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It is the first day of your summer internship at Ultimate Clean Energy Solutions (UCES) and you are eager to 

learn more about what you’ll be doing. UCES provides consultation to federal, commercial, and industrial entities 

that want to shift toward renewable energy, and has particular expertise in solar, wind turbine, and geothermal 

energy technologies. 

After attending an Orientation Session for all of the new interns, Mrs. Watts, the Intern Supervisor, asks to meet 

with you and 3 other interns to discuss the project you’ll be working on. UCES was just recently awarded a 

contract with the US Army’s Picatinny Arsenal to help them determine how best to increase their use of clean 

energy. You and the other three interns will be supporting the project team by conducting preliminary research 

and helping prepare the documents describing their initial findings and recommendations. 

The Project Team will formally kick-off next Monday. In the interim, the Supervisor suggests that you do some 

background reading about the different types of renewable energy, their relative strengths and weaknesses, and 

their relevance to climate change. She mentions that the Picatinny Arsenal has an interesting history and plays a 

unique role in the military. You’ll need to become familiar with this entity as well as its energy profile, and some 

of the energy projects they have previously undertaken. Your Supervisor also wants you to be aware of the New 

Jersey Energy Master Plan: Pathway to 2050, which sets out some ambitious goals for your state. 

To help hone your skills, you and the 3 other interns will be participating in a Sustainability Challenge event later 

this week. To prepare, your Supervisor gives you a packet of information to review and points you to the 

Sustainability Challenge Section, which outlines the specific questions you’ll be working on collaboratively.

PAGE 2 SGAP Leaders
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The Department of Defense (DoD) is one of the largest energy consumers in the U.S. and utilizes more than 

75% of total energy consumed by the U.S. government.[1] While a large portion of DoD energy powerful 

aircraft such as the B-2 stealth bomber, more than 30% of DoD’s total energy is used at its 500 installations, 

where it supports more than 300,000 buildings and 160,000 non-tactical vehicles.[2]

Energy is a critical enabler for all military capabilities and for mission readiness. As such, the DoD is a leading 

innovator and early adopter of cutting-edge energy technologies.

Source: US Energy Information Administration. https://www.eia.gov/todayinenergy/detail.php?id=33152

Source: U.S.  Department of Energy, Federal Energy Management Program

Note: Site-delivered energy consumption is divided into facilities, vehicles, and equipment energy usage.

In recent years, DoD policy has increasingly focused on energy resilience, a concept that was reinforced in the 

2018 National Defense Authorization Act passed by Congress. 

This pivot is significant since it prioritizes continuous and reliable energy access ahead of energy efficiency.

Energy Resilience

...the ability to avoid, prepare for, minimize, adapt to, and recover from anticipated and unanticipated energy 

disruptions in order to ensure energy availability and reliability suffifient to provide for mission assurance and 

readiness, including task critical assets and other mission essenrial operations related to readiness, and to 

execute or repidly reestablish mission essential requirements.

- 2018 National Defense Authorization Act

U.S. federal government energy consumption (fiscal year 2016)
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The increasing frequency of energy outages at military bases has contributed to this new orientation. In fiscal 

year (FY) 2017, DoD reported more than1200 utility outages lasting 8 or more hours, a figure that was more 

twice that of the previous year. Although a portion of these events were due to planned maintenance, 43% 

were caused by equipment failures and 15% were attributed to storms and other acts of nature.[3] These 

outages reflect the military’s heavy reliance on commercial utilities and regional power grids, and their 

vulnerability to events that occur beyond installation gates.

source:

https://climateandsecurity.files.wordpress.com/2019/07/implications-

of-climate-change-for-us-army_armywar-college_2019.pdf

https://climateandsecurity.files.wordpress.com/2019/07/implications-of-climate-change-for-us-army_army-war-college_2019.pdf
https://climateandsecurity.files.wordpress.com/2019/07/implications-of-climate-change-for-us-army_army-war-college_2019.pdf
https://climateandsecurity.files.wordpress.com/2019/07/implications-of-climate-change-for-us-army_army-war-college_2019.pdf
https://climateandsecurity.files.wordpress.com/2019/07/implications-of-climate-change-for-us-army_army-war-college_2019.pdf
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In past years, installations were expected to withstand outages lasting 2-3 days. This was often achieved by 

strategically placing diesel back-up generators and fuel storage tanks near key facilities. However, updated 

policy that was outlined in Army Directive 2017-07 states, “The Army will reduce risk to critical missions by 

being capable of providing necessary energy and water for a minimum of 14 days. [4]

