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PREFACE
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[bookmark: _Toc254249507]		SECTION I.	ADMINISTRATIVE DATA
	All Courses Including This Lesson
		Course Number	Version	Course Title


	Task(s)
Taught(*) or
Supported
	Task Number	Task Title


	Reinforced Task(s)
		Task Number	Task Title


	Academic    Hours
	The academic hours required to teach this lesson are as follows:
	Resident
	Hours/Methods
	1 hr	20 mins	/ Conference / Discussion
Test	0 hrs		
Test Review	0 hrs		
	Total Hours:	1 hr	20 mins

	Test Lesson Number
		Hours	Lesson No.
	Testing
	(to include test review)				N/A	

	Prerequisite Lesson(s)
		Lesson Number	Lesson Title
None

	Clearance Access
	
Security Level:  Unclassified
Requirements:  There are no clearance or access requirements for the lesson.


	Foreign Disclosure Restrictions
	
FD5. This product/publication has been reviewed by the product developers in coordination with the U.S. Army Engineer School foreign disclosure authority.  This product is releasable to students from all requesting foreign countries without restrictions.


	References
	
Number
	
Title
	
Date
	Additional Information

	
	
	
	
	

	Student Study Assignments
	a.  Scan TRADOC Pam 71-9.
b.  Scan DA Pam 70-3.

NOTE:  Distribute this assignment five days prior to the lesson 


	Instructor Requirements
	
One instructor familiar with the course contents and instructional techniques.  



	Additional Support
	
Name
	Stu Ratio
	
Qty
	
Man Hours

	Personnel Requirements
	None
	
	
	

	Equipment Required
	Id
Name
	Stu Ratio
	Instr Ratio
	
Spt
	
Qty
	
Exp

	for Instruction
	6730D1T130481
Projector, Proxima
	1:40
	1:1
	No
	1
	No

	
	7000-21-000-0056
Computer System
	1:40
	1:1
	No
	1
	No

	
	* Before Id indicates a TADSS

	Materials Required
	Instructor Materials: 
Computer disks, TSP, visitor’s folder, and instructor’s notes.

Student Materials: 
Required references, student handouts, pen, and paper.



	Classroom, Training Area, and Range Requirements
	GEN INST BLDG, 1600 SF, 40 PN (Multi-Purpose Classroom)

	Ammunition Requirements
	
Id	Name
	
Exp
	Stu Ratio
	Instr Ratio
	Spt Qty

	
	None
	
	
	
	

	Instructional Guidance
	NOTE: Before presenting this lesson, instructors must thoroughly prepare by studying this lesson and identified reference material.
a.  Before presenting this lesson, instructor must thoroughly prepare by studying this lesson and identified reference material. 

b.  Ensure classrooms are scheduled and set up.

c.  Assign instructors.

d.  Ensure all student materials are on hand in quantities needed.

e.  Ensure equipment is in working condition.

f.  The attire is duty uniform.  


	
	

	Proponent Lesson Plan Approvals
	Name
Vargesko, Al
	Rank
GS 13
	Position
Training Division Chief
	Date
20 Feb 2010

	
	Danner, Robert
	GS 14
	Director
	01 Mar 2010
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	SECTION II.	INTRODUCTION
Method of Instruction:  Conference / Discussion	
Instructor to Student Ratio is:  1:40	
Time of Instruction:  10 mins	
Media:  Computer Based Instruction (CBI)	
	Motivator
	
The key to successfully minimizing or preventing future environmental impact is to consider environmental issues during the design phase of the system.  Thus, clear guidance needs to be provided to weapon system program managers on the actions required to protect the environment.



	[bookmark: _Toc254249509]Terminal Learning Objective
	
NOTE:  Inform the students of the following Terminal Learning Objective requirements.
At the completion of this lesson, you [the student] will:


	
	Action:
	
Integrate Environmental Considerations into the Materiel Acquisition Process.


	
	Conditions:
	
In a classroom, given all necessary student handouts to include a Capability Developers Course reference disk. 


	
	Standards:
	
Students will be able to identify and integrate environmental issues related to the life cycle of new materiel throughout the materiel acquisition process.  They will be able to explain their responsibilities for environmental compliance through the development, testing, manufacturing, fielding and disposal of the system.   


	
	

	Safety Requirements
	
None


	Risk Assessment Level
	
Low


	Environmental Considerations
	
NOTE: It is the responsibility of all Soldiers and DA civilians to protect the environment from damage.
No major environmental impact, training entirely of an administrative or classroom nature, with little or no environmental impact on the environment, equipment or personnel. 



	Evaluation
	



	Instructional Lead-In
	
Show the five minute STRYKER video which is an excellent example of an weapons system designed with sustainability and the environment in mind.




[bookmark: _Toc254249510]
	SECTION III.	PRESENTATION

NOTE:	Inform the students of the Enabling Learning Objective requirements.
[bookmark: _Toc254249511]A.	ENABLING LEARNING OBJECTIVE
	ACTION:
	Discuss the Army Strategy for the Environment and define sustainability in reference to the acquisition and life cycle of a proposed system.

	CONDITIONS:
	In a classroom, given all necessary student handouts to include a Capability Developers Course reference disk.


	STANDARDS:
	Requirement documents must be reviewed to ensure use of pollutants and toxic chemicals is reduced whenever possible, and that plans for battlefield disposal of contaminants as well as systems disposal needs are addressed.



