and dangerous articles 
(AEDA) residue, Range Residue, and/or Explosive Contaminated Property listed has 
been 100 percent properly inspected and, to the best of our knowledge and belief, are 
free of explosives or related hazards.” 

3.8.11.5 Maintaining the Chain of Custody and Final Disposition 

MARRS, in coordination with the CESPL, will arrange for maintaining the chain of custody and 
final disposition of the certified and verified materials.  The certified and verified material will 
only be released to an organization that will: 

• Upon receiving the unopened labeled containers each with its unique identified and 
unbroken seal ensuring a continued chain of custody, and after reviewing and concurring 
with all the provided supporting documentation, sign for having received and agree with 
the provided documentation that the sealed containers contained no explosive hazards 



 

 
Page 3-42 Final MRA-1104 Borrego Hotel RI/FS Work Plan 
  W912PL-05-C-0007 
 October 2010 

when received.  On company letterhead, the receiver will sign a statement that the 
contents of these sealed containers will not be sold, traded or otherwise given to another 
party until the contents have been smelted and are only identifiable by their basic 
content. 

• Send notification and supporting documentation to MARRS documenting the seal 
containers have been smelted and are now only identifiable by their basic content. 

• This document will be incorporated by MARRS into the final report as documentation for 
supporting the final disposition of this scrap metal. 

Material that is still MPPEH after inspection may be released only to a qualified receiver.  If the 
situation of MPPEH remaining after site resources/procedures are exhausted, the shipping of 
procedures outlined in EM-1110-1-4009 Section 14-4 will be executed. 

3.8.12 Disposal Alternatives 

Due to the nature of use of MRA-1104 as a warfare training base, munitions items located will 
generally have been fuzed and fired and would be unsafe to move, or if not fired or fuzed, 
unsafe to move more than once to safely dispose of the munitions in an area that will minimize 
impact to the site and residents.  However, any MEC that does not contain HE and has been 
determined to be acceptable to move may be transported and stored in a magazine for later 
disposal by detonation. 

3.9 INVESTIGATION DERIVED WASTE  

The Investigation Derived Waste (IDW) Plan will be used to detail requirements for handling and 
disposing of IDW.  A draft letter report will be prepared for the Contracting Officer 
recommending the appropriate disposal actions and treatment for any IDW generated by this 
project.  Regulatory acceptance of this IDW Plan will be obtained prior to field mobilization.  

Hazardous wastes other than Recovered Chemical Warfare Materiel (RCWM) will be disposed 
of per applicable regulations.  This may include disposal in a Class II Hazardous Waste Facility.  
If RCWM is discovered during the project, it will be evaluated and removed by the U.S. Army 
Technical Escort Unit (TEU). 

All IDW will be packaged in accordance with state and Federal laws and regulations.  Packaging 
will ensure segregation of materiel (if necessary) for transportation and ultimate disposal of the 
IDW.  IDW will be disposed of by a facility that operates as a Treatment, Storage, and Disposal 
Facility (TSDF) under Resource Conservation and Recovery Act (RCRA) regulations.   

The personnel and equipment necessary to package, label, manifest, transport, and dispose of 
the IDW will be provided by MARRS, as necessary.  CESPL will designate the point of contact 
for signature of the hazardous waste manifest.  
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All licenses and permits required to comply with applicable Federal, state, and local laws, 
codes, and regulations will be obtained prior to collections and containerization of IDW.  All work 
will be accomplished in strict accordance with such licenses and permits.  

All methods used to ship or transport IDW will be in accordance with Department of 
Transportation (DOT) Hazardous Materials Regulations in 49 CFR 100-199.  All required 
hazardous waste manifests will be prepared by an appropriately-trained and certified shipping 
agent or specialist.  The manifests will include a correct, complete, and legible description of all 
wastes to be shipped. 
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4.0 QUALITY CONTROL PLAN 

4.1 INTRODUCTION 

4.1.1 Policy Statement 

It is MARRS policy to perform all work in conformance with applicable standards of quality.  The 
procedures specified in this Quality Control Plan (QCP) will be considered the minimum 
acceptable standards for MARRS.  Additional requirements that exceed the stringency of this 
QCP may be specified by U.S. Army Corps of Engineers, Los Angeles District (CESPL) or 
regulatory agencies.  Procedures less stringent than those specified herein shall not be adopted 
without prior written authorization from CESPL, the MARRS Project Manager and Quality 
Control (QC) Manager. 

This QCP will be reviewed, and formally approved by CESPL before any field operations 
commence.  It is the responsibility of all personnel involved in site investigation activities to 
understand and maintain the QC issues applicable to their work. 

This QCP has been developed to comply with appropriate industry and regulatory standards.  It 
will be used to ensure project-related activities are conducted in a planned and controlled 
manner, the product of those activities conforms to contractual requirements, and appropriate 
documentation exists to support each activity for which MARRS is responsible. 

4.1.2 Scope  

This QCP consists of the plans, procedures, and organization necessary to produce an end-
product that meets the requirements specified in Contract W912PL-05-C-0007, and the 
Performance Work Statement (PWS) addressing Borrego Maneuver Area (BMA) MRA-1104 
(Borrego Hotel).  This plan includes a designated QC organization with the authority to enforce 
all provisions.  The plan governs all operations by MARRS and its subcontractors, both on and 
off site.  It covers submittals, field activity control, field changes, equipment standardization and 
maintenance, audits, deficiencies and noncompliance, corrective actions, and associated 
documentation and record keeping.  The QCP is designed to follow the sequence of field 
operations. 

4.1.3 Quality Assurance 

Quality assurance (QA) will be accomplished by, and at the discretion of, CESPL to evaluate the 
field investigation activities.  The purpose of the evaluation will be to ensure the field 
investigation and data collection meets the specifications of the CESPL PWS and approved 
work plan.  QA audits and inspections will be performed in accordance with (IAW) the CESPL 
guidelines. 
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4.2 SITE-SPECIFIC QUALITY CONTROL PLAN 

This QCP describes the quality management procedures to be followed during the geophysical 
and intrusive investigation data collection at MRA-1104 (Borrego Hotel) and documentation 
associated with the RI/FS evaluation and assessment.  Site-specific information includes, but is 
not limited to, project personnel, definable features of work, required control operations, 
equipment tests, specific equipment calibration/response check procedures, audit procedures, 
and CESPL or regulatory agency requirements. 

After acceptance of the site-specific QCP, MARRS will notify CESPL in writing, using the Field 
Change Request (FCR) in Appendix F, a minimum of 7 days prior to implementing proposed 
changes.  Proposed changes will be subject to acceptance by CESPL and the MARRS QC 
Manager. 

4.3 QUALITY CONTROL ORGANIZATION 

MARRS has selected a project team to provide the specific technical and management 
capabilities and qualifications to perform the contract work.  The project organization will ensure 
that all project objectives are met in a timely and cost-effective manner.  Key 
MARRS/Subcontractor personnel contact information is provided in Table 4-1. 

Table 4-1. MARRS Quality Control Organization 

TITLE PERSONNEL TELEPHONE EMAIL 

Program Manager Riaz Chaudhary 714-213-8650 riaz@marrscorp.com 

Quality Control Manager(a) Julie Kercher 760-233-1840 x205 julie@marrscorp.com 

Project Manager Buzz Barton 760-233-1840 x204 buzz@marrscorp.com 

Senior UXO Supervisor Buzz Barton 618-818-8455 buzz@marrscorp.com 

Geophysical Manager(a) Paul Caruso 303-726-1303 paul@carusocave.com  

GIS/Database Manager(a) Farooq Qureshi 310-963-0786 farooq@marrscorp.com 

UXO QC/Safety Officer(a) Mark Isabell TBD TBD 

Natural/Cultural Resources 

Manager 
Debra Kinsinger 760-233-1840 x206 debra@marrscorp.com  

(a) = Direct QC/QA Role 
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The key QC personnel will not be replaced without the approval of CESPL.  The QC Manager 
will provide the names, qualifications, duties, and responsibilities of each proposed replacement 
to CESPL. 

The MRA-1104 Borrego Hotel RI/FS Organizational Chart showing the lines of authority for 
implementation of a multi-phase control system for monitoring QC activities is provided as 
Figure 2.1 in Chapter 2.  The job requirements, responsibilities, duties, and authorities of key 
QC personnel are discussed below. 

4.3.1 Responsibilities and Authority 

4.3.1.1 Program Manager 

The Program Manager is responsible for overall direction, coordination, technical consistency, 
and review of contract activities.  Responsibilities and authorities include the following: 

• Performing final approval and review of work plans, project deliverables, schedules, 
contract changes, and labor allocations; 

• Approving budgets and schedules, and changes in budgets and schedules; 

• Ensuring availability of personnel assigned to the project for the duration of the contract; 

• Overseeing coordination between management, field teams, and support personnel to 
ensure consistency of performance; and 

• Communicating, as necessary, with CESPL to evaluate the progress of the program and 
to facilitate the avoidance of any potential problem. 

4.3.1.2 Quality Control Manager 

The MARRS QC Manager will perform his/her duties independent of cost, scheduling, and other 
performance constraints.  The QC Manager will be responsible for reviewing and updating the 
QCP as needed, and for verifying compliance with the plan.  Compliance will be verified through 
audits of project activities by the QC Manager, who has the authority to require corrective 
actions and stop work, as needed, to ensure compliance with the QCP. Work stoppage, if 
necessary, will be coordinated with CESPL. Responsibilities will be to ensure that: 

• Site QCP is being properly implemented; 

• Corrective actions are documented and acknowledged by the Project Manager (PM) and 
field personnel, as well as communicated to the customer, when adverse situations or 
defective work result from a project activity; 
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• Personnel are properly trained and adequately experienced for duties assigned; 

• Project deliverables are defined prior to instigation or commencement of the fieldwork, 
and are submitted as required by the Work Plan and project schedule; 

• QCP implementation and effectiveness is evaluated on a regular basis; 

• Ground-truthing and feedback processes are being accomplished; 

• Field investigation QC activities, including field management of ground reconnaissance 
activities and environmental protection programs, are implemented; 

• Schedules are arranged to ensure that the QC personnel are on-site during all field 
activities; and 

• QC duties are delegated of to qualified staff members (QC staff will report to and be 
supervised by the QC Manager). 

4.3.1.3 Health and Safety Professional 

The MARRS Health and Safety Professional will be responsible for implementing the Corporate 
Health and Safety Program, reviewing and monitoring compliance with project-specific health 
and safety plans, implementing corrective measures for health and safety deficiencies, and 
ensuring required training and medical monitoring of personnel.  The Health and Safety 
Professional has the authority to require corrective measures related to health and safety issues 
and to stop work, if required, to ensure a safe working environment. 

4.3.1.4 Project Manager 

The PM has the responsibility and authority for day-to-day management of all operations and 
has the authority to stop any phase of work that the project manager deems necessary to 
achieve a safe work environment or good quality work.  Job responsibilities include the 
following: 

• Reviewing and approving sampling, testing, and field investigation methods and QCP, 
including designs, schedules, and labor allocations. 

• Preparing progress reports with the assistance of key support personnel. 

• Managing funds for labor and materials procurement. 

• Performing a technical review of all project deliverables. 

• Establishing and enforcing work element milestones to ensure timely completion of 
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project objectives. 

• Implementing corrective action in response to Quality Deficiency Notices (QDNs). 

• Responding to QDNs within 30 days, or as stipulated in the audit report. 

• Communicating day-to-day progress of the project to CESPL. 

4.3.1.5 UXO QC/Safety Officer 

The overall responsibility for quality during RI fieldwork rests with the Unexploded Ordnance 
Quality Control/Safety Officer UXOQC/SO. Additionally, the UXOQC/SO is responsible for 
administration of the APP and performing the routine duties for health and safety, with the 
assistance of the Health and Safety Professional.  The UXOQC/SO reports directly to the QC 
Manager in the performance of QC duties. The UXOQ/SO is the senior Quality Control Staff 
member on site, and is responsible for the implementation and enforcement of the QC Plan.  
Responsibilities include the following: 

• Ensuring site surveillance activities and audits are conducted and documented IAW the 
QCP. 

• Ensuring quality control reports are provided in proper format, as required by the QCP. 

• Approving corrective actions as required to ensure all work complies with the QCP and 
stipulated contractual requirements. 

• Ensuring MEC-related anomaly source materials have been completely removed from all 
intrusive excavations. 

• Checking for defective or damaged equipment. 

• Verifying that appropriate personnel are being used during all field operations. 

• Performing and documenting daily audits/surveillances of job activities. 

• Performing follow-up checks and correction of all deficiencies prior to the start of 
additional features of work. 

• Verifying that required equipment calibration has been performed and that inspection 
and standardization results comply with contract requirements and the Work Plan. 

• Maintaining all audit and surveillance documentation. 

• Performing regular and frequent site inspections to find hazards and observe personnel 
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at work. 

• Stopping work when necessary to prevent injury or illness. 

• Ensuring personnel health and safety and environmental protection. 

• Investigating all injuries and illnesses. 

• Developing/implementing corrective action plans to eliminate/mitigate hazards. 

• Verifying site training and current Hazardous Waste Operations and Emergency 
Response (HAZWOPER)/medical monitoring documentation. 

4.3.1.6 Geophysical Manager 

Requirements for this position include proven technical competency in the areas of work for the 
assigned project, and a minimum of 5 years of geophysical investigation experience, including 
UXO detection and mapping investigations.  The Geophysical Manager reports directly to the 
PM and is responsible for the following: 

• Evaluating results of the geophysical equipment field test and technology evaluation. 

• Designing geophysical data collection and reduction processes. 

• Reviewing geophysical field data. 

• Verifying validity of measurement methods, data consistency, and reproducibility. 

4.3.1.7 Other Project Personnel 

Other project site personnel such as the Senior Unexploded Ordnance Supervisor (SUXOS), 
Geographic Information System (GIS) Manager, Site Geophysicist and Field Team Leaders will 
work closely with and support the efforts of the UXOQC/SO to ensure project quality.  

4.3.2 Personnel Qualifications and Training 

MARRS will ensure all project personnel meet the standards required by CESPL.  MARRS will 
maintain personnel files for each employee.  These records include copies of licenses, training 
records, and certificates of qualifications that support each employee’s placement and position.  
Prior to an employee’s initial assignment or any change in duties/assignments, the PM reviews 
the employee's licenses, training records, and certificates to ensure that the employee is 
qualified.  

Training and health records for field personnel will be maintained on site, including 40-hour 
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Occupational Safety and Health Administration (OSHA) health and safety training certificates, 8-
hour supervisor training records, 8-hour annual refresher course, certificate of medical 
clearance/annual physical exam, current certificate for Cardio Pulmonary Resuscitation (CPR) 
training and first aid, and other applicable certifications. 

