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TECHNICAL PROFILE OF THE HORSE BIOENERGY SYSTEM
This is an Addendum to the Technical Memorandum Dated March 17, 2016
To:
From:
Date:

Sustainable Building Science Technology South Seattle College - Georgetown
Campus
Jan Allen, P.E., President and Michael Smith, Project Development; Impact
Bioenergy
September 18, 2016, updated October 5, 2016

1. Sourcing Inputs
Inputs would be from the Culinary Arts Kitchen, dining rooms and cafeterias
throughout the main campus. Seasonal inputs from onsite (main campus) agriculture,
horticulture, and viticulture may also be included.
2. Energy Output Options for Main Campus
The air cooled 4 kW Honda Generator is included in the Base HORSE as standard
equipment. This system will generate up to 360,000 BTU per day (up to 105 kWh gross
energy per day including 18-24 kWh electricity per day), and 15 gallons per day of liquid
biofertilizer as outputs.
The 15 gallons per day of liquid can be dehydrated using solar drying to reduce this to
approximately 1.5 lbs. per day of dry fertilizer. Actual BTU per day is proportional to
the volume, weight, and calorie content of the food waste. More calories of input will
yield more energy output.
There is optional equipment that can added at any time to change or enhance the
renewable energy beneficial uses (forced air heating, domestic hot water, cooking,
radiant heating, lighting, fuel cells, thermoelectric generators, architectural features,
etc.).
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3. Detailed Profile
Size: Approximate footprint 30’ by 40’ to contain three 20’
by 8’ modules. See site plan at right shown at minimum
28’ x 37’. One module is for biomethane production, one
is for biofertilizer handling, and one is for biomethane
conversion into electricity and/or hot water. No gas
storage is shown in this footprint beyond the 175 cubic
feet in the first module.
Weight:

Utilities required: two each, 20 amp, 120 Volt AC circuits; plus one garden hose water
supply at 2 gallons per minute.
4. Ideas for Distributing Fertilizer
At full capacity, the HORSE will generate about 100 gallons of organic fertilizer per
week. We propose you collaborate with the Arboretum and local community
gardeners. For example, the Duwamish Dirt garden on Georgetown Campus and local
school gardens in West Seattle may be great partners, in establishing weekly deliveries
through SSC’s existing on-campus transportation system based on needs and desired
objectives. Ideas would be generated for supporting food production greenhouses oncampus for the culinary arts program. This
would be a way to demonstrate how to
close the loop with the food cycle – by
growing produce onsite fed by the
fertilizer, serving the produce through the
culinary arts program and taking the foods
scraps to feed the HORSE. At right is our
branding and marketing at Fremont
Brewing Company in the Ballard
neighborhood.
The beneficial use of organic fertilizer is
seasonal (generally between Feb 15 and
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Oct 15) so this pattern must be taken into consideration. We think it would be wise to
have a diversified approach. For example: a portion of the liquid biofertilizer would be
marketed and sold locally and a portion would be stored at or near the HORSE. This
could be done with one circular vertical winter storage tank1. The tank would be about
9 feet diameter x 13 feet tall. Below are some examples of winter storage tanks. The
tank would dramatically improve the seasonal beneficial use and revenue stream
potential.

5. Other Reference Projects
• Fremont Brewing HORSE – hosted by Fremont Brewing and sponsored by the
City of Seattle’s Public Utilities as a demonstration project. The system was just
featured on King 5 Evening News. Installed March, 2016 at Fremont Brewing’s
new production facility at 9th and Leary in Ballard. The goal is to demonstrate an
onsite organic waste processing technology over
a 12-month period. Quarterly reports are
generated for the city and will be public. To date,
the Fremont HORSE has demonstrated it can
digest brew waste, generate electricity and
produce probiotic organic fertilizer which will be
field tested at an organic farm in Woodinville.
Also it is being market tested in collaboration with Walt’s Fertilizer in Ballard.
The first two reports were provided to City of Seattle’s Public Utilities in June and
September showing feedstock input and energy output in a graphic timeline
(shown below). It also included characteristics of the liquid fertilizer. There are
1

Each polyethylene tank in green or black is about $2,500, the corrugated metal is $13,000, and the
wood wrapped metal tank is likely over $20,000. We think the poly tank could be wrapped with wood,
optimizing both cost and appearance.
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four beneficial characteristics: nutrients, organic matter, water, and beneficial
microbes. Regarding nutrient content the macro nutrients of NitrogenPhosphorus-Potassium (NPK) was most recently reported to be 7.6 - 1.1 - 3.9
percent, dry basis, respectively.

