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summary
Waste is a common sustainable issue that plagues all product
industries. The most common examples of production wastes
come in the form of tangible objects like packing and scrap

materials. While the impacts of the aforementioned waste effect
the craft brewing industry, there is a brewing waste stream that is
not as well documented which could be just as damaging to the
environment, culture, people, and economy.

In an effort to address suspended solid waste impacts in craft
identified throughout the brewing process and each point was examined using the
Living Principles to assess the impacts of the current brewing process. The review
results illustrate the creation of a series of waste streams that if treated individually
would not make significant sustainable progress or industry change.

By leveraging the industry best practices collated by the Brewers Association, the

summary

principle of extended producer responsibility, and the design framework detailed

in Design + Environment: A Global Guide to Designer Greener Goods, a certification
design will be explored to address current disparities in Minneapolis craft

microbrewery and brewpub wastewater practices, encourage continuous
improvement practices and encourage sustainable transparency activities.
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problem statement
Absent of a set of minimum
standards for the quality of
wastewater disposed from
Minneapolis craft microbreweries
and brewpubs, the responsibility

sustainability
challenge

for sustainable wastewater
treatment is transferred to the
MWTP, MCES, and ultimately the
citizens of the community.

Due to the rapid growth of Minneapolis craft microbreweries and brewpubs,
the level of industrial wastewater disposed into the Metropolitan
Wastewater Treatment Plant (MWTP) has increased. While standards

and regulations are in place from the city and state to minimize the impact
of harmful industrial wastewater disposal, few guidelines exist specific
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to craft microbrewery and brewpub practices.
Craft microbreweries and brewpubs dispose wastewater to municipal

treatment centers containing suspended solid brewing by-products.1
The wastewater generated during the process of brewing is not pure
Gallons of wastewater
generated from

brewing 7 barrels weekly3

and may contain proteins, sugars, malt extracts, grains, and other nutrients
in the form of suspended solids, which The Metropolitan Council
Environmental Service (MCES) defines as industrial waste.1
The activity of removing solid organic waste from wastewater yields
a higher quality of disposable wastewater and reduces the municipal
wastewater treatment impacts which currently fall to the city
of Minneapolis to consider in treatment strategies. To this end, it is

important that craft microbrewers in Minneapolis make attempts to reduce
Number of Minneapolis
craft microbreweries
and brewpubs3

or remove all total suspended solids (TSS) from wastewater prior to

disposal to minimize impact to the industry, community, and environmental
stakeholders of the Minneapolis craft microbrewery and brewpub industry.2

stakeholders
The project stakeholders are identified as those that are
impacted by the current practice of brewing by all craft
microbreweries and brewpubs in Minneapolis, Minnesota,

and those affected based on changes made to the process
as a result this project’s outcome. Industry stakeholders

(culture) will be classified as Minneapolis craft microbreweries
and brewpubs and allied business like the suppliers of perishable

These are the entities who will be directly affected by the
adoption of sustainable waste management techniques. Community stakeholders
(people) would be affected on a larger scale and potentially have no visibility to
innovations in industrial wastewater treatment practices, who will ultimately benefit

from protected watersheds. These entities would include neighbors and community
members of Minneapolis craft microbreweries and brewpubs and their patrons. The

environmental stakeholders will include the MWTP, area wildlife, and on a larger scale
the sustainability community at large, all flora and fauna native to the Mississippi River
and the biosphere.
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and non-perishable supplies.

idea support
Minnesota has seen rapid growth in the craft beer market since the passing of the “Surly Bill”. HF 1326 – Omnibus
Liquor Bill, otherwise known as the “Surly Bill” was passed in 2011 enabling an operating brewery to apply for a
license that would allow for the onsite sale of beer produced within a given brewery.4 Named after Surly Brewing
based in Brooklyn Center and Minneapolis, Minnesota, the bill changed the distribution mechanisms of beer sales
for the entire state. The owner of Surly Brewing had envisioned transitioning major brewing operations to a new
destination brewery facility that would include dining, tap room, and brewing facilities. Prior to the passing of

legislation, those brewery features would be illegal in the state, as Minnesota regulated beer distribution through
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a three-tier system of liquor regulation.5
Once passed, the legislation afforded breweries the ability to not only distribute beer brewed onsite for

consumption, it also limits annual barrel production for the license holder to less than 250,000 barrels. The annual
production cap creates a way to exclude macro brewers like; Anheuser-Busch, MillerCoors and
Pabst Brewing Company, from establishing a presence in Minnesota and encouraged craft microbrewery and
brewpub competition.6

Craft breweries have opened

Craft Breweries in Minnesota

Barrels of Minnesota craft

in Minnesota since 20113

(ranked 16th in US)3

beer brewed in 20153

key design drivers

strategic
approach

•

more sustainable practices both
residentially and commercially.
•

Sustainable practices create
competitive advantages.

