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Title Goes HereAbout This Issue

Innovation can often feel like a buzzword, 
a tagline, a concept that lacks power without 
examples. At EPA, what really matters is how 
innovation translates into practical applications 
– cutting-edge science that improves how we 
protect human health and the environment. 

This kind of transformative research is 
leadership-enabled and scientist-driven, with 
plenty of room for the integral partnerships 
and diverse collaborations that mark the 
most amazing breakthroughs. At its pinnacle, 
innovation is both the process and the product. 

EPA is also fostering a culture of innovation. 
You can’t simply demand game-changing 
research. You must create an organization that 
supports, recognizes, and rewards innovative 
science and technology efforts.  

Specifically, we want to:
• Pilot, evaluate, and promote new 

technologies and research approaches 
beyond our traditional capabilities.

• Strive for innovative solutions, recognize the 
risks we can and cannot take, and learn from 
the smart failures that reasonably accompany 
attempts to test new ideas. 

• Scale programs that prove successful and 
continue the institutional cycle of innovation.

At the management level, clear priorities, 
designated innovation champions, and 
dedicated funding all promote the kind of 
creative culture that adds value to EPA through 
long-term investments.

The best organizations know that success 
and progress follow when people at all levels 
contribute ideas and solutions. The capacity 
for creative thinking and groundbreaking 
achievements that advance EPA’s mission lies in 
all our scientists and staff. 

We want everyone at EPA to believe they 
are knowledge sharers, horizon scanners, and 
dot connectors. 

A few initiatives that excite us and that 
you’ll read about in this issue: 

• citizen science 
 Tapping into millions of potential volunteers 

who live in the communities we serve 
to engage them in great research and 
reconnect them to their environment.

• next-generation sensors  
Revolutionizing environmental monitoring 
to improve how we picture the environment 
in real-time and across many places 
simultaneously – abilities not previously 
possible. 

• connecting with communities 
 EPA research helps small towns and big 

cities alike become more sustainable through 
projects that address 21st century goals 
of greener cities that capture rainwater, 
buildings that produce zero waste, and 
equality for environmental justice concerns.

To learn more, visit www.epa.gov/innovation.

Innovation comes
 in many

COLORS

1



Twenty-nine teams registered for sensor 
beta testing, and the teams will refine their 
technologies as they head into a second stage, 
called verification testing. The coalition will 
announce final awards in 2017, when the 
sensors will be commercially available. 

Winners will receive a stamp of approval to 
take into the mobilized market of buyers, which 
includes university labs, wastewater utilities, 
and government agencies.

Other efforts by coalition partners 
include prize competitions that address 
topics complementary to the Nutrient 
Sensor Challenge. A competition for sensor 
data visualizations included EPA, the U.S. 
Geological Survey, Blue Legacy International (a 
nonprofit for water), and the National Day of 
Civic Hacking. 

Future initiatives might focus on soil sensors, 
more sensor data visualizations, or 

wireless data communication 
protocols.

Learn more at www.
nutrients-challenge.org

A downpour quickly reveals the difference 
between a parking lot and a patch of grass. 
Rain cascades off roofs and rushes down 
pavement into adjacent streets and local 
drains. However, soil and plants absorb heavy 
rains and filter the water as it meanders to its 
destination downhill. 

Stormwater causes significant water 
pollution in urban areas. Billions of gallons 
of raw sewage, trash, industrial wastewater, 
household chemicals, and urban runoff gush 
into American waterways each year. 

EPA researchers developed and released 
the National Stormwater Calculator and 

Climate Assessment tool as part of the federal 
Climate Change Action Plan. 

Homeowners, landscape architects, and 
urban planners can choose any U.S. location 
and estimate the annual amount and frequency 
of stormwater runoff based on local soil 
conditions, land cover, and historical rainfall 
records. Users can select different scenarios 
to learn how specific development and green 
infrastructure practices change runoff volumes.

The calculator also incorporates predictive 
climate models so users can begin to plan for 
future resiliency needs.

Learn more at: www2.epa.gov/water-
research/national-stormwater-calculator.

Next-Generation 
Nutrients

Stormwater Math

Bioswales (L) allow 
stormwater to filter 

naturally rather than 
build up on streets 
and overrun the 

capacity of drains.

