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1.0 PURPOSE 
The purpose of this standard operating procedure (SOP) is to establish basic procedures for the 
analog mode (non-DGM) utilization of the Geonics EM61MK2 1m x 0.5m (EM61) metal 
detector during Intrusive Operations in clearance to one foot areas. Adjustments to the procedure 
must be approved by Matrix Management Staff and ADEM. 
 
2.0 SCOPE 
The procedures in this document are applicable to all personnel utilizing the EM61 during 
intrusive operations. 
 
3.0 MINIMUM REQUIREMENTS 
All employees executing MEC operations at Fort McClellan will comply with the following 
procedures for operating the EM61 in support of Intrusive Operations. The objective of these 
procedures is to ensure that the equipment is functioning properly and it also outlines the 
required steps the instrument operators will follow during intrusive operations with the EM61. 
 
Because the EM61 is a more complicated sensor, EM61 operators will be qualified geophysicists 
or geologists/UXO technicians with at least six months previous operational experience with an 
EM61.  All EM61 operators and EM61s will be certified by Matrix QC for use for one-foot 
clearance either in the GPO or by equivalent field test prior to utilization.  Matrix QC will 
document the operators experience and certifications which will be kept in the project files and 
included in the After Action Report.   
 
3.1 PRE-OPERATIONAL TEST 

It is important to conduct and document the daily pre-operational tests to verify the equipment is 
functioning correctly and to identify any possible equipment issues up front before starting the 
daily production work. The pre-operational test takes place each morning in the operational areas 
at a null point in close proximity to the grids that will be worked during that day.  The following 
steps will be utilized to test the EM61 when it will be used as a geophysical instrument on the 
intrusive team. 
 

1. Verify correct equipment settings. (Setting “4” on the backpack, 1 x 0.5 meter coil 
selected on allegro, Null Plug installed, Low Power Setting). 

2. Check cable connections and handle and wheel mounts for proper tight fit.  Waterproof 
connections and tape up cables as needed.  

3. Check the battery voltage (should be a minimum of 12 volts). 
4. Conduct the EM61 warm up. 

a. The warm up needs to be a minimum of 10 minutes each time the instrument is 
turned on. 

5. The instrument is then “Nulled” in the cleared area to establish background reading with 
the coil position level to the ground with wheels attached. 

6. Conduct the Static Test 
a. Position the EM61 over test item. 
b.  Note mV values on 2nd channel (366us). These values should be the same every 

time this procedure is performed, +/- 10%. 
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The UXO Contractor will take actions to protect the safety of the personnel on site, the public, 
and the environment.  All UXO personnel are aware that if suspect chemical warfare material 
(CWM) is discovered, they will ensure that all personnel withdraw immediately from the work 
area to an area upwind of the suspect CWM item and report the item to the MES QA.  The 
suspect item will be secured by the UXO Contractor’s UXO personnel until relieved by 
appropriate authority, such as Technical Escort Unit (TEU) or Explosive Ordnance Disposal 
(EOD) personnel.  See Section 14 for the Recovered Chemical Warfare Material Plan. 

The UXO Contractor will be responsible for entering summary data from the aggressive 
surface/near surface clearance into their PDAs.  Total non-MEC and total MEC scrap weights 
for each grid and additional positional and location data should a MEC item be recovered during 
the near surface clearance will be entered into the PDA.  The PDAs will have a drop-down 
menu to ensure all UXO personnel utilize consistent terminology.   

2.5.4 Clearance to One foot Depth 
A UXO team led by a UXO Tech III (Team Leader) will conduct an aggressive instrument-aided 
MEC clearance to a depth of 1 foot.  The clearance teams shall utilize standard mag and dig 
clearing techniques such as establishing control lanes approximately 5 ft wide and use of hand 
held magnetometers and all metal detectors to assist in detection of MEC and MEC-like metal 
objects.  During 1 foot clearance, intrusive excavation procedures in Section 2.5.6 apply.   

MEC will be consolidated within the grid for disposal and items unacceptable to move will be 
marked for BIP procedures at the end of each day.  All scrap will undergo an initial inspection to 
ensure it is explosives-free and then staged along the boundary of the grid in one of two areas 
designated by the Team Leader in each grid.  Area No. 1 will be for scrap identified as MEC 
scrap and MEC frag, to include re-inspected MEC scrap resulting from UXO disposal 
operations, that is subsequently determined to be explosives-free.  Area 2 will be for non-MEC 
scrap.  MEC scrap and MEC frag will be kept segregated from non-MEC scrap through final 
disposition.  MEC scrap/MEC frag and non-MEC scrap will be re-inspected for subsequent 
pickup and transported to a temporary holding area for QC and QA inspection, certification and 
final disposition at an approved facility as described in Section 2.5.8.1. 