The approach to addressing challenges within the Minneapolis craft

•

production methods.

influenced by current certifications available in the brewing industry,
industry best practices and examples of waste certifications available in
industries similar to the craft brewing industry.

New disposal practices may

require reformulation or change to

microbrewing system must be met with creative solutions that can be
•

Onsite wastewater treatment can
require significant time and
monetary investments.

In the case of craft microbrewing, there are several problems that
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Minneapolis is rapidly embracing

significantly impact the sustainability of the brewing process. Like so
many sustainable pursuits in the brewing industry, much of the study
and adoption of sustainable design innovation has been focused on
energy and water consumption, which is centralized to the processing
and manufacturing phases early in the product life cycle. Because

wastewater is generated throughout the brewing process there is an
opportunity to change the way solid waste is viewed and addressed
within craft microbreweries and brewpubs.

•

Partnership between brewers and
lawmakers allows brewers to play
an active role in wastewater
practices and innovation.

zero liquid
discharge
Zero Liquid Discharge (ZLD) is
a wastewater strategy that
optimizes water usage and
removes all disposed

wastewater from a production
process.7

Image: Strategic Approach

professional goals

affect sustainable change within

sustainability
impact

effects of wastewater creation

In the case of microbrewery beer as the product, waste is generated

This thesis project will illustrate
the process of identifying and

leveraging current industry best
practices to build upon and
Minneapolis. By highlighting the
and disposal, this thesis further

throughout the production process, versus only at the end of the product’s

producer responsibility and acts

the liquids to achieve the desired clarity for the beer.

develops the importance of

useful life. During the brewing process, it is necessary to extract solids from

as a mechanism to encourage
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local craft brewers to make
sustainable activities a priority.
Minnesota lakes and rivers
participate in the economy
as drivers for tourism,

providers of healthy human

and wildlife habitats, and as
supporters of agriculture.

8

Craft microbreweries and

The separation of solids while well documented, can impact the final
product’s results as well as wastewater that is sent for disposal. While large

pieces of waste can be captured easily, smaller near microscopic solids

can continue to contaminate wastewater without more attentive practices
of filtration or purification. Absence of these activities affect the

Minneapolis community as the MWTP cleans both industrial and residential
waste, and must scale methods to process the increase of wastewater
from the growing Minneapolis craft brewery growth.

brewpubs may leverage

Minnesota is home to over 14,000 lakes and the headwaters to three major

practices to benefit

Great Lakes, and Lake Winnipeg.9 The Mississippi River, which drains into the

strategies and the

brewpub industry in Minneapolis as MWTP treated wastewater is ultimately

sustainable wastewater

drainage basins including the Mississippi River and Gulf of Mexico, the

organizational business

Gulf of Mexico, is of particular importance to the microbrewery and

community at large.

discharged to the Mississippi River.

Image: Eutrophication

sustainability
impact
The environmental impacts of water eutrophication and fresh water
depletion are significantly important to all stakeholders as the Mississippi
River, where processed water is discharged, serves as an area watershed,
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Craft microbrewery and
brewpub wastewater is

nutrient rich which poses
risk to the delicate balance
of the physical

environment of
Minneapolis lakes and
rivers, and have lasting
effects on the local

a habitat for wildlife, and the headwaters for a water system that bisects
the United States.

Water eutrophication, defined as an excess of nutrients in a body of water,
like nitrogen and phosphorus, is often attributed to the operations of
agriculture, golf course maintenance, suburban lawn care, and brewing.

b

The process starts with photosynthesis which combines sunlight, the
growing nutrient levels and carbon dioxide to encourage the growth of
algae. As nutrient levels increase, the overgrowth of algae called algal
blooms, form in the water outputting excess oxygen.11

economy. There are

The excess oxygen is released into the atmosphere leaving oxygen levels

impacts that plague the

oxygen is consumed from the water during decomposition, lowering

discharged treated water

concentrations of oxygen in water.10 The influx of nutrients to the water

impacts to the drainage

and hypoxia, water conditions degrade and force the system of surface

significant environmental

depleted. As the algal blooms die, due to seasonality or bacterial activity,

river because of

already reduced oxygen levels making the water hypoxic, or low

and have downstream

system starts the cycle of pollution and when combined with algal blooms

basin and the gulf coast.12

water to collapse.