When it comes to nutrients, there really can 
be too much of a good thing. 

Nitrogen and phosphorus – collectively 
referred to as “nutrients” – are natural parts of 
healthy ecosystems. But excessive levels can 
result in consequences. Nutrient pollution can 
lead to hypoxia and algal blooms that harm 
our environment, economy, and health. 

These effects cost the U.S. more than $200 
billion each year.

Under the directive of the White House 
Office of Science and Technology Policy, 
the Challenging Nutrients Coalition was 
organized with the goal of bringing innovative 
approaches to the issue of nutrient pollution. 

EPA is a leader in this group of federal 
agencies, universities, and non-profit 
organizations. 

Partnerships have made this effort successful 
from the outset because working together 
collectively amplifies the strengths of each 
group member. The Nutrient Sensor 
Challenge is one of the major efforts 
of the coalition. 

Current methods for 
measuring nutrients in aquatic 
environments are complex and 
expensive. 

This prize competition laid 
out the requirements for leapfrog 
advancements of affordable, 
durable sensor technologies – 
months-long deployments without 
maintenance and a system that costs 
less than $5,000 to purchase.

Sensors that meet these targets will: 
• Improve the basic scientific understanding of 

a critical environmental issue; 

• Quantify the effectiveness of practices 
designed to reduce nutrient runoff; and 

• Help everyone more effectively measure, 
model, and manage nutrient levels.
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A Bench That Breathes

EPA’s Village Green Project takes its name 
from the historical gathering spaces and social 
hearts of towns. The project brings communities 
together around cleaner air, with EPA providing 
the science and technology to assess air quality 
and support sustainable communities. 

EPA, in partnership with state and local 
agencies, installed the benches to measure 
local air quality, increase citizen awareness of 
air quality, and deliver on-the-spot information 
about current conditions. 

Each bench delivers real-time 
meteorological data (wind speed and direction, 
humidity, and temperature) and reports ozone 
and particle pollution levels.

Cities across the country are in the process 
of installing Village Green benches:  

•  Chicago, Ill.
•  Durham, N.C. (original pilot project)
•  Hartford, Conn.
•  Kansas City, Kan.
•  Oklahoma City, Okla.
•  Philadelphia, Pa.
•  Washington, D.C.

The data collected via solar- and wind-
powered instruments post every minute to a 
publicly accessible and interactive data website 
useful for research and educational purposes. 

Citizens can use this information to make 
decisions that improve air quality in their 
communities and protect their health. 

 

Although communities directly benefit 
from Village Green, the project also provides 
opportunities for EPA researchers.

“We are designing an air monitoring system 
that would fit well in public environments and 
challenging ourselves to devise a system that 
is attractive, low-power, low-maintenance, 
rugged, and engages community members,” 
said project co-lead Gayle Hagler. 

For example, the entire system runs on 
about 30 watts. Compare that with a common 
hairdryer that requires 1,500 watts.

Moreover, traditional federal air monitors 
are expensive, immobile pieces of equipment. 

If the lower-cost, smaller, and more user-
friendly monitors on these benches can match 
or closely approximate the high-quality data of 
existing federal monitors, Village Green and 
similar sensors would represent a dramatic leap 
in how communities understand their daily air 
quality.

“EPA has a lot of expertise working with 
communities and sharing environmental data,” 
said project co-lead Ron Williams. 

“We are already seeing air quality 
information provided by the Village Green 
benches meeting a variety of purposes 
associated with our community and regional 
partners.”

“These new 
solar-powered, air 
monitoring park 
benches provide 

minute-by-minute data 
that can help citizens 
better understand air 

quality,” said EPA 
Administrator Gina 

McCarthy. 

“Our EPA researchers 
used the latest science 

to build the air 
monitoring systems in 
park bench stations, 

empowering people to 
get involved and learn 
more about air quality 
in their neighborhoods 
and better protect their 

families."