The path to energy resilience will be unique for each installation and will unfold over several years. To support 

forward movement, installations have been tasked with having a trained Energy Manager, installing advanced 

meters to evaluate their energy consumption patterns, and developing Installation Energy and Water Master 

Plans. Installations are also participating in Energy Resilience Readiness Exercises which simulate the loss of 

power of energy from the power grid, providing an opportunity to actively test their backup energy strategies.

Renewable energy is expected to play an important role in helping installations achieve energy resilience. In 

addition to utilizing a fuel source that is often free and self-replenishing and the feasibility of rapid deployment, 

renewable energy sources can be geographically dispersed and placed close to the point of consumption. As 

decentralized sources that can disconnect from the regional power grid, renewable energy facilities are less 

vulnerable to sabotage or cybersecurity attacks and can continue providing energy supply in the face of a major 

area outage.[5]

A series of Congressional Legislation, Executive Orders, and DoD Policies has catalyzed the military’s adoption 

of renewable energy. These directives have yielded numerous programs to facilitate the uptake of cleaner 

energy. For example, the Army launched a “Solar Strong” program that placed 300 megawatts of solar 

photovoltaic installations on 120,000 roofs of domestic base housing. As the result of such initiatives, DoD has 

the most onsite renewable energy capabilities of any federal agency, with renewables providing 5.9% of DoD’s 

electricity use in FY 2018.[6]
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ENERGY PROFILE

Picatinny Arsenal used more than 49.9 Megawatt hours (MWh) of electricity in Fiscal Year (FY) 2019. Most of 

the electricity was purchased from off-site sources at a cost of $4.2 million with an average cost of $0.086 per 

Kilowatt hour. 

The electricity cost for Picatinny Arsenal is significantly lower than the cost to other New Jersey commercial or 

residential customers due to several factors: there is a special rate for electricity transmission for military 

customers, no taxes are paid due to being a federal facility, and the DoD’s Defense Logistics Agency negotiates 

electricity supply for Picatinny together with other regional DoD facilities. 

Besides electricity, the other major utility source at Picatinny is natural gas. In FY 2019 Picatinny used 364 

million cubic feet of natural gas at a cost of $2.9 million. Natural gas is the main utility source for building 

heating and is also used for research and development processes. 

Picatinny Arsenal has a history of attention to energy conservation and identifying opportunities for renewable 

energy. The installation has piloted numerous innovative strategies to reduce their overall energy usage and 

develop renewable energy capabilities.

Picatinny Arsenal’s Award-Winning Solar Field

One of Picatinny Arsenal’s notable projects is its new solar field, which was recognized with a Secretary of the 

Army Award for On-Site (Energy) Generation in 2018. The project is located on Picatinny’s former burning 

grounds and sets an example of pairing renewable energy with environmental remediation. The seven-acre site 

was previously used to burn waste left on combusted explosives, such as the residue on artillery shells before 

the metal was recycled. The venue was also used for waste storage. After investigations determine that 

numerous hazardous materials at the site posed a risk to workers and the environment, the site, along with 

several others at Picatinny Arsenal, was listed on the Environmental Protection Agency’s (EPA) National 

Priorities List, indicating a need for cleanup and long-term environmental remediation.

In 2014, the primary remediation project was completed. The area was covered with an asphalt cap an 

additional 2-foot overlay of soil to promote the growth of vegetation. The work was accompanied by wetland 

enhancements on the adjacent 12 acres. Land-use controls and periodic monitoring of the site are ongoing.
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The burning grounds location was well suited for a solar installation. The location is remote from other buildings 

and not suited for other construction. To protect the asphalt and soil cap, the solar photovoltaic panels were 

installed in a ground mount system with concrete ballasts that sit on top of the protective barrier. The array has 

a capacity of 620 kilowatts and can be expanded up to 1,000 kilowatts.