scope
When focused on the practice of sustainable design,
it is necessary to review systems holistically and diagnose
the impacts and opportunities that contribute to beneficial

innovation. Unlike European counterparts, American businesses

continue to produce products assuming that the consumer
or locality will accept responsibility for the products
or by-products disposal. There is an opportunity for craft
microbreweries to operate with an extended producer
localities due to their brewing process.

As a core concept, EPR is an approach that extends the reach of
the producer’s responsibility further into a products life cycle, specifically to address
the disposal of the product or waste.13 To this point EPR may benefit the Minneapolis
craft microbrewery and brewpub market to further incentivize waste prevention,

encourage watershed protection and increased participation in related sustainable
projects.
Without a minimum standard of the quality of wastewater disposed of by craft
microbreweries, the public sanitation and wastewater treatment processes will
continue to be impacted by the growing craft brewing industry in Minneapolis.

The creation of a Minneapolis Microbrewery and Brewpub Wastewater Certification
(MMBWC) will challenge local craft brewers to incorporate EPR and watershed
protection goals into their brewing practices.

Image:Wastewater2
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responsibility (EPR) focus that will minimize the impact on their

project objectives
Create a voluntary certification for Minneapolis craft microbreweries and brewpubs that will focus on sustainable
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solutions for wastewater disposal. The objectives of the certification are to;

•

Encourage Minneapolis brewers to exceed industry wastewater best practices.

•

Make solid organic waste a sustainable priority by encouraging Minneapolis craft microbreweries and

brewpubs to remove all TSS in wastewater.
•

Minimize effects of solid waste left in wastewater.

•

Work towards zero liquid discharge breweries.

•

Educate Minneapolis craft microbreweries and brewpubs about existing tools and aids to further sustainable
activities onsite.

•

Draw attention to sustainable transparency and competitive advantages within the current marketplace.

proposed process
assess environmental impacts
An impact assessment will be conducted to identify opportunities for optimization or
innovation in wastewater disposal techniques. Considerations will include the

ecological and economic performance of solutions, strategies, or gaps in current
Minneapolis wastewater treatment systems.

research the market
To address the lack of minimum standards in place that drive consistency in the
quality of wastewater disposed from Minneapolis craft microbreweries and brewpubs,
particular attention must be paid to the current processes and related industries that
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have similar waste streams.

select design strategies
Chosen strategies will optimize industrial wastewater practices to address specific
areas of concern like the amount and disposal of solid waste created in the form of
spent grains that remain in Minneapolis craft microbrewery and brewpub wastewater.

Design the Product
The ultimate result will be a sustainability standards certification for Minneapolis craft
microbreweries focused on the disposal of industrial wastewater and its treatment in
the MWTP.

wastewater treatment
Minneapolis wastewater strategies are focused on discharging water back into the Mississippi River, also known
as the Twin Cities watershed in the most environmentally effective manner to decrease disruption to the

surrounding ecosystem and aid in its protection.15 Watershed protection is a means of protecting a lake, river, or
stream by managing the entire watershed that drains into it.14 Wastewater that arrives at the MWTP is minimally

regulated through taxes and fees like the Sewer Availability Charge (SAC) which assess costs based on the

volume of usage rather than the quality of the wastewater of which is disposed.1 Wastewater treatment is of
paramount importance to the city of Minneapolis as all Minneapolis treated water is processed in the MWTP
which treats an average of 172 million gallons of wastewater per day and discharges processed water into the
Mississippi River.14
The MCES currently operates a permit program based on a sampling of 22 microbreweries and brewpubs that
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connect to the Metropolitan Disposal System (MDS). The Microbrewery/Brewpub General Permit includes General
and Specific Conditions of discharge and Best Management Practices as addendums. Current permitting

practices do not require sampling, but does require annual submissions of an Industrial Waste Discharge Report.16
All permit holders are required to meet the specific pH limits in order to maintain the active permit status.
Designed to address the concerns of;
•