Each Village 
Green bench 

includes 
educational 

information about 
air quality. 
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air-research/
village-green-
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There is so much need for innovation in 
environmental protection — from complicated 
global problems to basic personal choices 
about reducing waste and water use. The 
key to innovation is asking the right questions 
and reaching for new ways to answer them. 
True innovators are able to connect the dots 
that most of us don't even see. 
 —Tom Burke, Deputy Assistant Administrator,
    EPA Office of Research and Development

For me, innovation means progress. It means 
challenging yourself to improve the way 
things are done by never accepting that 
there is only one way to do them. Innovation 
happens when people are willing to take 
risks and dream big when tackling complex 
issues, knowing that only through change - 

and sometimes failure - will you succeed. 
  —Carolina Peñalva-Arana, ecologist

Innovation supports the work of EPA programs and 
the EPA mission to protect human health and the 
environment. Researchers, scientists, and program 
staff all contribute. Here are their thoughts on how 
innovation makes a difference in their daily work.

Quick Chat

Innovation to me is about the creativity 
involved in looking at something that 

seems ordinary and mundane and seeing 
it with new eyes. This is of course not 
easy in any large organization with lots 
of inertia. It entails questioning aspects 
that others see as assumptions. And in 
that manner, science itself is a creative 

endeavor.
  —Vasu Kilaru, research physical scientist

The truly innovative researchers clearly 
and frequently communicate with 

their end users to improve the 
credibility of the proposed 
innovative ideas and the 
applicability of the products 
resulting from these ideas. I 
continuously try to identify new 
concepts and technologies 
from other fields and apply 

them to my research.
—Sang Don Lee, 

  research environmental scientist
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We are at a very early point in understanding how 
our microbiomes modify chemical toxicity and 
affect human health. Our research team is 
developing a simple and rapid experimental 
fish model to study whether resident microbes 
interact with environmental chemicals to dis-
rupt normal human development. Innovation 
means shifting the way we think about chem-
ical safety. If we find that microbiota render 
environmental chemicals more or less toxic, 
this work will aid in the development of new 
tools for making environmental health decisions.
   —Tamara Tal, biologist



that keep wine bottles safe. The company then 
heats the material to stop further growth.

Company co-founders Eben Bayer and 
Gavin McIntyre received several EPA Small 

Business Innovation Research (SBIR) 
grants to pursue this innovative 

solution. 
"EPA was first to take 

the leap and validate this 
tech," said McIntyre, 
the company's chief 
scientist.

“The EPA SBIR 
was really critical 
for our early stage 
of development for 
several reasons." 

"One of the 
most important was 

the peer-reviewed 
validation. And the 

funding really supported 
early-stage efforts in 

moving from the lab bench 
to a commercially viable 
prototype production line.”

Ecovative’s work has 
attracted honors such as 

the Tibbetts Award, which 
highlights the best SBIR 

projects each year. The three 
criteria for the Tibbetts are technical innovation, 
business impact, and broad social and 
economic benefit.

McIntyre accepted the 2013 award at the 
White House. 

Forbes magazine selected the company 
co-founders as part of its 30 Under 30 list in 
2015 for "modernizing the way things are 
made in a greener, tech-savvy world."

Almost everything we buy comes in at least 
one layer of packaging, most of which ends up 
in the garbage. Americans throw away more 
than 250 million tons of trash each year. 

Many of these packaging 
pieces are made of white 
polystyrene foam that 
hangs around in 
landfills for hundreds 
of years.

What if we 
tossed used 
packaging 
into compost 
piles instead of 
trash cans? A 
company called 
Ecovative aims to 
replace traditional 
foam with another 
white material: 
mycelia. 

Fungi absorb 
nutrients with their mycelia, 
like the roots of vegetative 
plants.

In a five-day process, Ecovative grows 
mycelia into all-natural packaging that holds 
anything from wine bottles to TVs. 

As it grows, mycelia curls into a dense, 
customizable form that packs eight miles of 
fibers into each cubic inch of material, all 
without water or light. 

Mushroom-based materials can grow 
in agricultural waste streams that adapt to 
regional sources—anywhere from corn stalks in 
Iowa to vineyard scraps in California. 

Mycelia thread through the organic mass 
until the packaging mold is filled to become 
corner pieces to hold TVs or sculpted boxes 

Mushrooming Growth

Page 10: "Citizen science applies the multiplier effect of the crowd to fill   
  knowledge gaps and encourages civic engagement to make 
  government more efficient."