• Auburn HORSE – hosted by our manufacturer, Laser
Cutting NW, sponsored by King County, and
partnered with Seattle Tilth. Scheduled to start
operation on November 1, 2016. This HORSE is
almost completed and estimated to be operational
in September, 2016. The goal is to test out the
fertilizer on a Seattle Tilth farm, the Red Barn in
Auburn, starting with its cover crop this fall.
• Bainbridge Island HORSE – hosted by Harbour Public House, Bainbridge Island
and sponsored by Puget Sound Energy. This HORSE
was delivered September 13, 2016. It has been
featured in local Kitsap Sun News. The goal is to
demonstrate a distributed energy system that will
grow into a microgrid solution on Bainbridge Island.
It represents and demonstrates the value of
localized, circular economy by recycling organic
waste onsite and converting that waste into
renewable energy and liquid soil amendment with
zero waste. Rarely does an opportunity come along
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that can touch on energy, water, air, soil, food, jobs, and education
simultaneously. This one does. Public House Publication below:
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Appendix - Q & A REGARDING ONSITE BIOENERGY PROJECT
(Original March 11; updated September 18, 2016
We view SSC as a strategic partner in our application to college campuses. We are talking to a number of
campuses in Washington and across the country. Due to the grant offer from The Folley Family Foundation,
your close proximity to our manufacturing and management team, and your curriculum we believe the
bioenergy project has the potential to be a model for others to follow. Inquiries, opportunities, proposals, and
initiatives will accelerate for both SSC and our company once the system is visible and on the ground. We
intend this to be a great experience for you and your students.
1.The methane gas emission, where is the unit going to be installed? (Who will deal with complaints from staff,
students, and the "Not in my backyard!" sentiment?)
There is no exposed liquid or solid. This is a closed system. We have several levels of odor control. The system
is completely enclosed, the enclosure is under negative pressure ventilation, the exhaust is treated with three
systems in series (charcoal filter, biofilter, atomizing counteractant and neutralizer), and a high velocity
dispersion stack. The digestate is also treated with aeration and odor control additives for marketing and sales
purposes. Members of our team have been in the organic waste business since the 1980’s and we realize odors
are the single biggest risk factor for organic waste systems. Most organic systems have one technology. We
are well beyond that; essentially designing beyond the state of the art. In order for this to be successful in an
urban setting we have to excel in this area. This is like the odor control design approach used and built into the
King County Brightwater Facility in Woodinville which uses biological, chemical, and carbon systems in series.
These are the same three technologies we use.
2. We don't produce 135# of "waste" daily. Will the system function in a much lower daily input amount? What
will happen during breaks when there is no waste being generated?
The unit will function satisfactorily with any input stream from 10 - 100% of the nameplate input. It can be left
unfed for periods of time as well. When it is operating it should be maintained at human body temp (95-100 F).
If it was to be put in suspension for some period of time we recommend you reduce the temperature to 50-60 F
approximately. These are naturally occurring bacteria like those in the human body. Dairy farmers are known
to operate their digesters at ambient temperature in northern states – and as the ambient temperature of the
digester drops so does the biological activity, until warm weather returns.
We are willing and interested in participating in the operation and feeding in a way that is complimentary to
SSC curriculum and schedule. If this is possible we can provide valuable internship opportunities. The interest
in distributed systems, that are sustainable and zero waste, is very high both in Seattle and nationally.
3. There is one to two weeks between quarter breaks, five weeks during the summer break. There would be a
significant reduction of waste produced during summer quarter when only the Pastry program is operating and
generating any potential waste. Any potentially usable scraps from Culinary Arts and Pastry and Baking Arts
are frozen and given to Food Lifeline for food banks. Landscape horticulture shreds and chips their trimmings
into mulch and reapplies to the Arboretum grounds.
This is absolutely no problem. The system is flexible and robust enough to handle variation. The liquid soil
amendment produced by the system has utility and value for landscape and horticulture. We are working with
Seattle Tilth and several local farm-to-table and organic food producers on this initiative. It the fertilizer
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industry there are very few chemical-free liquid plant foods that provide water, nutrients, organic matter and
probiotics in a naturally produced product. We see this as a SSC opportunity.
4. On the opposite spectrum, Wine can generate a lot of waste but in a very compressed time frame. Can the
system operate without a daily feeding but a one-time feeding?
We design for a 34 day residence time. Some digesters operate effectively below 14 days, although they may
require more attention and control. We can design a test protocol to accelerate the feeding to something
higher than 135 lbs. per day as a student-led demonstration project. The system is capable of this but we don’t
have the data on how it would affect gas production, the quality of the digestate, and the operator level of
effort. We recommend you consider how to best use the equipment without the need to add special harvest or
seasonal receiving equipment. After you have some operational data for grape must or pomace we can make
more informed decisions. In the future and based on the initial experience, we could design a ‘wet silage’
system for larger harvest volumes where the waste is hydrolyzed and the pH drops. This large volume would be
metered into the digester over a period of time.
5. Who will maintain on a daily basis?
We are prepared to help support, train, and manage an intern. We can train and be present on a weekly basis.
We would like to talk about this and view it as an opportunity to build experience and job skills. We also think
the system will generate considerable interest beyond the campus boundary. Since October 2015 we have
received inquiries from over 50 foreign countries (100 individuals in total) and over 45 locations through the US
and Canada.
6. Depending on where the system is located, who will haul the waste to the system on a daily basis?
We would like to talk about this. It is small enough to be done
with a variety of container types and would not require a truck.
We can work with any third party contractors as well if
necessary. We do not think organic waste source separation
containers should be placed all around campus like a disposal
system. We recommend a more manufacturing-driven
approach with only a few strategic receiving stations. This in
fact is the raw material for a manufacturing process. It is
designed as a zero waste system. The photo at right is a cargo
tricycle we have built for the Fremont Brewing location (pedal
with plug-in electric motor hub).
7. How are the non-compostable separated from the "good stuff"?
Collection, source separation, and quality control of the organic waste materials are both a design challenge
and a human behavior challenge. We want to minimize the effort needed for the bioenergy team on campus
and to minimize contact with the waste materials. We recommend you design a tiered approach to give first
and highest priority to the highest quality sources such as kitchen trim and locations where there is minimal
plastic, glass, metal and potential sorting confusion. This common sense approach may cause some food to
continue to disposal but it will not unnecessarily complicate the staffing on the bioenergy project. There is only
one visual inspection step necessary. This occurs at the transfer point from collection containers to the
bioenergy system. The lead operator has an opportunity to accept or reject any single load of organic waste
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based on observation. We have a scoring system we will share with you. If the load is deemed acceptable this
same lead operator has a second chance to view the materials on a receiving platform before the waste enters
the system. Removal of whole loads or specific items like beverage or food containers can be returned to
disposal using a tool rather than hands-on removal as you deem appropriate. Education, signage, and source
separation are important aspects. We have some ideas on this topic. If plastic glass or metal are put into the
system they will be captured in the receiving and blending tank for removal on a programmed maintenance
schedule. Film plastic may pass through the system but can be filtered out at the downstream end without any
adverse effect.
8. How and who will dispose of the non-useable products?
Non-digestible plastic, glass, and metal will likely end up in the garbage disposal system for landfilling.
End Q & A
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Appendix - Why IMPACT BIOENERGY
IMPACT BIOENERGY
•