Specific training for field equipment, including Global Positioning System (GPS), metal 
detectors, radios and geophysical operations and procedures to be implemented, will be 
provided to all personnel during the initial safety briefing and site-specific training. 

4.4 QUALITY MANAGEMENT SYSTEM 

4.4.1 Field Activities 

MARRS will perform inspection and surveillance of all work areas to maintain control over field 
activities identified in the work plan.  The controls will ensure that qualified personnel and 
approved procedures and equipment are used, and that specified process parameters and 
environmental conditions are maintained.  Also, the controls will ensure that all requirements of 
the contract are met. 

4.4.1.1 Project Inspections 

4.4.1.1.1 Initial/Interim Field Inspections  

The QC Manager will perform periodic inspections of job site activities.  Appropriate technical 
assistance will be provided to perform the inspections, as necessary, for the specific field 
investigation activities being performed.  The inspections will include, but not be limited to, the 
following: 

• Examination of the quality of workmanship; 

• Compliance with contract requirements; 

• Compliance with approved, required submittals; 

• Verification that all required equipment calibration/response checks have been 
performed and results comply with contract requirements and the work plan; 

• Check for defective or damaged equipment; 

• Verification, inspection, and documentation of delivery and storage of material and 
equipment to the site; and 

• Performance of follow-up checks and correction of all deficiencies prior to the start of 
additional features of work that may be affected by the deficient work; MARRS will not 
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conduct field operations using nonconforming investigative work methods. 

4.4.1.1.2 Final Inspection 

At the completion of all fieldwork or any defined increment of the fieldwork, the UXOQC/SO will 
conduct a completion inspection of the work and develop an inventory/checklist of any items 
that do not conform to the contract requirements.  Such a list will be included in the QC 
documentation and will include the estimated date by which the deficiencies will be corrected.  
The PM and QC Manager will make a second completion inspection to ascertain that all 
deficiencies have been corrected.  The completion inspection and any required deficiency 
corrections will be accomplished within the time specified for completion of the work in the 
contract. 

4.4.1.1.3 Documentation 

Inspection documentation that will be maintained in the project files include the following: 

• Quality Management System (QMS) Checklist and QC reports (blanks in Appendix F). 

• Equipment calibration/response equipment maintenance results. 

• QC-related meeting minutes. 

• Nonconformance and corrective action documents as well as audit documentation. 

These documents will include the following information: 

• All personnel and their area of responsibility, qualifications, and project-specific training. 

• Weather conditions. 

• Operating equipment with hours worked, idle, or down for repair. 

• Work performed each day, including location, description, and worker(s). 

• Test and/or control activities performed with results and references to contract 
requirements; deficiencies should be noted along with corrective action. 

• Quantity of materials received at the site with statement as to acceptability, storage, and 
reference to contract requirements. 

• Submittals reviewed with contract reference, by whom, and action taken. 

• Job safety evaluations stating areas checked, results, instructions or corrective actions. 
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• Instructions given/received and conflicts (if any) with contract requirements. 

The QC Report, which is to be kept on site, will be the primary document, with all other 
applicable reports and forms attached to it.  Copies of the reports will be available to CESPL 
upon request.  Reports will be signed and dated by the QC Manager.  The report from the QC 
Manager will also include copies of any reports prepared by subordinate QC personnel. 

4.4.1.1.4 Surveillance Monitoring  

Surveillances will be performed for the definable features of work.  These will help ensure 
quality controls have been properly implemented IAW the Work Plan.  Elements to be monitored 
are presented on the various QC Checklists, which is provided in Appendix F.  The areas that 
will be monitored include: 

• Site Management; 

• Survey and Location Mapping; 

• Geophysical Detection and Mapping; 

• MEC Operations; 

• MEC Disposal; and 

• Documentation. 

Quality control validation of the data will be performed before delivery of submittals to CESPL, 
and will include checks and reviews of the digital data deliverables.  Specific checks will include 
data completeness, quality, and format checks, which will be entered in the database QC log.  
QC checks will be applied to each step of data processing, from data entry forward.   

Overall, these QC checks will help to ensure that the results of all work are properly recorded, 
headers are attached to data files, and that scanned field forms are included with their 
corresponding data files.  If at any point during this process the data are found to be deficient, 
MARRS will take corrective action regarding the data in question.  

4.4.2 Data Validation 

4.4.2.1 Quality Control Inert Munitions Blind Seeding 

Inert and/or simulated munitions seed items will be placed along the planned transects 
immediately prior to geophysical mapping.  The Geophysical QC and UXOQC/SO will be 
responsible for seeding activities and verifying seed detection and removal.  The Geophysical 
QC and UXOQC/SO will emplace and survey the location of the seed item with the same type of 
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positional equipment being used by the geophysical data acquisition team.  Seed items may be 
left in place after geophysical data acquisition to check the effectiveness of field crews during 
reacquisition and intrusive investigation. 

This seeding program will provide data to evaluate: 

• Geophysical detection performance; 

• Positional accuracy; and 

• Target reacquisition performance. 

Seed locations will be determined in the field immediately prior to geophysical data acquisition 
activities.  In the case of single path transect Digital Geophysical Mapping (DGM), mapping 
personnel will be directed to acquire geophysical data along a specified portion of the transect 
where the blind seed item was placed.  In remote areas and areas with public access, the seed 
will be removed immediately after geophysical data acquisition.  In areas with easy access, 
limited public access, and with anticipated rapid turn-around times from geophysical mapping to 
intrusive investigation, seeds may be left in place after the geophysical mapping team for later 
reacquisition and removal.  All seed locations will be marked in the field logs along with current 
seed status (removed or in place). 

Reacquisition/dig teams will record the position and identification data of any seed items 
recovered and record in the field log.  Geophysical QC will compare the offset between the 
geophysically-identified seed location and the GPS location established by the reacquisition 
team.  Any offsets larger than 1.0 meter will be investigated to determine the source of the 
offset. 

Typically one to two seeds may be planted and removed for each geophysical mapping team 
during the course of daily field activities; this may be increased at the discretion of the QC and 
project management personnel. 

4.4.2.2 Geophysical Data Evaluation 

MARRS personnel not assigned to the field project will perform a separate validation of 10 
percent of the geophysical data.  This validation will be accomplished using Geosoft Oasis 
Montaj software to replicate data analysis and results.  Parallel processing should result in 
selection of similar targets.  Data will be audited by processing data from randomly selected 
transects using the Geosoft Mapping and Processing System and UX-Detect Target Analysis.  
QC processing of digital data will include production of representative profiles.  These images 
will be used as a QMS tool to compare visually discriminated locations with those anomaly 
locations identified by the target-picking routines used to generate the anomaly “dig” lists for the 
RI.  Geophysical team(s) will not be demobilized from the site until data review has been 
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completed and QC data have been submitted to CESPL. 

4.4.2.3 Performance Criteria 

The performance criteria for the geophysical data will include an evaluation of the complete data 
submittal package.  Field logs will be reviewed each day to verify that data were collected 
following a continuous progression along the transects and to ensure instrument performance 
meets the standardization criterion. 

The field data will be reviewed to ensure that the transect investigation was complete by 
verifying that the spatial data density (measurements per unit distance) is representative of the 
mapping effort described in the daily log.  Survey data will be captured such that 95 percent of 
the measurements are recorded at increments sufficient to image the smallest Archives Search 
Report (ASR)-defined munitions along each transect.  Field notes will be compared to the 
downloaded digital file data to assure correspondence between transects searched and 
transects recorded. 

In addition to the evaluation of the static noise, a mean deviation from the standard response 
will be calculated for each instrument used.  Variations less than or equal to 20 percent of an 
expected or “Standard Response” yield the expectation that the geophysical equipment was 
responding consistently and within acceptance parameters.  Any discrepancies in positional 
accuracy of the data noted during the field review will be described, including steps taken to 
correct or resolve any such QC issues. 

The field data will also be evaluated against the established data quality standards.  Data will be 
analyzed to ensure that the signal-to-noise levels in the data are sufficient to allow adequate 
detection of the established response from the smallest munition of concern for each MRA.  
This evaluation will be based on static and dynamic noise tests conducted during the equipment 
field tests.  Spot checks of anomalies not selected for excavation will be conducted at the 
direction of CESPL or QC personnel. 

4.4.2.4 Data Resolution 

Data resolution needs to be sufficient to detect the smallest individual MEC.  At a minimum, 
pass/fail performance criteria for the geophysical methodologies should be as follows: (1) all 
MEC targets (real or simulated) buried at the calculated performance depth must be detected, 
and (2) required anomaly coordinate locations must be within 1 meter (3.28 feet) of the actual 
location. 

The percentage of coverage for each investigated segment, block, or parcel (contiguous lanes 
for grid or aerial coverage, individual transects for non-contiguous traverses) will be determined.  
Field logs should include survey progress and geophysically important features.  Significant lack 
of coverage (> 5 percent missed) in the case of total-coverage mapping will be flagged and 
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annotated with the steps to be taken to resolve the missed coverage.  Unavoidable obstacles 
will have been mapped using mapping or survey grade GPS systems and should result in direct 
correspondence with missing data.  Data drop-outs or inexplicable data shortages, if not 
detected during the field review, will be discussed with personnel on site to identify the root 
problem and steps needed for resolution.  In the case of Transect-coverage mapping, the total 
length of transects will be monitored to ensure the recommended minimum coverage goals are 
met. 

4.4.3 Quality Reporting 

The QA/QC results of the geophysical survey will be tracked on a master spreadsheet that will 
tabulate survey area identification, coordinates, and date surveyed.  A table will be developed 
and progressively updated that presents pertinent anomaly data (e.g., anomaly identity, 
amplitude, width, apparent source, depth-to-target).  A weekly Quality Report will be prepared 
and submitted to the Project Manager that presents a summary of quality management 
activities, findings, recommendations, and/or corrective action notices.  A QC summary will be 
prepared and submitted to the CESPL Project Manager at the completion of the field effort. 

4.4.3.1 Integrity/Data Storage 

Copies of all digital and hardcopy data will be made on site.  These data will include the raw 
field data in its native format, ASCII files containing X, Y, and sensor readings of the raw field 
data, processed data in ASCII or Geosoft data base format, digital images of all daily field logs 
and digital images of daily processing logs.  These data will be stored in an on-site computer for 
data processing and archived in an on-site external hard drive, as well as on the server in the 
MARRS Escondido, California office.  Access to these data will be via additional copy only – no 
manipulation of these data will be allowed (other than copying). 

4.5 EQUIPMENT MAINTENANCE AND RESPONSE CHECK 

4.5.1 Maintenance 

All tools, instruments, and equipment deployed to the project site will be properly maintained 
and calibrated (as necessary) IAW the instrument manufacturer specifications or standard 
industry practice.  This applies to equipment used in the field for UXO safety support and related 
activities affecting quality, including geophysical instruments, communications equipment, 
vehicles/machinery, environmental monitoring equipment, and personal protective equipment.  
Rulers, tape measures, levels, and other such devices need not be standardized if normal 
commercial equipment provides adequate accuracy, but will be maintained in good working 
condition.   

Equipment will be protected from dust and contamination and visually checked for damage prior 
to use.  Preventative maintenance on the metal detectors and GPS units will be performed on a 
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regular basis according to the manufacturers' operating instructions or recommendations.  
Critical spare parts will be kept on hand to minimize downtime.  All maintenance will be 
recorded in the Equipment Maintenance/Calibration Log. 

4.5.2 Response Check Log 

All metal detectors and GPS units will be checked daily for operational function against a known 
(standard) source to ensure quality standards are maintained.  Instrument response results will 
be stored in a response tracking spreadsheet to provide historical and daily evaluation of 
system performance.  The database will track the time and date of the last check, the item 
name, and serial number or identification number.  A printout of the database will be available 
when requested. 

4.5.2.1 Metal Detector and GPS Hand-held Unit Checks 

All metal detectors will be checked daily against a known metallic anomaly source, typically an 
item in the site-specific test strip.  The detectors are checked against these sources to ensure 
they are operational and capable of detecting metal objects as specified in the PWS (Appendix 
A).  To assure a margin of safety for the UXO teams, the instruments used to assess the 
proximity of subsurface metallic anomaly sources must be capable of “outreaching” the 
penetration of the digging implements.  To ensure that instruments remain operational during 
field operation, the UXOQC/SO will periodically check all instruments against a surface anomaly 
(i.e., keys, watch) and document response in daily log. 

Detectors that fail to detect inert munitions or simulants in the field will be considered to have 
failed QC and will be removed from service until repaired/recharged. 

Hand-held GPS receivers used for navigation purposes and recording surface visual features 
will be checked daily over a known (UTM coordinates established) location to ensure it is 
operating within manufacturer’s specifications.  These GPS units must be capable of sub-meter 
accuracy.  Each unit will be checked daily and monitored for adequate battery voltage, correct 
configuration and receipt of sufficient data to update the project GIS.  Handheld GPS that do not 
meet this standard will be considered to have failed and will be removed from service until they 
can meet the standard.   

4.5.2.2 Records 

Records pertaining to maintenance/calibration/response checks include: 

• Daily Field Activity Report entries; 

• QC Report; 

• Equipment Maintenance/Calibration check log entries; and 
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• UXO Supervisor logbook. 

4.5.3 Corrective Measures 

Corrective measures will be tailored to the defect and applied, as necessary. 

4.5.4 Records Management 

All daily notes will be recorded in bound field notebooks, digitally-captured data will be copied to 
archive disks, and all data files will be accompanied by Microsoft Word documents detailing file 
content, file naming, and data processing performed on the field data. 

4.6 FIELD CHANGE CONTROL 

4.6.1 Responsibilities 

Any individual, including the PM, assigned to perform or supervise a task that recognizes the 
necessity for a field change is responsible for instigating appropriate field changes and 
completing and submitting the FCR for review and approval. 

4.6.1.1 Project Manager 

The PM is responsible for the following: 

• Evaluating validity and acceptability of the FCR with respect to contract requirements. 

• Evaluating and documenting the effect of the field change on project costs. 

• Accepting, qualifying, or rejecting the field change. 

• Soliciting and obtaining approval (from CESPL) of any changes to the contract or costs 
prior to performance of any work affected by the changes. 

4.6.1.2 Quality Control Manager 

The QC Manager is responsible for evaluating and approving the changes to ensure that all QC 
requirements are met and that all changes to the contract are properly reviewed and approved 
by the responsible personnel (MARRS and CESPL).  The QC Manager will assist the PM in 
negotiation of changes to the contract scope with respect to QC. 

4.6.2 Procedure 

4.6.2.1 Recognition of Necessity for Field Changes 

During the course of field investigation activities, approved work plans, technical procedures, 
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and design documents will be followed unless some unforeseen contingency occurs.  In this 
instance, the performer of the task is required to determine the best approach toward 
satisfactory completion of the task through the following actions: 

• If warranted, stop affected activities until the PM and/or acting QC Manager evaluates 
the situation. 

