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EXECUTIVE SUMMARY

 

Conduct of Behavioral Response Testing and Evaluation by the Target Behavioral Response Laboratory (TBRL) - Phase 1 Test Phase Using

M30 Tank Main Gun Simulators and M31A1 Direct-Indirect Fire Cue Simulators Fired With RUAG-COPAS Fire Marker Units (FMU)
This addendum to the environmental assessment (EA) for the Construction of a Homeland Defense Technologies and Security Readiness Center (Reference 1) was prepared to evaluate the potential impacts on the physical and human environment from the proposed action to conduct behavioral response testing and evaluation at the Target Behavioral Response Laboratory (TBRL).  The proposed action involves an outdoor investigation of pyrotechnic devices as a warning/deterrence measure to keep deployed Intelligent Munitions Systems (IMS) (e.g., Unmanned Ground Vehicles, Robots, and Intelligent Munitions) safe from harm/tampering.  In order to facilitate the investigation it was decided to use the M30 and M31A1 simulators as both are generally representative of typical pyrotechnic devices and readily available.  This task is required by the IMS Project Office, and will be conducted by the TBRL of the Quality Engineering and System Assurance Directorate (QE&SA), at the 3500 Area of RDECOM-ARDEC. 
 

A variety of unmanned systems are being employed on the battlefield to include Unmanned Ground Vehicles, Robots, and Intelligent Munitions.  All have some degree of autonomy and all can and will be deployed in situations where they are in close proximity to civilian populations.  There are vulnerable to tampering, whether from persons intending to interfere with their operations to people who may be merely curious bystanders with no specific harmful intent.  In all cases the best way to protect the systems is to simply keep everyone away from them.  The purpose of the proposed action is to determine whether pyrotechnic displays employing loud reports and either momentary or sustained light flashes or trails will elicit vigilance, approach, escape or avoidance responses for naïve persons, i.e., those who are not particularly motivated to approach the protected device but who are minimally motivated to continue an ongoing tangential task.  Responses of interest include those immediately following the flashes and reports, and those occasioned by a subsequent opportunity to pass near the source of the displays.

The following alternatives, designed to meet the purpose and underlying need, are evaluated in this EA.  
 

         Preferred Alternative:  The preferred alternative is the proposed action – to conduct behavioral response testing and evaluation by outdoor investigation of the use of M30 and M31A1 pyrotechnic simulator devices to be used as a warning/deterrence measure to keep deployed Intelligent Munitions Systems (IMS) (e.g., Unmanned Ground Vehicles, Robots, and Intelligent Munitions) safe from harm/tampering. 

 

         No Action Alternative: The no action alternative would be not to conduct the aforementioned testing and evaluation.   This alternative is entirely unacceptable due to increased danger to Soldier and Homeland Security Force personnel resulting from compromised IMS security/increased IMS vulnerability.

         Alternatives Considered And Rejected: An alternative considered and rejected 
was conducting the experiment in one of the areas currently designated for 
pyrotechnic use within ARDEC.  This experiment is designed as a deception 
experiment and the participants believe they are simply participating in an 
experiment designed to measure how bright lights and sounds may suppress 
their ability to fire at targets with paintball markers.  In order to determine how 
well the pyrotechnic devices work in deterring them or keeping them away from 
an area, they must have no prior knowledge that such a device might be used.  If 
the test were conducted in a designated pyrotechnic area it would be very 
obvious to the participants that something beyond simply firing paintballs was 
going to occur.  That would defeat the deceptive portion of the experiment and 
was rejected as an option.
 Analysis of impacts on current air resources; water resources; soil and geologic resources; biological resources; cultural, historical, and aesthetic resources; the socioeconomic environment and environmental justice; and hazardous materials was conducted to determine if the proposed action would adversely impact any of those resources.  This EA concludes that the proposed action would not have any significant adverse impacts on the resources examined herein.  The proposed action would cause minor adverse impacts on several resources of the proposed site, but those impacts would be insignificant and would be reduced through the implementation of a variety of mitigation measures.  Therefore, the preparation of a Notice of Intent (NOI) to prepare an environmental impact statement (EIS) is not warranted at this time.  This decision is documented in the attached finding of no significant impact (FNSI).

 

1.0         PURPOSE AND NEED FOR THE PROPOSED ACTION

  

The underlying need for the proposed action is to enhance the Soldiers' and Homeland Security Forces' performance and survivability by ensuring that a warning/deterrence measure to keep deployed Intelligent Munitions Systems (IMS) (e.g., Unmanned Ground Vehicles, Robots, and Intelligent Munitions) safe from harm/tampering is in place.

This EA addendum was prepared in accordance with the requirements of the National Environmental Policy Act (NEPA), (Title 42 of the United States Code [U.S.C.] 4321 through 4347); the Council on Environmental Quality (CEQ) Regulations for Implementing NEPA (Title 40 of the Code of Federal Regulations [CFR] parts 1500 through 1508) for Army Actions; Protection of the Environment, Code of Federal Regulations (40 CFR, part 280); U.S. Army Regulation (AR) 200-1, Environmental Protection and Enhancement; and AR 200-3, Natural Resources – Land, Forest, and Wildlife Management.