1.	Learning Step / Activity 1. Define Army Policy as it Relates to Minimizing Environmental Impacts.
		Method of Instruction:	Conference / Discussion
		Instructor to Student Ratio:	1:40
		Time of Instruction:	5 mins
		Media:	Computer Based Instruction (CBI)






Looking for more documents like this one?	AskTOP.net 	Leader Development for Army Professionals



NOTE:  Show slide #3

a.  Discuss the following excerpt from “The Army Strategy for the Environment” pamphlet.  This document establishes a long-range vision that enables the Army to meet its mission today and into the future. Sustainability is the foundation for this strategy and a paradigm that focuses our thinking to address both present and future needs while strengthening community partnerships that improve our ability to organize, equip, train, and deploy our Soldiers as part of the joint force.
NOTE:  Show slide #4

b.  Read the slide and make students aware of the Army Sustainability website located at: www.sustainability.army.mil

NOTE:  Show slide #5

c.  Read the TERMINAL LEARNING OBJECTIVE and ensure all students understand the overall  objective:  The overall intent of this course and discussion is to emphasize EQ as it relates to the duties of the Capability Developer, Training Developer or Materiel Developer and how EQ data elements can ultimately impact the training and readiness of the warfighter.


	NOTE:
	Conduct a check on learning and summarize the learning activity.



2.	Learning Step / Activity 2. Define the Need for Sustainability
		Method of Instruction:	Conference / Discussion
		Instructor to Student Ratio:	1:40
		Time of Instruction:	5 mins
		Media:	Computer Based Instruction (CBI)


NOTE:  Show slide  #6

a.  Inform the students how the course is divided into Enabling Learning Objectives to assist the learning process. Discuss each enabling learning objective and ensure all students understand each one:
ENABLING LEARNING OBJECTIVES:
Let’s break down the big picture to further understand the lesson…
State the definitions of EQ and Environmental Considerations
1.	Identify the data elements of EQ – Go ahead and provide a few examples. 
2.	Discuss the US Army’s overall Strategy for the Environment
3.	Discuss the value of considering EQ in the Integrated Acquisition Process
4.	State the general relationships between the Materiel Developer and the Capability Developer
INSTRUCTOR NOTE:
As we proceed through the lesson, keep in mind that environmental considerations and regulations have an impact on the entire Integrated Acquisition Process. Pay special attention to the data elements that you will need to consider in every project and program you work.  
	
NOTE:  Show slide #7

b.  The Army Strategy for the Environment – Sustain the Mission, Secure the Future, was published in 2004. The purposes of this strategy are to:
             (1) Foster an ethic within the Army that takes us beyond compliance to sustainability.
(2) Strengthen the Army operational capability by reducing our environmental 
footprint through more sustainable practices.
             (3) Meet current and future training, testing and other mission requirements by sustaining land, air and water resources.
             (4) Minimize impacts and total ownership costs of Army systems, materiel, facilities, and operations by integrating the principles and practices of sustainability.
             (5) Enhance the well being of our Soldiers, civilians, families, neighbors and communities through leadership in sustainability.
             (6) Use innovative technology and the principles of sustainability to meet user needs and anticipate future Army challenges.



	NOTE:
	Conduct a check on learning and summarize the learning activity.



3.	Learning Step / Activity 3. Define Environmental Quality/Environmental Considerations
		Method of Instruction:	Conference / Discussion
		Instructor to Student Ratio:	1:40
		Time of Instruction:	5 mins
		Media:	Computer Based Instruction (CBI)


NOTE:  Show slide #8
a.  DEFINITION OF ENVIRONMENTAL QUALITY: Self explanatory slide.

NOTE:  Show slide #9

b.  Define Environmental Considerations. Environmental Considerations are the link to planning and execution of Full Spectrum Operations where EQ is primarily embedded in compliance to sustain installations, surrounding communities and Soldiers’ quality of life. However, EQ should have a role in EC and Full Spectrum Operations. It’s the right thing to do.  
 INSTRUCTOR NOTE: 
Stress to the students the importance of both Environmental Quality and Environmental Considerations and how both concepts are used throughout the acquisition process and complement each other.



	NOTE:
	Conduct a check on learning and summarize the learning activity.



4.	Learning Step / Activity 4. Identify Components of the Joint Capabilities Integration and Development System (JCIDS)
		Method of Instruction:	Conference / Discussion
		Instructor to Student Ratio:	1:40
		Time of Instruction:	20 mins
		Media:	Computer Based Instruction (CBI)


NOTE:  Show slide  #10

a.  Supporting Documents.  
	(1) NEPA was the very first environmental act in the USA.
	(2) RCRA specifies “cradle to grave” responsibility for HM/HW
	(3) AR 200-1 is the Army environmental regulation
	(4) FM 3-34.5 is the Army environmental Field Manual
	(5) CJCS Instruction 3170.01G is the JCIDS program
	(6) DODI 5000.2 specifies that Life Cycle Sustainment as well as proper disposal costs be incorporated into new systems.
	(7) TR 71-20 explains how the JCIDS process will function within TRADOC
	(8) The CBA Users Guide explains the Capabilities Based Assessment process
	(9) The Army Strategy for the Environment has been explained

NOTE:  Show slide #11

b.  DODI 5000.02 : Establishes a management framework for translating capability needs and technology opportunities, based on approved capability needs, into stable, affordable, and well-managed acquisition programs that include weapon systems, services, and automated information systems
The Life Cycle Sustainment and diposal Plan shall be updated and executed during production, deployment, operations, and support.


