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Select remedies/technologies that will work and are appropriate 

Technologies that fail to meet the established performance objectives and 
remedies that are not proving to be sufficiently protective of human health 
and the environment are not sustainable 

Optimize the remedy

An optimized remedy is a green and sustainable remedy

Understand the footprint of the remedy  

The footprint of a remedy must be understood before it can be efficiently 
reduced

Small steps are ok when bigger steps are not acceptable or appropriate.  If 
stakeholders are not able to accept a whole re-do at a site, make 
recommendations and implement acceptable recommendations rather than 
doing nothing.
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The yellow boxes are the steps of the CERCLA process.

The pink boxes signify where optimization is done during the CERCLA process.

The green boxes signify where GSR is done during the CERCLA process.
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Optimization Policy requires GSR tracking in NORM.

The NORM Optimization Module has been updated to track GSR metrics.

The Optimization Module tracks the following sustainable actions:
Minimized energy usage and increased energy efficiency
Maximized recycling, reuse and reduction of materials, including waste
Preserved natural resources (water)
Minimized emissions, including greenhouse gases
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From NAVFAC GSR Fact-Sheet

“Energy Consumption: Consumption of energy from nonrenewable versus renewable sources is an important metric 
because of the need to conserve the U.S. energy supply and reduce dependence on foreign sources of energy. Energy 
consumption also results in the generation of greenhouse gases (GHGs). Activities resulting in energy consumption include: 
on-site electrical use, fuel consumed for on-site equipment and transportation, and energy used for the production of 
consumables associated with the remedy.

GHG Emissions: Quantification of GHG emissions is also an important metric because of growing concern for climate 
change. The internationally accepted norm is to consider direct GHGs that include carbon dioxide (CO2), nitrous oxide (N2O), 
methane (CH4), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6) to develop GHG 
emission inventories. A standard DoD-wide approach for conducting GHG inventories is being developed. On April 17, 2009, 
the EPA formally declared GHGs as major air pollutants with adverse human health and environmental effects. EPA is 
considering regulating these gases under the Clean Air Act. Activities that result in GHG emissions include: equipment and 
electrical use on site; transportation of personnel, material, and equipment; and production of consumables associated with the 
remedy.

Criteria Pollutant Emissions: Air emission of criteria pollutants, regulated by the Clean Air Act of 1970, can cause smog 
and adverse health effects such as asthma, bronchitis, lung cancer, and eye irritation. Criteria air pollutants include: sulfur 
oxides (SOx), oxides of nitrogen (NOx), particulate matter (PM), carbon monoxide (CO), ozone, and lead due to various 
activities such as transportation, electrical usage, and heavy machinery and equipment use during remedy implementation.

Water Impacts: Water consumption can be evaluated both qualitatively and quantitatively. Water can be a lost resource if 
water from an aquifer is wasted or conversely as a gained resource if contaminated water is treated and re-injected into the 
aquifer for beneficial use. In addition, water is consumed to produce electricity and manufacture consumables that may be used 
during remedial activities”

Resource Consumption: The resource consumption metric tracks consumption of resources that are not specifically 
identified in other metrics such as landfill space occupied by hazardous and non-hazardous waste produced during remedial 
action or amount of top soil brought to a site for backfill.

Worker Safety: Worker safety/accident risk is the risk of fatality or injury of carrying out a specific task of a remedial 
activity. The guiding principle of any activity undertaken by DON is to “operate safely”. Therefore, worker safety is crucial
and is also a part of NAVFAC’s strategic plan. During remedial action operations, higher risk activities include working 
around heavy equipment and machinery, and transportation.”
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Input sheet allows you to build the remedy. White input cells are user input such as 
number of wells or depth of wells. Yellow input cells are drop down pick-lists such 
as well diameter or well material type.

The output can be generated for each metric. Various other output examples can be 
seen throughout this presentation.
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A benefit of SiteWiseTM is that it is transparent. The calculation sheet with all 
inputs and assumptions can be viewed.
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The guidance document includes this table of Sustainability Metrics mapped against 
the CERCLA criteria for remedy selection.
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This decision tree reminds us to prioritize footprint reduction options, document 
costs, and involve management in footprint reduction method selection as 
appropriate.
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GSR in LTMgt includes activities such as passive sampling, telemetry, and 
monitoring optimization have the greatest sustainability impact on LTM 
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Similar figures have been used to look at cost, but looking at sustainability metrics 
may carry more weight with some team members.
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The guidance document includes a larger version of this table with more activities 
addressed.
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Project Background

From 1945 to 1988, fire fighting training was performed at a fire fighting training area 
(FFTA) located in the southwest portion of Site 44 at the point of interest (POI) 197 Fuel 
Dump.  The FFTA consisted of one pad, where techniques for fighting petroleum fires were 
practiced.  Unburned gasoline, JP-5 fuel, and water would evaporate or flow off the pad and 
percolate into the surrounding soil.  Site 44 also encompasses POI 197, called the “Water 
Road Fuel Dump,” located 750 ft east of the old FFTA.  Based on site records and aerial 
photographs, fuels may have been released at POI 197 in the 1960s and 1970s.  Free product 
is present in monitoring and extraction wells at Site 44.  A mobile product recovery system 
(MPRS) has been utilized for free product recovery at Site 44 since 2000.  The Navy 
performed a pilot test in 2008 to evaluate vacuum-enhanced skimming (VES) and other 
skimming approaches.  Based on the results of the testing, passive skimming was identified 
as the appropriate technology to address the free product at Site 44.  A Remedial Design 
prepared for the Navy recommended installation of a solar-powered passive skimming 
system to take advantage of the readily available solar energy.

GSR Evaluation

Several skimmer designs were evaluated prior to selecting two designs for installation. 
Vendor estimates indicate that each solar-powered unit saves approximately 0.15 pounds of 
CO2 per hour of continuous operation compared to traditional electrical powered units.  
Additionally the passive skimming system will result in reduced O&M activities compared 
to the MPRS, resulting in further reduction in the remedy footprint associated with 
personnel travel and site visits. 
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Project Summary A total of three petroleum areas requiring free-product recovery 
were identified at the former Adak Naval Complex, AK. Rather than constructing 
several systems in remote locations, mobile systems were constructed and moved 
from site to site. Obtaining a power source also presented a challenge for some of 
the remote site locations. Equipment included in the free-product recovery system 
was recovery pumps and product recovery and storage tanks. The remote location 
and severe climate of Adak did not only present challenges, but also opportunities 
for innovation to design and implement energy efficient and sustainable remedial 
systems. To address the challenges presented in this case, mobile wind-powered 
turbines were designed to power the free-product recovery systems.

GSR Strategy Employed Construction of a renewable energy system for operation 
of a remediation system is often not cost-effective. However, at a remote site such 
as this where a power source is not always available, the cost of bringing in power 
lines can off-set the cost of a renewable energy system. At the former Adak Naval 
Complex, mobile wind turbines were designed and constructed to generate power 
for the free-product recovery systems. The mobile wind turbines power a 1,000-
watt generator that can produce 12 volts of electricity, enough to power the free-
product recovery pumps. In addition to eliminating electrical infrastructure costs, 
wind power is a clean source of energy. 
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Incorporate GSR throughout the remedial process

GSR allows you to:

identify methods for using natural resources and energy efficiently

reduce negative impacts on the environment

minimize or eliminate pollution at its source

reduce waste to the greatest extent possible

GSR improves the remedial action by maximizing the overall environmental benefit 
while still meeting the existing requirements for site cleanup
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