 
2.0         GENERAL DESCRIPTION OF PROPOSED ACTION
The proposed action at ARDEC's Target Behavioral Response Laboratory (TRBL), entitled Intelligent Munitions Systems (INS) Non Lethal Pyrotechnic Capabilities in the Detail Test Plan (Reference 11), involves outdoor investigation of behavioral responses to flash, bang and smoke stimuli during the conduct of maneuvers using simulator munitions.  In all cases, one simulator only will be initiated during each of the planned maneuver sequences, which are explained in further detail in the third paragraph below.  
This behavioral response investigation, hereinafter referred to as the TBRL Pyrotechnic Behavioral Evaluation, involves the use of M30 Tank Main Gun Simulator and M31A1 Direct-Indirect Fire Cue Simulator pyrotechnic simulator devices to be used as a warning/deterrence measure to keep a variety of deployed Intelligent Munitions Systems (IMS) (e.g., Unmanned Ground Vehicles, Robots, and Intelligent Munitions) safe from harm/tampering.  All of these systems have some degree of autonomy, and all can and will be deployed in situations where they are in close proximity to civilian populations.  These systems are vulnerable to tampering, whether from persons intending to interfere with their operations, or from persons who may be merely curious bystanders with no specific harmful intent.  The best way to ensure Soldiers' and Homeland Security Forces' survivability and enhanced performance, and optimal IMS performance, is to keep everyone away from them.  Pyrotechnic systems placed on or adjacent to the IMS may present a simple, cost-effective way to achieve this objective.  The TBRL will conduct the human effectiveness testing and evaluation, and will provide the IMS Project Office with the data needed to make informed decisions as to the placement and use of a pyrotechnic device.  As the TBRL has most of the infrastructure in place for this type of experimentation, only minimal additions to the measurement gathering system need to be implemented/installed before the experimental testbed is ready for testing.

The plan for the TBRL Pyrotechnic Behavioral Evaluation is for 23 test subjects to each be presented with one M30 Simulator only, and 23 test subjects to each be presented with one M31A1 Simulator only during the approximately two-month period of the test, for a total of 46 separate evaluations.  All of the M30 and M31A1 evaluations will take place outdoors within the confines of the approximately 5-acre 3500 area.  The RUAG-COPAS Fire Marker Unit (FMU) will be used to launch all M30 Simulators and M31A1 Simulators during this test.  Due to ongoing construction in the 3500 area, the precise location of the M30 and M31A1 behavioral response testing and evaluation is unknown at this time.  Prior to the ongoing construction activities, the plan was to locate the test set-up in the area across from the train tracks.  Test subjects would walk in a straight line parallel to the 2 train cars currently in place, and between building 3515 and the train tracks.  The current plan is have subjects walk from the area of the train tracks past Building 3515 and across the road next to the old trailers.  The simulators will be placed on the pavement in front of Building 3515,
None of the evaluations will take place in areas determined to be sensitive (i.e., defined as all surface water, wetlands and wetland/stream buffers are shown in the Picatinny Arsenal Real Property Master Plan, Figure 5-2 Natural Constraints) (Reference 2).

Each of the 46 evaluations will involve an initial approach and initial return whereby the test subject passes the IMS during the approach and return, without exposure to auditory and visual stimuli from function of the simulator, and will be completed by exposure to the auditory and visual stimuli from function of the simulator during a second approach and return.  The time length of each approach will vary subject-to-subject, for purposes of recording and analyzing different response behaviors on a subject-to-subject basis.
This task is required by the IMS Project Office, and will be conducted by the TBRL of the Quality Engineering and System Assurance Directorate (QE&SA), at the 3500 Area of ARDEC. 
3.0         ALTERNATIVES CONSIDERED

         Preferred Alternative:  The preferred alternative is the proposed action – to conduct behavioral response testing and evaluation by outdoor investigation of the use of M30 and M31A1 pyrotechnic simulator devices to be used as a warning/deterrence measure to keep deployed Intelligent Munitions Systems (IMS) (e.g., Unmanned Ground Vehicles, Robots, and Intelligent Munitions) safe from harm/tampering. 

 

         No Action Alternative: The no action alternative would be not to conduct the aforementioned testing and evaluation.   This alternative is entirely unacceptable due to increased danger to Soldier and Homeland Security Force personnel resulting from compromised IMS security/increased IMS vulnerability 

         Alternatives Considered And Rejected: An alternative considered and rejected 
was conducting the experiment in one of the areas currently designated for 
pyrotechnic use within ARDEC.  This experiment is designed as a deception 
experiment and the participants believe they are simply participating in an 
experiment designed to measure how bright lights and sounds may suppress 
their ability to fire at targets with paintball markers.  In order to determine how 
well the pyrotechnic devices work in deterring them or keeping them away from 
an area, they must have no prior knowledge that such a device might be used.  If 
the test were conducted in a designated pyrotechnic area it would be very 
obvious to the participants that something beyond simply firing paintballs was 
going to occur.  That would defeat the deceptive portion of the experiment and 
was rejected as an option.

 
3.1   AFFECTED ENVIRONMENTS

The affected environments from the proposed TBRL Pyrotechnic Behavioral Evaluation action at ARDEC's Target Behavioral Response Laboratory (TRBL) are air, noise, soil, and environmentally sensitive wetland areas in the 3500 area.  Further description of the affected environments from the proposed TBRL Pyrotechnic Behavioral Evaluation is set forth in the environmental assessment (EA) for the Construction of a Homeland Defense Technologies and Security Readiness Center (Reference 1).  

4.0         Environmental impacts of proposed action

        4.1  Air Impacts 


4.1.1  Predicted M30 Simulator and M31A1 Simulator Combustion Products
Air impacts will be limited to combustion products from function of energetic materials in one M30 Tank Main Gun Simulator or one M31A1 Direct-Indirect Fire Cue Simulator.   Combustion residues will be emitted into the air and ground within testing areas.  An analysis of each regulated XM1130 combustion product, for the in-flight portion and impact area portion, is set forth in Appendix A, using the Fraunhofer Institut Chemische Technologie (Fraunhofer ICT) Thermochemical Algorithm, June 2000 Edition (Reference 3).   Table 1 in Appendix A is a roll-up of predicted regulated air toxics expected to be generated from function of energetic materials in one M30 Simulator.  Table 2 in Appendix A is a roll-up of predicted regulated air toxics expected to be generated from function of energetic materials in one M31A1 Simulator.  Table 1 and Table 2 include the corresponding permissible exposure limit (PEL) for 2008, as established annually by the American Conference of Governmental Industrial Hygienists (ACGIH), and the basis for the established 8-hour Time Weighted Average Permissible Exposure Limit (8-hour TWA PEL) and/or 15-minute Short Term Exposure Limit (STEL) PEL (Reference 4).  A detailed analysis of the regulated M30 Simulator and M31A1 Simulator combustion products is provided in Appendix A of this EA.  No adverse impacts were identified due to the evaluations with M30 Simulators and M31A1 Simulators taking place outdoors where the combustion products exhibit continuous dispersion and dilution, and due to the transitory nature of test subject personnel and TBRL test operator personnel to combustion products during the evaluations.
Table 1 is shown below, and Table 2 is shown on the top of the next page:
Table 1 - 2008 Permissible Exposure Limits for Regulated