If any MEC is detected during 1 foot clearance operations, only authorized UXO personnel will 
be permitted to take actions to minimize risks.  MEC discovered during the surface clearance 
will be photographed, identified, and documented as to type, condition, and location.  Other 
team personnel will use the three “R’s” -Recognize the item as potential MEC, Report the item’s 
location to the UXO Technician, and Retreat to a safe location as designated by UXO 
personnel. 

The UXO Team will take actions to protect the safety of the personnel on site, the public, and 
the environment.  All UXO personnel are aware that if suspect chemical warfare material (CWM) 
is discovered, they will ensure that all personnel withdraw immediately from the work area to an 
area upwind of the suspect CWM item and report the item to the MES QA.  The suspect item 
will be secured by the UXO Team’s UXO personnel until relieved by appropriate authority, such 
as Technical Escort Unit (TEU) or Explosive Ordnance Disposal (EOD) personnel.  See Section 
14 for the Recovered Chemical Warfare Material Plan. 

The UXO Team will be responsible for entering data from the clearance into their PDAs.  Total 
non-MEC and total MEC scrap weights for each grid and additional positional and descriptive 
data should a MEC item be recovered during the clearance will be entered into the PDA.  
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5.0    GEOPHYSICAL PROVE-OUT PLAN 
GPO test plot(s) will be used to test and confirm equipment and operator system performance 
across all work elements including sensor, positioning, personnel, data processing, and quality 
control.  Before and throughout the field work, performance will be demonstrated at GPO test 
plot(s) to confirm and certify that personnel and procedures can meet the project goals and that 
the detection and navigation systems are operating within expected parameters.  Geophysical 
field teams will not begin production work until the equipment and operator system performance 
is determined to be acceptable.  Any uncertified personnel or new or modified equipment will 
also require performance validation and certification prior to performing production work.  See 
Section 10.7.3.1.2 for additional GPO information as related to QC Step 1.  

In addition to the digital geophysical instruments, the UXO Contractor will demonstrate and test 
other hand-held EM-based analog instruments (including the Vallon VMH3CS, Minelab Explorer 
II, and Fisher All Metals) in the GPO to determine which instrument(s) prove most functional, 
reliable and consistent at McClellan.  Testing will be conducted by the GeoQCS and the 
instrument selected will then be used by UXO dig teams during intrusive operations to gauge 
completion of a dig.  (We recognize that the EM61-MK2 will be used to QC digs, however, our 
dig teams must also use an analog instrument in order to efficiently prosecute and finalize digs.)  
Further, it is anticipated that there may be limited areas that are inaccessible to DGM methods 
due to extreme terrain or obstructions and will therefore require the use of hand-held analog 
instruments (ML-1 or Schonstedt magnetometer, Minelab Explorer II or Vallon).  UXO dig teams 
will also be required to demonstrate proficiency in use of the analog instruments selected.  They 
will utilize the selected analog instruments in the GPO to demonstrate their ability to locate and 
reacquire MEC items with the selected instruments.  Follow-up certification of the UXO team 
members for proficiency with sweep instruments will be supervised by the UXO QCS. 

5.1    Geophysical Prove-Out Site 
This GPO plan was developed in accordance with the plans and specifications of the USACE.  
The anticipated tasks to be performed during the project include DGM and intrusive 
investigations to remove surface and subsurface MEC hazards at the site.  As such, a GPO test 
site will be designed and constructed to reflect the field conditions and survey geometry that will 
be utilized.  The former GPO test site, constructed by URS for the Alpha Supplemental EE/CA 
in a flat relatively open area, was determined to be insufficiently representative of the removal 
action areas and will be removed.  A new GPO test plot will be constructed in the former 
Ammunition Supply Point (ASP) area of McClellan (near the southern Alpha MRA boundary), to 
test the collection of DGM data over grids located in heavily wooded areas on difficult terrain 
representative of the majority of the Alpha and Bravo MRAs.  The GPO test site is not 
envisioned as an unchanging entity.  The GPO test plot may be changed or augmented, or 
additional test plots constructed, in order to better evaluate the performance of geophysical 
equipment and methodologies reflective of the encountered site conditions, MEC items, or burial 
depths. 