Aerial view of solar field:

The solar field is relatively close to the existing electrical distribution circuit that serves a large group of 

installation buildings. The solar array was connected to this system through an extension of a three-phase 

overhead power line that is sufficiently large to accommodate future expansion. A meter is installed to measure 

the power produced by the solar array.

Work on the solar field was completed in June 2017. The Picatinny Solar Field subsequently generated 708,000 

kilowatt hours (KWH) of electricity in FY 2019 at a value of $61,000. The solar-generated electricity was 1.4% 

of the total electricity consumed in FY 2019.
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Recent Tour of Solar Field for Employees

The solar array provides an opportunity for outreach within the Picatinny Arsenal community and beyond. 

Members of Picatinny’s Energy Team hosts regular tours of the solar field for the community, including 

discussion of the benefits of residential solar energy. A web-based status screen shows the current and 

cumulative performance of the array.

The US Environmental Protection Agency (USEPA) has profiled the                                                                  

Picatinny solar array: Superfund Site to Solar ArraySuperfund Site to Solar Array

PAGE 9

https://www.youtube.com/watch?v=ExOcg_zUQEY&feature=youtu.be.
https://www.youtube.com/watch?v=ExOcg_zUQEY&feature=youtu.be.
https://www.youtube.com/watch?v=ExOcg_zUQEY&feature=youtu.be.
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In 2017, Picatinny Arsenal broke ground on a new cogeneration facility that will provide combined heat and 

power (CHP) and the unit is in the final stages of start-up and will be commissioning in early 2020.

The project is a response to an Army-wide challenge promoting the rapid uptake of this relatively new 

technology. [7] The project has also received support from the New Jersey’s Clean Energy Program. 

Unlike typical power generating stations, CHP facilities harness the thermal energy generated by combustion 

that is normally wasted. The Picatinny Arsenal plant utilizes natural gas, which is currently the most commonly 

fuel source for CHP plants. Despite the use of fossil fuels, the facility’s greater efficiency compared to purchased 

electricity will translate into a net decrease in overall greenhouse gas emissions. The facility also contributes to 

the installation’s energy and water resilience, since it can continue to function during a regional electrical grid 

outage.

https://youtu.be/Ilkv5ED5yCg
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Over the years, Picatinny Arsenal has served as an energy pioneer in numerous other ways. During the 5-year 

period ending in FY 2010, Picatinny Arsenal surpassed the Army’s FY15 30% Energy Reduction Goal, five years 

ahead of schedule.[8] Picatinny Arsenal was also highlighted for its early foray in Demand Response 

programs.[9] Picatinny participated in an emergency Demand Response program managed by PJM 

Interconnection, the regional grid operator, agreeing to reducing its energy consumption during especially high 

periods of regional electricity use. Participation not only helps to stabilize the power grid and avoid brownouts, 

but also provides substantial cost savings. As Picatinny gained experience with the program and gained insight 

into its energy load profile, it agreed to increasing energy use curtailment during high demand days.

With a concerted attention to behavior modification and shoestring budget to reduce energy waste and improve 

energy efficiency, Picatinny’s Building 65 earned second place in the Federal Energy Management Program 

fiscal year 2013 Federal Better Building Competition, while also becoming Picatinny Arsenal's first Energy Star 

Certified Building.[10] Through these and other efforts, Picatinny has garnered more than seven Secretary of 

the Army Awards, recognizing the installation’s outstanding achievements in Energy and Water Management.

PICATINNY ARSENAL OVERVIEW

Established in 1880, Picatinny Arsenal is one of the oldest military institutions in the U.S. It is located on a 

6500-acre campus in Morris County, New Jersey. Picatinny operates 2.7 million square feet of indoor floor space 

and is one of the largest employers in northern NJ (employing over 6000 people). Picattiny is home to the 

Combat Capabilities Development Command (CCDC) Armaments Center, formerly known as Armament 

Research, Development & Engineering Center (ARDEC). The unit is one of the Army’s preeminent research and 

development operations and the sustainer of current and future armament and munitions systems. It also serves 

as the headquarters for the Explosive Ordnance Disposal Technology Directorate. In 2019, Picatinny was 

awarded a contract for a $41 million state-of-the-art Munitions Disassembly Complex, representing a major 

expansion of Picatinny’s vital functions.