• Instigate field changes for approval. 

4.6.2.2 Definition of Minor and Major Changes and Major Project Impact 

Field changes and major project impacts are defined in the following paragraphs. 

Minor Change - A Minor Change is defined as a field change that would not adversely affect 
the quality of the data or product in the field, the rationale for the field procedures, or costs. 
Minor changes may be implemented prior to approval by the PM and the QC Manager. 
Examples of minor changes are as follows: 

• Changing the sequence of the field activities. 

• Changing any of the administrative requirements relative to a remedial effort with the 
exception of those requirements mandated by federal or state regulations (e.g., 
chain-of-custody procedures). 

Major Change - A Major Change is defined as a field change that will adversely affect the 
quality of field activities, will cause a significant change in the cost or the scope of the activity, or 
will cause significant delays in the schedule.  Major changes will require the approval of the 
CESPL Contracting Officer and MARRS QC Manager.  Examples of major changes are as 
follows: 

• Significantly changing the area of sampling to be investigated. 

• Repairs or relocation of utilities not anticipated. 

• Significantly relocating a plant or animal species not defined in the contract. 

A change with Major Project Impact is defined as a change that has a major impact on project 
cost, schedule, and/or technical performance.  Some changes defined as major changes may 
have major project impact. 

Field changes will be documented by completing the FCR Form (Appendix F), and describing 
the reasons for the change, the recommended disposition, cost impact, impact on previous 
work, and type of change (Minor, Major, Major Project Impact).  The signed and dated form will 
be immediately provided to the PM and QC Manager for review. 
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4.6.2.3 Final Disposition 

After completion of the review and approval process, the FCR Form will be forwarded by the PM 
to personnel responsible for conducting the work and the QC Manager, with the following action 
requested: 

• If approved, the personnel responsible for the work will implement the change. 

• The QC Manager will note final disposition of FCR (e.g., change incorporated and work 
completed, change rejected and work performed per original requirements) on the FCR 
Form. 

• The QC Manager will verify that all changes to the scope of work (SOW) are marked on 
all copies in use in the field and on file. 

• The completed FCR Form will be submitted to the project file. 

• The PM will incorporate any approved cost adjustments into the budget and Work 
Breakdown Structure (WBS). 

If an implemented Minor Field Change is not approved by one of the reviewers, it will be 
deemed a nonconforming condition and, as such, will be treated as directed by the procedures 
for Nonconformance/Corrective Action. 

4.6.3 Records 

Records pertaining to Field Change Control will include: 

• Field Change Request Forms (Appendix F); and 

• Field Change Request Log. 

4.7 AUDITS 

An audit is an examination and evaluation performed to determine whether applicable elements 
of the site-specific QCP and Work Plan have been performed, documented, and effectively 
implemented IAW specified requirements.  A UXOQC/SO will be on site full time to conduct 
daily audits of UXO activities and documentation.  The QC Manager will conduct at least two on-
site QC audits during the RI field activities as an independent MARRS review and validation of 
the data collection and site management processes.   
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4.7.1 Objectives 

Audit objectives include: 

• To verify by evaluating objective evidence that the QCP and work plan are being 
implemented. 

• To assess the adequacy, effectiveness, and thoroughness of the QCP and Work Plan. 

• To verify conformance with approved procedures, work plans, drawings, specifications, 
and procurement documents. 

• To identify quality deficiencies. 

• To verify correction of previously identified quality deficiencies. 

4.7.2 Responsibilities 

The Program Manager will be responsible for reviewing audit results. The QC Manager is 
responsible for: 

• Implementing and conducting an audit program of MARRS activities per the 
requirements of this procedure; 

• Reporting quality deficiencies to management; and 

• Reviewing and evaluating audit reports to determine if quality deficiency trends are 
developing. 

The QC Manager (or UXOQC/SO) is responsible for: 

• Auditing site work on a periodic basis and submitting QDNs for non-compliance; and 

• Reporting non-compliance to the PM and QC Manager. 

4.7.3 Audit Procedure 

4.7.3.1 Scheduled Audits 

The QC Manager will audit project-related activities at least semiannually.  Field activities will 
require audit at least once for each complete or partial quarter of field activity.  Re-auditing to 
verify implementation and satisfactory completion of recommended corrective actions will be 
performed as deemed necessary. 
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4.7.3.2 Unscheduled Audits 

Unscheduled audits may be performed if the following occurs: 

• Significant changes are made in functional areas of the QCP, such as significant 
reorganization or procedure revisions. 

• There is evidence of a serious breakdown in the implementation of the QCP. 

• A systematic, independent assessment of program effectiveness is necessary. 

• It is necessary to verify implementation of recommended corrective actions. 

4.7.3.3 Audit Report 

An audit report will be prepared and signed by the QC Manager and will include the following: 

• Audit scope; 

• Audit date; 

• Auditor identification; 

• Controlling documents; 

• Personnel contacted; 

• Audit result summary, including an evaluation statement of elements audited; and 

• Identification of any QDNs. 

The report, with attached QDNs, will be distributed to responsible management.  The audit 
report will be issued within 30 days of the audit. 

4.7.3.4 Follow-Up 

The PM will review the audit report and any QDNs.  If a QDN has been issued, the PM will 
determine and schedule appropriate corrective action to prevent recurrence.  The PM will 
describe the corrective action taken on the QDN and submit the notice to the QC Manager in 
the designated time frame, which should not be more than 30 days after audit report issuance. 

The QC Manager will: 

• Verify that the PM completes the appropriate sections of the QDN and submits the form 
within the designated time; 
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• Review the response and determine whether it is satisfactory; 

• Evaluate evidence of completion of corrective action to determine whether the action 
taken is satisfactory; 

• Request an additional response if the response and/or corrective action is 
unsatisfactory; 

• Close the QDN, if the response and/or corrective action is satisfactory; and 

• Complete the Audit Closure blocks. 

4.7.4 Records 

QC Audits will be annotated on the UXOQC Inspection and Audit Log form located in Appendix 
F. 

4.8 NONCONFORMANCE/CORRECTIVE ACTION 

4.8.1 Purpose 

The purpose of this section is to: 

• Verify that conditions adverse to quality (non-conformances) are identified and reported 
to appropriate management levels; 

• Verify that nonconforming items (e.g., test data, analyses) are appropriately marked 
and/or segregated and not used until corrective action has been completed; 

• Verify that appropriate corrective actions or dispositions (i.e., accept, reject, repair, 
rework) have been recommended, approved, and implemented; and 

• Provide a system for the review and analysis of conditions adverse to quality 
(nonconformance) to determine their causes and trends, and to verify that corrective 
actions will preclude recurrence of adverse conditions. 

4.8.2 Responsibility 

All MARRS project team personnel will be responsible for identifying and reporting 
nonconformance.  The supervisor of the activity is responsible for: 

• Evaluating non-conformances to determine if the work should be stopped; 

• Proposing corrective action; 
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• Implementing corrective action; and 

• Evaluating nonconformance impact on prior work or on previously obtained data (if any), 
and notifying all individuals and organizations that may be affected by the 
nonconformance and resulting data. 

The PM and QC Manager are responsible for: 

• Evaluating non-conformances to determine if the work should be stopped, and/or if the 
nonconformance should be reported to CESPL; 

• Approving the proposed corrective action or disposition; 

• Verifying that the corrective action or disposition has been satisfactorily implemented; 
and 

• Providing (if necessary) CESPL with a written report of any nonconformance. 

The QC Manager is responsible for reviewing non-conformances to determine if trends adverse 
to quality are developing, and proposing and implementing long-term corrective action to 
prevent recurrence of any identified nonconformance trends. 

4.8.3 Nonconformance Procedures 

4.8.3.1 Identification and Reporting of Nonconformance 

A nonconformance exists if there is a deviation from or noncompliance with the contract SOW 
and contract requirements, the QCP, approved procedures, work plans, or other project 
requirements.  Non-conformances also include major errors in documented analysis, data, or 
results, and deficiencies in documentation or any other aspect of the project that affects quality.  
Personnel who identify a nonconformance will report the condition by: 

• Completing Part A of the Nonconformance Report (NCR) (Appendix F); 

• Requesting an NCR number from the QC Manager, who will enter the NCR on the log; 
and 

• Distributing the NCR to the PM and QC Manager. 

4.8.3.2 Evaluation of Nonconformance Report 

The QC Manager and PM will review the NCR to determine the following: 

• If the ongoing work should be stopped. 
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• If the nonconformance constitutes a significant condition adverse to quality, and in such 
a case, the cause of the condition.  Examples of significant conditions adverse to quality 
are failures to implement the QCP, major errors in data or analyses that had previously 
been approved, major deviation from the contract or CESPL-approved work plans, major 
deviations from the SOW, and conditions that may affect the cost or schedule of the 
work.  Non-conformances that constitute significant conditions adverse to quality will be 
reported to CESPL.  

• If the nonconformance has any impact on previously obtained data or reports submitted 
to CESPL or other organizations.  If affected, the PM will note the impact in the remarks 
section of the NCR and notify in writing all individuals and organizations that may be 
affected by the nonconformance and resulting data. 

4.8.3.3 Recommendation of Corrective Action or Disposition 

Persons determining corrective action or disposition will have demonstrated competence, an 
adequate understanding of the requirement, and have access to pertinent background 
information (e.g., the engineer responsible for the work plan).  The QC Manager will recommend 
corrective action or disposition to resolve the nonconformance by completing Part C of the NCR.  
In the case of a nonconformance, the corrective action will be such as to preclude recurrence of 
the nonconformance.  The recommended corrective action or disposition will be reviewed and 
approved by the PM and QC Manager. 

4.8.3.4 Corrective Action Implementation and Verification of Implementation 

The approved corrective action or disposition will be implemented by appropriate personnel.  
When completed, Part D of the NCR will be signed and dated by personnel performing the 
corrective action.  Corrective action or disposition implementation and NCR closeout will be 
reviewed and approved by the PM and QC Manager.  The identification, cause, and corrective 
action for a nonconformance that is adverse to quality will be reported to the QC Manager. The 
completed NCR will be given to the QC Manager for logging into the NCR Log and filing in the 
QC records. 

4.8.3.5 Work Stoppage 

Work stoppage authority, for other than safety, resides with the QC Manager, PM, Site 
Manager, UXOQC/SO, and CESPL.  If it is determined that work will be stopped, it will be noted 
in Part B of the NCR; the conditions necessary for work to resume will be noted in the Remarks 
section of Part B of the NCR, and coordinated with CESPL.  The supervisor will direct project 
personnel to stop all affected work.  Work will not be restarted until the conditions required to 
restart work have been satisfied and written approval has been received from the QC Manager. 
All work stoppages will be reported to CESPL. 
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4.8.3.6 USACE Notification 

If USACE notification is required, the PM will submit a written report of the nonconformance with 
the proposed corrective action or disposition, and will obtain concurrence from CESPL. 

4.8.3.7 Tracking of Nonconformance Reports 

The QC Manager will monitor nonconformance reports to determine if trends adverse to quality 
are developing.  If such trends are developing (e.g., repetitive NCR related to a particular 
activity, organization), the QC Manager will issue a written report identifying the problem to the 
Program Manager.  The Program Manager will evaluate the identified problem and propose and 
implement a written corrective action program to prevent recurrence of the nonconformance. 

4.8.4 Records 

Records pertaining to Nonconformance/Corrective Action will include the following: 

• NCR; 

• NCR Log; 

• Documentation of Notification of Nonconformance to CESPL; 

• Evaluation of NCR trends; and 

• Corrective Action Report for NCR trends. 

4.9 LESSONS LEARNED 

During the course of field activities, data or information may be discovered that could eliminate 
or reduce challenges and/or offer opportunities for quality and productivity improvements 
through value engineering.  Lessons learned are annotated and archived as soon as possible to 
allow access by project personnel.  These lessons learned are considered as valuable tools in 
updating plans and procedures for subsequent field activities to include further 
geophysical/intrusive investigations. 

To provide a method of capturing and documenting lessons learned, weekly quality 
management meetings will be held and attended by the PM (in person or by telecomm), the QC 
Manager, Site Manager, SUXOS, UXOQC/SO, team leaders, and QC personnel.  Topics of 
discussion for these debriefs will address the following: 

• Problems; 

• Solutions; 

• Alternatives; 
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• Trends; and 

• Quality/Productivity Improvements. 
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5.0 EXPLOSIVES MANAGEMENT PLAN 

5.1 EXPLOSIVES MANAGEMENT 

This chapter describes the procedures applicable in the conduct of explosives
the Former Borrego Maneuver Area (BMA) Munitions Response Area (MRA
Hotel, San Diego County, California.  These procedures include Acquisition;
Storage; Transportation; Receipt; Lost, Stolen, or Unauthorized Use; and I

 management at 
)-1104 Borrego 
 Initial Receipt; 

nventories.  This plan 
 the conduct of explosives management on the site.  

These procedures are in accordance with (IAW) the following: 

R) 45.5. 

Publication 5400.7. 

oD) 6055.9-STD. 

aws and Regulations. 

tates Army Corps of Engineers (USACE) Data Item Description (DID) MR-005-

 explosives and 
go Hotel.  This 
bility and use of 
nsferred to the 

 Possessor Forms required to conduct explosive 
operations at Borrego Hotel must be submitted to BATFE within 30 days after mobilization for 
personnel that will handle or have access to explosives.  A minimum of one person (as required 
by the state) with a California Blaster’s license must be on-site during demolition operations.  
MARRS will contact San Diego County Sheriff’s Department to obtain permits for the receipt, 
transportation, storage and use of explosives.  MARRS will obtain the necessary local permits, 
submit BATFE Possessor Forms required to conduct explosive operations, and ensure a 
licensed blaster is on site during demolition operations. 

applies to all site personnel involved in

• Federal Acquisition Regulation (FA

• Alcohol, Tobacco, and Firearms (ATF) 

• Department of Defense (D

• Department of Transportation (DOT) Regulations. 

• Local/State L

• United S
03. 

• DA Pam 385-64. 

5.1.1 Acquisition 

MARRS Services Inc.’s (MARRS’) subcontractor InDepth is licensed through the Bureau of 
Alcohol, Tobacco and Firearms and Explosives (BATFE) to purchase and use
will supply commercial demolition material for disposal operations at Borre
license will be available on site for local, state, or federal inspection.  Accounta
the explosives will remain with the subcontractor unless custody is tra
Government or another contractor with a current BATFE explosives license. 