NOTE:  Show slide #12

c.  “How 3170 and 5000 overlap:” JCIDS and Acquisition
CJCSI 3170.01G - 1 March 2009
The purpose of this instruction is to establish the policies for the Joint Capabilities Integration and Development System (JCIDS).
This slide which can be found in the 3170 shows a depiction of the relationship between the JCIDS process and key acquisition decision points. The JCIDS process is closely linked to the Defense Acquisition System – see DoD 5000 series for more information. The primary objective of the JCIDS process is to ensure the capabilities required by the joint warfighter are identified with their associated operational performance criteria in order to successfully execute the missions assigned. The JCIDS process supports the acquisition process by identifying and assessing capability needs and associated performance criteria to be used as a basis for acquiring the right capabilities, including the right systems.
Leveraging technology is a goal of the Army Strategy for the environment and is key in achieving sustainable solutions, which is why the Capabilities Developer must understand these steps and procedures. Considering EQ/EC in all domains of the DOTMLPF analysis will minimize hazards and reduce risks up front. It is essential to apply the EQ/EC impacts to the Materiel Solution. 
Among the documents required for Milestone B and C review are the National Environmental Policy Act (NEPA) Schedule, and the Programmatic Environment, Safety, and Occupational Health Evaluation (PESHE). The results from D/OT&E feed data to the NEPA and PESHE. Although these documents are prepared by the MATDEV, the CBTDEV must provide input and is overall responsible for meeting compliance requirements. The proponent is responsible for evaluating the system for NEPA compliance.  Based on the type of system and the impact to each of the EQ data elements, a record of environmental consideration, an environmental assessment or an environmental impact study will be done to comply with NEPA. 
Installations that will use the system will evaluate the programmatic NEPA documents and prepare their own site specific documentation to comply with NEPA.  Units that operate on the installation will assist in this NEPA evaluation and documentation. 
Demilitarization and disposal of the system should be conducted in the most environmentally friendly and cost effective manner.  The system or parts of the system may be reused, recycled or disposed of.  Demilitarization and disposal of the system is covered in the installation or the programmatic NEPA documentation. 

NOTE:  Show slide #13

d.  How do you assess ESOH risk in a materiel solution?  Carefully evaluate and understand what you have.  Certain materiel solutions may pose greater EOSH risks than others.  Without understanding those risks, the results could lead to impacts to performance, cost and/or schedule. 


NOTE:  Show slide #14

e.  Is this an ESOH hazard that JCIDS can properly address ?  Standardized language has been provided with the course content to assist the capabilities developer in addressing the EQ portion of the ESOH.  Currently, there is a ESOH in JCIDS Working Group that has been established to develop beneficial ESOH language in support of the JCIDS process. Recognize when you have a cat, and when you don’t !


NOTE:  Show slide #15

f.  Good opportunity to differentiate between usage of the terms environment and environmental depending on context/perspective:  “operating environment” and environmental effects that act as constraints on system/mission performance (weather, terrain, etc.), and “natural/human made environment” and environmental impacts that are human activities affecting environmental resources (pollution, soil erosion, etc.) 
     (1) ICD
Paragraph 7.c. of the ICD describes the materiel approach(es) recommended for further analysis during concept refinement and technology development.  List the environmental policy constraints to be considered in the Analysis of Alternatives (AoA) that shape conditions under which the system must perform.  When analyzing solutions (Functional Systems Analysis (FSA) and AoA), environmental impacts and life cycle costs should be factored into choosing the best solution.   See language below and recommended in attachments.
      (2) CDD/CPD
This is an example of what the Combat Developer could put in the CDD/CPD as an environmental considerations statement. 
Capability Development Document (CDD) and Capability Production Document (CPD) The minimal environmental input to the CDD and CPD should include the following statement under the logistics section of paragraph 13 - Other DOTMLPF Considerations. 
13.2.5. Environmental Compliance Requirements. “The user shall have the ability to train, operate, maintain, and dispose of the system in full compliance with applicable U.S., foreign, and international environmental quality laws and regulations. The design, production, operation, maintenance and disposal of the system shall eliminate, or minimize to the greatest extent possible, adverse environmental quality impacts.”
     (3) The CDD and CPD should include this verbiage plus any additional attributes that will improve sustainability and reduce life cycle cost.   This is an example of an Additional Attribute (environmental) as part of the KPP process:  Component Power- System power supply must operate on rechargeable batteries currently available in the supply system or COTS.  Batteries must operate a minimum of 96 continuous hours between charge.
NOTE:  Show slides #16
g.  Sustainable System Requirements.  When possible, Combat Developers should incorporate sustainable attributes into new system design.  
Examples are:
(1)	Improving the deployability of a system in order to get it to where it needs to be in the shortest time.
(2)	Reducing the total resource requirements for the new system.
(3)	Better systems management…is it supportable?  Can other services use it as well?
(4)	Is it reusable, durable and reliable?
(5)	How about modularity or scalability?
(6)	How survivable is it?
What is DFD?:  Policy is primarily focused on conventional munitions, however the concept can be applied to any materiel solution/system. 

	NOTE:
	Conduct a check on learning and summarize the learning activity.


5.	Learning Step / Activity 5. Discuss Environmental Quality
		Method of Instruction:	Conference / Discussion
		Instructor to Student Ratio:	1:40
		Time of Instruction:	15 mins
		Media:	Computer Based Instruction (CBI)

NOTE:  Show slide  #17

a.  Recognizing that the world’s decreasing resources could not support the increasing drain of the growing populations, the US and other nations initiated efforts to reduce actions that would have negative effects on the environment.
Much of the change occurred as a result of environmental litigation.  Give some eg. Love canal, Massachusetts Military Reservation, Aberdeen 3.
Over time, additional laws were enacted that provided environmental management of air, water, soil, wildlife, marine life, toxic substances, food and drugs, and endangered species.   



NOTE:  Show slide #18

b.  The National Environmental Policy Act of 1969 required Federal Agencies to carefully assess the environmental impact of their actions.  The Army has placed considerable management attention on infrastructure clean-up and reaction to pollution activities.  Both of these activities have required the Army to train managers and Soldiers in the actions required for detection and clean-up.  The Army practiced environmental compliance which moved us into a sustainment effort versus a reactionary state. The Army has also reduced the numbers and amount of chemicals and substances that can be harmful to the environment.  Example:  A prime example of this is the effort to “green” the ammunition that the Army uses.  This effort attempted to reduce the amount of lead contaminant introduced into the environment through leaching actions into the soil.  Unfortunately, tungsten was found to leach quicker and be even more toxic than lead and the Army scrapped the idea.