Its main focus is on using state-of-the-art engineering design technologies to develop munitions and weapon 

delivery systems for national defense. It has won awards for innovation, quality, and workforce development.

Picatinny was 

awarded a contract for a $41 million state-of-the-art Munitions Disassembly Complex,

Armaments Center, formerly known as Armament 

Research, Development & Engineering Center (ARDEC).

https://www.njherald.com/news/20191016/41-million-facility-okd-for-picatinny-arsenal
https://www.youtube.com/watch?v=jS5-5hPkkrY
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PREDOMINANT ENERGY SOURCE

The United States is the second largest energy consumer in the world, exceeded only by China. Nearly 80% of 

energy used in the US today comes from fossil fuels. Yet, a look at energy consumption patterns over the past 

200 years shows a remarkable evolution and illustrates the growing shift toward renewable energy.

1.1 NEW JERSEY’S ENERGY PROFILE

th thDespite being the 4  smallest state in the US, New Jersey has the 11  highest population and is the most 

densely populated state in the country. 

New Jersey has a number of residents who commute to New York City or Philadelphia. As a result, the 

transportation sector consumes the most energy and is highly dependent on petroleum. The vehicles on the 

road are the source of more than 40% of New Jersey’s greenhouse emissions.

What do you notice about how fossil fule use has changed during the past decade?

What evidence of this change can you see around you?

How might these changes affect the environment and global warming?
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Source: 2019 New Jersey Master Energy Plan: Pathway to 2050

Nuclear power is an important zero-

emissions energy source for New Jersey and 

generates nearly half of the state’s 

electricity.

The aging Oyster Creek nuclear power plan 

was permanently shut down in 2018, 

increasing the state’s reliance on natural gas, 

however 3 other nuclear reactors remain 

active. Over the past 20 years, the majority 

of New Jersey’s coal-burning plants have 

been shut down or converted to natural gas, 

dramatically reducing a major contributor of 

greenhouse gases.

New Jersey lacks coal, natural gas and crude oil reserves and must import fossil fuels and electricity to meet its 

energy needs. Nevertheless, New Jersey plays an important role as a fuel storage and distribution center that 

supplies energy to the Northeastern states. New Jersey is crisscrossed by natural gas and oil pipelines. The 

Colonial Pipeline is the largest petroleum pipeline in the U.S. It originates by the Gulf Coast refineries and has its 

northernmost terminal point in Linden, New Jersey by the New York-New Jersey Harbor.
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New Jersey has been highly attuned to its role in combating climate change and is a member of the U.S. Climate 

Alliance. In 2007, the Global Warming Response Act (GWRA) called for the state to reduce greenhouse 

emissions to 80% below the 2006 level by the year 2050.

The state has made great strides toward GWRA goal and has seen its energy landscape transform over the past 

30 years. In 2000, New Jersey had 10 coal-powered plants that were dominant sources of greenhouse gas 

emissions. As of 2019, these facilities have been closed or converted to cleaner natural gas, leading to 

significant declines in the state’s greenhouse gas emissions. Despite this progress, it became clear that the state 

would not achieve the 2007 GWRA mandate unless more aggressive action was taken. In fact, a 2019 troubling 

analysis by the Department of Energy suggests that the nation, as a whole, will not significantly reduce 

greenhouse gas emissions without more concerted efforts at every level.

Colonial Pipeline Company connects refineries with customers and markets throughout the Southern and Eastern United States 

through a pipeline system that spans more than 5,500 miles between Houston, Texas and Linden, New Jersey. 

Source: Colonial Pipeline: https://www.colpipe.com/about-us/our-company/system-map
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In May 2018, Governor Murphy signed Executive Order No. 28, calling for an updated Energy Master Plan that 

would allow New Jersey to achieve 100% clean energy by 2050. At the same time state Legislature also passed 

the Clean Energy Act, which established interim goals 2030. With these actions, New Jersey joins a small, but 

growing group of states and cities that have made strong commitments to meaningfully reducing their 

greenhouse gas emissions.