Permits for San Diego County and BATFE
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5.1.1.1 Acquisition Source 

pplier.  Only the 
losives from the 

commercial supplier.  No other personnel will be authorized to receive explosives from the 

The types of explosives that may be used, but are not limited to, are: 

 

ing systems. 

s. 

charges (22-gram perforator). 

• Detonating cord (100-grain). 

• Shock Tube. 

Only those individuals named on the Explosive Authorization Form (Appendix F) may sign for 
om the shipper/vendor.  A completed authorization list will be posted at 

e quantity 
 personnel listed 

 signing for any demolition 
materials. 

Explosive shipments may be accompanied by the explosive supplier’s/vendor’s bill of lading and 
the freight company's shipping document (if applicable).  The initial inventory will include 
reconciling of the two documents, as appropriate, with the actual shipment received. 

Regardless of the outcome of the initial inventory, one copy of the bill of lading and the freight 
company’s shipping document, as appropriate, will be attached to a copy of the Purchase Order 
(PO).  One copy of each of these documents will be kept on file at the site field office. 

Commercial explosives will be purchased from a licensed local commercial su
subcontractor’s Demolition Team will be authorized to request and receive exp

vendor. 

5.1.1.2 Listing of Proposed Explosives 

• C-4 demolition charges.

• non-electrical (NONEL) initiat

• NONEL surface delay

• Shaped 

• NONEL detonators. 

5.1.2 Initial Receipt 

explosives received fr
the site and provided to the commercial explosives supplier.  In order to ensure th
shipped is the same as the quantity listed on the shipping documents, two UXO
on the explosive authorization list will inventory the shipment prior to

5.1.3 Receipt Procedure 
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5.1.3.1 Explosives Receipt Discrepancy 

shipped and the 
 subcontractor’s 
and indicate the 
ation and inform 

d/or shipper must then correct their documents 
 the site.  Only the actual quantity of explosives received 

 

or return of explosive material, the SUXOS will conduct a joint inventory 
O Technician III demolition team leader.  Unused demolition 

 

n 

molition Record 
 for their intended purpose. 

"as needed/for day use only" basis by the licensed local vendor. 

losives of Concern (MEC) will not be stored on site per the Explosive Siting 
Plan.   

s will not be required. 

Transportation of explosives or MEC will be in compliance with all federal, state, and local 
regulations.  Permits may not be required under Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) for on-site transportation of explosives or MEC.  Off-
site transportation of MEC is not authorized. 

5.1.5.1 Requirements for Vehicles Transporting Explosives or MEC 

Explosives or MEC will be transported in closed vehicles whenever possible.  Day boxes (Type 

In the event that there is a discrepancy between the quantities of explosives 
quantity received, the Senior Unexploded Ordnance Supervisor (SUXOS) and
Demolition Team Supervisor will immediately contact the explosives supplier 
discrepancy.  It is the responsibility of the supplier and shipper to rectify the situ
the subcontractor of the results.  The supplier an
and forward a revised bill of lading to
will be signed for on the bill of lading at the time of delivery.

5.1.3.2 Receipt/Return of Explosive Material 

Following each receipt 
in conjunction with the UX
explosives will be returned to the vendor at the end of daily demolition activities.

5.1.3.3 Certificatio

The SUXOS and Demolition Team Supervisor will sign and date the De
(Appendix F) certifying that the explosives were used

5.1.4 Storage 

Commercial explosives will not be stored on site.  Demolition explosives will be delivered on an 

5.1.4.1 Establishment of Explosive Storage Facilities 

Munitions and Exp

5.1.4.2 Physical Security of Explosive Storage Facilities  

Physical security for MEC magazine

5.1.5 Transportation 
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 should be used if the vehicle is not closed.  The 

aily using the Vehicle 

10 BC-rated fire 
ld office. 

• The load shall be well-braced and secured during shipment.  Material will be transported 
s or on a wooden bed liner, dunnage, or sand bags to protect the explosives 

etal bed or fittings. 

ble. No storage authorized. 

5.1.6.1 MEC Magazine Inventory Procedures 

onciliation of Inventory Discrepancies 

In the event that there is a discrepancy during any explosives/MEC activity, the status will be re-
ved, the CESPL 
tive, local law 

 and BATFE will be notified within 24 hours of identifying the explosives 
as lost/stolen. 

5.1.8 Explosives/MEC not Expended 

Explosives or MEC that were issued for use/disposal, but were not used or disposed, will be 
secured until used and/or for commercial explosives returned to the supplier at the end of the 
workday. Explosive Accountability Records will be updated to reflect the status of 
MEC/commercial explosives. 

3) of adequate sizes to contain all explosives
following requirements apply to each transporting event: 

• Vehicles transporting explosives or MEC will be inspected d
Inspection Form (Appendix F) and be properly placarded. 

• Vehicles transporting explosives shall have a first aid kit, two 
extinguishers, and communications with the SUXOS and fie

• Vehicle engine will not be running when loading/unloading explosives. 

in day boxe
from contact with the m

5.1.6 MEC Inventory 

Not applica

Not applicable. 

5.1.6.2 Rec

Not applicable. 

5.1.6.3 Inventory Schedule 

Not applicable. 

5.1.7 Lost/Stolen or Unauthorized Use of Explosives/MEC 

evaluated a minimum of two additional times.  If the discrepancy is not resol
Contracting Officer, MARRS Project Manager, CESPL Safety Representa
enforcement agencies,
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5.1.9 Procedures for Disposal of Unused Explosives 

disposed of by 
on-site or custody and accountability will be transferred back to the commercial 

supplier. 

At the end of each demolition event, all unused explosives will either be 
detonation 
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6.0 ENVIRONMENTAL PROTECTION PLAN 

This Environmental Protection Plan has been developed to minimize impacts to 
from Remedial Investigation/Feasibility Study (RI/FS) activities at MRA-1104
Additionally, it identifies cultural and biological resources found in and a

the project area 
 Borrego Hotel.  

round Borrego Hotel and 
outlines possible mitigation measures that can be used to avoid or lessen the impacts from 

intrusive investigations.   

ection including: 

 and Endangered Species Protection 

rotection 

ntrol 

 of the following 
coastal zones, trees and shrubs removed during site activities, burning 

 and decontamination and 
RA-1104 RI/FS, therefore 

very limited.  If it is deemed necessary to perform one or more of these 
fore the activity 

ATE 

the investigation 
process, ARAR lists will be updated as additional ARARs are identified.  Section 121 of 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) requires 
that site cleanups comply with federal ARARs, or state ARA  cases where these 
requirements are more stringent than federal requirements.  ARARs are derived from both 
federal and state laws.  Under the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) Section 121(d)(2), the federal ARARs for remedial action could 
include requirements under any of the federal environmental laws (e.g., Clean Air Act [CAA], 

surface visual surveys, geophysical investigations, and MEC 

This plan will discuss multiple topics of environmental prot

• Applicable or Relevant and Appropriate Requirements (ARARs) 
• Threatened
• Wetlands 
• Cultural Resource P
• Waste Removal 
• Dust and emissions co
• Spill control and prevention 
• Storage and temporary facilities 
• Access routes 

 
United States Army Corps of Engineers (USACE) guidance requires discussion
topics when applicable: 
activities conducted at the site, control of water run on and run off,
disposal of equipment.  These topics are not applicable to the M
discussion will be 
activities, an attachment to this plan will be developed and provided be
commences at the project site. 

6.1  ASSESSMENT OF APPLICABLE OR RELEVANT AND APPROPRI
REQUIREMENTS 

This plan presents an initial assessment of ARARs for MRA-1104.  Throughout 

Rs in
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Clean Water Act [CWA], Safe Drinking Water Act [SDWA]).  State ARARs inclu
requirements under state environmental or facility siting laws that are mor
federal ARARs and that have been identified in a timely manner, according
Federal Regulations (CFR) Part 300.400(g)(4).  A requ

de promulgated 
e stringent than 
 to 40 Code of 

irement may be either “applicable,” 

other substantive 
r federal or state 
ation of whether 

cumstances at the site or the 
ertinent jurisdictional prerequisites must be met for the 

s are as follows: 

 
the law. 

e activities occur. 
 

s. 

of the statute or 

s at the site are 
.  “Relevant and 
ental protection 

, that, while not 
le, address problems or situations sufficiently similar to those encountered 

 
actors, including 
circumstances of 
rity between the 
 as relevant and 

Determining whether a requirement is both relevant and appropriate is a two-step process.  
First, to determine relevance, a comparison is made between the response action, location, or 
chemicals covered by the requirement and related conditions at the site, release, or potential 
remedy.  A requirement is relevant if it generally pertains to these conditions.  Second, to 
determine whether the requirement is appropriate, the comparison is further refined by focusing 
on the nature of the items, the characteristics of the site, the circumstances of the release, and 

“relevant and appropriate,” or “to be considered” (TBC). 

Applicable requirements are defined as those cleanup or control standards, or 
environmental protection requirements, criteria, or limitations promulgated unde
laws.  Applicable requirements are identified on a site-specific basis by determin
the jurisdictional prerequisites of a requirement fully address the cir
proposed remedial activity.  All p
requirement to be applicable.  These jurisdictional prerequisite

• The party must be subject to the law. 

• The substances or activities must fall under the authority of 
 

• The law must be in effect at the time th

• The statute or regulation requires, limits, or protects the types of activitie
 
A requirement is applicable if the specific terms (or jurisdictional prerequisites) 
regulation directly address the circumstances at the site. 

If not applicable, a requirement may be relevant and appropriate if circumstance
sufficiently similar to the problems or situations regulated by the requirement
appropriate” refers to those cleanup standards, or other substantive environm
requirements, criteria, or limitations promulgated under federal or state law
necessarily applicab
at the CERCLA site, and whose use is well-suited to the particular site.  The relevance and
appropriateness of a requirement can be judged by comparing a number of f
the characteristics of the remedial action, the items in question, or the physical 
the site, with those addressed in the requirement.  If there is sufficient simila
requirements and circumstances at the site, determination of the requirement
appropriate may be made. 
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the proposed response action.  The requirement is appropriate if, based on such
use is well-suited to the particular sit

 comparison, its 
e.  The facility must comply with requirements that are 

In addition to ARARs, non-promulgated advisories or guidance referred to as TBC materials 

A Section 121(d) 
 conditions for a 

 alternative must be protective even if an ARAR 
f Defense (DoD) 

llows: 

tion that will attain such 
level or standard of control when completed. 

 greater risk to 
 options. 

 
. 

hat is equivalent 
oach. 

•  

available monies 
 for protection of public safety and the environment at sites where the need 

t applicable to DoD sites). 

based upon the 
ed for cleanup.  
 are described in 

Chemical-specific ARARs include those environmental laws and regulations that regulate the 
release to the environment of materials with certain chemical or physical characteristics or that 
contain specified chemical compounds.  These requirements generally set health- or risk-based 
concentration limits or discharge limits for specific hazardous substances by media.  Chemical-
specific ARARs are triggered by the specific chemical contaminants found at a particular site.  
The U.S. Environmental Protection Agency (EPA) presently considers standards developed 

determined to be both relevant and appropriate. 

may also apply to the conditions found at a site.  TBCs are not legally binding. 

There are certain circumstances under which ARARs may be waived.  CERCL
allows the selection of alternatives that will not attain ARAR status if any of six
waiver of ARARs exists.  However, the selected
is waived.  Only five of the conditions for a waiver may apply to a Department o
site.  The conditions for a waiver are as fo

• The clearance action selected is only part of a total response ac

 
• Compliance with such a requirement at a particular site will result in

human safety and the environment (e.g., worker safety) than alternative

• Compliance is technically impracticable from an engineering perspective
 

• The clearance action selected will result in a standard of performance t
to an applicable requirement through the use of another method or appr

 
 A state requirement has not been equitably applied in similar circumstances on other

clearance actions within the state. 
 

• A fund-financed clearance action does not provide a balance between 
and the need
is more immediate (no

 
ARARs that govern actions at CERCLA sites fall into three broad categories 
chemical contaminants present, site characteristics, and alternatives propos
These three categories (chemical specific, location specific, and action specific)
the following subsections. 

6.1.1 Chemical-Specific ARARs 
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WA, and federal 
RARs.  A more 

terion, or limitation promulgated pursuant to a state 
 a potential ARAR. 

e areas.  These 
 at the site.  An 

example of a location-specific ARAR is compliance with the Endangered Species Act (ESA) of 
id sensitive ecosystems or habitats.  Location-specific ARARs also 

 areas. 

e acceptable treatment and disposal 
procedures for hazardous substances.  These ARARs generally set performance, design, or 

ific controls or restrictions on particular kinds of activities.  An example 
e dust generated 

ts for remedial 
rrent and future 

i.e., Surface Clearance of MEC, Subsurface Clearance of MEC to 
Depth of Detection), determining whether a requirement was pertinent to future MEC response 
actions, potential ARARs were initially screened for applicability.  If determined not to be 
applicable, the requirement was then reviewed for both relevance and appropriateness.  
Requirements that are considered relevant and appropriate command the same importance as 
applicable requirements.  Initial potential federal and state ARARs determined to be specific to 
MRA-1104 are listed in Table 6-1. 

under the Resource Conservation and Recovery Act (RCRA), the SDWA, the C
Ambient Water Quality Criteria for the protection of aquatic life as potential A
stringent standard, requirement, cri
environmental statute is also

6.1.2 Location-Specific ARARs 

Location-specific ARARs govern activities in certain environmentally sensitiv
requirements are triggered by the particular location and the proposed activity

1973, as amended, to avo
focus on wetland or floodplain protection areas, or on archaeologically significant

6.1.3 Action-Specific ARARs 

Action-specific ARARs are restrictions that defin

other similar action-spec
might be a state air quality management authority that sets limitations on fugitiv
during grading and excavation activities during a clearance action. 

6.1.4 Screening of ARARs 

Development of ARARs at MRA-1104 involved screening known or requiremen
military munitions response activities at MRA-1104 that may or will apply to cu
actions were considered (
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Table 6-1.  Applicable or Relevant and Appropriate Requirements (ARARs), MRA-1104 

Requirement Citation Description Type A/RA/ 
TBC 

Comments 

Federal 
Archaeological 
Resources Protection Act 
(ARPA) 

16 U.S.C v , and 
, archaeological 

resources.  Prohibits disclosure of archaeological 

Location 
specific 

es) are uncovered or 
eldwork, proper procedures 

must be in place under the ARPA to evaluate 
al resources. 

 

. 470 ARPA prohibits unauthorized exca
sets standards for protection of

ation of

resources by federal agencies. 

A If any sites (properti
affected by the fi

and protect cultur

Clean Air Act 
Amendments (CAAA
1977 and 1990 

.C
et seq 

 
seq. 

y air quality 
alth, welfare, 

plant and animal life, buildings, materials, and 
s th A. 

