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EXECUTIVE SUMMARY

PROJECT SUMMARY

There has been, and continues to be, an ever-increasing 
demand for locally produced goods in Vermont and 
throughout the Northeast.  The market for grain and hops 
is no exception.  Breweries, bakeries, and consumers 
alike are all asking for local ingredients to produce beer, 
breads, cereals, and more.

As a result, producers are interested in adding these crops 
to their operations.  This has resulted in a rising demand 
for service providers such as the University of Vermont 
Extension, Northern Grain Growers Association 
(NGGA), and the New England chapter of the Northeast 
Hop Alliance (NeHA) to assist farmers in Vermont and 
the surrounding regions that are interested in growing 
grains and hops.  

Consumers and bakers in Vermont and surrounding re-
gions are interested in purchasing a variety of local grain 
products, from flour to hulled crops like oats, spelt, em-
mer, and buckwheat. The current supply of these prod-
ucts is very limited or unavailable. In order to increase 
the quantity and quality of grains, farmers were trained 
on new processing equipment and procedures through 
field trips and peer learning. Local expertise that was 
previously in an undocumented form was captured and 
transferred to informational bulletins available to other 
farmers.

Working closely with the state’s brewers, two critical 
areas of need were identified. Vermont brewers have 
indicated local hops are of poor quality due to improper 
harvest timing and poor drying and storage techniques. 
In order to gain expert knowledge, farmers and service 
providers were trained about proper harvest timing and 
drying techniques for hops. In addition, working models 
of drying and storage equipment were developed and 
made available for the farming community to learn from 
and replicate. 

Previously, there have been significant knowledge gaps 
in growing and processing hops and grains, preventing 
these crops from being grown economically. 

THIS PROJECT SOUGHT TO:
 
•	 Bring	new	and	relevant	grain	and	hop
 knowledge into Vermont.
 
•	 Document	the	current	knowledge	on	
 hops and grain production in Vermont.  
 
•	 Deliver	the	new	and	existing	information
 to farmers through technical workshops, 
 one-on-one production and enterprise 
 development meetings, create new re-
 sources and post them on UVM Exten- 
 sion NW Crops and Soils and the North- 
 ern Grain Growers Association websites.
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GOALS AND OUTCOMES

BRINGING NEW KNOWLEDGE TO VERMONT FARMERS

Purpose: Farmers and service providers have experiential as well as researched-based information that needs to 
be put into a format that is deliverable to a broader farmer audience.
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Methods: Farmers and service providers were 
interviewed to summarize and develop cur-
rent hop and grain production information.  A 
variety of educational outreach materials were 
developed in formats including factsheets, 
research reports, blogs, YouTube videos 
and several other formats. All educational 
resources were posted online via the UVM 
Extension Crops and Soils website (www.
uvm.edu/extension/cropsoil) or the Northern 
Grain Growers Association website (www.
northerngraingrowers.org).

Objective: Develop Hops and Grains Educational Resources 

Figure 1: Screenshot of UVM Extension Crops and Soils website.

Figure 2: Screenshot of Northern Grain Growers Association website.

Outputs:
There were 97 educational materials devel-
oped and delivered via web-based resources.



There were 57 hop and grain informational articles developed throughout the project.
19 articles on production of specific grain types 
11 articles on grain pest management
  6 articles on grain harvest, processing, storage, and marketing
  9 research reports focused on grain production
10 articles on production of hops 
  2 research reports focused on hops

Outcomes: 
These articles received 50,645 hits on the UVM and NGGA websites.
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Figure 3: Hop YouTube videos number of views.

Figure 4: Grain YouTube videos number of views.

There were 15 Hops Blog Posts to the 
UVM site.  
  9 posts on hops pest management 
  2 posts on general hop production
  4 posts on hop storage

Outcomes: 
Currently, there are 121 subscribers to 
the blog.