In January 2020, the revised New Jersey Energy Master Plan: Pathway to 2050 (EMP) was released.New Jersey Energy Master Plan: Pathway to 2050

https://www.state.nj.us/emp/
https://www.state.nj.us/emp/
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The document outlines a set of seven strategies for 

achieving the goal of 100% clean energy by 2050. An 

accompanying press release described the EMP as, 

“the first of a series of monumental steps to ensure 

that New Jersey generates, uses, and manages its 

energy supply in a way that is consistent with 

economic, climate, and societal demands.”

press release

Strategy 1: Reducing Energy Consumption and Emissions from the Transportation Sector, including 

encouraging electric vehicle adoption, electrifying transportation systems, and leveraging technology to reduce 

emissions and miles traveled.

Strategy 2: Accelerating Deployment of Renewable Energy and Distributed Energy Resources by developing 

offshore wind, community solar, a successor solar incentive program, solar thermal, and energy storage. It also 

involves adopting new market structures to embrace clean energy development and contain costs, opening 

electric distribution companies’ circuits for distributed energy resources (DER), and developing low-cost loans or 

financing for DER.

Strategy 3: Maximizing Energy Efficiency and Conservation, and Reducing Peak Demand including enacting 

0.75 percent and 2 percent utility energy efficiency standards for natural gas and electricity, respectively, 

improving energy efficiency programs in New Jersey, adopting new clean energy and energy efficiency financing 

mechanisms, and strengthening building and energy codes and appliance standards.

Strategy 4: Reducing Energy Consumption and Emissions from the Building Sector through decarbonization 

and electrification of new and existing buildings, including the expansion of statewide net zero carbon homes 

incentive programs, the development of EV-ready and Demand Response-ready building codes, and the 

establishment of a long-term building decarbonization roadmap.

Strategy 5: Decarbonizing and Modernizing New Jersey’s Energy System through planning and establishment 

of Integrated Distribution Plans, investing in grid technology to enable increased communication, sophisticated 

rate design, and reducing our reliance on natural gas.

Strategy 6: Supporting Community Energy Planning and Action in Underserved Communities through 

incentivizing local, clean power generation, prioritizing clean transportation options in these communities, and 

supporting municipalities in establishing community energy plans.

Strategy 7 : Expand the Clean Energy Innovation Economy by expanding upon New Jersey’s existing 52,000 

clean energy jobs and investing in developing clean energy knowledge, services, and products that can be 

exported to other regions around the country and around the world, thereby driving investments and growing 

jobs. New Jersey will attract supply chain businesses to create dynamic new clean energy industry clusters and 

bring cutting-edge clean energy research and development to the state.

https://www.nj.gov/governor/news/news/562020/approved/20200127a.shtml
https://www.nj.gov/governor/news/news/562020/approved/20200127a.shtml
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The governor simultaneously signed Executive Order.100, which authorizes a Protecting Against Climate 

Threats (PACT) program, to help drive the plan’s implementation. Achieving the 2050 goal will require a 

dramatic shift in New Jersey’s Energy Profile, including a major expansion of solar and off-shore energy and a 

toward tremendous shift to electrical vehicles.

While many of the actions that emerge from the Energy Master Plan will not be apparent to the average citizen, 

others will have a direct impact, influencing how New Jersey residents heat and electrify their homes, and how 

they travel from home to school and work. The plan is designed to ensure that underserved communities benefit 

from the shift to clean energy and should lead to a marked increase in clean energy job opportunities.
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https://www.army.mil/article/137292/secretary_of_the_army_recognizes_excellence_in_energy_and_water_management
https://www.army.mil/article/137292/secretary_of_the_army_recognizes_excellence_in_energy_and_water_management
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Through active problem-solving, 12-18 age students learn to 

think critically around real issues that affect real lives, and develop 

leadership skills; through this process, they gain a voice and feel 

empowered. In turn, SGAP Leaders position them for post-high 

school success, primed as visionaries and agents for change in 

their communities and, in turn, the world.
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