Location 
specific 

that would require air 
quality monitoring for PM10, sulfur oxide, 
particulate matter, ozone, nitrogen dioxide, and 

) of 
42 U.S . 7401 Establishes primary and secondar

standards necessary to protect he

40 CFR 50 et 
visibility.  Responsible agency i e U.S. EP

A Activities may occur 

lead. 

Clean Water Ac
(formally

t (CWA) 
 titled) the 

Federal Water Pollution 
Control Act (as amended 
11/27/2002) 

33 U.S.C
et seq. 

estoring and 
nd biological 
 they can 

support protection and propagation of fish, 
shellfish, wildlife and other “beneficial uses” 
such as drinking water, recreation and irrigation. 

Location 
specific 

 the CWA is the principal 
program protecting our 
resources and may include 
hen they meet the 
 of the U.S. (WOUS).  

Disturbances to riparian, wetland habitats or 
vegetation may require mitigation such as 

d surface to pre-project 
nting native vegetation in 

. 1251 Establishes broader goal of r
maintaining chemical, physical, a
integrity of the nation’s waters so

A Section 404 of
federal regulatory 
remaining wetland 
dry desert washes w
definition of Waters

contouring the groun
elevation and repla
appropriate ratios. 

Endangered Species Act 
(ESA) of 1973 (as 
amended) 

16 U.S.C

1533 

or significant 
modification of their habitat (Section 9). Section 
7 of the act regulates federal agencies to prevent 
actions, including permitting actions that may 
jeopardize the continued existence of listed 
species. The definition of take includes: harass, 

Location 
specific 

Procedures (SOP) for this 
project require that prior to and during field 
activities, impacts to listed species will be 
avoided and modification of their habitat, when 
una will proceed according to the 
approved mitigation plan (Section 2.1.6).  All 

.  Prohibits “take” of listed species A Standard Operating 

voidable, 
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Requirement Citation Description Type A/RA/ 
TBC 

Comments 

harm, pursue, hunt, shoot, wound, kill, trap, 
capture, or collect. 

 should undergo briefing 
ent and measures for 

precluding impacts to species and their habitat. 

on-site employees
regarding species pres

Executive Order No. 
11988 

42 F.R. 26951  loss
impacts of floods on human safety.   

Location 
specific 

de major construction or 
 work, planning and procedures 

duce flooding. 

Order to reduce risk of flood  and minimize TBC If activities inclu
excavation
must be in place to re

Executive Order No. 
11990 

42 F.R. uction, loss, or 
 preserve and 

enhance natural and beneficial values for 
 o  

Location 
specific 

ies or sites are within areas containing 
wetlands proper planning and procedures must 
be in place to protect wetlands.   

26961 Order to minimize the destr
degradation of wetlands and

projects that are federally assisted
federal lands. 

r are on

RA If activit

Federal Transportation 
Act 

49 CFR Part 
172.101 

The DOT considers MEC "hazardous material" 
for manifesting purposes under the DOT 
regulations. 

Action 
specific 

 explosives to be used in the 
C as a means of on-site 

mply with DOT regulations.  
personnel must inspect the 

ives, and the transport 
vehicle must be appropriately placarded. 

A Transportation of
detonation of ME
disposal must co
UXO-qualified 
loading of the explos

Fish & Wildlife 16 U.S.C.  661 
. 

Provides mechanism for USFWS to evaluate 
fede cy 

at es or 

cation 
ecific 

RA Activities are projected to occur in areas 
ildlife.  Provisions of this act 
d. 

Coordination Act et seq impacts to fish and wildlife for 
actions that may modify natural w
water bodies.   

ral agen
ercours

Lo
sp populated with w

should be followe

Hazard Communicati R 
1910.1200 

ated
chemicals produced or imported be evaluated, 
and that information concerning their hazards be 
transmitted to employers and employees. 

Action 
specific 

nd visitors must be made 
aware of the hazards associated with MEC 
clearance and UXO demolition activities.  

on 29 CF Part Specifies that the hazards associ  with all RA All employees a

N If additional ational Historic 16 U.S.C. 470 Requires action to be taken to locate, identify, Location A properties are uncovered or 
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Requirement Citation Description Type A/RA/ 
TBC 

Comments 

Preservation Act (NHPA) evaluate, and protect cultural resources. specific e affected by intrusive MEC 
sampling, conditions of NHPA must be 
followed. 

existing sites ar

Occupational Saf
Health

ety 
 Administration 

(OSHA) 

 CFR 
1910.12

rd te 
ust be carried 

 operations for 
the release of, or substantial threat of, hazardous 
substances without regard to the location of the 
hazard. 

Action 
specific 

r explosion will exist 
C clearance activities.  All 
be in compliance with 29 

20, requiring workers to be 
40-hour health and safety trained with 8-hour 
refresher.  An annual medical surveillance 

quired. 

and 29 Part 
0 

Defines the manner in which haza
and emergency response actions m
out.  Covers emergency response

ous was A Possibility of a fire o
during intrusive ME
site personnel must 
CFR Part 1910.1

examination is also re

OSHA 29 U.S.C.  
78

Regulates worker health and safety. Action 
c 

RA Under 40 CFR Part 300.38, requirements of the 
sponse activities under the 

NCP. 
651-6  specifi act applies to all re

Public Affairs FR e 
 re

Action 
specific 

ode should be followed. 40 C
300 

Part Public affairs coordination must b
IAW directives for the CERCLA

conducted 
sponse 

action. 

A (HTW) 
RA (MEC) 

Provisions of this c

RCRA 40 CFR 
261.23 

ctivit uding Contaminan
specific 

eets the characteristics of 
 be treated as hazardous. 

Part Identifies characteristics of rea
explosives. 

y, incl t A Solid waste that m
reactivity should

RCRA, Identificati
Listing of Ha
Wastes 

on
zardous 

FR 
261.3 

deter
te 

rdous waste 
characteristics, such as reactivity/toxicity. 

ion 
specific 

y that an analysis of 
may be required to determine if 
d as an RCRA hazardous 

 and 40 C Part Requires waste be analyzed to 
represents RCRA hazardous was
established lists and haza

mine if it 
based on 

Act A There is the possibilit
excavated soils 
they are classifie
waste. 

Resource, Conservation, 
and Recovery Act 
RCRA) Subpart M 
Military Munitions 
ule) 

40 CFR Part 
266 

Identifies when military munitions become a 
solid waste, and, if these wastes are hazardous, 
the management standards that apply. 

Contaminant 
fic 

TBC Recovery, collection, and on-range destruction 
of MEC and munition fragments are not 
subject to hazardous waste regulations or 
per C discovered in burial pits or 
trenches could be considered solid waste IAW 

(
(
R

speci

mits.  ME
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Requirement Citation Description Type A/RA/ 
TBC 

Comments 

the rule.  Howev
applicable until th
federal Mi

er, this requirement is not 
e state implements the 

litary Munitions Rule as a state-
ral requirement. implemented fede

Transportation 49 CFR 
Parts 100-199  

Regulates transport of hazardous substances in 
California. 

Action 
specific 

RA 

 

 

 

Provisions of this code should be followed. 

 

State 

California Des
level Methodo

ignated
logy for 

Waste Characterization 

eport, 
California 
Regional 

ater Q
l 

Proposes a methodology for determining cleanup 
levels in soil based upon impact on groundwater. 

Chemical 
specific 

TBC Can be used in determining cleanup levels in 
soil that are protective of groundwater quality. 

 Staff R

and Cleanup Level 
Determination 

W
Contro

uality 

California Drinking 
Water Primary Standards 

Title 22, 
Sections 

1, 6
 644

Established Maximum Contaminant Levels 
(MCLs) for public water systems. 

Chemical 
specific 

 may be considered a potential 
source of drinking water.  State MCLs are 

federal MCLs.  Applicable 
d in drinking water.  RA if 

 human consumption.   

6443
and

4443, 
44 

R/RA Groundwater

more stringent than 
if HTW are foun
unsuitable for

California Endangered 
Species Act 

CESA Code 
2080.2081 

Mirrors the federal ESA and prohibits “take” of 
listed species including plants or significant 
modification of their habitat or actions that may 
jeopardize the continued existence of listed 
species. Establishes authority to permit 

Location 
specific 

A Federal action and federal take permits under 
the ESA require a consistency determination 
from the director of the CDFG.. 
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Requirement Citation Description Type A/RA/ 
TBC 

Comments 

incidental take. 

California Health and 
Safety Code (HSE) 20 Chap

6.8 
mploy safe 
cling, and 

rior to disposal.  
 response 

sal sites, and 
r medical expenses resulting 

from injuries caused by exposure to releases of 

Action 
specific 

ection 66261.23, MEC is 
 a hazardous waste. Provisions of 

this Code should be considered. 

HSC Division 
ter 6.5, 

Establishes regulations and incen
generators of hazardous waste to e
handling practices, treatment, recy
destruction of hazardous waste p
Also establishes a program for
authority for release, spills, dispo
compensation fo

tives to ensure 

hazardous substances. 

TBC Under Title 22, S
considered

Lake and Streambed 
Alteration Program 

 
1606 of State 
Fish and Game 

annel of streams 
and lakes and associated riparian vegetation 
where either may provide habitat for plant and 
wildlife resources of the state of California. 

Location 
specific 

a CDFG Section 1603 
“determination” and a Section 1602 Lake and 
Streambed Alteration Agreement (LSAA) for 
potential impacts to ephemeral streams or 
lakes. 

Section 1600- Protects flow, bed, bank and ch

Code 

TBC Project may require 

N ES: 
Re

OT
R gulations 

CDFG h and Game 
DOT 

A al Protection Agency 
S king System 

HTW = Hazardous Toxic Waste 
MEC = Munitions and Explosives of Concern 
PM10 = Particulate matter equal to or less than 10 microns in diameter 
U.S.C. = United States Code 
UXO = Unexploded ordnance

CF  = Code of Federal 
= California Department of Fis
= Department of Transportation 

EP  = Environment
HR  = Hazardous Ran
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6.2 CURRENT CONDITIONS 

n Desert.  Plant 
 are part of an 

luvial plains and 
a dry lake basin 
(99.900.07) an 

dforms near the 
esert salt bush scrub (Atriplex spp. 36.301.00), which is common on 

 (Prosopis spp. 
nt salt tolerant 

 thicket that provides important habitat for resident reptiles, 
 a very sparse 
occupy bare soil 
Salsola tragus),  

ylindropuntia sp. 
formis), saltbush 
splendens), and 

e boundaries of 
sin tiger whiptail 

(Aspidoscelis tigris tigris), Colorado Desert sidewinder (Crotalus cerastes laterorepens), western 
rattlesnake (Crotalus atrox), California quail (Callipepla californica), Red-tailed 

row (Amphispiza 
yon 

cinereoargenteus), bobcat (Lynx rufus), black-tailed jackrabbit (Lepus californicus), round-tailed 
ground squirrel (Spermophilus tereticaudus), white-tailed antelope squirrel (Ammospermophilus 
leucurus), Merriam’s kangaroo rat (Dipodomys merriami) and deser roo rat (D. deserti). 

Sensitive Species 
Sensitive plants and animals identified by the US Fish and Wildlife Service (USFWS), California 
Department of Fish and Game (CDFG), and California Natural Diversity Data Base (CNDDB) 

6.2.1 Biological Resource 

Regional Vegetation Communities and Associated Fauna 
MRA-1104 is within the Colorado Desert, which is a part of the larger Sonora
communities of the Borrego Valley-West Mesa area to the south of the BMA
ecological sub-region that includes vegetation of desert mountains, bajadas, al
valley bottoms. The MRA-1104 site lies within a valley bottom that contains 
called Halfhill Lake. Some of the lakebed may be classified as playa 
unvegetated saline habitat. Plant communities that occur on these desert lan
MRA-1104 site include d
the basin floors around the edges of dry lake basins, mesquite dry lake
61.510.03), and possibly desert sink scrub (36.700.00) that includes succule
species within the dry lake bed.  

Mesquite dry lake is a dense thorn
mammals and birds including migrating birds. Other scrub habitats have
distribution with bare soil between shrubs however invasive exotic species now 
areas and include Sahara mustard (Brassica tournefortii), Russian thistle (
Mediterranean grass (Schismus barbatus).  

Examples of additional common flora that occur in or around the boundaries of MRA-1104 
include:  creosote bush (Larrea tridentata), cholla and prickly pear cactus (C
and Opuntia sp.), desert holly (Atriplex hymenelytra), quailbush (Atriplex lenti
(Atriplex polycarpa), indigo bush (Psorothamnus schottii), ocotillo (Fouquieria 
desert tea (Ephedra spp.). 

Examples of fauna common within the Colorado Desert and occur within th
MRA-1104:  zebra-tailed lizard (Callisaurus draconoides rhodostictus), Great Ba

diamondback 
hawk (Buteo jamaicensis), Common Raven (Corvus corax), black-throated spar
bilineata), Bullock’s oriole (Icterus bullockii), coyote (Canis latrans), gray fox (Uroc

t kanga
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 records in within 
tem parasite on 

nus emoryi), Orcutt's woody aster (Xylorhiza 

 and information 
alifornia Natural 
nt to the Former 
ere investigated 

pecies that have 
hich includes all 
 to occur on the 
erived from the 

Archives Search 
cy Landing Field) (U.S. 

land District, 1997) and Archives Research Report Findings 
k Island District, 

vides the threatened and endangered species that may be found within or 
adjacent to MRA-1104. Species with CNDDB records that are exclusive to canyon and rock and 
foothill-slope habitats are omitted even though there are CNDDB records within 5 miles. Some 
species that may fly over, although they are not likely to use the habitat on site were included.  
Some plant species that are not in CNDDB records but may use the types of habitat on site 
were also included. 

 

occur within and around t he area (See Figure 6-1). Species that have CNDDB
proximity of the survey area include: Thurber's pilostyles (Pilostyles thurberi), a s
Emory’s indigo-bush or dyebush (Psorotham
orcuttii), and flat-tailed horned lizard (Phyrnosoma mcallii). 

The information compiled for this EPP was obtained primarily from documents
furnished by the government and follow-up research through the CDFG C
Diversity Database (CNDDB) for all the 7.5 minute quadrangles with and adjace
BMA, USFWS and State Park websites.  Twenty-one 7.5 Minute Quadrangles w
within the CDFG’s CNDDB for known and unprocessed occurrences of listed s
the potential to occur on the proposed project site.  The CNDDB is a tool w
CNDDB elements (species, natural communities) that have been documented
selected U.S. Geological Survey (USGS) topographic quads.  Species lists d
CNDDB contain recent and historical records of occurrence.  Sources include: 
Report Findings for the Former Borrego Hotel (Target Area and Emergen
Army Corps of Engineers, Rock Is
for the Former Borrego Maneuver Area  (U.S. Army Corps of Engineers, Roc
1997). 