High and low pH wastewater resulting from cleaning and sanitation processes16

•

High strength wastewater based on TSS and COD concentrations16

•

Use of non-contact cooling water16

•

High temperature wastewater discharges16

•

Yeast and grain disposal16

•

Bad brew disposal16

•

Passive wastewater16

microbreweries
A craft brewery can be defined by annual production output
and ownership arrangements. Annually, a craft brewery must
yield 6 million barrels or less with 75% or more of the craft
brewery ownership controlled by the craft brewery

(or a beverage alcohol industry member that is a craft
brewer).17 Much of a craft brewery’s beers must also derive flavor
from traditional or innovative brewing ingredients

and fermentation processes. To further segment the Minneapolis
craft brewing market, the proposed certification will be focused

In addition to meeting the aforementioned craft brewery criteria, a microbrewery must
produce less than 15,000 barrels per year and sell more than 75% of all produced beer
offsite through the Minnesota three tier system of distribution.17 In contrast, a brewpub
is defined as a restaurant-brewery that sells 25% or more of its annual production on

site.17 Uniquely, Minneapolis brewpubs have used the food provision to their benefit to
suit food service and safety standards by allowing food truck proprietors and local
restaurants with delivery options to provide the onsite food component of the
brewpub. While the distinction from a market segmentation perspective is clear
between microbreweries and brewpubs, 22% of the Minneapolis craft brewery
market would be defined as a brewpub.

Image: Foto_83
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on microbrewery and brewpub market segments.

the brewing process
malting and milling

The brewing process begins with grains; wheat, barley, oats or rye which are either milled or malted depending on the
style of beer.18 The combination of different types of grain or milled malts used by a brewer to make a beer is often
called the grist bill.18

mashing

Once the grist bill is procured, mashing begins. The grist and water are added to the mash tun to create liquor, through
a process called infusion mashing.19 The liquor is heated (100 degrees Fahrenheit up to 170 degrees Fahrenheit)
causing the grist to convert starch to fermentable sugar.19 The time and temperature for each recipe may vary and can
be adjusted based on the brewer’s preferences.18 Style of the beer may also dictate additional grains, or cereals, like
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corn or rice.19

Image: Brewing Process

the brewing process
lautering

Lautering, is the separation of the liquid which is called wort, consisting of water and sugars, from the spent grains that
were introduced during the mashing process.22 When the brewer ends the enzymatic activity of converting starch to

sugar, the temperature is increased (between 170-200 degrees Fahrenheit) called mashing out.23 Draining the mash

into the brew kettle while circulating the mixture extracts more suspended solid waste from the wort resulting in better
wort clarity and creating a cake like collection of the remaining grains.17 To ensure that the wort has retained the
highest quotient of sugar possible, sparging occurs when heated water is gradually poured over the spent grain cake
which acts as a filter to extract any remaining sugars.17

boiling
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After lautering is completed the wort is heated, called boiling (between 60-120 minutes) to sterilize the liquid.17 During
the boil, other flavor additives like hops, malts, and spices can be added to increase the flavor profile of the beer. It is
important to note that the addition of hops, or hopping may occur at every stage of the brewing process from boil to
conditioning.17

Image: Brewing Process

the brewing process
whirlpooling

As a result of adding solid flavorings to the wort during the boil, it is necessary to separate the solid matter from the
wort in a process much like that of lautering called whirlpooling. The process starting in the brewing kettle, pumps wort
into another kettle called the hop back.17 The mixture is then continually pumped back into the hop back through

a pipe.21 The continual flow of liquid ultimately creates a whirlpool, forcing the solid matter to the center of the kettle.21
The pump is turned off allowing the remaining proteins and solids, known as trub to settle at the bottom of the hop
back.

cooling

From the whirlpool tank, the wort is pumped to the hot wort tank to start the cooling process.19 The wort is pumped
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through a heat exchange mechanism, that is designed to pass chilled water through one set of tubes while the hot wort
is passed through another set of tubes that are designed to transition the heat from the wort to the chilled water
(reducing the temperature nearly 150 degrees Fahrenheit).19

Image: Brewing Process

the brewing process
fermentation

Once the wort reaches the desired temperature, it is passed into the fermentation tank. Yeast is pitched, or introduced
to the wort mixture and the tank is sealed with the exception of a vent pipe to prevent contamination. 22 During primary
fermentation (between 7 and 10 days) the temperature is kept cool (between 48 and 68 Fahrenheit) encouraging the
yeast to breakdown the sugars left in the wort generating carbon dioxide and alcohol.19 As the fermentation process
completes, the beer is further cooled (to 32 Fahrenheit) triggering the yeast and other solids to begin to settle to the
bottom of the fermentation tank.