NOTE:  Show slide  #19
	
c.  The data elements of EQ that must be considered when developing projects, products or preparing for a training or mission:  
 INSTRUCTOR NOTE: 
 Discuss and stress the importance of each element. 
These data elements are especially important in order for the Combat Developer to include an environmental analysis as part of the equipment initial development process. The CD is not required to conduct an environmental analysis as part of the requirements determination process; however, this is the smart thing to do…it is the right thing to do. Questions should be asked about each of these elements during the entire life cycle of the program.  This will ensure environmental compliance while continuing to satisfy the Army’s performance requirements for “lethality, survivability and supportability.”   EXAMPLE:  The Abram’s Tank System’s Mission has always been to act as the principle weapon of tank battalions and cavalry squadrons of the Army during discreet types of Combat Operations.  The Abrams tank closes with and destroys enemy forces on the integrated battlefield using mobility, firepower, and shock effect.  
Question:  Without studying the design, make-up or functions of the tank, which element (s) would NOT be effected?  
Answer: More than likely, this system could effect any or all data elements.
Now, let’s take a closer look at each data element 

NOTE:  Show slide #20

d.  LAND USE:  Many installations have different land use areas.  Examples are designated state or national park areas, mining or tree harvesting areas, and areas which are privately owned and leased to the Army.   Often times these leased areas have to be cleared for a testing or training event and the property owners evacuated, receiving compensation based on agreements.
	(1)  SRP - Army’s Sustainable Range Program is at:  https://srp.army.mil 
	The Integrated Training Area Management (ITAM) program is a core program of the Sustainable Range Program and is responsible for maintaining the land to help the Army to meet its training requirements.  This requires understanding and balancing Army Training requirements and land management practices. 

(2)  The ITAM Program relies on its four components and an integrated management from HQDA, ACOM/ASCC/DRU, and installations to accomplish its mission.  The four components are Training Requirements Integration (TRI); Range and Training Land Assessment (RTLA); Land Rehabilitation and Maintenance (LRAM); and Sustainable Range Awareness (SRA).  These components combine to provide the means to understand how the Army's training requirements impact land management practices, what the impact of training is on the land, how to mitigate and repair the impact, and communicate the ITAM message to soldiers and the public.  Geographic Information Systems (GIS) is a foundational support element that provides locational information that assists land managers in making their decisions.

NOTE:  Show slide #21

e.  WATER REOURCES:  Cleaning and protecting the nation’s water is an enormous task!
	(1) Storm water 
Discharges are generated by runoff from land and impervious surfaces such as paved streets, parking lots, and building rooftops during rainfall and snow events that often contain pollutants in quantities that could adversely affect water quality resulting in organic dosing leading to fish and other vertebrate and invertebrate kills.
	(2) Wastewater
Is comprised of liquid waste discharged by domestic residences, commercial properties, industry, and/or agriculture and can encompass a wide range of potential contaminants and concentrations.  Most wastewater is treated in industrial scale wastewater treatment plants (WWTPs) which may include physical, chemical and biological treatment processes. The major aim of wastewater treatment is to remove as much of the suspended solids as possible before the remaining water, called effluent, is discharged back to the environment.  As solid material decays, it uses up oxygen, which is needed by the plants and animals living in the water.  "Primary treatment" removes about 60 percent of suspended solids from wastewater. This treatment also involves aerating (stirring up) the wastewater, to put oxygen back in.  Secondary treatment removes more than 90 percent of suspended solids.
Water quality also varies from installation to installation.  Installations monitor surface water, drinking water, wetlands, and groundwater, which make up the installation’s overall water program.  Example: The Tactical Water Treatment Purification System, which is the next generation to ROWPU, also operates using a reverse osmosis process.   A problem occurred because this equipment was fielded to Ft. Lee but it was fielded without prior NEPA documentation or environmental permitting.  This required a discharge permit which took almost a year to get from the state, halting training on the equipment.  
	(3)  Other activities and systems that you may be familiar with that pertains to wastewater impacts are: vehicle wash racks and Oil/Water Separation Systems.


NOTE:  Show slide #22

f.  AIR QUALITY:  Air quality varies from installation to installation.  Some installations are located in areas that meet or exceed federal and state standards for air quality; others may be located in non-attainment areas that exceed National Ambient Air Quality Standards (NAAQS) for the five criteria pollutants (particulate matter, nitrogen dioxide, carbon monoxide, sulfur dioxide, and ozone).  Lead is another monitored air quality pollutant.  The Clean Air Act, as amended, requires the formulation of National Emissions Standards for Hazardous Air Pollutants, frequently called toxins.    
Other NAAQS exist for sulfur dioxide, carbon monoxide, lead, and nitrogen oxides.  These pollutants result from combustion sources, vehicle engines, and obscurant generators.  The Environmental Protection agency (EPA) has also established a new NAAQS for ozone.  Ozone is not normally emitted, but is a product of the reaction between volatile organic compounds and nitrogen oxides in the atmosphere.  Fugitive dust may result in drier climates, such as the desert or southwest, or regions where soils are more susceptible to erosion.  
Individual states must have state implementation plans to maintain those standards, directly controlling sources of pollutants.  The severity and significance of any impacts will largely depend upon the air region’s current compliance with NAAQS.   Generic regulations often address opacity, odor, and emission rates.  Opacity is a surrogate for identifying sources with excessive particulate matter emissions.
Some areas of non-attainment of NAAQS include: Camp Pendleton and Ft. Story are high risk; Ft. Leonard Wood, Ft. Lee, Ft. Sill are likely low risk areas
Instructor Note: Ask what some other sources of air emissions might be (i.e. weapon combustion products, smokes, obscurants, screening agents)