6.2.1.1 Endangered / Threatened Spices 

Table 6-2 pro
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Figure 6-1.  CNDDB Species Distribution Map 
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for MRA-1104 
irements to Occur Within 

Project Boundary 

Table 6-2. State and Federally Listed Threatened and Endangered Species List 
Species Common Name Habitat Requ Statu

CDFG 
s Status 

USFWS
Potential 

FISH 

Cyprinodon 
macularius 

Desert pupfis gs, streams 
odies of 

fer shallow, clear water 

E estivates lakes and 
streams are dry and emerges 
when rehydrated. 

h Habitats include sprin
and margins or larger b
water.  Pre
with soft substrate.  

E High; fish a

Gasterosteus 
aculeatus 
williamsoni 

ored 
threespine 
stickleback 

well-
with associated 

pools and areas of dense 
d od 

E ks flowing water 
occur only during flood 

conditions - more than likely a 
s record. 

Unarm Require clear, flowing, 
oxygenated water 

vegetation for cover an
supply. 

 fo

E Low; site lac
would 

non-indigenou

Gila bicolor 
mohavensis 

Mohave tui Drainage.  
s; ponds 

c ditions

E Low; requires permanent water- 
more than likely a non-indigenous 

ecord. 

chub Native to Mojave River 
Prefer lacustrine habitat
and slow water slough on . 

E 

occurrence r

REPTILES 

Coleonyx swita t ban
ko 

 res ted to
ssive rock 

T ite lacks rock outcrop ki Barefoo
gec

ded Species seems to be
areas dominated by ma
formations. 

tric  - None – S

Crotalus ruber 
ruber 

Northern red-
diamond 
rattlesnake 

Occurs in a wide variety of arid 
and semi arid habitats that provide 
dense vegetation or rocky cover 

sc - None – Desert flats east of 
peninsular ranges are outside 
known range of species. 
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Species Common Name Habitat Requirements 
G

to Occur Within 
dary 

Statu
CDF

s Status Potential 
 USFWS Project Boun

Phrynoso
coronat

ma 
um 

an 
iego) horne

s cially 
shes, flood plains, 

ts

sc itable habitat, less 
ommon than flat-tailed horned 

rea. (blainvillii) 

Coast (S
D d 

Inhabits open country, e
sandy areas, wa

lizard 

pe

and wind-blown deposi .  

- Moderate – su
c
lizard in this a

Phrynosoma 
mcallii 

Flat-tailed ho
lizard 

o areas of 
vegetation in 
s.  Most 

bush areas 
ed desert scrub, 

 alka rub 

sc B species records 
occur near and around the MRA-
1104 survey site. 

rned This lizard is restricted t
fine sand and sparse 
desert washes and flat
abundant in creosote 
and associat
wash succulent and
habitats. 

li sc

- High – CNDD

Thamnophis 
hammondii 

Two-striped 
garter snake 

ent or 
nent bodies of water 

vege n in 

sc - None – Lacks permanent water Associated with perman
semi-perma
bordered by dense 
variety of habitats. 

tatio a 

Uma notata Colorado des
fringe-toed lizard 

, wind-
blown sand dunes, dry lakebeds, 

ar desert

sc - Moderate – Can occur if habitat is 
suitable. 

ert Restricted to fine, loose

sandy beaches or riverbanks, 
es, andesert wash d sp

scrub. 
se  

BIRDS 
Asio otus Long-eared owl Frequents dense, riparian and live 

oak thickets near  
sc bc Low (incidental--forage, fly-over); 

winter visitant. 
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Species Common Name Habitat Requirements 
G

to Occur Within 
ndary 

Statu
CDF

s Status Potential 
 USFWS Project Bou

Athene 
cunicularia 
hypugea  
 

burrowing ow
irriga
ms where 

 and a 
water source support a prey base. 

sc lacks suitable 
itat wash banks, cliffs, 

burrows and 
etation to support an 

of insect foraging. A 
cord occurs north of the 

ommunity 
ly 3 miles to the 
 dense vegetation. 

Western 
l 

Open desert areas, 
canals and road ber
ground squirrels burrow

tion bc Moderate – Site 
foraging hab
ground squirrel 
adequate veg
abundance 
CNDDB re
MRA-1104 c
approximate
northwest in

Chondestes 
grammacus 

Lark sparrow nds, open 
fields especially after recent 
disturbance or discing where they 
can forage for insects. 

- vegetation and 
at would provide 
habitat.  CNDDB 

 north of the MRA-
1104 community approximately 3 

northwest in dense 

 Associated with grassla - Low – Lack of 
disturbance th
insect foraging 
record occurs

miles to the 
vegetation. 

Lanius 
ludovicianus 

Loggerhead 
shrike 

Associated with grasslands and 
deserts especially thorn scrub and 
cactus habitats. 

sc esquite thicket 
NDDB 

record occurs north of the MRA-
1104 community approximately 3 
miles to the northwest in dense 
vegetation. 

bc Moderate – If m
habitat occurs on site. C

Falco mexicanus Prairie falcon h 
perennial grasslands, savannahs, 
rangeland, some agricultural 
fields, and desert scrub.  Requires 
sheltered cliff ledges for cover and 
nesting. 

sc bc High (incidental--forage, fly-over),   Primarily associated wit
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Species Common Name Habitat Requirements 
G

to Occur Within 
undary 

Statu
CDF

s Status Potential 
 USFWS Project Bo

Plegadis chihi White-faced i nd, allow 
nd muddy 

s and 
irrigated or flooded pastures and 

sc tal fly-over April-
currence within 

quad more than likely associated 
with Salton Sea. 

bis Fresh emergent wetla
lacustrine waters a
ground of wet meadow

 sh

croplands. 

- Low (inciden
September); oc

Gelochelidon 
nilotica 

Gull-billed ter  for 
 forages over shallow 

assla ds, and

sc fly-over), 
quad more than 

ssociated with Salton Sea. 

n Prefers sandy beaches
nesting, and
waters, mudflats, gr
croplands. 

n  

bc Low (incidental 
occurrence within 
likely a

Buteo swainsoni Swainson’s dlands 
Anza Bo go an

ng migration. 

T tal fly-over), 
n quad more than 

ociated with Salton Sea. 

hawk Roosts in Riparian Woo
and orchards in 
Salton Sea area duri

rre d 
bc Low (inciden

occurrence withi
likely ass

Toxosto
crissale 

ma al thrash was
ite ket 

sc  Mesquite thickets may 
e site providing 

appropriate habitat. 

Criss er Occurs in desert dry 
woodland and mesqu
habitats. 

h 
thic

bc Moderate –
occur on th

Toxostoma Le Conte’s Occurs primarily in open desert 
b, alka esert 

ulent scrub 

sc bc Moderate – Rare species but 
able. lecontei thrasher wash, desert scru

scrub, and desert succ
habitats. 

li d habitat is suit

Vireo bellii 
pusillus 

Least Bell’s v parian 
growth along water or dry parts of 
intermittent streams. Typically 
associated with willow, cotton 
wood, baccharis, or mesquite in 
desert localities. 

 

 

E E None – No suitable habitat with 
seasonally permanent water 
under willow riparian woodland 

ireo Inhabits low, dense ri
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Species Common Name Habitat Requirements to Occur Within 
Project Boundary 

Statu
CDFG 

s Status 
USFWS

Potential 

MAMMALS 

Ovis Canadens
nelsoni dps 

ar 
bighorn shee

low growing 
 with close 

d terrain 
for escape, lambing and bedding. 

T use mountains 
e area but unlikely to 

hin proximity of 
vity such as roads 

airports that are within visual 
distance of the site.  

is Peninsul
p 

Prefers open areas of 
vegetation for feeding,
proximity to steep, rugge

E Low – They 
around th
descend wit
human acti

PLAIN-NOSED BATS 

Antrozous 
pallidus 

Pallid Bat open, dry 
as for 

s in caves, 
, and occ onally

ldings 

sc - Low – Lack of suitable habitat, 
potential for foraging on site 

Most common in 
habitats with rocky are
roosting.  Roost
crevices, mines
hollow trees and bui

asi  

Corynorhinus Townsend’s 
eared bat 

ires a 
moderate amount of moisture) 

ave
uild

sc - Low – Lack of suitable habitat, 
potential for foraging on site townsendii 

big Prefers mesic (requ

habitats.  Roosts in c
tunnels, mines and b

s, 
ings. 

FREE-TAILED BATS 

Eumops perotis Mexican free
tailed bat 

t areas with 
s or rock outcrops. 

sc of suitable habitat, 
potential for foraging on site 

- Prefers rocky deser
high cliff

- Low – Lack 

Nyctinomops 
femorosaccus 

Pocketed free-
tailed bat 

Rare in California.  Prefers rocky 
desert areas with high cliffs or 
rock outcrops. 

 

 

 

sc - Low – Lack of suitable habitat, 
potential for foraging on site 
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Species Common Name Habitat Requirements to Occur Within 
Project Boundary 

Statu
CDFG 

s Status 
USFWS

Potential 

MICE 

Chaetodi
californi

pus 
cus 

lzura pocket 
mouse 

Chaparral sc Low – CNDDB records are at the 
base of foothills 

femoralis 

Du - 

Chaetodipus 
fallax pallidus 

n Di
pocket mous

erage of arid 

ocky opes 

sc Low – CNDDB records are at the 
base of foothills 

Pallid Sa ego 
e 

Moderate canopy cov
shrubland or pinyon-juniper 
habitats on or near r
and sandy areas. 

 sl

- 

Onychomys 
torridus ramona 

Southern 
grasshopper 
mouse 

rt areas (mixed 
sh, low sage, 

h habitats), 
s with 

ging. 

sc - Low – CNDDB records are at the 
base of foothills 

Frequents dese
chaparral, sagebru
and bitterbrus
especially scrub habitat
friable soils for dig

PLANTS 

Astragalus 
crotalariae 

Salton milk v a
onoran Desert Scrub 

Moderate– Suitable habitat occurs 
on site. 

etch Occurs within barren, s
locales in S

ndy - - 

Astragalus 
lentiginosus
borreganus 

 var. 
milk 

vetch 
s scrub 

stabilized dunes. 

- able habitat Borrego Occurs in very open de
in sandy locales and se

ert 
mi-

- Moderate – Suit
occurs on site. 

Astragalus 
magdalenae var. 
peirsonii 

mil
vetch 

godo es dune E  active dunes do not 
occur on site. 

Pierson’s k Occurs within the Al
system.  

n  T Low – Natural

Berberis nevinii Nevin’s Barberry Chaparral with strong desert 
affinities.  Reported site within 
foothills of Anza-Borrego has 
never been relocated. 

E E None – Lacks chaparral habitat 
would not occur on desert floor. 
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Species Common Name Habitat Requirements 
G

to Occur Within 
ary 

Statu
CDF

s Status Potential 
 USFWS Project Bound

Calliandra 
eriophylla 

du e Sonoran 
et 

-  does not occur at 
n site. 

Pink Fairy- ster Deciduous shrub of th
Desert above 300 fe

- Low – Probably
elevations o

Chaenactis 
carophclinia var. 
peirsonii 

n’s 
pincushion 

n Sonoran Desert 

ial 
n observed 

ocky substrate in 

- e habitat occurs 
 the site however this 
not occur during 

winter the survey season. 

Pierso Occurs in ope
Scrub with very limited 
competition from perenn
shrubs.  It has also bee
on broken, r
relatively flat terrain. 

- High – Suitabl
throughout
plant would 

Cryptantha 
ganderi 

Gander’s 
cryptantha 

sand dunes. 
 is mapped for 

 at the Borrego 
hile Carrizo, very 

- - High – Suitable habitat occurs at 
Halfhill Lake. 

Occurs in desert 
Rositas fine sand
the soil type
Airport, w
gravelly loams occur to
Clark's Dry Lake. 

wards 

Galium 
angustifolium ssp. 
Borregoense 

Borrego bed ge scrub.  
upland terrain 
lands), with 

pects and 
c s sonal 

erally 
he arid region. 

Rare - None – Site lacks sage scrub 
habitat. 

straw Sonoran desert sa
Presumed to utilize 
(Acid Igneous rock 
protected slope as
perhaps a more mesi
condition than what gen
prevail within t

ea

Pilostyles thurb  
pilostyle 

b fl s 
rasit

on Emory’s dye weed, 
Psorothamnus emoryi). 

- st species occurs 
in various desert 

vegetation communities and may 
occur on site. 

eri Thurber’s Sonoran Desert Scru
(specifically as a pa

atland
ic species 

- High – The ho
sporadically 

Malperia tenuis Brown turbans Sandy and rocky creosote bush 
scrub, Colorado Desert, Anza-
Borrego 

re - Low – Habitat on site is typically 
salt scrub rather than creosote 
scru

Ra

b. 
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Species Common Name Habitat Requirements 
G

to Occur Within 
ry 

Statu
CDF

s Status Potential 
 USFWS Project Bounda

Washingtonia 
filifera 

ia fan 
palm 

Desert seeps - rt fan palm habitat 
ree species could 

occur if planted and watered near 

Californ - None – No dese
exists on site. T

residence. 

Xylorhiza orcuttii 
 

Orcutt’s woo
aster 

Desert 
s and sandy 

ed locales were 

High – There are sandy washes 
on site where this species may 
occur. 

dy- Occurs within Sonoran 
Scrub in rocky canyon
washes.  Observ
relatively devoid of substantial 
shrub cover.  

- - 

Notes: sc = species of concern; bc = bird of concern; T = Threatened; E = Endangered 
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6.2.2 Wetlands 

s that have the 
re 1 shows the 

pter 1 also show 
tional Wetlands 

ification system differs from state 
to support the 

ne if 
tation is present and mark the stream or water body and associated vegetation for 

 transect could not avoid it, the entire transect line could be relocated. Potential 
 wetland permits 

 States (WOUS) 
 by the January 1987 Corps Of 

Engineers Wetlands Delineation Manual and the September 2008 Regional supplement to the Corps 
lineation for this 
panos Supreme 
e U.S. Supreme 

ith Traditionally 
onably permanent waters” (RPW) and their tributaries if 

n or are tied to 
in 33 C.F.R. § 

e tributaries of 
uous flow at least seasonally 

nds that have a 
“continuous surface connection to RPWs” (EPA 2008). 

Drainages within the survey area meet the definition of WOUS even though they are not wet long 
enough to qualify as a reasonably-permanent-water because these irect 
connection to a TNW.  Aerial photos show that some onsite drainages flow into San Felipe Creek and 
on to San Sebastian Marsh a RPW with a direct connection to the Salton Sea, a TNW. 