Air Toxics Expected to Be Generated From Function of Energetic Materials

in M30 Tank Main Gun Simulators (Basis:  One M30 Simulator)

(Units of: parts per million and milligrams per cubic meter)

	Air Contaminant
	8-hour TWA PEL,

ppm/mg/m3
	15-minute STEL

ppm/mg/m3         PEL  Basis (see key

                                                                 below)

	Carbon Dioxide (CO2)
	5,000/9,000
	30,000/54,000    Asphyxiation

	Carbon Monoxide (CO)
	     25/28.63
	        --/--            Anoxia, CVS, CNS, Repr.

	Nitric Oxide (NO)
	          25/30.69
	        --/--            Hypoxia/cyanosis, URT

                                 irritation, nitrosyl-Hb formation

	Potassium Hydroxide (KOH)
	            --/--
	        --/2            URT, skin, & eye irritation

	Magnesium Oxide (MgO)
	            --/10
	        --/--            No PEL basis listed


Key for PEL Basis Terms (Table 1 on previous page):  CVS: Cardiovascular system; CNS:  Central Nervous System; Repr.: Reproductive toxin; URT:  Upper Respiratory Tract; nitrosyl-Hb:  nitrosylhemoglobin.

Table 2 - 2008 Permissible Exposure Limits for Regulated

Air Toxics Expected to Be Generated From Function of Energetic Materials

in M31A1 Direct-Indirect Fire Cue Simulators (Basis:  One M31A1 Simulator)

(Units of: parts per million and milligrams per cubic meter)

	Air Contaminant
	8-hour TWA PEL,

ppm/mg/m3
	15-minute STEL

ppm/mg/m3        PEL  Basis (see key

                                                                below)

	Potassium Hydroxide (KOH)
	             --/--
	        --/2           URT, skin, & eye irritation

	Magnesium oxide (MgO)
	             --/10
	        --/--           No PEL basis listed

	Sodium Hydroxide (NaOH)
	             --/--
	        --/2           URT, skin, & eye irritation


Key for PEL Basis Terms (Table 2 above):  URT:  Upper Respiratory Tract.

4.1.2 Actual M31A1 Simulator Combustion Products
During the development of the M31A1 Direct-Indirect Fire Cue Simulator, energetic materials contained in the M31A1 Simulator were modified for enhanced environmental and occupational safety and health (ESOH).  As part of the M31A1 Simulator development effort, the US Army Edgewood Chemical Biological Center (ECBC) conducted air sampling in a sealed chamber to measure for chemical characterization of selected M31A1 Simulator combustion products.  Results of the ECBC effort were set forth in the Life Cycle Environmental Assessment for the XM31E1 Direct-Indirect Fire Cue Simulator, dated 23 August 2001 (Reference 5), and are excerpted as follows:

The ECBC measured for the concentration of benzene (C6H6), carbon dioxide (CO2), carbon monoxide (CO), nitrogen oxides (NOx's) and sulfur oxides (SOx's).  Ten (10) M31A1 Simulators were functioned, one at a time, for 10 separate combustion product measurement evaluations.  One of the 10 M31A1 Simulators burned completely during its combustion product measurement evaluation.
Benzene levels were in the low parts per billion (ppb) levels, and were well below the 500 ppb 8-hour TWA PEL and 2500 ppb 15-minute STEL PEL established by the American Conference of Industrial Hygienists (ACGIH) in 2008 for benzene.  For the one M31A1 Simulator that completely burned, a benzene concentration of 250 ppb was measured.  A maximum benzene concentration of 7.7 ppb was measured during the other nine (9) M31A1 combustion product measurement evaluations.  CO was not detected at levels lower than 10 parts per million (ppm), CO2 was not detected at levels lower than 50 ppm, and SOx's were not detected at levels below 0.25 ppm.  These CO, CO2, and SOx's non-detection limits are well below any concentrations of toxicological significance.  NOx's were the only type of inorganic gas detected but its approximate average over the time duration was only 3 ppm.  This 3 ppm level for NOx's is also well below any value of toxicological significance (Reference 5).
Table 3 below sets forth the tabulated values for the M31A1 Simulator combustion product measurement evaluations:
Table 3: XM31E1 AVERAGE COMBUSTION PRODUCT TEST DATA

	Combustion Product
	Concentration 

at 5 minutes
	Concentration 

at 15 minutes
	Concentration 

at 25 minutes

	Benzene (1)
	7.7 +/- 4.5 ppb (2)
	5.5 +/- 3.2 ppb
	3.9 +/- 2.4 ppb

	Carbon monoxide
	ND (3)
	ND (3)
	ND (3)

	Carbon dioxide
	ND (3)
	ND (3)
	ND (3)

	Sulfur oxides
	ND (3)
	ND (3)
	ND (3)

	Nitrogen oxides
	3 ppm
	3 ppm
	3 ppm


NOTES:

(1) No other volatile organic compounds of interest were detected.

(2) ppb - parts per billion

(3) ND - none detected above instrumentation lower detection limits of 10 ppm for carbon monoxide, 50 ppm for carbon dioxide, 0.25 ppm for sulfur oxides.