conditioning

The next step in the brewing process is conditioning which is a period in which the beer is cooled to encourage the
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remaining proteins in the beer to settle which ultimately improves the taste and composition of the beer. 18

Image: Brewing Process

the brewing process
filtration

Filtration is the last time that the beer is separated from the solid matter left from any of the mashing or hopping
activities. There are two methods to clarify the beer, the manual process and the mechanical process by introducing
additives that will encourage the yeast and other suspended solids to stick together and sink to the bottom

of the tank.23 Once the yeast separated from the beer, the liquid is pumped from the fermentation tank into the bright
tank.17

packaging and carbonation

The final step in a microbrewery brewing process is the final carbonation and packaging. Beer served within the

taprooms are often kegged and carbonated through force.17 Force carbonation is the process of adding pressurized
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CO2 to the keg forcing the beer to absorb the CO2 and carbonating the beer.17

Image: Brewing Process

New Belgium Brewing, Fort Collins,

reduction, reuse and recycling of

industry
certifications

Activities include monitoring of

Craft microbreweries and brewpubs are still very much structured like a

processes, optimizing

wastewater certification available. Certifications that have been attained

CO, has received the highest-

level certification available from
the U.S. Zero Waste Business

Council (USZWBC) based on the
waste generated in the facility.24

waste points during production
paperboard use, and diverting

99.9% of all brewery waste from
area landfills.24
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Published by The Brewers
Association in 2012, a series
of sustainability guides

focused on brewery solid
waste and wastewater best
practices called attention to
available strategies and
proposed solutions for all
waste streams generated
during the brewing
process.

20

These guides help

provide visibility into process
gaps during the brewing
process.

niche segment in the brewing industry and as a result there is no definitive
by craft brewers are mainly focused on general sustainability and not
exclusive to the brewing industry.
Sierra Nevada Brewing Co., with facilities in California and North Carolina,

achieved Platinum Leadership in Energy and Environmental Design (LEED)

certification for the Mills River, NC production facility in 2016.25 The U.S. Green
Building Council (USGBC) LEED certification is focused on encouraging
businesses to design and build facilities that consider environmental
impacts through sustainable methods and practices.25
The sole certification available for sustainable brewing is the Iowa Green
Brewery Certification (IGBC) offered and developed by the Iowa Waste
Reduction Center at the University of Northern Iowa in partnership with the
Iowa Brewers Guild.26 The program, which has three certified members, is
designed to guide brewers through the design and development of a
sustainable brewery with particular emphasis on environmental

management, energy efficiency, water quality and conservation, and solid
waste management.26

related
certifications
The mission of the Green Restaurant Association (GRA) is to, “Create an

Environmentally Sustainable Restaurant Industry”, through a certification
process that identifies and remediates the impact restaurants have on
their stakeholders. In order to create an efficient repeatable process
which can be implemented industry-wide, the GRA defined a standard
by which industry members could measure. To date the GRA has
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identified environmental impacts, gaps in operating efficiencies, and

There are many analogs to the

restaurant business and the craft beer
market, which suggest that
sustainable waste reduction practices
may be transferable with minor
modification to the local craft brewing
industry. Disposal of solid organic

waste rather than participating in
recapture or reuse strategies remains
an impactful practice in the restaurant
industry. For the last two decades,
sourcing, cooking, and sustainable

assessed tools applicable to maintaining a sustainable operation.27

waste practices have been popular

Focused on seven environmental factors, GRA Certification Standards

consumers alike.

were compiled for all restaurants by which to measure sustainability.

Each environmental factor is then further subdivided into specific areas

of opportunity. To facilitate a certification process that is progressive will
allow for a restaurant to scale involvement, three certification levels are
defined and awarded based on the validation of operating efficiencies.
A certification can result in benefits to some organizations stakeholders
including healthier work environments for employees, enhanced bottom

lines, increased industry exposure, continued focus on industry initiatives,
public recognition, special invitations to events, new customer attraction
and expanded consumer awareness to sustainable initiatives in
microbreweries and brewpubs.28

topics for business owners and

Groups like the GRA have focused on
standardizing and certifying
restaurant operations to create a less
impactful industry. The benefits of this
practice have resulted in less
aggressive resource consumption,
employee satisfaction, operational
overhead savings, consumer
satisfaction, and less impactful waste
management practices.