Benson Lake is the site of the Ocotillo Wells Airport and is classified as intermittently flooded areas 

6.2.2.1 Regulatory Setting 

Drainages within the survey area will be evaluated by a qualified biologist. Area
potential to qualify as a jurisdictional stream or water body will be avoided.  Figu
drainage locations on the areal photo in relation to the survey area.  Figures in Cha
drainages on topographic maps. Some drainages have been classified by the Na
Inventory (NWI), a branch of the USFWS. Although the NWI class
and federal regulatory criteria, the information provides additional information 
delineation.  The regulatory background for wetland delineation is provided below. 

When transects or survey activity occurs in or near drainages a qualified biologist will determi
riparian vege
avoidance. If the
conflicts are expected to be rare and in all cases impacts are avoidable therefore no
will be required. 

Federal Jurisdiction 
USACE regulates discharges of dredged or fill material into Waters of the United
including wetlands and non-wetland bodies of water as defined

of Engineers Wetland Delineation Manual: Arid West Region (Version 2.0). The de
study area is also guided by the current definitions following the SWANCC and Ra
Court decisions as interpreted by the EPA Clean Water Act Jurisdiction Following th
Court’s Decision in Rapanos v. United States & Carabell (EPA 2008, pages 4-6).  

In general, WOUS are waterbodies that are connected or have a “significant nexus” w
Navigable waters (TNW).  This includes “reas
they have a potential to impact TNWs.  Briefly stated, TNWs flow into the ocea
interstate or foreign commerce with certain limitations and exceptions as defined 
328.3(a)(1), and 40 C.F.R. § 230.3(s)(1).  RPWs are those “non-navigabl
TNWs…where the tributaries typically flow year-round or have contin
(i.e., typically three months).”  RPWs include wetlands adjacent to TNWs or wetla

 drainages have a d
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idered “isolated” 
tland hydrology, 
connection to a 

ct physical 
connection between it and a PRW that flows into a TNW based upon the Rapanos decision (Rapanos 

stems identified.  
ent (herbaceous 
y be man-made, 

if they are abandoned agricultural uses they may still meet the three primary jurisdictional criteria of 
rface connection 

ver resources of 
e that rely on the 
ters that do not 

 and banks and at least an 

nd indicators to 
ACE definition (A Field Guide To Lake And Streambed 

07 California Fish And Game Code, January 1994). 

sted real-time to 
es impacts are 

ank and channel 
wetlands.  If no 
its are required.  

rw se avoidance and mitigation including r

Section 7 of the ESA prohibits the take of listed species without an incid
defined as harassing, harming, pursuing, hunting, shooting, wounding, killing, trapping, capturing, 
collecting, or attempting to engage in any such conduct.  Harm is further defined to include significant 
habitat modification or degradation that results in death or injury to listed species by significantly 
impairing essential behavior patterns, including breeding, feeding, or sheltering.  Under the terms of 

situated within a topographic depression by the NWI.  These depressions are cons
and to meet the definition of a WOUS they must meet one of three criteria: we
wetland soils or a preponderance of riparian vegetation and have a direct physical 
RPW or TNW.  These depressions do not qualify as WOUS unless there is a dire

2008). 

In addition to the aforementioned wetlands, there were a number of palustrine sy
These systems were described as being either intermittently flooded or emerg
hydrophytes present during a majority of the growing season).  Even though they ma

hydrology, soils and vegetation.  However, these waterbodies are isolated from a su
with a RPW and/or TNW and would fail to meet federal jurisdictional criteria.  

State Jurisdiction 
The California Fish and Game code § 1600 et seq. (DFG 2004) takes jurisdiction o
rivers, streams or lakes when an action may have an adverse effect on fish or wildlif
resource for habitat.  Waters of the state include non-navigable waters and wa
connect to the ocean. The area of jurisdiction includes “channel bed
intermittent flow of water” to the extent of their associated wetlands and/or riparian vegetation.  The 
definition of DFG jurisdictional wetlands therefore, requires only one of the three wetla
be present and is more expansive than the US
Alteration Agreements § 1600 – 16

If riparian vegetation is present along a planned transect, the transect line will be adju
avoid the vegetation. Potential conflicts are expected to be rare and in all cas
avoidable therefore no wetland permits will be required. 

6.2.3 Reasons for Mitigation Actions 

Impacts to State or Federal jurisdictional waters require permits.  Federal jurisdictions cover channels 
bottoms up to the normal high water line.  Waters of the State include streambed, b
from high bank to high bank including adjacent riparian vegetation and isolated 
project activities or related impacts will occur within those boundaries no perm
Othe i eplacement habitat may be required. 

ental take permit.  Taking is 



 

 

 
Page 6-25 Final MRA-1104 Borrego Hotel RI/FS Work Plan 

W912PL-05-C-0007 
October 2010 

 
 

d as part of the 
 is in 

emented under 
 the 

recognition of project related impacts to listed species, and the development of 
o be completed.  

eans, or in any 
ll migratory birds 
o Hills RI/FS is 

rn burrowing owl 
ea); however the project will be conducted during the non-nesting season 

 January.  Sensitive migratory species that arrive in Anza Borrego in the 

tion Measures 

ies as a result of 
l resources are 

usive methods, such as visual surveys and digital geophysical mapping have a low potential 
he field crews and their equipment could 

disrupt wildlife at the site.  Minor vegetation damage could occur as the survey crew conduct 
act at the site of 
rary shift in their 

6.2.3.2 Potential Effects on Sensitive Species and Sensitive Habitats 

ntly, the specific 
ildlife and plant 

ntial for federally or state endangered 
o occur on site is low based on results of vegetation habitats d in 

field visits and documented in photographs as well as CNDDB distrib

Non-intrusive methods, such as visual surveys and digital geophysical mapping have a low potential 
of impacting biological resources.  The noise generated by the field crews and their equipment could 
disrupt wildlife at the site especially during the breeding season. For that reason the surveys will be 
conducted during the non-breeding season November through January.   

Section 7(b)(4) and 7(o)(2) of the Act, taking that is incidental to and not intende
agency action is not considered to be prohibited taking under the Act, provided that such taking
compliance with the incidental take statement.  Because this project is being impl
CERCLA, only the procedural requirements (i.e., identification of federally listed species,

avoidance/minimization measures to those listed species) under Section 7 will need t

Section 2 of the Migratory Bird Treaty Act (MBTA) prohibits, at any time, by any m
manner, pursuit, hunting, take, capture, killing, or any attempt to take, capture, or ki
protected by the MBTA. The major concern for potential impacts during the Borreg
ground nesting birds including common poorwill (Phalaenoptilus nuttallii) and weste
(Athena cunicularia hypug
between November and
winter, such as Swainson’s hawk, use forested habitats.  The proposed project is unlikely to impacts 
on birds protected by the MBTA. 

6.2.3.1 Mitiga

The application of mitigation measures will reduce impacts to plant and wildlife spec
project related activities.  Impact avoidance and mitigation measures for biologica
discussed below. 

Non-intr
of impacting biological resources.  The noise generated by t

transects through the site.  Intrusive activities have a small, temporary, localized imp
the anomaly investigation.  Disturbance of the wildlife will cause a minor and tempo
activities.  

Recent sensitive species surveys have not been conducted at MRA-1104.  Conseque
areas in which these species occur have not yet been determined.  Sensitive w
species could be affected by project activities.  The pote
species t and topography observe

ution records. 
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ly investigation.  
 could cause a 

ld not affect reproduction due to the timing 

 
ce the available 

cies foraging would be temporary and 
ing habitat in adjacent areas.  Shrubs will be avoided and surface 

vegetation and soil will by replacing soil and vegetation at excavation sites. 

field activities, all on-site personnel will be briefed on health and safety 
issues and the ecology of sensitive species in the area.  Methods for minimizing potential impacts to 

ngered species, 
avian species protected under the MBTA, and wildlife habitat in general, biological monitors will be on 

 training to educate and support all field teams.  The biological monitor 
ledgeable and experienced with the local flora and fauna of the Colorado Desert and in 

-call” for technical 

6.2.3.5 Minimize Wildlife Impacts 

Avian Species 
To avoid any direct impacts to raptors, migratory birds, and/or ground nesting birds potential habitat 
disturbance should occur outside of the breeding season for desert species (February 1 to August 
31).  Field activities for this project will be performed during the non-nesting period.  

 

Intrusive activities have a small, temporary, localized impact at the site of the anoma
Although the disruption should only be temporary, minor disturbances to wildlife
temporary shift in their activities. These temporal shifts wou
of the surveys and therefore do not constitute “harm” or “harassment”.   

Virtually no vegetation damage will occur as the survey crew conducts transects through the site. 
Vegetation in this area is very sparse and easy to avoid.  Disturbance will not redu
foraging habitat for mammals or raptors.  Disruption to spe
offset by other suitable forag

6.2.3.3 Worker Education Briefing 

Prior to commencement of 

these species will form an integral part of the on-site training. 

6.2.3.4 Mitigation by Avoidance 

In order to avoid adverse effects to any federally- or state-listed threatened or enda

site during initial site-specific
will be know
particular with the MRA-1104 area vegetation and wildlife habitats and will be “on
assistance during the field activities. 
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Flat-Tailed Horned Lizard 
Although the flat-tailed horned lizard (FTHL) is not a federally-listed species and
stakeholder to the established Flat-tailed Horned Lizard Rangewide Manag
(Management Strategy), avoidance measures will be implemented.  When applica

 USACE is not a 
ement Strategy 

ble, the field 
crews will comply with the mitigation measures set forth within the Management Strategy (Flat-

gy and shall be 
 

rch Areas. (The 

itat, the area of 
 the project. For 

uld be a radius of three feet or less. Vegetation will not be cleared or 
 previously disturbed 

ll be conserved and 
ive shrubs and 

ge will rely on existing roads and designated trails only. 

ucation program. Pocket-
e provided to all field personnel. The 

mum: 

cies, 

• Reporting procedures to be used if a FTHL is encountered in the field, and 

• Exercising care when commuting to/from project area to reduce mortality of FTHL on 

eliminating any 
n of recovered 

munitions, such as holes and trenches in which lizards might become entrapped.  

6.2.3.6 Minimize Vegetation Impacts 

During field operations only areas necessary to conduct surface visual surveys, geophysical 
investigations, intrusive investigations, and MEC disposal will be disturbed. No shrubs or 
sensitive vegetation will be removed.  Excavations under dense native vegetation and shrubs 
will be avoided. Equipment staging areas and detonation/disposal are will be established, when 

tailed Horned Lizard Interagency Coordinating Committee, 2003 Revised).   

The following mitigation measures are adapted from the Management Strate
incorporated into project-related field activities:

1. Projects shall be located outside of FTHL Management Areas and Resea
MRA-1104 site is located outside of these areas.) 

2. The MRA-1104 site is located within FTHL habitat. Within FTHL hab
disturbance of vegetation and soils shall be the minimum required for
this project, that wo
graded. Equipment and vehicles shall use existing surfaces or
areas. Where excavation of munitions is necessary, surface soils sha
replaced following construction to facilitate habitat restoration. Nat
vegetation will be avoided. 

3. Travel and equipment stora

4. A biological monitor will develop and implement a worker ed
cards summarizing this information shall b
education program shall include the following aspects at a mini

• Biology and status of the FTHL, 

• Protection measures designed to reduce potential impacts to the spe

• Function of flagging designating authorized work areas, 

roads. 

4. Disturbed FTHL habitat will be restored. Restoration shall include 
hazards to FTHL created by the survey, excavations and demolitio
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possible, in already disturbed sites such as designated sand road bases. 

lant species and 
onal area.  The 

st will designate clear ingress and egress routes to work sites in order to avoid impacts to 
listed plant species.  No listed plant species will be removed or damaged as a result of project 

ties, they will be 
s, drawings, and 

 all be used to restore disturbed areas as close as possible to their original 
 the surface soil 
e surface when 

avations is projected to be less than 3 feet radius. The types 
age for each type, will be recorded as necessary however since 

disturbance is minor and temporary without impacting individual sensitive animal burrows or 
 by the USFWS 

tool construction 
ecorded cultural 
1 mile from the 

Cultural resources in this area are associated with Native Americans from the Cahuilla and 
meyaay came into the region from the Colorado River area between 

 about 1,500 to 
nd traveling 

to higher gr om late spring to fall. 

Features that may be encountered in the surveyed area would inclu

• Rock-lined storage cysts  

• Flat top boulders and bedrock outcrops that show depressions caused by grinding 
activity - These depressions may be round or basin shaped. Grinding activity is also 

Listed Plant Species 
The biological monitor will have the capability of identifying all defined listed p
will be knowledgeable of general vegetation types associated with the regi
biologi

activities. 

6.2.3.7 Site Restoration/Compensation 

If sensitive habitats are disturbed during the course of field investigation activi
carefully recorded and documented by the on-call project biologist.  Photograph
GPS readings will
contours, soil strata, compaction, and vegetation planting.  During excavations
will be “scalped” and retained as much as possible in position and replaced on th
excavation is complete. 

The footprint of disturbance for exc
of habitats, and acre

sensitive vegetation, the need for habitat acquisition compensation, as specified
in their biological opinion, is not anticipated. 

6.2.4 Cultural Resources 

MRA-1104 may contain sensitive cultural resources, including village sites, 
sites, sleeping circles, pictographs, etc.  Although there are no known r
resources located on MRA-1104, known prehistoric sites are located within 
Benson Target Area and Emergency Landing Field. 

Kumeyaay tribes. The Ku
2,000 and 1,200 years ago, while the Cahuilla migrated out of the Great Basin
1,000 years ago.  Both tribes were semi-nomadic, spending winters in the desert a

ound to harvest acorn and pinenuts fr

de: 
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evident by the presence of smooth, flat, shiny surfaces called “slicks”. 

pits (areas of dark soil with presence of charcoal and fire-cracked rock) 

charcoal, and other 

• Petroglyphs (designs and symbols etched into the surface of large boulders or rocks) 

• Pictographs (designs and symbols painted on the surface of large boulders or rocks) 

 Act (NHPA), 16 
efore starting a 

rcheological site 
en conducted in 

information may be 
enough to proceed with the significance evaluation stage of the project.  If no previous survey 

edestrian survey 
ted.  Subsurface 
rofessional. 

ture search, the 
cultural resource 
ter). Section 106 

es the process is called 
ational Register 
rs old or exhibit 

ultural resources are evaluated 
 defined in 36 CFR 

T e ngineering, and 
cult sess integrity of 
loca tion and: 

• ve made a significant contribution to the broad 
patterns of our history; or  

• that are associated with the lives of persons significant in our past; or  

• that embody the distinctive characteristics of a type, period, or method of construction, or 
that represent the work of a master, or that possess high artistic values, or that represent 
a significant and distinguishable entity whose components may lack individual 

• Roasting 

• Rock cairns  

• Middens (areas of dark soil with high amounts of organic matter, 
debris) - These were areas of refuse deposit. 