NOTE:  Show slide #23

g.  GEOLOGY/TOPOGRAPHY/SOILS:  Geology is the study of the structure of the earth and the processes that have formed it over time. Topography is land surface features such as hills, valleys, rivers, and lakes. Soil is one of our most precious natural resources, as it integrates all parts of the ecosystem.  Soil filters water, decomposes waste, stores heat, and exchanges gases. Soil is alive - it is the home to billions of micro and macroscopic organisms. As a combat developer you should investigate the role of climate, weather, topography, time, parent material, vegetation, and biological and chemical agents on soil formation as part of environmental quality. 
Active Army installations operate and have training exercises within natural environments.  Natural resources are more resilient on some installations than others.  For example, southeastern US ecosystems are more diverse and resilient and can quickly recover from stresses and disruptions, while southwestern US ecosystems are much more fragile and require more time for recovery.  
Soil erosion, a natural process, is accelerated by construction and military activities, and undermines the natural environment to support the Army mission.  Once the erosion process has started, the direct effects usually cannot be reversed.  Some factors include: construction (roads or buildings), driving on unsurfaced areas, landing of helicopters, artillery testing.  Abrams Tank EXAMPLE: Testing of the Abrams Tank occurs at Aberdeen Proving Ground (APG), Yuma Proving Grounds (YPG), White Sand Missile Range, Cold Regions Test Center at Fort Greely and Fort Hood.  All of these locations have different types of soils and make-ups.  APG, which is located in Harford County, MD, near the Chesapeake Bay.  The installation comprises approximately 72,500 acres, consisting of marshy, wooded terrain with wetlands and low lying flat to gently rolling land.  APG is used for the testing of artillery, military vehicles, and a variety of other military equipment.  The soils of APG range from deep, well-drained in the highlands to salty clay in the marshes.  Diverse activities have potential to upset soil and cause erosion and sedimentation, especially with the testing of wheeled and tracked vehicles. Heavier faster vehicles and longer combat engagement distances have made maintaining training areas crucial.  Over-utilized or poorly managed land quickly degrades and becomes barren and gullied.  Even though testing activities have some potential impacts to the environment, APG has developed various regulations and mitigation practices to limit the amount of damage done to the environment in the test areas.




NOTE:  Show slide #24

h.  THREATENED AND ENDANGERED SPECIES:  The Army has 15 installations with designated critical habitat occurring for one or more species, and five installations with unoccupied critical habitat.  The Bald Eagle was the most commonly reported TES on Army installations.  Fifty-three installations reported the bald eagle.  Increased mortality of the Bald Eagle at APG was occurring over the last few years.  The development community had to provide input into a Biological Assessment (BA).  This issue caused schedule conflicts with training at testing areas on the installation.  
•	The red-cockaded woodpecker was second, with 11 installations reporting it onsite, and 10 installations reported the Indiana bat.  
•	Pacific Region installations have the most TES recorded onsite.  
•	Compliance with the Endangered Species Act (ESA) and Migratory Bird Acts are examples of other directives that must be considered as well.
(1)	OTHER WILDLIFE: All species of wildlife are an integral part of our environment and must be considered. 
(2)	VEGETATION: Vegetation is by far, the most abundant biotic element of the biosphere. Primeval redwood forests, coastal mangrove stands, sphagnum bogs, desert soil crusts, roadside weed patches, wheat fields, cultivated gardens and lawns all are encompassed by the term “vegetation”.  Again, erosion can become a big problem if the groundcover or vegetation has been disturbed or destroyed.  Discuss track and wheeled vehicle impacts here.  Vegetation strongly affects soil characteristics, including soil volume, chemistry, and texture.  Vegetation serves as wildlife habitat and the energy source for the vast array of animal species on the planet.  Vegetation is also critically important to the world economy, particularly in the use of fossil fuels as an energy source, but also in the global production of food, wood, fuel, and other materials.  Perhaps most importantly, and often overlooked, global vegetation (including algal communities) has been the primary source of oxygen in the atmosphere. 

NOTE:  Show slide #25

i.  CULTURAL RESOURCES:  Army installations have many buildings with relevance to the Cold War Era.  These may be protected under the NHPA.  Cultural resources include government-to-government coordination with Native American tribes to preserve their heritage and sacred sites:
•	 Protect sites from destruction
•	 Preserve all artifacts that are found
Paleontological resources – dinosaur bones, early civilization sites, tools
Other archaeological resources – wagon train trails, first settlements
Other acts that also address cultural resources are:
•	 Archaeological Resources Protection Act (ARPA)
•	 Native American Graves Protection Act (NAGPRA)
•	 American Indian Religious Freedom Act (AIRFA)
Examples:  Native American sacred sites;Historic buildings and landscapes;
Archeological sites and artifacts;	Battlefields; Paleontological Artifacts


NOTE:  Show slide #26

j.   HAZARDOUS MATERIALS:  Numerous materiel systems and their activities use hazardous materials, such as experimental and firing facilities; and testing and training activities.  Potential hazardous materials consist of fuel, oil, motor oils, and anti-freeze from motor vehicles, as well as ordnance and pyrotechnics used for training purposes in the U.S. Army.  Lubricants: hydraulic oils, greases, chainsaw oils, two-stroke oils, concrete release agents and other total loss lubricants, for use by consumers and professional users.  Example:  Hazardous materials of the Abrams Tank used for training purposes at APG include: gasoline, petroleum hydrocarbons, strong alkali, aircraft grease, hydraulic fluid, petroleum, diesel, motor oil, battery acid, pine oil disinfectant, and other cleaning compounds.  It is important for the Combat Developer to know that the equipment (existing or new) can use hazardous materials.  It is also important for the Combat Developer to know which locations have adequate storage sites.  
Instructor’s Note: Acid-starved batteries, explain what they are and why they’re an alternative to standard Pb-acid batteries.  

