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Overview

• ARCTECH and Ordnance Holdings Inc. (OHI) with assistance from a
respected local contractor will deliver a proven, safe, green, non-thermal
solution on a timely basis, within the budget parameters

• ARCTECH has two decades experience safely remediating M6 and other
propellants and high explosives, and chemical weapons in multiple
jurisdictions

• The solution has several years of data from multiple sources with
acceptance in several states.

• The process is exempt from RCRA permitting under the 1997 Munitions Rule
as it is considered a recycling process. LADEQ has adapted the Munitions
Rule. Since No RCRA permit it required, there will be no delay in
implementing the technology at Camp Minden.

• Proven Technology: Actodemil is a Non-Thermal Humic Acid Catalyzed
Hydrolysis-Neutralization Solution, which can be scaled up.

• Two safe alternatives for final product will be proposed.

002884



ARCTECH - Pioneering Green Sustainable 
Solutions – Military Unique Materials

• Established in 1988 as a technology spin-off from Atlantic Research
Corporation - Selected as one of the top six U.S. bio-processing firms -1989 –
Long History of Working with Military Unique Munitions

• 1980’s –Pioneered Composting Technology for Clean Up of Explosive
Contaminated Grounds

• Early 1990’s - Developed and commercialized Humic Acid product for use in
addressing environmental problems

• 1990’s - Validated Actodemil® for safe destruction of propellants and
explosives for the DOD, U.S. Army, and international militaries (e.g., Turkey,
Israel, Egypt, Australia)

• Also Selected from ACWA Completion for Non Thermal Destruction of
Chemical Weapons

• Continuous development of advanced green commercial and industrial
technologies and products
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ARCTECH Teamed with OHI Experienced 
Explosives Safety / UXO Contractor

• OHI Staff includes engineers, scientists, GIS analysts, and UXO

technicians, and explosives safety analysts / experts

• Staff includes former Master level military Explosive Ordnance Disposal
(EOD) personnel who will have Sr. safety and quality oversight roles

• OHI’s UXO / Explosives related clients include (sample listing):

• Naval EOD Technology Division (NAVEODTECHDIV)

• Naval Facilities Engineering Command (NAVFAC)

• Joint IED Defeat Office (JIEDDO)

• U.S. Army Corps of Engineers (USACE)

• OHI has experience operating under DDESB approved Explosive Safety
Plans - current project example – Fort Story, VA – UXO / Energetic
Material Support
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Actodemil® Proven Patented Technology 

• ARCTECH Patent No. 5,538,530 – “Method for Safely Disposing
of Propellant and Explosive Materials and for Preparing
Fertilizer Compositions”

• US PTO Allowed Application Patent on December 23,2014

• Proven technology - Application Test Sites (test data
available):
• McAlester Army Ammunition Plant

• Hawthorne Army Depot

• Crane Army Depot

• Radford Army Ammunition Plant

• U.S. Forces Korea

• Haikestep (near Cairo) – Egyptian Army Demil Facility

• Turkey (Military Explosives Enterprise)
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Technology Scalability Proven  

 Bench scale unit
 Portable 

 Processes < 2-5 lbs of material 

 50, 1,00, and 2,000 pound per batch units developed 
and fielded  

2,000 pound unit fabricated for U.S Army project - 1995
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Rapid Deployment Approach of Actodemil® for Safe Disposition of 

M6 Camp Minden Propellants for 80,000 lbs per Day
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Neutralization/
Oxidation

Mobile Available Units (11)
Actodemil®
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.
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Release

Land Application

Non-Hazardous 
Landfill
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Reagent 
2
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Phase I  - Notice of Award

Implementation Plan

Obtain Required Permits

Assessment of M6 and Repackage

Prepare Site for Acdodemil® Facility

Phase II   - Notice to Prceed

Actodemil® Unit 1 Shakedown/M6 20 WDays

Phase III  - Actodemil® Production Runs  (80% AF) 240 WDays

Phase IV  - Final Site Closeout 30 WDays

Actodemil® Approach Allows Rapid Deployment and 

Timely Disposition of 15 Million lbs of M6 & CBI

One year
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Independent Lab Analysis by NEL Laboratories Confirmed 
Actodemil® of M6 Resulted in Eliminating Explosives and 

Toxic Chemicals of Concern

NEL Analyzed for Explosives, 8 RCRA  Metals and 134 Toxic Organics.
*Analyzed by GPL Labs (Analytical method: IAAP)
• UTS: Universal Treatment Standards limits for  Recycled Wastes for Land Use.  

CFR Title 40, 2012
Attached: Independent Lab Analysis Report and US EPA UTS Limits

Parameter Result, mg/kg
US EPA

UTS Limit, mg/kg

Nitrocellulose* 169 (99%+ Reduction)

2,4-Dinitrotoluene (DNT) ND 140

2,6-Dinitrotoluene (DNT) ND 28

2,4-Dimethylphenol ND 14

2-Methylphenol (o-Cresol) ND 5.6

4-Methylphenol (p-Cresol) ND 5.6

4-Chloro-3-methyl phenol 
(p-Chloro-m-Cresol)

ND 14

4,6-Dinitro-2-methyl phenol ND
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Actodemil Product Proven Non-Mutagenic  by the AMES Test
at an Independent Lab --- ILS North Carolina 

• The Ames test is used world-wide as a screen tool to determine the mutagenic 
potential of compounds or chemicals in several test strains of Salmonella 
Typhimurium.