27

related
certifications
In order to further understand the possible path of sustainable growth

and development in the craft brewing industry, related industry research
may provide evidentiary insight into the feasibility of any model applied
to craft microbreweries and brewpubs in Minneapolis.

based Hopworks Urban Brewery, the
Salmon-Safe certification is specific
to protecting the environment and
habitat for salmon. Hopworks,

produces 13,500 barrels of beer a
year for distribution in two brewpubs
as well as other retailers throughout

the Pacific Northwest.30 The craft
microbrewery has achieved a

Salmon-Safe certification as a result
of storm and wastewater practices

a byproduct of the production process, which like beer is heavily

that help maintain and preserve the

sustainability as a way to promote economic and community

area rivers which are breeding

dependent on water usage. The coffee industry approached

quality of water discharged back into

development with the goal to drive biodiversity initiatives at a time when

grounds for Pacific Northwest’s

coffee growing communities were affected by economic, societal, and

salmon.31

governmental impacts that threatened coffee production. In the late
1990’s the coffee industry began to test best practices in Chiapas,
Mexico which led to the collaboration of the Consumer’s Choice Council,
Rainforest Alliance and the Smithsonian Migratory Bird Center to develop

a procedure called Conservation Principles for Coffee Production.29
From the early beginnings of best practice documentation, the coffee

industry has continued to focus sustainable innovation through the use
of certifications, validations, trade alliances, and direct investment.

Certifications play a significant role in the mitigation of negative impacts
threatening production and the scalability of sustainable innovations in
the industry.29

Image: Miami Weiss4
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The coffee industry is a related industry which generates solid waste as

While awarded to Portland Oregon

iso standards
The International Organization for Standardization (ISO), a non-governmental organization (NGO), works to
create international standards in a neutral environment that documents an accepted way of doing an activity or
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addresses a global issue. Designed to standardize management and operating practices, the industrial
certification program is facilitated by ISO and brings together 163 international members.33
While no ISO standard specific to craft microbrewery wastewater treatment practices exists, both ISO 9001:2015
Quality Management Systems and ISO 14001:2015 Environmental Management Systems are applicable to craft
brewing operations.32 In particular, ISO 14001:2015 is designed to facilitate the management of environmental

aspects, address environmental risks and opportunities in operating processes and to support environmental
health.32 The certification guides organizations to commit to sustainable development through strategic planning
and system controls that result in the intended environmental outcomes set by the organization.32
While related industry and ISO certifications have applications in the craft microbrewery and brewpub industry,
the MMBWC will help to drive consistency and foster continuous improvements focused on specific industry best
practices rather than global operational sustainability initiatives.

Minneapolis Microbrewery
and Brewpub Wastewater Certification
Why Get Certified?
Craft brewing is about creating a product that is unique, designed to meet a brewer’s expectations and to
engage consumers through taste. The reality is that running a craft microbrewery or brewpub has numerous
components beyond brewing a great beer. There is the facility, legalities, employees, and operating procedures
that are just the tip of the iceberg when it comes to running a successful craft microbrewery or brewpub in

Minneapolis. Optimistically, the result of running a successful craft microbrewery or brewpub, is the creation of a
community that appreciates the great beer.
Protecting that community is important, and while the process of water consumption and wastewater disposal
has improved due to the innovative solutions that industry brewers have made towards collaborative community
programs and conservation efforts, solids remaining in disposed wastewater is rarely the focus of process
development, based on the Brewers Association Water and Wastewater: Treatment/Volume Reduction Manual.

Certification

To this end, the Minneapolis Microbrewery and Brewpub Wastewater Certification (MMBWC) will help close the
gap between industry best practices, existing Minneapolis regulations, and sustainable innovation.

Another important reason to achieve certification is the sustainable transparency the certification can provide to

the ultimate consumer. As a matter of perspective, a recent Unilever Consumer Study stated that, “33% of

consumers are now choosing to buy from brands they believe are doing social or environmental good”. This
statistic suggests that consumers include sustainable company activity in purchase decisions as much as with
the traditional marketing mix of product, price, promotion, and place. Sustainability performance reporting
creates a competitive advantage and a way to highlight the brewery’s commitment to ‘doing good’.