Table 4 on the next page is a tabulation of federal and State of New Jersey Ambient Air Quality Standards (NAAQS) for six specific air pollutants (e.g., "criteria pollutants") that have been established by the Environmental Protection Agency (EPA).  Ambient air quality in Morris County, NJ meets the National and New Jersey AAQS for sulfur dioxide (SO2), carbon monoxide (CO), total suspended particulates, inhalable particulates with aerodynamic diameter of 10 microns or less (PM10), fine particulates with aerodynamic diameters of 2.5 microns or less (PM2.5), lead (Pb), and nitrogen dioxide (NO2) (Reference 5).     
Lead, sulfur dioxide, ozone, and PM10 are not an issue, since neither the M30 Simulator nor the M31A1 Simulator are predicted to, nor have measurements detected, either of these pollutants. Regarding inhalable particulates, PM2.5 is not an issue since particle size analysis performed during the aforementioned combustion product measurement evaluation showed that the Mass Median Aerodynamic Diameter (MMAD's) range of the particles falls between 1.0 and 1.3 microns (Reference 1).
In regards to NO2, Picatinny Arsenal's netting status is approximately 20 tons per year (TPY), leaving little room for new emission increases (Reference 1).  However, for the entire M30 Simulator and M31A1 Simulator behavioral response testing and evaluation comprising a total of 46 separate evaluations, it is calculated that the total generation of NOx's will be less than one pound.  Similarly for PM2.5, the total generation from the 46 separate evaluations will be less than one pound. 
TABLE 4
  NAAQS FOR CRITERIA POLLUTANTS AND EXCEEDANCES 
IN MORRIS COUNTY, NEW JERSEY
 

	 

Pollutant
	 
National Ambient Air Quality Standard
	 
New Jersey Ambient Air Quality
Standard
	 
Averaging Periods
	 
Exceedances in Morris County

	 
Ozone
	0.12 ppm

0.08 ppm
	0.12 ppm

0.08 ppm
	1-hour average

8-hour average
	 

2 exceedances

48 exceedances

(Chester, NJ)

	 

Total suspended particulates
	-
	260 ug/m3
75 ug/m3
	 

24-hour average

Annual average
	None

	 

Inhalable particulate matter (PM10)
	150 ug/m3
50 ug/m3
	-
	 

24-hour average

Annual average
	None

	 

Fine particulate matter (PM2.5)
	65 ug/m3
15 ug/m3
	65 ug/m3
15 ug/m3
	 

24-hour average

Annual average
	None

	 

Nitrogen dioxide
	0.053 ppm
	0.05 ppm
	 

Annual average
	None

	 

Sulfur dioxide
	0.14 ppm

0.03 ppm
	0.14 ppm

0.03 ppm
	 

24-hour average

Annual average
	None

	 

Carbon monoxide
	35 ppm

9 ppm
	35 ppm

9 ppm
	 

1-hour average

8-hour average
	None

	 

Lead
	 

-

1.5 ug/m3
	1.5 ug/m3
-
	 

3-month average

Quarterly mean
	None


Source: New Jersey Department of Environmental Protection, Bureau of Air Quality Monitoring

ppm        =      Parts per million

ug/m3      =      Micrograms per cubic meter

 
4.2              Noise

 Per the Safety Assessment Report (SAR) for the RUAG-COPAS Fire Marker Unit (FMU), the minimum safety distance, during FMU operation and training, is 5 meters.  Also, hearing protection shall be worn at distances less than 26 meters (Reference 6).  Refer to the Reference 6 SAR for additional information.
 

4.3              Water Resources
Per TBRL Standard Operating Procedure (SOP) entitled "Experimentation Conducted at the 3500 Area by TBRL" (Reference 7), the review of which resulted in ARDEC being granted an Assurance for Human Research signed by the Assistant Surgeon General for Force Protection on 16 May 2008 and which includes a Human Research Protection Plan (HRPP) dated 9 May 2008 (ARDEC-HRPP-08000, Reference 8) and also a local Institutional Review Board (IRB), none of the M30 Simulator nor the M31A1 Simulator evaluations will take place in areas determined to be sensitive (i.e., defined as all surface water, wetlands and wetland/stream buffers are shown in the Picatinny Arsenal Real Property Master Plan, Figure 5-2 Natural Constraints) (Reference 2).  Per the reference 7 SOP:  "Tests will be designed to prevent entry of the [test subjects] into sensitive areas either by barriers (caution tape, sawhorses, and jersey barriers) or by providing a buffer distance so that the test area is not adjacent to a sensitive area."  Adherence to this SOP and other appropriate TBRL SOPs will minimize the likelihood of liquid and solid combustion products from the M30 Simulator and M31A1 Simulator evaluations being injected directly into the 3500 area groundwater.  However, these solid and liquid M30 Simulator and M31A1 Simulator combustion products consist either of basic nutrients required by plants relatively in large amounts (e.g., magnesium), or nutrients required by plants in smaller amounts (e.g., iron) (Reference 5 & Reference 8).
An analysis of Environmental Fate and Toxicity of solid and liquid M30 Simulator and M31A1 Simulator combustion products was performed and documented in the M30 Simulator and M31A1 Simulator LCEA documents (Reference 5 & Reference 8).  This analysis is excerpted/paraphrased from the referenced LCEA documents, and is set forth as follows:
The fate of the particulate magnesium compounds and potassium compounds from the M30 Simulators and M31A1 Simulators, and the particulate iron compounds from the M31A1 Simulators would be the deposition onto the terrestrial environment of the 3500 area, where they would be incorporated into the soil colloids, be available for uptake by the plant or microbial communities and the insoluble compounds are available for transport with water run-off.  The particulates are not volatile, and will not mix or move from the soil into the air.

Magnesium, along with nitrogen, calcium, phosphorus, and sulfur are the basic nutrients required by plants relatively in large amounts.  Iron, manganese, zinc, copper, molybdenum, chlorine and boron are as essential to plant growth, but required in much lesser amounts (Reference 9). Plants obtain nutrients from the solid colloids, in a form of chemical reaction known as base exchange.  Elements normally bound to the colloidal compound may become free and available as plant nutrients in the soil solution.  When such fertilizing materials as potassium are added to soil, a portion of the required element becomes immediately available as part of the soil solution, while the rest takes part in a base exchange and remains in the soil incorporated in the soil colloids. (Reference 10).  Much of the Mg, Fe, and K added to the soil from function of the M30 Simulators and M31A1 Simulators would be likely to follow this pattern.  
In any event, the total generation of Mg, Fe, and K from function of all M30 Simulators and M31A1 Simulators to be used during this TBRL evaluation will be less than 0.5 pounds each for Mg and K, and less than 0.1 pound for Fe.