is the leading firm in North America (the world) for commercial, onsite, pre-engineered
anaerobic digesters, aka microdigesters in an urban commercial environment.

•

is based in Seattle and manufacturers the equipment in the Seattle area.

•

has partnered with an industrial accelerator, strategic distributors, and advisors that specialize
in engineering innovative waste recycling solutions, local solutions, clean technology, and
agriculture.

•

is an industry leader in scaling bioenergy systems and converting and marketing commercially
valuable by products from organic waste materials (960 – 35,500 lbs. per week waste diversion
range)

•

has novel, unique, and protected intellectual property on its apparatus and method.

Since October last year we have received nearly 150 inquiries from international2, US, and Canadian
organizations regarding our technology, either as a purchase or to become a manufacturer’s
representative and dealer. Since October we have also won three awards for our technology (shown
below). This indicates we are offering something compelling and significant.

Our Precepts for Design
1.

Reduce the amount of food waste going into landfill by diverting to hyperlocal conversion;

2.

Avoid long-haul transportation and disposal costs;

3.
Reduce the carbon intensity of waste systems and farming by not long-hauling hundreds of
thousands of ton-miles, avoiding methane emissions from decomposing food waste and offsetting
traditional fertilizers that cause the majority of nitrous oxide emissions;
4.

Advance the use of renewable resources like water, embedded solar and organic matter;

5.

Provide resiliency via fuel and food security;

6.