There were 25 YouTube Videos cre-
ated and posted to the UVM website.
  6 videos on grain production
  6 videos on processing and marketing
10 videos on production of hops 
  3 videos on harvest and processing

Outcomes:
These videos have received 40,069 
views.

Outputs, continued:



BRINGING NEW KNOWLEDGE TO VERMONT HOP GROWERS

Purpose: Hop producers are in need of scale appropriate drying, processing, and storage knowledge and infra-
structure.

Objective: Develop workable models of equipment and easy to use tools to determine hop dry matter. 

Methods: Farmers and service providers developed models and plans for farmers to construct their own drying 
and baling equipment for hops. Service providers developed online tools to assist producers with determining 
dry matter of hops prior to harvest and storage.  All educational resources were posted online via the UVM 
Extension Crops and Soils website (www.uvm.edu/extension/cropsoil) or the Northern Grain Growers Associa-
tion website (www.northerngraingrowers.org).

Hop Harvest Moisture Calculator – posted online for 
grower use to improve drying and storage of hops (http://
www.uvm.edu/extension/cropsoil/hops). 

Outputs: 
Working model & designs of:
     Mechanical harvester
     Vertical oast (hop drier)
     Mechanical hop baler
     Hand operated hop baler

Designs posted on the UVM Extension 
Instructional Wiki (http://www.uvm.edu/
extension/cropsoil/wikis) to allow public 
access and input or improvement on cur-
rent working models. 
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Visitors to the UVM Extension NW Crops and Soils Instruc-
tional Wiki page are encouraged to post any modifications 
they might make to the designs so that other might learn from 
their experiences.

Vertical Oast (hop drier) notes and plans.



BRINGING NEW KNOWLEDGE ON GRAIN PROCESSING INTO VERMONT

Purpose: Small-scale processing of oats, barley, and spelt is not available in Vermont. Both the knowledge and 
equipment are needed to develop sales and markets of these grains in the state.

Objective: Vermont farmers will visit farms and regions that possess the knowledge and scale-appropriate infra-
structure to process these hulled grains. 

Methods: Four Vermont grain farmers visited farms and small scale grain millers in Ohio to learn about grain 
cleaning, hulling, processing, and marketing of spelt, barley, and oats. Knowledge gained was captured through 
development of outreach resources. All educational resources were posted online via the UVM Extension Crops 
and Soils website (www.uvm.edu/extension/cropsoil) or the Northern Grain Growers Association website 
(www.northerngraingrowers.org).

Outputs:
An article documenting their trip and the new information  gathered was published in the Northern Grain Grow-
ers Association's quarterly newsletter.

An on-farm workshop on processing grains highlighted new knowledge gained from the trip. 

The growers gave a presentation at the 2012 Annual Grain Growers Conference on March 15, 2012 held at the 
Essex Resort and Spa in Essex, VT, about what they learned in Ohio.

A documentary video was created and posted on the NGGA website:
http://www.youtube.com/watch?v=emXsa6yQ3R8&feature=plcp  

Outcomes:
We are now working with local engineers to 
replicate the small scale grain puffer observed 
in Ohio.

One farm will be distributing oat products for 
human consumption in 2013.

One farm purchased a huller for spelt and will 
improve its spelt product line.

One farm is in the process of purchasing a 
barley huller to create a line of food-grade 
products. 8



BRINGING NEW KNOWLEDGE ON HOP AND GRAIN PROCESSING AND PRODUCTION TO GROWERS

Purpose: In order to distribute new knowledge and educational resources on-farm events should be hosted to bring 
many producers to one location to learn from their peers.

Objective: Vermont farmers will host outreach events in conjunction with UVM Extension to distribute knowledge 
and resources.

Methods: Ten on-farm workshops were hosted throughout the project period at locations throughout the state of 
Vermont. Events were focused on peer to peer information delivery as well as resource delivery.