5.1.1   GPO Plot Design 
The data quality objectives (DQOs) pertaining to the GPO are presented in Section 10 of this 
Work Plan.  The elements outlined in the following subsections describe the GPO plot design 
and procedures associated with the GPO.  The specifics of the seed items, burial locations, and 
burial depths will be released on an as-needed basis by MES.  While control points and “known” 
seed items depths and locations will be released to the UXO and Geophysics Contractors for 
use in QC and for optimizing survey parameters and anomaly selection criteria, the retention of 
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2.0 TECHNICAL MANAGEMENT PLAN 
The following Technical Management Plan states the project objective; describes key 
personnel, specific project approach, methods, and operational procedures; and presents the 
deliverables that will be used to perform MEC operations at MRS-12 and MRS-13.  

2.1 Project Objectives 
The primary objective of this project is to conduct MEC clearance activities in order to gain 
concurrence of no further action.  To meet this objective, UXO personnel will use the 
unexploded ordnance (UXO) industry’s current Standard of Care but not be strictly limited to 
USACE guidelines of conducting MEC remediation. 

2.2 Qualified Project Personnel 
All key project personnel are qualified, possessing the level of technical knowledge and 
experience to execute assigned project tasks and responsibilities.  The organizational chart 
presented in Figure 2-1 identifies the general organization and reporting chain-of-command,.   

Figure 2-1. Project Organization 
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MEC will be consolidated within the grid for disposal and items unacceptable to move will be 
marked for BIP procedures at the end of each day.  All scrap will undergo an initial inspection to 
ensure it is explosives-free and then staged along the boundary of the grid in one of two areas 
designated by the Team Leader in each grid.  Area No. 1 will be for scrap identified as MEC 
scrap, to include re-inspected MEC scrap resulting from UXO disposal operations, that is 
subsequently determined to be explosives-free.  Area 2 will be for non-MEC scrap.  MEC scrap 
will be kept segregated from non-MEC scrap through final disposition.  MEC scrap and non-
MEC scrap will be re-inspected for subsequent pickup and transported to a temporary holding 
area for QC and QA inspection, certification and final disposition at an approved facility as 
described in Section 2.5.8.1. 

If any MEC is detected during 1 foot clearance operations, only authorized UXO personnel will 
be permitted to take actions to minimize risks.  MEC discovered during the surface clearance 
will be photographed, identified, and documented as to type, condition, and location.  Other 
team personnel will use the three “R’s” -Recognize the item as potential MEC, Report the item’s 
location to the UXO Technician, and Retreat to a safe location as designated by UXO 
personnel.  The UXO Team Leader will take actions to protect the safety of the personnel on 
site, the public, and the environment.  All UXO personnel are aware that if suspect chemical 
warfare material (CWM) is discovered, they will ensure that all personnel withdraw immediately 
from the work area to an area upwind of the suspect CWM item and report the item to the MES 
QA.  The suspect item will be secured by UXO personnel until relieved by appropriate authority, 
such as Technical Escort Unit (TEU) or Explosive Ordnance Disposal (EOD) personnel.  See 
Section 14 for the Recovered Chemical Warfare Material Plan. 

The UXO Team Leader will be responsible for entering data from the clearance into their PDAs.  
Total non-MEC and total MEC scrap weights for each grid and additional positional and 
descriptive data should a MEC item be recovered during the clearance will be entered into the 
PDA.  

2.5.5 Digital Geophysical Mapping 
Upon completion of the aggressive surface/near surface clearance, DGM will be conducted to 
locate subsurface metallic anomalies.  A detailed discussion of geophysical methods and 
equipment are presented in Section 6.  