Page 12: "Research contains not only great ideas but also has a direct path to 
  implementation in the communities EPA serves."

Page 14: "Innovation flourishes in organizations where employees have 
  opportunities to offer ideas, leverage diverse modes of thinking, 
  and don’t fear failure."

Features

These 
products 
can be 

composted.
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Data quality remains an important topic for 
citizen science programs. However, external 
academic research has shown that given 

proper training and good project design, 
volunteer data can be as robust 

as data collected by scientific 
professionals. EPA’s Air Sensor 

Toolbox for Citizen Scientists 
serves as a resource for 
communities interested in 
monitoring their air quality 
and its effect on local 
health. 

The toolbox includes 
a guidebook to help 

communities properly 
use these next-generation 

technologies.
EPA is committed to exploring 

the use of citizen science as an 
important tool that can help transform 
how the government and local 
communities protect health and the 
environment. 

Citizen science opens a realm of 
creativity for EPA researchers to think 

creatively about problems that, to this point, 
might have been unreachable without the kinds 
of benefits citizen science provides. 

Learn More: 
EPA’s Air Sensor Toolbox: 
http://www.epa.gov/heasd/airsensortoolbox/   

Local Environmental Observer (LEO) Network: 
http://www.anthc.org/chs/ces/climate/leo/  

EPA has an agency community of practice and is 
also a leader in the Federal Community of Practice 
on Crowdsourcing and Citizen Science. The group 
--175 members who represent more than 35 federal 
agencies and offices -- meets monthly to share 
lessons learned. If you are a federal employee and 
want to join, email: innovation@epa.gov.

the work of volunteer water monitoring 
organizations. 

This program gives citizens the tools 
they need to provide important data 
that enhances environmental 
stewardship and creates 
healthy, sustainable 
communities. 

“Citizen science is an 
increasingly important 
part of EPA’s commitment 
to using sound science 
and technology to 
protect people’s health 
and safeguard the 
environment,” said Region 
2 Administrator Judith Enck 
in a press release announcing 
new citizen science resources.

The Ironbound neighborhood 
in Newark, N.J., represents one 
example of citizen science in both 
research and local health. 

The community suffers from 
pollution of a nearby seaport -- the 
second largest in the country -- and 
railroad lines. A quarter of Ironbound children 
have asthma, three times the state average. 

EPA researchers and community members 
installed a custom air sensor package called 
the Citizen Science Air Monitor, or CSAM, 
designed by ORD scientists. The sensors 
measure levels of particulate matter and 
nitrogen oxide, pollutants that cause short- and 
long-term health effects.

“Community-based air monitoring projects 
like this one make public health a priority and 
pay multiple dividends,” said EPA Administrator 
Gina McCarthy in a press release about the 
project. 

“We not only gain valuable information, we 
also help community members gain the skills 
and experience they need to conduct citizen 
science projects in their communities to better 
protect their families."

EPA 
Administrator 

Gina McCarthy 
speaks in New 

Jersey.

Imagine a typical research project. Now 
provide that research team with the help of 
passionate volunteers from across the country 
who are interested in that exact topic. 

A thousand people. 
A hundred thousand people.
Maybe a million.
That’s the power of crowdsourcing and 

citizen science, terms covering a suite of 
approaches that educate, engage, and 
empower the public to apply their curiosity and 
contribute in fields such as science, technology, 
engineering, math, and history. 

This idea has gained traction in the 
past few years 
as agencies 
realize that 
public 
contributions 
augment 
and enhance 
traditional 
methods of 
solving problems and 
conducting research. 

The White House 
talks about three 
key benefits of public 
participation in science:

• Accelerate scientific 
research through discovery and co-
creation of knowledge, such as collecting data 
at resolutions that would be difficult to obtain 
due to agency constraints on time, geography, 
or resources.

• Improve government services while saving 
time and money. 

• Connect citizens to agency missions 
through deeper forms of open government and 
a spirit of volunteerism.

In short, citizen science applies the 
multiplier effect of the crowd to fill knowledge 

gaps and encourages civic engagement to 
make government more efficient.

EPA focuses on helping communities 
because citizen science offers a unique 
opportunity for people to reconnect with their 
environment. 