Minneapolis Microbrewery
and Brewpub Wastewater Certification
Eligibility Requirements*
In order to be eligible for MMBWC, the beer producer must;

 facilitate all brewing processes; from mashing to storage in a Minneapolis zip code,
 be classified as a craft brewery with a yield of 6 million barrels or less,
 have 75% or more controlled ownership by the craft brewery (or a beverage alcohol industry member
that is a craft brewer),

 be classified as a microbrewery with a yield of less than 15,000 barrels per year and produce and sell
more than 75% of all produced beer offsite, or

Certification

 be a brewpub (restaurant-brewery) that sells 25% or more of its annual production on site, and
 derive flavor from traditional or innovative brewing ingredients and fermentation processes.

*All definitions and market segments provided by the Brewers Association. 2017. Craft Beer Industry Market Segments. Accessed
September 25, 2017. https://www.brewersassociation.org/statistics/market-segments/.

Minneapolis Microbrewery
and Brewpub Wastewater Certification
Levels of Certification
Transitioning to new operating procedures can require time, training, and monetary investments that may stress
current business process, in order to help minimize disruption and create a pathway to certification, multiple
levels of certification are available to provide a scalable model for Minneapolis Microbreweries and Brewpubs.
Certification levels are based on point levels awarded. Each level can be defined as part of a cyclical system,

each building on the improvements of the last level. The desired outcome of the certification is for a participating
craft microbrewery or brewpub in Minneapolis to close the loop in wastewater processing to achieve Zero Liquid
Discharge brewing.

Levels defined;

 Level 1- Reduce: Efforts focus on minimizing wastewater discharge through minimizing consumption and solid
waste impacts. Criteria includes industry Best Practices as adapted from the Brewers Association publications.

Certification

1-28 points

 Level 2 Reuse: Optimizing current wastewater processes to include and extend the reuse of wastewater in the
brewery or brewpub. 29-52 points

 Level 3 Recycle: Processing wastewater onsite in the brewery or brewpub to eliminate disposal of wastewater
to Metropolitan Water Treatment Plant (MWTP). 53-56 points

Minneapolis Microbrewery
and Brewpub Wastewater Certification
Certification Objectives and Process***

objectives






Encourage Minneapolis brewers to exceed industry best practices.
Make solid organic waste a sustainability focus.
Minimize effects of solid waste left in wastewater.
Work towards zero liquid discharge breweries.

Process
Contact the MMBWC office to schedule an initial certification walkthrough. The walkthrough is designed as a
method to observe the microbrewery or brewpub brewing operations; interview employees, and measure the
execution of industry best practices. Once results have been tabulated and certification level has been

Certification

addressed, the newly certified brewery will be able to display the MMBWC logo.
The original certification will last for 5 years. Each calendar year the certified microbrewery or brewpub must

comply with an annual questionnaire. If no significant changes occur for the duration of the original certification
timing and all annual questionnaires have been submitted, the certified microbrewery or brewpub must only
submit to new certification walkthroughs every 5 years. If during the course of the original certification timing the
certified microbrewery or brewpub has made significant changes to the brewing operations, a walkthrough can
be scheduled to evaluate the new operations to update certification prior to 5-year recertification walkthrough.
***The Best Practices included in the MMBWC have been adapted from the Brewers Association Water and Wastewater: Treatment/Volume Reduction Manual,
Sustainable Design and Build Strategies for Craft Brewers and Brewers Association Wastewater Management Guidance Manual .

Minneapolis Microbrewery
and Brewpub Wastewater Certification
Certification Criteria

Mashing, Lautering, Boiling and Whirlpooling

Complete**

Points

Dry cleaning of tun(s), kettles and whirlpool(s) with brushes

X

1

=

Solution (donation, sale, compost or applicable) for extracted trub

X

1

=

If no closed loop system; high-pressure hose use for initial rinse

X

1

=

X

1

=

X

2

=

If applicable, using ‘pigging’ to push ball through piping to clear pipes of solid
organic material
Storage of residual wort onsite for future reuse

Total Points

Cooling

Certification

Total
Points

Conduct regular meter checks for water flow and top up valves

Process to recover heat energy from hot wort to heat mash water or water for
cleaning
In closed loop systems, recover water for cooling and forming ‘the seal’ (liquid
ring) for reuse onsite

Complete**

=

Total
Points

Points
X

1

=

X

2

=

X

2

=

Total Points

=

Minneapolis Microbrewery
and Brewpub Wastewater Certification
Certification Criteria

Fermentation
Employ low water use foam detergent sprays for solid waste removal in vessel