Outputs:
5 grain field days
3 hop field days
2 grain and hop field days

Outcomes:
708 farmers and service providers received new grain knowledge 
645 farmers and service providers received new hop knowledge

Field Day Date Location Number of attendees
Producing High Quality Organic Bread Wheat June 9, 2011 Bridport, VT 40
Production & Processing of Ogranic Grain: Getting to the Nitty Gritty June 21, 2011 Charlotte, VT 50
Square Nail Hop Farm Field Day July 8, 2011 Ferrisburgh, VT 30
Annual Crops and Soils Field Day August 4, 2011 Alburgh, VT 225
Hops Harvest Readiness September 7, 2011 Alburgh, VT 15
Processing & Storing Small Grains Field Day September 21, 2011 Westford, VT 50
UVM Extension Crops and Soils Grain Research Tour June 29, 2012 Alburgh, VT 32
Value-Added Grains Field Day July 12, 2012 New Haven, VT 25
Annual Crops and Soils Field Day August 9, 2012 Alburgh, VT 286
Hopyard Design and Maintenance August 23, 2012 Addison, VT 89

Total attendees 842
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Outreach event participants.



BRINGING NEW KNOWLEDGE TO VERMONT FARMERS

Purpose: Farmers are often in need of one-on-one consultations to meet their individual hop and grain produc-
tion needs.

Objective: Have service providers (farmer and non-farmer) available to the grain and hop growing community. 

Methods: Knowledgeable farmers and service providers were made available through phone, email, and one-on-
one consultations to assist hops and grain growers with production, processing, and economic questions specific 
to their operations.

Outputs: 
Grain 
250 phone consultations
45 farm visits
500 email consultations

Example budgets were created for organic grain production based on costs, yields, and prices surveyed in New 
England through a collaboration between the University of Vermont and the University of Maine (https://sites.
google.com/site/localbreadwheatproject/enterprise-budget).  Growers were provided these worksheets during 
farm visits to help them develop enterprise budgets.

Hops
90 phone consultations
23 farm visits
250 email consultations

A hops production recordkeeping booklet was developed and delivered to all farms that received a one-on-one 
consultation. The booklet can be found at http://www.uvm.edu/extension/cropsoil/hops-recordkeeping-booklet. 
The goal was to encourage recordkeeping and cost recording to help develop production plans for increased 
profitability. 
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BRINGING NEW KNOWLEDGE TO END-USERS AND CONSUMERS

Purpose: Baker and consumer education is important to improve and increase sales of grains in Vermont

Objective: Host consumer education events to educate on how to use local grains.

Methods: Knowledgeable bakers and chefs developed courses and educational events to familiarize end-users 
with the availability and use of local grains. 

2 baking classes:
Jeffrey Hamelman, director of the King Arthur 
Flour Bakery School has taught two, two-day 
classes during the grant period entitled, Baking 
with Locally Grown Grains. The class was geared 
toward the special considerations of working with 
local grains and covered a variety of breads; from 
100% whole wheat through sifted wheat, 100% 
white flour, and blends, all using locally grown 
and milled grains. In addition to the breads, dis-
cussion topics included flour testing, assessment 
of baking applications, grain research, and the 
current state of local grains initiatives and their 
effects on bakers. 

Outcomes:
The class was filled to capacity and has been held 
twice since its inception. 

Outputs: 
Five baking events were developed and 
implemented.

2 baking trials:
Jeffrey Hamelman, Director of the King 
Arthur Flour Bakery, hosted 7 bakers and 
researchers from Vermont and Maine to trial 
and document a bake test protocol on 5 flour 
samples from winter wheat varieties grown 
in each state. Results were reported to farm-
ers at the NGGA board meeting. 

Outcomes:
This testing protocol has now been adopted 
by other bakers and researchers across the 
region and the country!
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1 dessert baking class:
City Market in Burlington, VT, sponsored a des-
sert recipe competition February 12-20, 2011.  The 
purpose of this competition was to have participants 
incorporate local ingredients, including flour, into 
their recipes. 