Create non-exportable jobs

Recognition
Oct 26: The Global Cleantech Cluster Association named Impact Bioenergy as one of 30 companies
globally and one of five companies from the Washington to its Global Top 30 Later Stage Awards.
Impact will be recognized at a global award ceremony in Taipei in November. “No one beats
2 Albania Argentina Australia Austria Bali Belgium brazil Cambodia Caribbean Chile Columbia Congo Czech Republic Denmark Ecuador El

Salvador Germany Ghana Greece India Italy Japan Jordan Lebanon Lithuania Malaysia Mexico Nepal Netherlands Nicaragua Pakistan
Panama Peru Philippines Poland Saudi Arabia Senegal Singapore Slovakia Slovenia South Africa Spain Sri Lanka Sweden Switzerland
Thailand UAE UK Ukraine Uruguay
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Washington State in cleantech innovation,” said J. Thomas Ranken, President and CEO of the
Cleantech Alliance. “Each of the five Washington State finalists is doing tremendously important work
that will shape the way human kind functions for decades to come.”
http://www.globalcleantech.org/awards
Nov 12: Impact Bioenergy’s ‘Community Supported Biocycling’ competed against more than 60 Puget
Sound companies for Kitsap Bank’s edg3 FUND, with Impact Bioenergy finishing in the top five. The
competition aims to “provide funding for entrepreneurs dedicated to growing our community
economically, socially, and environmentally” according to the bank’s website.
https://youtu.be/sGFYW1rwvjQ 45 second video. https://www.kitsapbank.com/edg3-fund
Nov 18: Impact Bioenergy won the Organics Innovation award from the Washington Organic
Recycling Council at their annual meeting. WORC’s Annual Conference draws professionals from the
US and Canada to learn and share cutting edge technology, challenges, and sustainable solutions in
organics recycling, processing, markets, regulation and education.
https://worc.memberclicks.net/awards-at-our-annual-conference
Nov 24: Impact Bioenergy was awarded a technology pilot project at Fremont Brewing Company in
Seattle. City of Seattle awarded a grant for this project to demonstrate new diversion technology for
commercial source separated organic waste (which is prohibited from disposal starting in 2015), and
reporting performance for public record and educational purposes.
http://www.seattle.gov/util/MyServices/FoodYard/BldgOwnersManagers_FoodYard/index.htm
Apr 4: Impact Bioenergy was awarded a grant from King County WA to demonstrate an ecosystem
for hyperlocal food waste recycling at a community scale that stimulates climate action and enhances
food and energy independence. The project is designed to develop a repeatable model on Vashon
Island to recover nutrients, energy, water, carbon and probiotics from up to 1,000 tons/year of nonresidential food waste into 35,000 to 45,000 therms/year of renewable fuel and 200,000 gallons per
year of liquid soil amendment (Probiotics for Soil & Plants), with zero waste.
http://www.bidnet.com/closed-government-contracts/food-waste-incentives--non-residential-target-2016--2018-?itemId=383644066
Apr 4: Impact Bioenergy was awarded a grant from King County WA to demonstrate how
anaerobically digested food waste can be used beneficially within the community, thereby avoiding
trucking, export from the county, and the associated greenhouse gas emissions and loss of soil
carbon. Commercial food waste will be collected from a CSA, food processor, distillery, and food
bank. Liquid soil amendment will be beneficially used at the CSA Farm. The County is trying to build a
farm-to-plate pipeline to better connect local farmers and communities. This project is trying to build
reliable data to show how digested food waste has a local market and can strengthen the Local Food
Initiative.
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http://www.bidnet.com/closed-government-contracts/food-waste-incentives--non-residential-target-2016--2018-?itemId=383644066
Jun 21: Verge Hawaii selected Impact Bioenergy as one of the VERGE Accelerate finalists. Impact
was selected as 1 of 14 out of well over 50 strong nominees on a global stage. VERGE Hawaii
welcomed those seeking to seize the renewable energy opportunity, whether in Hawaii or elsewhere,
by learning from leaders already working to build a sustainable energy future. This included
Government and Military officials, Utility executives, corporate executives, Solution providers and
technology innovators, and Leaders from NGOs, Research and Academia.
https://www.greenbiz.com/events/verge/honolulu/2016
Jul 25: Energy Vision of New York City’s Leadership Award for developing and deploying the first
micro-AD system in the US at the Fremont Brewing Company in Seattle. Energy Vision is working
toward the low-carbon energy and transportation systems for a sustainable future.
http://energy-vision.org/what-we-do/events
Sep 30: Finalist in the annual King County Executive's Small Business Awards for Exporting Small
Business of the Year: building economies that grow through trade, by exporting their products and
services globally. http://www.kingcounty.gov/elected/executive/constantine/initiatives/smallbusiness-awards.aspx
Oct 5: Finalist for the Annual Biogas Industry Awards presented by American Biogas Council Refor16
Orlando Conference. https://www.americanbiogascouncil.org/media_events.asp

About us
IMPACT BIOENERGY is devoted to commercializing the microdigester for fortune 1000 companies.
Onsite organic waste recycling can be managed onsite or in close proximity to each individual
operation, thereby reducing waste hauling, landfilling, traffic congestion, fossil fuel use, economic
inefficiencies, and utility demands. It can also strengthen local food production and urban food hubs
that generate sustainable food systems.