What other hazardous materials are associated with materiel systems?
Lubricants- aromatic and polycyclic aromatic hydrocarbons in base oils, potential heavy metals in additives, VOCs, polychlorinated biphenyls (PCBs) VOCs, formaldehyde, ammonia, diethylene glycol, phenols, chlorinated hydrocarbons, Pb in solder, Cadmium, chromates, beryllium. 


NOTE:  Show slide #27

k.  Need to discuss why Emerging Contaminants are important to Army/DoD. 
Perchlorates:  Rocket fuel, oxygen candles (subs), thyroid medicines 
Napthalene: Pesticides, Lead-acid battery plates
Beryllium: Aerospace materials such as rocket nozzles
RDX: Hexavalent Chromium:


NOTE:  Show slide #28

l.  SOLID WASTE:  The Resource Conservation and Recovery Act (RCRA) defines solid waste as garbage, refuse, and sludge generated by treatment plants and air pollution control facilities, and other discarded materials, including solid, liquid, semi-solid or contained gaseous material, resulting from commercial, industrial, mining, and agricultural operations.  According to RCRA, a material must be defined as a solid waste before it can be considered a hazardous waste.  The regulatory definition of solid waste found in 261.2 encompasses the following:
Abandoned materials		
Recycled materials
Materials that are inherently waste-like	
Waste military munitions  
Hazardous waste is waste w/properties that make it dangerous or potentially harmful to human health or the environment.  Hazardous wastes can be liquids, solids, contained gases, or sludges. They can be the by-products of manufacturing processes or simply discarded commercial products, like cleaning fluids or pesticides. 
Disposal of all equipment and material that is damaged, unusable, or has exceeded its service life becomes part of an ongoing installation solid waste management program.  If the debris is non-hazardous, it may be considered solid waste and disposed of in the installation’s landfill, if such debris is normally accepted at the landfill.  It may also be incorporated into the installation’s recycling and reuse program, if feasible.  If it is contaminated and/or deemed hazardous, it must undergo proper disposal.  INSTRUCTOR NOTE: DoD challenged every installation to divert 40% of their solid waste from landfills by 2005.   Fort Irwin was one of the installations that met this goal by recycling glass, plastics and aluminum.


NOTE:  Show slide #29

m.  AESTHETICS AND VISUAL RESOURCES:  Note:  Aesthetics is the landscape character of an area (i.e. scenic vistas)  View Shed - Unique natural and man-made features of landscape (i.e. views of the Chesapeake bay, gardens areas)
Federally protected areas – the Bureau of Land Management has a visual rating system which categorizes landscapes and has management practices for those area based on how scenic they are. Local plans and policies regulating visual resources (i.e. building height restrictions to include temporary structures like cranes, launch towers, etc)

NOTE:  Show slide #30

n.  NOISE:  Not just an “earplug issue”…  Noise is defined as unwanted sound that interferes with normal human activities.  The decibel is the basic unit used to measure sound levels.  In order to quantify the intrusive nature of nighttime noise, the Environmental Protection Agency recommends that a 24-hour average, known as the day-night level, be calculated by adding an additional 10 decibels to noises occurring between 10pm and 7am.  High sound levels are part of operations for the US Army and are a necessary training condition, so soldiers can learn to function in an environment similar to that encountered on the battlefield.  However, the level must be taken into account depending on the mission or requirement.  Noise can also disturb wildlife populations.  Entire missions, including training, can be curtailed or moved because of noise impacts on the surrounding communities.  As we see encroachment near installations, noise is becoming a serious problem.  EXAMPLE:  High sound levels are part of range operations and are necessary training conditions for Standard Targetry.  Noise factors associated with target engagement should be considered before an event takes place.  It is important for Soldiers to learn how to function in an environment similar to that encountered in battlefield; however that means that high levels of noise may be present and this can disturb wildlife and the surrounding community. The Noise Control Act (NCA) provides detailed guidance on noise related issues.  EPA recommends using the Day-Night Average Sound Level (Ldn) to quantify the intrusive nature of night time noise:

	 Ldn: daytime- 40 decibels (dB)
	        nighttime- 32 dB
	*70 dB- level that protects against hearing damage

We already touched on environmental noise; occupational noise is the average noise level over an 8-hour period (steady-state noise) measured at a Soldiers ear.  It also includes impulse noise from artillery and other blasts.


NOTE:  Show slide #31

n.  DOING OUR PART: “SUSTAINING THE MISSION – SECURING THE FUTURE”
Considering EQ/EC in all domains of the DOTMLPF analysis will minimize hazards and reduce risks up front. It is essential to apply the EQ/EC impacts to the Materiel Solution.  It is the joint responsibility of the CAPDEV, MATDEV, TNGDEV, and user to ensure that programs are conducted in accordance with applicable Federal, State, and local environmental laws and regulations, as well as DoD/Army policy.
The education, training and awareness should start at the lowest level.  If the users are aware of environmental issues, they will be more apt to apply these principles when submitting needs.  WHY IT IS IMPORTANT:  
1) The objective of producing something that requires specific service capabilities is to do it at the lowest cost.  Incorporating environmental perspectives into the Acquisition process early is important because it will minimize costs.  The cost to modify existing equipment such as the Abrams Tank after it has been mass-produced can be enormous.  
2) And most importantly it satisfies military readiness while protecting the environment- the environment which we need in order to survive and live.