• Ames assay  data showed a   mutagenic index (MI) between 0.83 to 1.31 which 
is below the standard MI of 1.6 as indicative of  mutagenic potential. 
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Nevada EPA Concluded About Actodemil®

“not a hazardous waste, and that 
it may be applied to the land as a 
humic acid fertilizer”

“commends ARCTECH's efforts to 
develop fertilizers from this 
otherwise discarded material”
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• DoD 4145.26M – “DoD Contractors’ Safety Manual for Ammo and 
Explosives”

• DDESB 6055.9-M – “DoD Ammunition and Explosives Safety Standards: 
General Explosives Safety Information and Requirements”

• Army Regulation 385-64 – “U.S. Army Explosives Safety Program

• USACE – EM 385-1-97 – “Explosives Safety and Health Requirements 
Manual”

• USEPA 1997 Military Munitions Rule  Adopted By LA DEQ

Explosive Safety Related – Policy & Guidance

.….the Agency has determined the recycling of
propellants or explosives into fertilizer may
be a permissible activity under
RCRA……….the use of an unused
explosive or propellant as an ingredient to
produce commercial fertilizer would be
exempt from regulation under RCRA…..

Excerpts from U.S. EPA Military Munitions 
Rule

40CFR Section 266.202
April 1997
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“Under the alkaline reaction condition of
the humic acid hydrolysis for propellants,
the smaller carboxylate molecules are
produced as a first step. These carboxylate
groups react with phenolic and other
hydroxyl groups in humic acid and are
incorporated into the humic acid molecule
as esters. Cyanate and urea are
mineralized and adsorbed in the humic
acid. If DNT is present, a simple straight
alkaline hydrolysis will not completely
destroy it. In the presence of humic acid,
amines are incorporated as amides by
reacting with the carboxylate groups in the
humic acid.”

Thus, humic acid enriched hydrolysis
will not produce any toxic byproducts.

U.S Army Senior Science Advisor of Demil Technologies 
Concluded Actodemil®  to be the Environmentally Safest 

Based on Assessment of Various Demil Technologies
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• Was not phytotoxic to alfalfa plants.

• Increased plant biomass after 1 & 2
months harvests after seed
emergence when compared to the
control

• Increased Chlorophyll concentrations 
in alfalfa plants.

Mixed single, double & triple base product applied to pots in the indicated 
dilution.  The control is Hoagland Solution.

University of  Nevada Tests Proved Fertilizer Made From Recycled 

Single, Double and Triple Propellants:
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Farms and Ranches in Oklahoma Proved Benefits of 

8,000 Gallons of Fertilizer Made From 10 Tons of Propellants 

Processed With Actodemil at 2,000 Lb Batch Production Runs   

Farms and Ranches

• Gary Coffee Farm and Ranch, Coalgate, Oklahoma

• John Bain Farm and Ranch, Stuart, Oklahoma

• Donnie Shores Horse Ranch, Coalgate, Oklahoma

• Gary and Ralph Turpin Farm and Ranch, Stuart, 
Oklahoma

• Timmy Rogers Farms, Stuart, Oklahoma

• Bart Peterson Greenhouses and Ranch, Stuart, 
Oklahoma

• Lisa Boggs Ranch and farms, Ada, Oklahoma

• That the recycled product was
beneficial as a booster
fertilizers with no Phytotoxicity
when applied on Timothy and
Bermuda grasses.

• Enhancement of the growth of
Timothy and Bermuda grasses
with visible green color.
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Actodemil® Three Prong Approach for Meeting Camp 

Minden Mission and Public Aspiration

Environmentally Safer

Inherently Safer

Rapid Deployment & 

Timely Disposition

Actodemil®

Non-Thermal 

Proven  on M6
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Follows Backup Slides and Attachment: 
- Independent Lab Analysis Report 
- US EPA UTS Limits
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Final Product – Non Energetic, 
Safe and Non-Hazardous  

Proven characteristics

• Not reactive 

• Friction & impact tests shows no energetic 
response 

• Complies with USEPA Universal Treatment 
Standards

• Complies with USEPA Munitions Rule

• Not phytotoxic to plants

• Noncarcinogenic (Ames tested) 

002900



US Army Satisfied with  ARCTECH Technology and its 
Operations by ARCTECH  for Eliminating  Toxic Waste Water at 
Chemical Weapons Demil Facility at Johnston Island in Pacific  
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The US Army Joint Munitions Commander General 
Benchoff Wrote  “Actodemil® will benefit many in 

the Years to Come”
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Processing Area 

• Area E for processing 
station placement

• Placement driven by 
explosives safety arcs

• Post processing (strep 1 
of Actodemil = no more 
hazard – EZ goes to 0)

• Minimal improvements 
(temporary pads, 
electrical, temporary 
access road)

• May be able to use rail 
system on Minden for 
storage (tanker trucks)
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actosol® Humic Acid Application Increased Roots, Top Biomass, and 
Vigorous Growth of Dune Grasses for Restoration of Louisiana Coastal 

Lands. (Tests by Prof. Mark Hester of University of Louisiana)

Vigorous growth of bitter panicum (Panicum amarum) when a fertilization 

regime was coupled with a Humic Acid application of 100 ml per m-2.  Note 

extensive amount of vegetative spread (tillering) and flowering within only 5 

months after planting (photo taken September 2004).
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