4.4              Soils and Geologic Resources
No significant adverse impacts from the M30 Simulator and M31A1 Simulator evaluations at TBRL are foreseen.  There will be no soil disturbance from function of M30 Tank Main Gun Simulators and no soil disturbance from function of M31A1 Direct-Indirect Fire Cue Simulators during the TBRL Pyrotechnic Behavioral Evaluation. For all the evaluations, the simulators will be placed on the pavement in front of Building 3515.  Refer to Reference 1 for additional information.

4.5              Biological Resources
No significant adverse impacts from the TBRL Pyrotechnic Behavioral Evaluation are foreseen.  There will be no tree removal nor trimming of trees conducted at the TBRL in support of the TBRL Pyrotechnic Behavioral Evaluation.  Refer to Reference 1 for additional information.
4.6              Cultural, Historical, and Aesthetic Resources
 

Per Reference 1, according to Picatinny Arsenal records, the 3500 area has been identified as disturbed slope, with a low likelihood of cultural artifacts.  Refer to Reference 1 for additional information.
4.7              Socioeconomic Environment and Environmental Justice
No significant adverse impacts from the M30 Simulator and M31A1 Simulator evaluations at TBRL are foreseen.  Refer to Reference 1 for additional information. 

 

4.8              Hazardous Materials
No significant adverse impacts from the M30 Simulator and M31A1 Simulator evaluations at TBRL are expected, since the M30 Simulators and M31A1 Simulators do not contain any hazardous metallic materials (e.g., heavy metals including lead, chromium, cadmium and nickel), nor have any other hazardous materials been identified based on a review of the M30 Simulator and M31A1 Simulator Technical Data Packages (TDPs).
4.9              Potential Cumulative Impacts
No potential cumulative impacts from the M30 Simulator and M31A1 Simulator evaluations at TBRL are foreseen.  For the entire quantity of 23 M30 Tank Main Gun Simulators and 23 M31A1 Direct-Indirect Fire Cue Simulators to be used over an approximately 2-month period during this behavioral evaluation, a total of less than 0.5 pounds each for Mg and K, and less than 0.1 pound for Fe, will be generated.  Also, less than 0.05 pounds of carbon monoxide will be generated, less than 0.01 pounds of carbon dioxide will be generated, less than 0.02 grams of nitric oxide will be generated, and less than 17 grams of sodium hydroxide will be generated.   Refer to Reference 1 for additional information.

 

4.10            Irreversible and Irretrievable Commitment of Resources
No impact from the M30 Simulator and M31A1 Simulator evaluations at TBRL are foreseen.  Refer to Reference 1 for additional information.

5.0              Conclusions
An analysis of the use of M30 Simulator materials of fabrication, M31A1 Simulator materials of fabrication, and combustion products generated from function of energetic materials in the M30 Simulators and M31A1 Simulators in support of a Bahavioral Response experiment for the IMS Program Manager identifies that all materials are toxicologically and environmentally acceptable. (Reference 5 & Reference 8).

Therefore, the preparation of a Notice of Intent (NOI) to prepare an Environmental Impact Statement (EIS) is not warranted at this time.  This decision is documented in the Finding of No Significant Impact (FNSI) submitted as an attachment to this EA.
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Analysis of Combustion Product Air Impacts From Function of M30 Tank Main Gun Simulators and M31A1 Direct-Indirect Fire Cue Simulators

M30 Tank Main Gun Simulators
For function of energetic materials in M30 Tank Main Gun Simulators, an analysis of each combustion product constituent subject to regulation by OSHA, and set forth annually by the American Conference of Governmental Industrial Hygienists (ACGIH), is provided below.  The data in Table 1 below is current for 2008.  

Refer to Table 1 below for a tabulation of all M30 Tank Main Gun Simulator combustion products that are currently subject to regulation.  Refer to the key below Table 1 for an explanation of the PEL basis terms in Table 1.

Table 1 - 2008 Permissible Exposure Limits for Regulated

Air Toxics Expected to Be Generated From Function of Energetic Materials

in M30 Tank Main Gun Simulators (Basis:  One M30 Simulator)

(Units of: parts per million and milligrams per cubic meter)

	Air Contaminant
	8-hour TWA PEL,

ppm/mg/m3
	15-minute STEL

ppm/mg/m3    PEL  Basis (see key

                               below)

	Carbon Dioxide (CO2)
	5,000/9,000
	30,000/54,000  Asphyxiation

	Carbon Monoxide (CO)
	    25/28.63
	        --/--           Anoxia,CVS, CNS, Repr.

	Nitric Oxide (NO)
	         25/30.69
	        --/--           Hypoxia/cyanosis, URT

                                 irritation, nitrosyl-Hb formation

	Potassium Hydroxide (KOH)
	           --/--
	        --/2           URT, skin, & eye irritation

	Magnesium Oxide (MgO)
	           --/10
	        --/--           No PEL basis listed


Key for PEL Basis Terms (Table 1):  CVS: Cardiovascular system; CNS:  Central Nervous System; Repr.: Reproductive toxin; GI: gastrointestinal; immun.:  immunotoxin; MT:  Muscle toxin; URT:  Upper Respiratory Tract; nitrosyl-Hb:  nitrosylhemoglobin.

 M30 Tank Main Gun Simulator Combustion Products Analysis (Basis:  1 M30 Simulator)
The following is a component by component analysis of regulated airborne constituents generated from the function of energetic materials in one M30 Tank Main Gun Simulator, as predicted by the Fraunhofer Institut Chemische Technologie Thermodynamic Code, June 2000 revision.

Refer below for a regulated component by component combustion product analysis for the M30 Tank Main Gun Simulator combustion products. Revised permissible exposure level (PEL) criteria for the regulated constituents in the combustion products for 2008 are provided in Table 1. 