What we represent
We represent an opportunity to manage organic waste onsite by converting it into renewable energy
and liquid soil amendment with zero waste. The amendment has nutrients, water, organic matter and
probiotics for supporting healthy chemical free soil and food production. Rarely does an opportunity
come along that can touch on energy, water, air, soil, food, jobs, and education simultaneously. This
one does.
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Time sensitivity
The technology is rolling out quickly. We will deploy our first systems in Washington and British
Columbia in 2016. Inquiries, opportunities, proposals, and initiatives will accelerate once the systems
are visible and on the ground. We intend to capitalize on the events that will occur in the next 9
months. We want our early customers to be able to capitalize on this earlier rather than later. Even
before we deployed the technology in commercial settings we received considerable media interest –
shown below.

Summary of Media Articles
September 22, 2016
Fremont Brewery Converts Waste Into Fertilizer
http://www.king5.com/tech/science/environment/fremont-brewery-converts-waste-into-energy-fertilizer/323510467
September 13, 2016
Bainbridge Digester will Eat Like a Horse
http://www.kitsapsun.com/news/local/bainbridge-biodigester-will-eat-like-a-horse-3c66066b-1357-23b4-e053-0100007f400f393332611.html
August 16, 2016 Cleantech Alliance Happy Hour Celebrates HORSE at Fremont Brewing
http://www.cleantechalliance.org/news/303985/Impact-Bioenergy-Wins-with-HORSE-at-Connect-with-CleanTech-Happy-Hour.htm
Spring, 2016 Micro Anaerobic Digestion: A Milestone in Onsite Organics Recycling
http://energy-vision.org/wp-content/uploads/2015/04/EVNews-Spring-2016.pdf
June 2, 2016 Impact Bioenergy testing first microdigester at Seattle brewery
http://www.wastedive.com/news/impact-bioenergy-testing-first-microdigester-at-seattle-brewery/420173/
Jan 26 2016 10 green crowdfunded projects you'll want to know about
http://www.greenbiz.com/article/10-green-crowdfunded-projects-youll-want-know-about
Crowdfunding Project (Sep 10 – Oct 10, 2015)
https://www.kickstarter.com/projects/1889855568/food-waste-to-energy-converter?ref=nav_search
Oct 20
http://electronics360.globalspec.com/article/5849/jan-allen-plans-to-turn-everyone-s-food-waste-into-renewable-energy-with-thismachine
Oct 9
http://www.fastcoexist.com/3052045/fund-this/with-this-community-food-waste-converter-you-can-make-truly-local-energy-and-ferti
Sep 30
http://waste360.com/anaerobic-digestion/one-firm-s-quest-develop-portable-organics-digester
http://innovatorcode.libsyn.com/podcast/the-innovator-code-ep-8-the-future-of-urban-farming-power-and-foodwaste episode 8 Innovator code podcast – also available through itunes
Sep 29, 2015
http://www.thedailybeast.com/articles/2015/09/29/waste-in-electricity-out-the-power-of-anaerobic-digestion.html
Sep 27, 2015
http://www.geekwire.com/2015/inspired-by-back-to-the-future-this-machine-turns-food-waste-into-electricity/
Sep 23, 2015

12

Technical Profile of the HORSE - IMPACT BIOENERGY INC
http://www.ubergizmo.com/2015/09/horse-might-reinvent-the-food-cycle/
http://www.trendsderzukunft.de/horse-diese-mobile-maschine-gewinnt-energie-und-duenger-aus-essensresten/2015/09/24/
Sep 22, 2015
http://www.treehugger.com/clean-technology/horse-converts-food-waste-fertilizer-and-energy.html
Sep 20, 2015
http://m.dailykos.com/story/2015/09/20/1422313/-Washington-State-Open-Thread-The-HORSE-Project
Sep 18, 2015
http://www.digitaltrends.com/cool-tech/impact-bioenergy-horse-portable-biodigester-kickstarter/
Aug 28, 2015
http://www.businessexaminer.com/blog/August-2015/Semifinalists-announced-for-Kitsap-Bank-biz-contest/
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