6.2.4.1 Regulatory Setting 

For federal undertakings, in compliance with the National Historic Preservation
U.S.C. 470, cultural resources are located using two principal methods.  B
project, a records and literature search is conducted at repositories of a
records.  The search may show that an archeological or historical survey has be
the project area and that cultural resources have been identified.  That 

has been done, or if a previous survey was either out of date or inadequate, a p
of the ground surface within the proposed project boundaries may be conduc
testing may also be performed if deemed appropriate by the cultural resources p

After a cultural resource has been identified during a survey or record and litera
federal agency overseeing the undertaking proceeds to determine whether the 
is eligible for listing in the National Register of Historic Places (National Regis
of the NHPA mandates this process.  The Federal Regulation that guid
36 CFR 800.  For a cultural resource to be determined eligible for listing in the N
it has to meet certain criteria.  The resource has to be either minimally 50 yea
exceptional importance.  After meeting the age requirement, c
according to four criteria.  The National Register criteria for evaluation, as
60.4, are described below. 

h  quality of significance in American history, architecture, archeology, e
ure is present in districts, sites, buildings, structures, and objects that pos
tion, design, setting, materials, workmanship, feeling, and associa

 that are associated with events that ha
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distinction; or  

• that have yielded, or may be likely to yield, information important in preh

After a cultural resource has been determined eligible for inclusion in the Nation
acco

istory or history.   

al Register, it is 
rded the same level of protection as a property that is included.  It then becomes formally 

known as a “historic property” regardless of age.  The following law may also apply to the 

S.C. 1966.  The 
nment to protect 
tive Hawaiian to 
is not limited to 
 worship through 
eir policies and 

are needed to ensure that such rights and freedoms are not 
merican leaders 
t with traditional 

ee of adverse effect(s) must be assessed, and steps must be taken, in 
consultation with the SHPO/THPO, to avoid, minimize, or mitigate adverse affects.  In efforts to 

llect or disturb 

6.2.4.2 Prehistoric Sites 

Although there are no known cultural resources located on the MRA-1104 site, known 
 the Target Area and Emergency Landing Field 

dditional, types of prehistoric resources are present 
throughout the non-surveyed portion of the project area. 

6.2.4.4 

Non-intrusive and intrusive methods of field investigation will be ut uring RI/FS activities.  
Non-intrusive methods include visual surveys conducted by foot or by small utility vehicles 
(gators), and digital geophysical mapping using magnetic, electromagnetic, or ground 
penetrating radar equipment.  Intrusive methods include excavating an item after it has been 
identified by using either a handheld metal detector and digging when an item is discovered; or 

project: 

American Indian Religious Freedom Act of 1978: Public Law 95-341; 42 U.
American Indian Religious Freedom Act makes it a policy of the federal gover
and preserve the inherent rights of American Indians, Eskimo, Aleut, and Na
believe, express and exercise their traditional religions.  This includes, but 
access to religious sites, use and possession of sacred objects, and freedom to
ceremonials and traditional rites.  It directs federal agencies to evaluate th
procedures to determine if changes 
disrupted by agency practices.  The act also requires that the views of Native A
are to be obtained and considered where a proposed land use might conflic
American Indian religious beliefs or practices. 

The type and degr

reduce vandalism and destruction of archaeological sites, it is illegal to co
historical artifacts. 

prehistoric sites are located within 1 mile from
site.  It is likely that similar, as well as a

6.2.4.3 Historic Sites 

No registered historic sites are located within MRA-1104.   

Potential Impacts of RI/FS Field Activities 

ilized d
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by using previously recorded data and digging a discrete anomaly identifie
containing MEC.  The method(s) used will be dictated by the topography, acc
biological resource considerations, agency approval, and other similar conside
by site basis.  The field-work, as planned, has a potential to affect sens

d as potentially 
ess, cultural and 
rations on a site 

itive cultural and 
biological resources in and around the project site.  Section 6.5 addresses minimization of these 

oid placement of 
as based on archeological records searches, archeological 

surface inventory, and in consultation with CESPL. This goal will be achieved by mapping 
cing preliminary 

s, such as visual surveys and digital geophysical mapping, have a low 
potential of impacting cultural resources depending on what type of equipment is used to 

ig area is within 
e, application of mitigation measures is required 

 within transects 

of the “meandering path” geophysical survey method will not impact any 
d to avoid these 
tions cannot be 

ed on MEC/UXO sites during the intrusive phase for safety reasons, unless allowed by 
r the completion 

re complete, the soil will be 
cleared 

Durin e displaced by intrusive excavation of small areas 
(typically 2-ft by 2-ft or less).  All excavations will be restored by backfilling with the displaced 
soil.  Each site will be re-graded to its former condition so that local drainage is not modified.  
Backfilling and re-grading will be accomplished manually with shovels and rakes. 

CESPL and on-call archeologists will have access to all non-hazardous scrap metal prior to 
disposal to determine the presence of historic artifacts. 

impacts. 

6.2.4.5 Mitigation Measures 

Placement of Transect and Grids.  The first level of mitigation will be to av
transects and grids in sensitive are

sensitive aquatic, biological and archaeological resources using a GIS, and pla
transects and grids in non-sensitive areas.   

Non-intrusive method

conduct the survey.  Intrusive methods may impact a cultural resource if the d
close proximity of a cultural resource.  Therefor
to reduce potential impacts. 

Activities within Transects and Grids.  The following measures will be taken
designated for geophysical survey: 

The placement 
resources even if they were present.  However, the GIS will be used in the fiel
resources in the location of the transects.  Further archaeological investiga
perform
the CESPL safety officer.  Otherwise, these investigations will be performed afte
of the intrusive phase. 

All soil removal will be placed in the vicinity and once actions a
returned to the area from which it came.  All disposal, storage, and staging areas will be 
by CESPL. 

g MEC investigation activities, soil may b
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 The boundaries 
y vehicular traffic 
tedly discovered 

 
be developed before appropriate mitigation measures can be finalized. Table 6-4 identifies 
possible mitigation strategies to lessen or eliminate any impacts on historic properties. 

 

Historic properties will be avoided to the extent possible during field activities. 
of known sites will be delineated so that they can be protected.  Site damage b
will be avoided by utilization of the maintained roadways on site.  Sites unexpec
during fieldwork will require identification and evaluation, and a determination of effect needs to
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Historic Properties 

 Avoidance

 
Table 6-3. Possible Mitigation Strategies for 

 Preservation Resources Data 

Recovery 

Strategy orin ni o ecordation/Recovery  On-Call Monit g(a) Full-Time Mo toring(b) Identificati n/Evaluation R
Procedure ate 

urce
anomalies as they occu

 be 
le t

n by mon
coordination with fiel
prior to field activities. 

o
ed.  Evalu

l Reg
Implement protection 
measures as appropriate. 

nt the resource 
mapping and photo 

cordation.  Conduct 
ation to recover data in 

accordance with data 
recovery plan approved by 

HPO 

Monitor will investig
unanticipated reso

any 
s or 
r. 

All resources will
the extent possib
identificatio

avoided to 
hrough 
itor and 
d crews 

Identify area th
significant res
avoid
to Nationa

at contains the 
urce to be 
ate for eligibility 
ister.  

Docume
through 
re
excav

the S

     

Effectiveness anticipated significant 
resources can be identified 
and recorded as they a e 

All significant resour e 
identified and avoided as 
encountered. 

Any significant 
be preserved in place; will not 
facilitate all UX  being 

ate sample of data 
from significant resource will 
be collected, analyzed, 

ented, and archived. 

 Most un

r
encountered. 

ces can b resources will Adequ

O
removed. docum

     

Burden/cost Relative low cost; some 
potential historic properties 

Moderate cost; less potential for 
resource loss/impact. 

Moderate cost,
for removal of 

ry expensive; health and 
safety concerns for 
archaeological field 
personnel if conducted 
concurrently with UXO 
activities. 

could be affected. 

 but inefficient 
UXO. 

Ve

Notes: (a)  A part-time monitor will travel to the job site only when unanticipated/potential cultural resources are identified. 
 (b)  A full-time monitor would remain on site for the duration of all field activities. 
 SHPO = State Historic Preservation Officer 
 UXO = unexploded ordnance 
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6.2.4.6 Worker Education Briefing 

fed on health 
 Methods for 

otential impacts on historic properties will form an integral part of the on-site 

a.  However, 
xists.  In the 

encountered (particularly human remains), the location will be noted in the field log and 
it (if possible).  A professional archaeologist will be consulted.  

ith the project archeologist, will prepare all 
documentation required for compliance with Section 106 of the NHPA.  This includes 

he California State Historic Preservation Officer and Native American 
Tribes.  The CESPL archeologist will prepare all cultural resources sections as part of 

section is not 

cur.  Minimal 
aly is located below ground surface at 

the base of a tree or shrub.  Field crews will remove as little soil as necessary to access 
the contact while working around any vegetation.  Vegetation will not be removed to 
allow transects to pass through the area.  If a large amount of vegetation is encountered 
while performing a transect, the field crew will go around the vegetation, and the location 
of the vegetation will be noted in the field log and transect log.  The crew will continue 
the transect once they have passed around the vegetation.   

Prior to commencement of field activities, all on-site personnel will be brie
and safety issues, and on the cultural resources sensitivity of the area. 
minimizing p
training. 

6.2.4.7 Treatment of Unanticipated Finds 

Every effort will be made to identify historic properties within the project are
the potential for unexpected cultural remains to be encountered always e
event that prehistoric or historic archaeological resources or traditional resources are 

recorded using a GPS un
Subsequent activities will be coordinated with the California SHPO. 

6.2.4.8 NHPH Documentation 

The CESPL archeologist, in coordination w

coordination with t

any environmental documentation required by NEPA. 

6.3 COSTAL ZONES 

There are no coastal zones located within the project area; therefore, this 
applicable. 

6.4 VEGETATION REMOVAL 

It is not likely that any vegetation removal (trees and/or shrubs) will oc
vegetation impacts will occur if a contact or anom
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6.5 WASTE DISPOSAL 

.  Any waste 
es located at 

ess areas.  Other solid waste may be placed within dumpsters located 

mal logistical 
ge areas and 

temporary facilities, access routes to the sites and post activity cleanup. The following 
e to be followed to reduce impacts to the sites and 

moved at the 
end of the day’s work.  All solid waste will be collected and contained until the survey 

ll solid waste 
  All pin 

eeded. 

ingle location 
 activities, the 

orted to the offsite bin or container 

 on-site UXO 
el will be collected and staged at a single location at the site for disposal in 

accordance with the Explosive Siting Plan (see Appendix J). 

herefore, this section is not 
applicable. 

6.6.3 Dust and Emissions 

Survey activities will likely generate little fugitive dust and other emissions.  The survey 
methods include: 

At this time, there are no waste disposal sites located within the project site
generated will be carried out of the site and placed at trash receptacl
various public acc
at approved facilities.   

6.6 PROJECT MITIGATION PLANS 

Other foreseeable impacts to the environment can be created from nor
activities including waste removal and disposal, dust and emissions, stora

are mitigation measures that ar
logistical areas. 

6.6.1 Waste Removal and Disposal 

Waste generated during the day to day activities will be collected and re

crews depart from the site at the end of the day.  Upon leaving the site, a
will be disposed of in dumpsters or other proper receptacles at the project base.
flags and other marking devices will be collected when they are no longer n

Munitions Debris (MD) that is collected during the day will be staged at a s
at the site for removal at the end of the day.  Upon completion of the day’s
MD shall be removed from the site and transp
designated for MD.   

Discarded munitions material (DMM) that is deemed safe to move by
personn

6.6.2 Burning Activities 

No burning activities will be taking place during this project; t
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ophysical Mapping surveys using assorted detectors that are towed by 

held metal and other 

nough soil to 
 or emissions 

g to and from the sites in the support vehicles.  The survey crews will drive no 
s leading to the sites and will not create 

site at paved and contained areas.  No vehicle 

Storage areas and temporary facilities for logistic support will be located off site.  These 
es, temporary 
or waste and 

ebris. 

Mitigation measures such as temporary fencing, erosion control, and other site specific 
ting secured 

6 Access Routes 

with private landowners.  In 
and from the site only on established roadways (dirt 
area may be limited by the soft soil found within this 

See Section 7.4 for discussion on this topic. 

6.6.8 Water Run-on and Run-off 

Storage and facilities placed off site will be protected by the existing water containment 
and storm water facilities.  Any temporary facilities will be developed with basic water 

• visual surveys conducted on foot; 

• Digital Ge
a person; and 

• “Mag and Dig” surveys, where personnel will have hand
detectors and dig up contacts using hand tools such as shovels. 

Mitigation measures for these activities include disturbing/digging only e
uncover the contact or anomaly.  Other activities that may generate dust
are travelin
faster than 20 miles per hour along the dirt road
new roadways. 

6.6.4 Spill Control and Prevention 

All vehicle fueling will be conducted off 
fueling will be required while on the project site. 

6.6.5 Storage Areas and Temporary Facilities 

sites will be utilized to store project equipment, such as all terrain vehicl
offices for personnel and project management, dumpsters and roll-off bins f
munitions d

measures may be necessary if the project base is not within an exis
compound. 

6.6.

Access within MRA-1104 will have to be coordinated 
general, survey crews will travel to 
or paved).  Access to the dry lake 
area.   

6.6.7 Vegetation Removal (Trees and Shrubs) 
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containment facilities for erosion control.   

ontamination; 
MC 

 and Analysis Plan, Appendix G. 

imizing areas of disturbance are found in Sections 6.2.1 and 

plished on a daily basis as field crews collect solid 
reaks and other daily breaks and remove them from the 

6.6.12 Air Monitoring Programs 

Air monitoring programs are not necessary based on experience from other similar field 
activities for MMRP sites, and will not be implemented for this RI. 

6.6.9 Decontamination and Disposal of Equipment 

The project does not involve chemicals or practices that require dec
therefore, this section is not applicable. Decontamination procedures related to 
sampling are included in the Sampling

6.6.10 Minimizing Areas of Disturbance 

Discussions regarding min
6.2.2. 

6.6.11 Post-activity Cleanup 

Post-activity cleanup will be accom
waste associated with lunch b
site.  Solid waste will be disposed of in an approved off-site location. 
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7.0 PROPERTY MANAGEMENT PLAN 

In accordance with DID MR-005-09, Property Management Plan is not required under a Firm 
Fixed Price contract.  
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8.0 INTERIM HOLDING FACILITY SITING PLAN FOR RCWM 

Information pertaining to interim holding facility siting plan for RCWM is not applicable to this 
document. 
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9.0 PHYSICAL SECURITY 

Information pertaining to physical security plan for RCWM project sites is not applicable to this 
document. 
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