In this analysis, air impacts are analyzed in terms of OSHA permissible exposure levels and predicted quantities of individual regulated combustion products.  This analysis is presented in the following paragraphs.
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For CO2, approximately 0.00314 grams will be generated from the function of energetic materials in one M30 Tank Main Gun Simulator.  This quantity of CO2 will dissipate rapidly to within its 8-hour TWA PEL compliance level of 9,000 mg/m3 when a volume of approximately 0.000349 m3 (equivalent to a sphere approximately 0.08735 meters in diameter) is occupied.  

For CO, approximately 0.09087 grams will be generated from the function of energetic materials in one M30 Tank Main Gun Simulator.  This quantity of CO will dissipate to within its 8-hour TWA PEL compliance level of 28.63 mg/m3 when a volume of approximately 3.1739 m3 (equivalent to a sphere approximately 1.8233 meters in diameter) is occupied.  

For NO, approximately 0.00066 grams will be generated from the function of energetic materials in one M30 Tank Main Gun Simulator.  This quantity of NO will dissipate fairly rapidly to within its 8-hour TWA PEL compliance level of 30.69 mg/m3 when a volume of approximately 0.0215 m3 (equivalent to a sphere approximately 0.345 meters in diameter) is occupied.

For KOH, and elemental potassium (K) that is expected to react in air to form KOH, a combined total of approximately 1.6958 grams will be generated from the function of energetic materials in one M30 Tank Main Gun Simulator.  This quantity of KOH will dissipate to within its 15-minute Short Term Exposure Limit (STEL) PEL compliance level of 2 mg/m3 (an 8-hour TWA PEL compliance level has not been established for KOH) when a volume of approximately 847.9 m3 (equivalent to a sphere approximately 11.7431 meters in diameter) is occupied.

Finally, for gaseous magnesium oxide (MgO), approximately 0.0145 grams will be generated from the function of energetic materials in one M30 Tank Main Gun Simulator.  This quantity of MgO will dissipate to within its 8-hour TWA PEL compliance level of 10 mg/m3 when a volume of approximately 2.635 m3 (equivalent to a sphere approximately 1.7137 meters in diameter) is occupied.  It is noted that approximately 1.4482 grams of liquid MgO and 2.0486 grams of solid MgO will also be generated.  It is projected that the liquid and solid MgO will remain airborne for a short time, after which the solid MgO and liquid MgO will fall to the ground.

A projection of the cumulative impact of all predicted regulated air contaminants described above in the combustion products for one M30 Tank Main Gun Simulator could be based on the sum of the “compliance volumes” for each air contaminant.  This projection does not consider synergistic effects.  For one M30 Tank Main Gun Simulator, this calculates to approximately 852.546 m3 (equivalent to a sphere approximately 11.7645 meters in diameter).  Of the 852.546 m3, approximately 99.455 % is attributed to potassium hydroxide (KOH).  

Figure 1 on the top of the next page is a graphical depiction of combustion products from the function of energetic materials in one M30 Tank Main Gun Simulator.
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Figure 1 – M30 Tank Main Gun Simulator Combustion Products

M31A1 Direct-Indirect Fire Cue Simulators
For function of energetic materials in M31A1 Direct-Indirect Fire Cue Simulators, an analysis of each combustion product constituent subject to regulation by OSHA, and set forth annually by the American Conference of Governmental Industrial Hygienists (ACGIH), is provided below.  The data in Table 2 below is current for 2008.  

Refer to Table 2 below for a tabulation of all M31A1 Direct-Indirect Fire Cue Simulator combustion products that are currently subject to regulation.  Refer to the key below Table 2 for an explanation of the PEL basis terms in Table 2.

Table 2 - 2008 Permissible Exposure Limits for Regulated

Air Toxics Expected to Be Generated From Function of Energetic Materials

in M31A1 Direct-Indirect Fire Cue Simulators (Basis:  One M31A1 Simulator)

(Units of: parts per million and milligrams per cubic meter)

	Air Contaminant
	8-hour TWA PEL,

ppm/mg/m3
	15-minute STEL

ppm/mg/m3      PEL  Basis (see key

                                                           below)

	Potassium Hydroxide (KOH)
	             --/--
	        --/2           URT, skin, & eye irritation

	Magnesium oxide (MgO)
	             --/10
	        --/--           No PEL basis listed

	Carbon Dioxide (CO2)
	5,000/9,000
	30,000/54,000  Asphyxiation

	Carbon Monoxide (CO)
	    25/28.63
	        --/--           Anoxia,CVS, CNS, Repr.

	Sodium Hydroxide (NaOH)
	             --/--
	        --/2           URT, skin, & eye irritation
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Key for PEL Basis Terms (Table 2 on previous page):  URT:  Upper Respiratory Tract.

 M31A1 Direct-Indirect Fire Cue Simulator Combustion Products Analysis (Basis:  1 M31A1 Simulator)

The following is a component by component analysis of regulated airborne constituents generated from the function of energetic materials in one M31A1 Direct-Indirect Fire Cue Simulator, as predicted by the Fraunhofer Institut Chemische Technologie Thermodynamic Code, June 2000 revision.  Values for CO and CO2 were determined stoichiometrically since simulation iteration was achieved only upon removal of charcoal from the reactant list.  The CO/CO2  ratio was considered to be the same as for the M30 Simulator.
Refer below for a regulated component by component combustion product analysis for the M31A1 Direct-Indirect Fire Cue Simulator combustion products. Revised permissible exposure level (PEL) criteria for the regulated constituents in the combustion products for 2008 are provided in Table 2. 

In this analysis, air impacts are analyzed in terms of OSHA permissible exposure levels and predicted quantities of individual regulated combustion products.  This analysis is presented in the following paragraphs.

For CO, approximately 0.12092 grams will be generated from the function of energetic materials in one M31A1 Direct-Indirect Fire Cue Simulator.  This quantity of CO will dissipate to within its 8-hour TWA PEL compliance level of 28.63 mg/m3 when a volume of approximately 4.2235 m3 (equivalent to a sphere approximately 2.0055 meters in diameter) is occupied.  