The agency has a long history of 
supporting volunteer environmental 

monitoring through initiatives 
such as the National 

Estuaries Program, where 
citizens help develop and 
implement conservation 
plans that protect local 
estuaries. 

More recently, 
EPA provided a 

grant to kickstart the 
Local Environmental 

Observer (LEO) Network. 
The program connects 

environmental professionals from 
tribal organizations in more than 100 

communities across Alaska. LEO members post 
observations about abnormal environmental 
events to a central online network and work 
together with experts to find solutions.   

For example, LEO members were integral in 
providing information during 2011 and 2012, 
when an unidentified disease resulted in sick 
seals throughout the Arctic.

New technologies such as smartphones 
and low-cost sensors now allow citizen science 
to expand in exciting ways. EPA Region 2 
launched a sensor loan program to support 

Capturing the Power 
of the Crowd

Citizen science 
A form of open collaboration 
where members of the public 
participate in the scientific 

process to address real-world 
problems.

Volunteers 
contribute to 

environmental 
protection.
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Sometimes it’s difficult to see how innovation 
fits into the tough, practical work of cleaning up 
our air, land, and water. 

EPA conducts research that empowers 
communities to reduce energy and water waste, 
improve stormwater management, and address 
their most imperative environmental problems. 

This is research that contains not only 
great ideas but also has a direct path to 
implementation in the communities EPA serves.

Net Zero
Net zero uses the principles of sustainability 

to safeguard and manage resources by 
producing only as much energy as is used; 
limiting freshwater use and increasing reuse; 
and reducing the generation of waste. 

In other words, net zero equally 
matches consumption with 
production and conservation. 

At Fort Riley, Kan., EPA 
scientists and engineers 
are working with the 
U.S. Army on a net 
zero initiative. Other 
partners include the 
Department of Energy, 
U.S. Geological 
Survey, U.S. Army 
Corps of Engineers, 
EPA’s Region 7, and 
Kansas State University. 

Five research projects 
will help advance the 
state of the science, 
from water reuse to 
green infrastructure 
technologies to control 
of contaminated water.

EPA scientist 
Michael Nye wants 
to understand the 
behavioral drivers of 
water conservation. He 
worked with 30 families living 

Crews work 
on installing a 

storage gallery for 
stormwater runoff at 

Fort Riley, Kan.

on the base who volunteered to have their water 
consumption measured. 

“We want to give people frequent feedback 
on how much water they’re using, which will 
help them tie water use to specific events, 
like washing a car or forgetting to turn off the 
sprinkler,” Nye explained in an EPA Researchers 
at Work profile. 

“Seeing the gallons of water used is a 
powerful tool that will help people make better 
decisions about water use.” 

The program achieved water use reductions 
of more than 10 percent overall, primarily linked 
to improved awareness of outdoor irrigation and 
use of sprinkler timers.

Green Infrastructure
Fort Riley has implemented 
some green infrastructure 

technologies and 
practices, but the 

concept is applicable 
across the U.S. 
to create more 
sustainable, resilient 
communities. 

“We want 
to continue to 
promote green 
infrastructure as 

a key component 
of addressing 

stormwater,” said Ken 
Kopocis, EPA Office of 

Water deputy assistant 
administrator, at the National 

Water Policy Forum, Fly-In & 
Expo. “We think this approach can 

achieve real, measurable, and timely results.”
 Gray infrastructure, the pipes and sewers 

of our built environment, become expensive to 
update or replace. 

Green infrastructure – rain gardens, green 
roofs, porous pavement – promotes the natural 
movement of excess water within an ecosystem 

Connecting with Communities

instead of allowing waves of liquid to wash 
into streets and down storm drains. These subtle 
changes can transform 
stormwater from a waste 
product into a resource.

EPA has worked 
with many cities 
to design and 
implement green 
infrastructure 
projects:

•  Pittsburgh, Pa. 
– Allegheny 
County’s 
sanitation 
department 
used EPA’s best 
management 
practices Siting 
Tool to identify 
good locations for 
green infrastructure 
installations. Pittsburgh 
studied methods such as rain 
gardens and bioswales, depressed 
areas that filter excess stormwater 
through soils and plants.