NOTE:  Show slide  #32 (BREAK), give the class a ten minute break, reconvene and show slide #33

PRACTICAL EXERCISE: The EQ Data Elements listed below are important for the Combat Developer to include and consider during the environmental analysis as part of the Initial Development Process for every individual equipment item or system.  Each of these elements should be re-evaluated during the entire program life-cycle to ensure environmental compliance while continuing to satisfy the Army’s performance requirements for “Fightability, Survivability, and Supportability.”  We just defined the 10 elements of EQ and discussed some examples of each.  Let’s now apply what we’ve learned to your specific equipment systems.  The purpose of this PE is for you, the Capability Developer, to review the EQ Data Elements, determine which pertain to your system, and be prepared to discuss why. 

NOTE: Show slides #34,35,36 as example systems.

The EQ Data Elements with attributes and considerations are at EQ Handout 1 (Final 02/07), and you may use the EQ Practical Exercise Worksheet to record your comments.

Instructor’s notes:
• Have them break into groups and select a spokesperson to discuss their findings
• Groups should discuss this for 10-20 minutes.  Monitor to check on progress and adjust time accordingly.
• Have teams fill out the provided worksheet and be prepared to discuss their findings.
1.	Items to be discussed
a.	Piece of equipment they have selected
b.	EQ data elements that pertain to their piece of equipment
2.   Facilitate the discussion based on the students’ information
a.  Why were the EQ data elements selected?
                    b.  Discuss items that were missing during the initial assessment



	NOTE:
	Conduct a check on learning and summarize the learning activity.





CHECK ON LEARNING:  Conduct a check on learning and summarize the ELO.




[bookmark: _Toc254249512]B.	ENABLING LEARNING OBJECTIVE
	ACTION:
	Identify Army Environmental Organizations that can be of help.

	CONDITIONS:
	In a classroom, given all necessary student handouts to include a Capability Developers Course reference disk.


	STANDARDS:
	Students will be able to identify the Army Environmental Command currently at APG (BRAC to Ft. Sam Houston) as well as the US Army Engineer School, Directorate of Environmental Integration.




1.	Learning Step / Activity 1. Identify Army Environmental Organizations
		Method of Instruction:	Conference / Discussion
		Instructor to Student Ratio:	1:40
		Time of Instruction:	5 mins
		Media:	Computer Based Instruction (CBI)


NOTE:  Show slides #37/38/39

a.  Describe the US Army Engineer School Directorate of Environmental Integration

b.  Describe the US Army Environmental Command



	NOTE:
	Conduct a check on learning and summarize the learning activity.




CHECK ON LEARNING:  Conduct a check on learning and summarize the ELO.


[bookmark: _Toc254249513]
SECTION IV.	SUMMARY
Method of Instruction:    Conference / Discussion	
Instructor to Student Ratio is:    1:40	
Time of Instruction:   5 mins	
Media:    Computer Based Instruction (CBI)	
	Check on Learning
	
Determine if the students have learned the material presented by soliciting student questions and explanations.  Ask the students questions and correct misunderstandings.


	Review / Summarize Lesson
	
During this lesson, you have been given information necessary to understand requirements to integrate environmental considerations into the systems engineering process.  This requirement is mandatory and should be carried out from development through disposal to prevent or reduce pollution at the source, whenever possible. 



[bookmark: _Toc254249514]
SECTION V.	STUDENT EVALUATION
	Testing Requirements
	NOTE: Describe how the student must demonstrate accomplishment of the TLO.  Refer student to the Student Evaluation Plan.

	
	

	Feedback Requirements
	NOTE: Feedback is essential to effective learning.  Schedule and provide feedback on the evaluation and any information to help answer students' questions about the test.  Provide remedial training as needed.
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VIEWGRAPHS FOR LESSON 1:  052E0012 Version 3
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PRACTICAL EXERCISE(S)/SOLUTION(S) FOR LESSON 1:  052E0012 Version 3

PRACTICAL EXERCISE SHEET 052E0012 PE
	Title
	Environmental Considerations in the Materiel Acquisition Process

	Lesson Number / Title
	052E0012 Version 3 / Environmental Considerations in the Materiel Acquisition Process

	Introduction
	We have just discussed the 10 elements of Environmental Quality.  Take a look at this handout and discuss the elements that pertain to your system.  Many of the environmental factors that we discussed are shown on the Environmental Quality Practical Exercise Worksheet. 

The object of this practical exercise is to have the CBTDEV think about and apply the environmental concerns during the acquisition process.   

	Motivator
	The key to successfully minimizing or preventing future environmental impact is to consider environmental issues during the design phase of the system.  Thus, clear guidance needs to be provided to weapon system program managers on the actions required to protect the environment.  

	Terminal Learning Objective
	NOTE: The instructor should inform the students of the following Terminal Learning Objective covered by this practical exercise.
At the completion of this lesson, you [the student] will:

	
	Action:
	Integrate Environmental Considerations into the Materiel Acquisition Process.

	
	Conditions:
	In a classroom, given all necessary student handouts to include a Capability Developers Course reference disk. 

	
	Standards:
	Students will be able to identify and integrate environmental issues related to the life cycle of new materiel throughout the materiel acquisition process.  They will be able to explain their responsibilities for environmental compliance through the development, testing, manufacturing, fielding and disposal of the system.   

	
	

	Safety Requirements
	

	Risk Assessment
	Low

	Environmental Considerations
	No major environmental impact, training entirely of an administrative or classroom nature, with little or no environmental impact on the environment, equipment or personnel. AR 200-2, Appendix A.  