For CO2, approximately 0.00418 grams will be generated from the function of energetic materials in one M31A1 Direct-Indirect Fire Cue Simulator.  This quantity of CO2 will dissipate rapidly to within its 8-hour TWA PEL compliance level of 9,000 mg/m3 when a volume of approximately 0.000464 m3 (equivalent to a sphere approximately 0.09606 meters in diameter) is occupied.

For NaOH, and elemental sodium (Na) that is expected to react in air to form NaOH, a combined total of approximately 0.707 grams will be generated from the function of energetic materials in one M31A1 Direct-Indirect Fire Cue Simulator.  This quantity of NaOH will dissipate to within its 15-minute Short Term Exposure Limit (STEL) PEL compliance level of 2 mg/m3 (an 8-hour TWA PEL compliance level has not been established for NaOH) when a volume of approximately 353.5 m3 (equivalent to a sphere approximately 8.7726 meters in diameter) is occupied.

For KOH, and elemental potassium (K) that is expected to react in air to form KOH, a combined total of approximately 1.3373 grams will be generated from the function of energetic materials in one M31A1 Direct-Indirect Fire Cue Simulator.  This quantity of KOH will dissipate to within its 15-minute Short Term Exposure Limit (STEL) PEL compliance level of 2 mg/m3 (an 8-hour TWA PEL compliance level has not been established for KOH) when a volume of approximately 668.66 m3 (equivalent to a sphere approximately 10.8493 meters in diameter) is occupied.
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Finally, for gaseous magnesium oxide (MgO), approximately 0.03192 grams will be generated from the function of energetic materials in one M31A1 Direct-Indirect Fire Cue Simulator.  This quantity of MgO will dissipate to within its 8-hour TWA PEL compliance level of 10 mg/m3 when a volume of approximately 3.192 m3 (equivalent to a sphere approximately 1.8268 meters in diameter) is occupied.  It is noted that approximately 4.3216 grams of solid MgO will also be generated.  It is projected that the solid MgO will remain airborne for a short time, after which the solid MgO will fall to the ground.

A projection of the cumulative impact of all predicted regulated air contaminants described above in the combustion products for one M31A1 Direct-Indirect Fire Cue Simulator could be based on the sum of the “compliance volumes” for each air contaminant.  This projection does not consider synergistic effects.  For one M31A1 
Direct-Indirect Fire Cue Simulator, this calculates to approximately 1029.575 m3 (equivalent to a sphere approximately 12.528 meters in diameter).  Of the 1025.352 m3, approximately 34.3346 % is attributed to sodium hydroxide (NaOH), and approximately 64.9452 % is attributed to potassium hydroxide (KOH).  

Figure 2 below is a graphical depiction of combustion products from the function of energetic materials in one M31A1 Direct-Indirect Fire Cue Simulator.
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Figure 2 – M31A1 Direct-Indirect Fire Cue Simulator Combustion Products
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APPENDIX B
 
Acronyms
 
ACRONYMS
A
AAQS

Ambient Air Quality Standards

ACGIH

American Conference of Governmental Industrial Hygienists

AR

Army Regulation

B

C

CEQ

Council on Environmental Quality

CFR

Code of Federal Regulations

CNS

Central Nervous System

CVS

Cardiovascular System

D

D&ETD
Demilitarization & Environmental Technology Division

DoD

Department of Defense

DPW

Department of Public Works

DTP

Detailed Test Plan

E

EA

Environmental Assessment

EASB

Environmental Acquisition Support Branch

ECBC

Edgewood Chemical Biological Center

EIS

Environmental Impact Statement

EMS

Emergency Medical System

EPA

Environmental Protection Agency

ES

Executive Summary

ESOH

Environment, Safety and Occupational Health

EWMTD
Energetics, Warheads and Manufacturing Directorate

F

FNSI

Finding of No Significant Impact

FMU

Fire Marker Unit

Fraunhofer ICT
Fraunhofer Institut Chemische Technologie

G

ACRONYMS (continued)
H

HAZMAT
Hazardous Material

HRPP

Human Resource Protection Plan

I

IMS

Intelligent Munitions Systems

IRB

Institutional Review Board

J

K

L

LCEA

Life Cycle Environmental Assessment

LRT

Lower Respiratory Tract
M

MMAD

Mass Median Aerodynamic Diameter

N

NAAQS
National Ambient Air Quality Standards

ND

Not Detected

NEPA

National Environmental Policy Act

NJDEP
New Jersey Department of Environmental Protection

NOI

Notice of Intent

O

OSHA

Occupational Safety and Health Administration
P

PEL

Permissible Exposure Limit

PM2.5

Particulate Matter of 2.5 Microns or Less

PM10

Particulate Matter of 10 Microns or Less

ppb

Parts Per Billion

ppm

Parts Per Million

ACRONYMS (continued)
Q

QE&SA
Quality Engineering & System Assurance Directorate

R

RDECOM-ARDEC
Research, Development and Engineering Command - Armament 



Research, Development and Engineering Center

S

SAR

Safety Assessment Report

SOP

Standard Operating Procedure

STEL

Short Term Exposure Limit

SWAT

Special Weapons and Tactics

T

TBRL

Target Behavioral Response Laboratory

TPY

Tons Per Year

TWA

Time Weighted Average

U

URT

Upper Respiratory Tract

USC

United States Code

V

W

X

Y

Z
FINDING OF NO SIGNIFICANT IMPACT
1.  Project Identification: Phase 1 Testing By The Target Behavioral Response Laboratory (TBRL) at the 3500 Area of RDECOM-ARDEC, Picatinny Arsenal, Using M30 Tank Main Gun Simulators and M31A1 Direct-Indirect Fire Cue Simulators.
2. Description of Proposed Action:

The proposed action involves outdoor investigation of the use of M30 Tank Main Gun Simulator and M31A1 Direct-Indirect Fire Cue Simulator pyrotechnic simulator devices to be used as a warning/deterrence measure to keep a variety of deployed Intelligent Munitions Systems (IMS) (e.g., Unmanned Ground Vehicles, Robots, and Intelligent Munitions) safe from harm/tampering.  All of these systems have some degree of autonomy, and all can and will be deployed in situations where they are in close proximity to civilian populations.  These systems are vulnerable to tampering, whether from persons intending to interfere with their operations, or from persons who may be merely curious bystanders with no specific harmful intent.  The best way to ensure Soldiers' and Homeland Security Forces' survivability and enhanced performance, and optimal IMS performance, is to keep everyone away from them.  Pyrotechnic systems placed on or adjacent to the IMS may present a simple, cost-effective way to achieve this objective.  The TBRL will conduct the human effectiveness testing and evaluation, and will provide the IMS Project Office with the data needed to make informed decisions as to the placement and use of a pyrotechnic device.  As the TBRL has most of the infrastructure in place for this type of experimentation, only minimal additions to the measurement gathering system need to be implemented/installed before the experimental testbed is ready for testing.