Outcomes:
Success of this initial event led to two other events 
with local pizza and bread tastings.



Expanded and improved knowledge of growers has led to increased use by end-users!

A baker who famously once said, “You could never make a marketable loaf with more than 20% local flour,” 
now bakes two types of bread with  100%  Vermont flour, and makes several other types using more than 20% 
local grains.” 

Another business owner commented: “We have recently begun to source all-purpose red winter wheat flour 
from a farm in Vermont. Our principal baker has tested it out in her specialty cakes and has found it to make a 
superb difference in both taste and appearance. The difference in the cakes is so apparent, even to a non-baker 
such as myself.”

PROJECT IMPACTS:  GRAINS 

Throughout the short duration of the project it was clear that the technical outreach strategies that were devel-
oped and employed were successful in beginning to build a viable grain and hop industry.

Technical outreach has assisted growers with 
expanding production.

•	 71%	of	those	who	responded	to	our
 survey indicated they have gained 
 knowledge by attending a UVM Exten-
 sion or NGGA event.
•	 68%	have	improved	networking	with	
 other grain growers.
•	 29%	have	increased	grain	acreage.
•	 29%	have	improved	markets	and	
 processing infrastructure. Figure 5. 2012 Northern Grain Growers Conference, improve-

ments as a result of attending a UVM Extension or NGGA 
sponsored outreach.
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“I have tested out VT red winter wheat all-
purpose flour in our teacakes and have found it 
to be a significant enhancement. The difference 
is most notable in the texture, making it much 
smoother.  The crust is finer and the crumb is 
beautiful.  It is a great find for us.”   
                   - Hilary Hoffman, Bien Fait Bakery

New markets have also emerged for Vermont grain pro-
ducers in the malting and distilling industry.  At least 3 
brewers and 2 distillers are securing local grains for their 
products, and others have expressed interest. 

“One of the most exciting aspects of developing 
a locally-based grain growing and processing system 
is the opportunity that it offers for farmers and bak-
ers to come together and discuss what can be done 
from the field to the hearth to produce the best bread 
possible.”   
           - Randy George, Red Hen Baking Company



PROJECT IMPACTS:  HOPS

•	 95%	of	grower	respondents	at	the	2012	Winter	Hops	Conference	stated	that	the	UVM	Extension	Hops
 Program has helped them start or expand their hopyard.

•	 68%	of	respondents	stated	that	the	research	and	outreach	performed	by	UVM	Extension	has	helped	them
 improve their yields.

•	 100%	stated	that	the	research	and	outreach	has	helped	them	improve	hop	quality.	

•	 100%	stated	that	the	work	done	by	UVM	Extension	has	helped	them	implement	sustainable	production
 practices in their hopyard. 

•	 60%	stated	the	work	done	has	helped	them	find	markets.	

“I have always wanted to grow hops but never felt like I would have the support or 
information I would need to be successful. With your program I now feel confident to imple-
ment my new crop.”     - New Vermont hops grower

•			100%	of	brewers	surveyed	stated	
     that the work done by UVM Exten- 
     sion has increased their knowledge
     and awareness about hops grown in
     the Northeast.  
•			90%	have	stated	that	they	have	
     noticed a difference in the supply 
     of regionally-produced hops be-
     cause of the research and outreach 
     performed by UVM Extension.  
•			88.8%	of	brewers	stated	that	their	
     brewery intends to buy or continue
     buying local hops if the supply 
     exists.  
•			100%	of	brewers	said	that	they	
     expected the demand for beer made 
     with local hops to increase. 

As a result there are a number of breweries in the region that have pur-
chased hops from VT growers.