	Evaluation
	

	Instructional Lead-In
	DOD pollution prevention policy requires that all forms of pollution shall be prevented or reduced at the source whenever feasible by designing, manufacturing, testing, operating, maintaining, and disposing of systems properly.  Early prevention is the most cost effective way to handle environmental problems.  The earlier environmental considerations applied into the acquisitions process, the more money will be saved both in the development and in the life cycle of the system.  It is the joint responsibility of the CBTDEV and MATDEV to ensure programs are conducted in accordance with applicable federal, state, and local environmental laws and regulations, executive orders, treaties, agreements, and DOD/Army policy.   

	Resource Requirements
	Instructor Materials: 
Computer disks, TSP, visitor’s folder, and instructor’s notes and Student handouts.  
Student Materials: 
Required references, student handouts, pen, and paper.  

	Special Instructions
	1.	Break individuals into pre-designated groups. 
2.	Select a spokesperson to discuss group findings.
3.	Discuss the EQ/EC elements as it pertains to the piece of equipment that they developed.
Cultural Resources    Hazardous Materials
Solid Waste                Hazardous Waste
Noise                          Aesthetics and Visual Resources
Land Use                    Water Resources
Air Quality                  Geology and Soils
Biological Resources
4.	Items to be discussed:
a.	Piece of equipment they have selected
b.	EQ data elements that pertain to that chosen piece of equipment. 
c.	Why were the EQEC data elements selected? 
5. Facilitate the discussion based on the student’s information.   

	Procedures
	


Environmental Quality Practical Exercise Worksheet
System



1.	Land Use



2.	Water Resources



3.	Air Quality



4.	Geology and Soils



5.	Biological Resources



6.	Cultural Resources



7.	Hazardous Materials



8.	Solid Waste / Hazardous Waste



9.	Noise



10.	 Aesthetics and Visual Resources




	Feedback Requirements
	None  
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HANDOUTS FOR LESSON 1:  052E0012 Version 3

Terminal Learning Objective Handout
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Environmental Input to   JCIDS  D ocuments   Guide   This guide will assist Combat Developers in their analysis of environmental  considerations and provide the appropriate input to JCIDS products.      JCIDS Environmental Analysis    The Combat Developer must integrate environmental considerations in the developm ent  of a ll  concept s ,  capability approach es   and  Doctrine, Organization, Training, Material,  Leadership and Education, Personnel, and Facilities ( DOTMLPF )   solution s .  Proactive  integration of environmental considerations  and sustainable design  is cost effecti ve  compared to the costs associated with environmental damage, cleanup and remediation.  Overlooking these factors in one program may be the difference in obligating funds to  another.   Proactive integration of environmental considerations is achieved throu gh  analysis   of potential environmental impacts   at the earliest stages of JCIDS .  The results of  this early analysis can then be   articulat ed   in  the subsequent  JCIDS products .      Environmental  a nalysis  must  address the  environmental  risks and costs of the app roach.   The risks must consider  environmental impacts on the approach as well as the impact of  the approach on the natural environment , training areas   and  the  installation .  Systems must  meet statutory and regulatory environmental requirements and the Comba t Developer  must use their knowledge of the  Environmental Quality ( EQ )   data elements to forecast  environmental risks.    Analyzing the environmental cost of an approach includes the total  Life Cycle Cost (LCC) ,  from “cradle to grave”.   Consider   the followin g:        Research and Development  –   All costs required to research and develop a system before  committing it to production ( i.e.:   engineering design, manufacturing of test articles,  permit applications and requirements,  testing to prove the design,  special t est and  equipment , engineering development equipment, software development, intelligence  design, data, etc)     Investment/Production  –   Costs associated with the fabrication, assembly and delivery of a  system ( i.e.:   prime mission equipment, support equipment , initial spares, modification to  existing platforms, intelligence production, integration costs, data, etc)     Operations & Support  –   Includes all direct and indirect costs required for operation and  support of a system ( i.e.:   cost of personnel, materials,   facilities,  personnel protection  equipment,  depot maintenance, inventory management control, intelligence support, data,  etc)     Demilitarization &  Disposal  –   Cost to  demilitarize and  dispose of the system after its  useful life ( i.e.:   recycling, treatment,   disposal or long - term storage costs, environmental  and related costs, development and manufacturing cleanup costs, etc)    
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Environmental Considerations in the Materiel Acquisition Process       With acquisition approaches ranging from “buy off the shelf” to total  system development there are many considerations and possible actions to  minimize environmental impact.  In addition, there are special environmental  issues to consider for different ty pes of systems.  This handout provides the  combat developer with some tools to assist in the acquisition process.  It also  offers useful ideas and suggestions on how to deal with environmental problems  in a structured way.        The impact of the defense acti ons extends over virtually all environmental  problems, including greenhouse gases, ozone layer depletion, noise, waste and  environmentally hazardous residues.  The reason for this is that the military  conducts a wide range of activities and many ways repre sent a cross - section of  society.  While a large part of this activity is specifically military, such as weapons  training, and military air traffic, many6 of these activities have clear counterparts  in civilian society, such as heating of buildings and tran sportation using  commercial - type vehicles.       Early prevention is the most cost - effective way to handle environmental  problems.  The earlier you apply environmental considerations into the  acquisition process, the more money you will save both in the life c ycle of the  system.  Environmental costs can be substantial, sometimes increasing tenfold, if  consequences are not considered early.  By addressing potential problems early,  the costs will be reduced and in some cases may be fully avoided.     Foresight and p revention of environmental problems will be even more critical in  the future.  At present, we do not know how future environmental legislation and  other demands regarding the environment will develop, but they will most  probably be more rigorous than those   of today.       The following diagram shows the basic elements of an environmental  management system (EMS) that provides a systematic approach to plan, control,  measure , and improve an environmental efforts.  It is based upon the basic  principles of planning , implementing, checking, and acting to correct deficiencies  and improve performance.                      

 