The plan for the M30 Simulator and M31A1 Simulator behavioral response testing and evaluation is for 23 test subjects to each be presented with one M30 Simulator only, and 23 test subjects to each be presented with one M31A1 Simulator only during the approximately two-month period of the test, for a total of 46 separate evaluations.  All of the M30 and M31A1 evaluations will take place outdoors within the confines of the approximately 5-acre 3500 area.  The RUAG-COPAS Fire Marker Unit (FMU) will be used to launch all M30 Simulators and M31A1 Simulators during this test.  Due to ongoing construction in the 3500 area, the precise location of the M30 and M31A1 behavioral response testing and evaluation is unknown at this time.  Prior to the ongoing construction activities, the plan was to locate the test set-up in the area across from the train tracks.  Test subjects would walk in a straight line parallel to the 2 train cars currently in place, and between building 3515 and the train tracks.

None of the evaluations will take place in areas determined to be sensitive (i.e., defined as all surface water, wetlands and wetland/stream buffers are shown in the Picatinny Arsenal Real Property Master Plan, Figure 5-2 Natural Constraints) (Reference 2).

Each of the 46 evaluations will involve an initial approach and initial return whereby the test subject passes the IMS during the approach and return, without exposure to auditory and visual stimuli from function of the simulator, and will be completed by 
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exposure to the auditory and visual stimuli from function of the simulator during a second approach and return.  The time length of each approach will vary subject-to-subject, for purposes of recording and analyzing different response behaviors on a subject-to-subject basis.

This task is required by the IMS Project Office, and will be conducted by the TBRL of the Quality Engineering and System Assurance Directorate (QE&SA), at the 3500 Area of RDECOM-ARDEC, Picatinny Arsenal, NJ.

3.  Discussion of Anticipated Environmental Effects:
An Environmental Assessment (EA) was prepared to investigate impacts of the outdoor behavioral response testing using M30 Tank Main Gun Simulators and M31A1 Direct-Indirect Fire Cue Simulators, and is summarized as follows:

Affected environments will be air, ground and water at the Target Behavioral Response Laboratory facilities located at the 3500 area RDECOM-ARDEC, Picatinny Arsenal, NJ. 

a.  The impact on air quality from conducting the outdoor behavioral response testing using M30 Tank Main Gun Simulators and M31A1 Direct-Indirect Fire Cue Simulators will be insignificant because the calculated total quantity of combustion products from function of energetic materials in the M30 Tank Main Gun Simulators and M31A1 Direct-Indirect Fire Cue Simulators during the conduct of the behavioral response testing will be less than two pounds in total.  Moreover, the predicted gaseous combustion products will dissipate quickly in open air to below permissible exposure levels set forth by the American Conference of Governmental Industrial Hygienists. 


b.   Water quality is not expected to be significantly impacted by the outdoor behavioral response testing. The predicted liquid and solid solid combustion products have been shown to readily bond colloidally in the soil, and are all relatively environmentally benign, and are known to benefit flora growing in the 3500 area. Due to the small quantity of behavioral response tests using M30 Tank Main Gun Simulators and M31A1 Direct-Indirect Fire Cue Simulators tests, and due to both the low calculated quantity of solid and liquid combustion products (e.g., less than 1.1 pounds) and the documented ease and speed of uptake of the solid and liquid combustion products into flora, it is unlikely that any significant quantity of ground residues from the M30 Tank Main Gun Simulators and M31A1 Direct-Indirect Fire Cue Simulator solid and liquid combustion products will leach underground and pollute ground water aquifers.


c.  No hazardous metallic materials (e.g., heavy metals such as lead, chromium, nickel, and tungsten) are contained in the M30 Tank Main Gun Simulators and M31A1 Direct-Indirect Fire Cue Simulators. 


d.   Noise levels will be consistent with site specific requirements of the TBRL testing facilities.  They will pose no threat to the quality of the environment.  The health of test subjects and test operating personnel will be ensured by adherence to procedures established for the operation of M30 Tank Main Gun Simulators and M31A1 Direct-Indirect Fire Cue Simulators, including the wearing of appropriate hearing protection.
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4.   Conclusions:

Based on preparation of the EA, the proposed behavioral response testing to be conducted by the ARDEC Target Behavioral Response Laboratory using M30 Tank Main Gun Simulators and M31A1 Direct-Indirect Fire Cue Simulators will not significantly impact the environment.  The following determinations for this program are noted:

a.  
It is not an action that will significantly affect the quality of the human environment.


b.  
It will not have a significant impact on the environment.


c.
It is not likely to be environmentally controversial.


d. 
It does not require an environmental impact statement.

5. Point of Contact (POC) for Public Comments:

Commander

U.S. Armament Research, Development and Engineering Center (ARDEC),

Environmental Acquisition Support Branch

Demilitarization and Environmental Technology Division

Energetics, Warheads, and Environmental Technology Directorate (EWETD)

ATTN:  Mr. J. Dowden, AMSRD-AAR-MEE-E

Bldg. 19

Picatinny Arsenal, NJ  07806-5000

6. Public Comment Period:

Comments regarding these findings should be forwarded to the POC within thirty (30) days of public notification.
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