2.5.6 Intrusive Operations - Clearance to Depth of Detection 
Intrusive operations in support of MEC clearance to depth of detection involves excavation of 
subsurface anomalies identified by DGM and, where necessary in areas not accessible to DGM, 
handheld instruments.  All non-DGM areas, including a 2-foot radius around tree clusters (more 
than 1 tree) and single-tree DGM gaps with any horizontal dimension ≥ 5 feet, are to be 
verified as cleared by the intrusive excavation team with hand held metal detectors.  If 
accessible, in-grid MES QC designated personnel will help confirm that data gaps have 
been adequately cleared using an EM61 MK2.  The Vallon (model VMH3CS) EM-based 
detection sensor has proved to be the most reliable hand held detector.  When compared to the 
various other handheld detectors that were evaluated, the Vallon detected the most GPO blind 
seed items.  The Vallon will be used to locate geophysical anomalies in areas not covered by 
the EM61-MK2.  During this search, if additional anomalies are located by the intrusive team, 
these anomalies will be excavated and the findings recorded in the team’s PDA.  These records 
shall include the number of individual excavations, MEC scrap weight, and non-MEC scrap 
weight.  If MEC items are found, unique target identifiers will be assigned to these items along 
with their positions.  These records will be uploaded for inclusion in the overall site database.  
Upon completion of this task of verifying that the subsurface in a 2-foot radius around gaps 
identified on the geophysical maps are free of metal, the UXO team leader will initial all 
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metal containers located in an area reserved for scrap collection, segregating, and final 
inspection.  This area will be located in the magazine area.  One container(s) will be designated 
“Scrap Metal” and will be used to collect non-MEC scrap such as C-ration cans, barbed wire, 
construction debris, metal roofing, and or other metals not associated with munitions or range 
targets.  The other container(s) will be marked “MEC Scrap” and will be used to collect MEC 
scrap and MEC frag (ordnance/munitions related scrap metal such as target material, fins, 
empty projectile casings, ordnance frag and other metal components) that do not contain any 
explosives or energetic materials).   

Collection procedures begin at the time the metal item is discovered by the UXO technician in 
the grid.  The UXO technician makes a preliminary screening as to the classification of the item.  
If the item is identified as MEC scrap containing energetic material or scrap that cannot be 
positively identified, it will remain in the grid and be flagged for disposal (demolition).  If the item 
is positively identified as non-MEC scrap metal, it is placed in a non-MEC scrap bucket located 
on the boundary of the grid being worked. If the item is identified as MEC scrap (not containing 
energetic material) or MEC frag material it will be placed in the appropriately labeled scrap 
buckets.  This initial screening is the first step in the sorting, inspection and segregation of the 
scrap.  

After completing clearance operations within a grid, or at the end of the day if the grid is not 
completed, the Team Leader will perform a 100% inspection by sorting and separating all 
recovered scrap items.  If any questionable scrap is found, it is moved to the MEC scrap bucket 
for treatment.  The Team Leader will turn over the inspected scrap to the UXOQC staff or 
designated management personnel whom shall be responsible for inspecting all scrap, 
verifying that all MEC scrap and Non-MEC scrap is energetic free, and transporting the 
segregated scrap to the scrap collection area. At the scrap processing area, the Matrix 
UXOQCS or his designee will conduct a 100% re-inspection of all recovered scrap.  The non-
MEC scrap will then be placed with like materials in labeled lockable containers.  The MEC 
scrap and MEC frag will be staged for disfigurement, as required.  All MEC scrap and MEC frag 
will be stored in labeled lockable containers to prevent any co-mingling of non-MEC and MEC 
scrap.   

In preparation for transportation to the disposal facility, Matrix UXO QA will also perform an 
inspection of the scrap, certify it as non-hazardous, and seal the containers.  The scrap manifest 
will be signed and the seal numbers recorded.  All MEC scrap and MEC frag will be disposed of 
at a foundry or recycler where it will be processed through a shredder, smelter or furnace 
(remelt) before resale or release.  MES will require that all MEC scrap containers remain 
segregated from all other scrap and sealed until such time as it will be immediately processed 
(shredded and/or smelted).  All MEC scrap is to be rendered unrecognizable as munitions-
related debris/scrap, disposed of safely and permanently, and tracked from point of origin to 
final disposition.  A signed DD Form 1348-1 will be required to track all scrap as well as a 
certificate of destruction signed by the disposal facility.  These documents will become part of 
the permanent record for submittal with the final report.   

2.5.8.2    Hard Target Processing and Disposal 
The processing of hard targets such as tanks, armored personnel carriers, jeeps and other 
vehicles requires a skill set quite different from the normal scrap handling capabilities described 
above.  The dismantling and disposal of any hard targets encountered in MRS-12 and 
MRS-13 will be handled with other hard targets toward the end of the MEC remediation 
program and is further described in Section 2 of the PWP (2007). 
 




