•  New York City, N.Y. – EPA researchers 
designed an instrument to measure urban 
stormwater runoff. Two years’ worth of data 
from six green roofs around the city showed 
that the green roofs retained 40 - 70 percent 
of the runoff.

•  Denver, Colo. – EPA’s Region 8 headquarters 
includes a green roof with 40,000 plants. 
Evaluation of the project will inform the 
development of similar systems throughout the 
region’s high-altitude urban communities.

Environmental Justice 
EPA’s mission is to protect the health and 

environment of all people, regardless of race, 

nationality, or income. That’s why we apply 
innovative research to environmental justice 
issues. This research helps communities that 
have historically seen unequal opportunities for 
creating and maintaining healthy spaces to live, 
work, and play. 

Recent projects include:

• Testing next-generation, low-cost air sensors 
in a populated urban environment near 

Chicago. This work will engage 
community members to increase 

environmental awareness of local 
air pollution sources. The public 
will have real-time access to 
the air quality data.

• Evaluating techniques 
to reduce the waterborne 
transport of mercury, a 
neurotoxin. In California’s 

Cache Creek watershed, 
mercury mining causes 

contamination that affects 
environmental justice 
and tribal communities. 
The project will evaluate 

whether low-intensity 
chemical dosing can effectively 

remove mercury from the water 
and reduce the risk of human 

exposure. 

• Analyzing and quantifying the long-
term effectiveness and healthcare savings 
of San Diego’s Safe and Healthy Homes 
program. The project repairs homes and 
removes contaminants that trigger asthma 
attacks, which disproportionately affect 
children in families with incomes below the 
poverty line. The research will support a 
possible expansion of the city’s program.

These efforts represent only a small slice 
of EPA’s research that creates more equitable, 
sustainable communities.

A green roof in 
Denver contains 
40,000 plants.
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Innovation flourishes in organizations where 
employees have opportunities to offer ideas, 
leverage diverse modes of thinking, and don’t 
fear failure. 

However, bureaucratic barriers and public-
sector restrictions can quash inventive thinking 
in government offices. 

EPA has started several programs that 
encourage creative problem solving and bring 
value to the agency by acknowledging that the 
best ideas with broad impact can come from 
anyone – inside or outside an organization.

Pathfinder Innovation Projects
The Pathfinder Innovation Projects (PIPs) 

foster novel research in two important ways: 
they give EPA employees the time and the 
funding to explore their ideas. 

Scientists and researchers can apply to the 
internal competition, and one key question 
guides all applications: “If it worked, would it 
be a game changer?”

PIPs aim for high-risk, high-reward research. 
Incremental work, no matter how well‐planned 
and important, does not qualify.

The PIP program recognizes and rewards 
both the risks necessary to transform areas of 
environmental protection and the early failures 
that help us learn, test new ideas, and grow 
as an organization. Failure does not equal a 
failed effort.

Projects that succeed and deliver impressive 
results can receive an increasing amount of 
funding and time for further testing of concepts 
and implementation of the work. Researchers 
leading these projects also work closely with 
senior EPA leaders to ensure that the work 
supports the needs of agency programs.

To select PIP awardees, external panels 
of experts evaluate proposals on criteria that 
include transformational potential, technical 
feasibility, and the researchers’ abilities to 
address challenges – how will they handle 
disruptions that can accompany any attempts 

public awareness.  
For example, heavy rain 

strains decades-old sewer 
systems in American cities. 
Untreated wastewater 
– 850 billion gallons 
annually – flows 
into local rivers 
and lakes during 
intense storms. This 
is a major source 
of water pollution. 
Small, real-time 
sensors could 
dramatically change 
how urban officials 
manage these storm 
events.

EPA worked with sewer 
districts in Cincinnati, 
Ohio, to jointly develop 
guidelines for a prize 
competition. The 
winners received 
money, but, more 
importantly, gained 
recognition for their 
solutions. The local 
sewer districts even 
offered to test some of 
the technologies.

Other EPA competitions 
have outlined needs such as building 
algorithms for chemical toxicities, identifying 
research projects that use EPA aquatic 
survey data, and developing plans for green 
infrastructure projects on college campuses.