Breweries that have or will release brews with VT hops are listed below.
Vermont
 Vermont Pub and Brewery  (Burlington, VT)
 At least 7 brews, including 4 made with 100% all-VT ingredients.
 Bobcat Café and Brewery (Bristol, VT) 
 At least 10 brews, including one “benefit-brew” made with 100% 
 all-VT ingredients, with proceeds going to benefit farmers 
 affected by Tropical Storm Irene.
 Lawson’s Finest Liquids (Warren, VT)
 Hill Farmstead Brewery (Greensboro, VT)
 Rock Art Brewery (Morrisville, VT)
 Zero Gravity Brewing (Burlington, VT)

Maine
 Maine Beer Company (Portland, ME)
 Peak Organic (Portland, ME)

New Hampshire
 Prodigal Brewery (Effingham, NH)
 Seven Barrel Brewery (Lebanon, NH)
 Throwback Brewing (North Hampton, NH)

Massachusetts
 Jack’s Abby Brewing (Framingham, MA)
 Harpoon Brewery (Boston, MA)
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OPPORTUNITIES/RECOMMENDATIONS

The potential for continued development and expansion of hop and grain agricultural industries in Vermont 
is highly likely. Both growers and end-users of these specialty crops are anxious to drive the market forward. 
However, there still remain many barriers to rapid expansion in both production and markets of hops and grains.  
As a result of this AIC funded project, as well as several other initiatives, it is obvious that the industries are 
moving forward and making progress towards economic sustainability and viability.  Even with the signifi-
cant efforts, new industries are not built in a two-year project and additional resources will be required in the 
short- and long-term for grain and hops production to become mainstays in the local food system.  Through this 
technical outreach grant, some barriers to production were addressed but many new grower and end-user needs 
were identified. The following recommendations are made to help hop and grain growers overcome technical  
barriers to production and marketing:
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•	 Further	hop	and	grain	production	resources	need	to	be	created	as	local	research	results	become	available.
 
•	 Local	research	needs	to	be	expanded	and	continued	to	assist	with	the	development	of	pertinent	produc-
 tion and processing information required to produce the quantity and quality of grains and hops 
 acceptable to the end-user. There is a long list of both grain and hop research needs specific to Vermont 
 and the Northeast. 

•	 Information	distribution	mechanisms	need	to	be	continued,	expanded,	and	supported.	It	was	evident	that
 all forms of technology and information transfer were successful (field days, conferences, peer to peer, 
 field trips, web resources) and needed by farmers and end-users. 

•	 Grower	and	stakeholder	trips	to	other	regions	of	the	U.S.	or	countries	with	similar	production	size	and
 scale are essential to continue expansion of hops and grain production and markets. Trips to Europe, the 
 U.S. Midwest, and Canada have all proven as invaluable sources of knowledge to those growing these 
 agricultural products. 

•	 Quality	control	is	essential	for	success	of	these	industries.	Currently,	UVM	Extension	offers	limited	grain	
 quality testing to help growers and end-users better utilize their products. Setting up a similar hop quality 
 testing lab will be essential for expansion of production and markets for the hop industry. 

•	 There	are	infrastructure	needs	to	expand	both	hops	and	grain	processing.	Further	research	needs	to	be	
 conducted to determine what grain processing infrastructure is economically viable for VT.  For example, 
 equipment for processing oats is available but may be best implemented as a shared process. In addition, 
 processing available in neighboring states or provinces should be pursued for co-pack opportunities. 
 Further infrastructure needs including harvesting, drying, and processing need to be researched, devel-
 oped, and explored to enable the industry to expand to an economically viable size.

•	 There	are	equipment	and	infrastructure	needs	to	expand	both	hops	and	grain	production.	For	example,
 hop harvesting, drying, and processing still remain largely unexplored for the VT scale of production. 
 Some exploration has begun but is still in the beginning stages of being truly applicable and transferable 
 to growers. Specifically, more work is needed to develop small-scale hop pelletizing equipment and best
 storage procedures to maintain quality.

•	 Farm	business	planning	and	analysis	needs	to	be	available	for	current	and	future	producers.	Data	needs	
 to be collected from current producers to understand costs of production. These values can assist other 
 producers that are entertaining the idea of integrating these crops into their farm operations. 