Prize competitions provide several benefits 
to the agency, including the important fact that 
EPA establishes the parameters of a problem 
but does not need to predict which approaches 
will succeed.

Further, competitions allow EPA to pay 
only for results that meet the problem criteria, 

apply new perspectives from other fields, and 
broaden the network of environmental 

problem solvers.
 

Ideations – 
Crowdsourcing 
Innovation

Technology connects 
the world in new ways, 
and ideations represent 
a fantastic example. 
Ideations are interactive 
online events where 
large groups of people 

submit ideas, comment 
on proposals, and vote on 

favorites. 
Ideations work 

because they collect 
ideas from a diverse 
set of people. The 
tool also locates 
innovation within the 

context of existing 
organizational norms, 

because innovation does 
not succeed in a vacuum. 

EPA has conducted several ideations 
with various goals.

One event -- PeerOvation -- highlighted 
and recognized innovative work within the 

agency. Anyone could submit nominations and 
fellow employees voted for projects with the 
most impact. A dozen Top Innovator teams from 
projects that received the most votes from peers 
presented their work at a day of innovation 
training that included a keynote from EPA's 
Deputy Administrator. 

Top Innovators also recommended how 
their successes could scale to help the agency 
accomplish more innovative work in more 
efficient ways. 

More recently, EPA launched an ideation 
to gather insights from the many post-doctoral 

at brand new research 
approaches.

The PIP process 
has led to research 
that includes 
predicting harmful 
algal blooms from 
outer space, testing bio-
engineered tadpoles that 
glow in the presence of endocrine disruptors, 
and building systems for aerosol toxicity 
screens that more closely mimic human lungs.

Prize Competitions
Using monetary incentives to identify 

revolutionary solutions is a practice that 
dates at least to the early 1400s during the 
construction of the Santa Maria del Fiore 
Cathedral – commonly known now as the 
Duomo.

Prize competitions – also called incentive 
prizes or challenges – have become a widely 
used innovation tool in the federal government. 
The White House has referenced EPA as a 
leader, and the agency has used prizes to 
fill strategic gaps in science, technology, and 

15Open For Innovation

A satellite image 
from equipment on 
the International 
Space Station 
shows coastal 
water quality.

New real-time 
sewer sensors 
could prevent 
overflows in 
urban areas.Learn more about PIPs and 

any EPA prize competitions 
and challenges at 

www.epa.gov/innovation.



fellows who support the agency’s work. Post-
doc participants submitted ideas for overlooked 
environmental problems of the near future and 
technologies from other fields that could be 
adapted for environmental protection.

In both of these ideation examples, the most 
important part occurred after the events.

With PeerOvation, one of the ideas for 
agency improvement led to a community of 
practice for citizen science, a group now 
often praised as a leader across the federal 
government. 

One of the post-doc ideas was submitted 
to EPA’s Small Business Innovation Research 
program as a potential topic for a future 
solicitation of research proposals from science 
and technology businesses. 

Implementation must follow ideation 
– even if only the top two or three ideas. 
Requesting ideas and ignoring them or lagging 
significantly on follow-up hampers or destroys 
the sense of innovation that ideations cultivate.

By The Numb3rs

Plants on the green roof at 
EPA’s regional headquarters in 

Denver, Colo.

Teams registered for the Nutrient 
Sensor Challenge beta testing of next-
generation sensors that 
measure nitrogen 
and / or 
phosphorus 
in water

29 8
Miles of fibers 
packed into 

each cubic inch 
of mushroom-

based 
packaging 

from an EPA 
Small Business 

Innovation 
Research 
awardee

Data points in a year from each Village 
Green air quality monitoring bench

516
THOUSAND

12
Top Innovator teams were 

selected by their EPA 
colleagues for their role in 
the most creative projects 
that have transformed EPA 
research, administration, 
and communication in the 

past few years

PeerOvation Top 
Innovator teams 
were recognized  

for their vision and 
creativity in asking 

how EPA could 
improve.

40K

17

Top Innovator teams were 
awarded for projects that 
included a new search 

method for scientific literature 
reviews, a cost-effective way 
to squeeze more information 

from water samples, and 
pilot projects to enhance 

environmental sustainability 
at EPA laboratories. 