Total
Points

Points
X

1

=

X

1

=

Top-up does not occur until after reception tank is full

X

1

=

Dry cleaning fermentation vessels

X

1

=

Storage of residual wort onsite for future reuse

X

1

=

Documented yeast slurry process in place to prevent drain disposal

X

1

=

Solution (donation, sale, compost or applicable) for extracted yeast cake(s)

X

1

=

X

1

=

X

2

=

X

2

=

In closed loop systems, recommended pump size specifications are set to match
maximum flow of cooling water

Solution (donation, sale, compost or applicable) for yeast slurry if filter process is

Certification

Complete**

not applicable
Storage of sterilized tools in diluted peracetic acid (or like product for sterilization) rather than rinsing and drain disposal This will reduce the effluent strength.
Documented filter process to separate residual beer from yeast cake for reuse
onsite

Total Points

=

Minneapolis Microbrewery
and Brewpub Wastewater Certification
Certification Criteria
Filtration

Complete**

Alternative filtration process to diatomaceous earth, plate and frame, or rotary

Points
X

1

=

Solution (donation, sale, compost or applicable) for residual solid organic waste

X

1

=

Documented filter process to separate residual beer from residual yeast for reuse onsite

X

2

=

filtering processes

Total Points

Packaging, Carbonation, and Storage

Certification

Total
Points

Complete**

=

Total
Points

Points

Meter installed to control cask and keg fill volume

X

1

=

Maintain a dry-lube conveyer belt system

X

1

=

X

1

=

Conveyer belts are made of plastic rather than standard steel belts

X

1

=

Flow valves (or solenoid valves) installed control valve shut off when conveyor belts stop

X

1

=

Captured grey water is stored and reused onsite for cleaning purposes

X

2

=

Documented conveyer belt review and repair schedule process in place if dry-lube conveyer belt system is not applicable

Total Points

=

Minneapolis Microbrewery
and Brewpub Wastewater Certification
Certification Criteria
cleaning

Complete**

Caustic dosing should meet minimum quality standards to reduce rinse water

X

1

=

Keg washers use high-efficiency spray nozzles

X

1

=

X

1

=

X

1

=

X

2

=

Documented nozzle damage review process in place to identify repair or replacement needs

Detergent levels should meet minimum quality standards to reduce rinse water,

or increase temperature or duration of hot rinse cycle

If storage process is not applicable, use once through water as rinse water

Total Points

Certification

Total
Points

Points

Process design

Complete**

=

Total
Points

Points

Annual Sustainability Report to Stakeholders

X

1

=

Fine mesh collection baskets installed in all floor drains

X

1

=

Documented leak detection process in place

X

1

=

Visible fill capacity lines or markers on all tanks and vessels

X

1

=

Clean in Place (CIP) process design

X

2

=

Total Points

=

Minneapolis Microbrewery
and Brewpub Wastewater Certification
Certification Criteria
Onsite wastewater processing

Complete**

Total
Points

Points

Recover and reuse detergents and caustic wastewater for continued use onsite

X

2

=

Documented CIP settings review process in place to identify adjustments

X

2

=

X

2

=

X

3

=

In absence of CIP, captured final rinse water is stored and reused onsite as
pre-rinse water
Onsite treatment of wastewater for reuse in brewing process

Total Points

=

Certification

Total point evaluation

Points

Mashing, Lautering, Boiling and Whirlpooling

=

Cooling

=

Fermentation

=

Filtration

=

Packaging, Carbonation, and Storage

=

Cleaning

=

Process Design

=

Onsite Wastewater Processing

=
Total Points

=

design detail
Level 1 certification represents the transition from the current model of
wastewater practices to a more holistic approach interim model.
Suspended Solids Efficiency is the goal of the first level and includes the
Brewers Association best practices by focusing on optimizing

wastewater discharge through minimizing consumption and solid waste.
Craft microbreweries that achieve this level of certification, continue to
use the MWTP to process wastewater. Reduce could be used to describe
this part of the certification process.

Wastewater Optimization represents the second level of certification.

This interim model builds on level 1 and develops internal controls that
focus on the Reuse of wastewater by optimizing wastewater processes

Project outcome

to extend the reuse of wastewater in the microbrewery or brewpub. The

The certification addresses the

strategic approach to making

Minneapolis craft microbreweries
and brewpubs ZLD operations. Each
level of certification is designed to

link the model of innovation with the
operational model at a craft
microbrewery or brewpub.
The three-level approach is not a

terminal solution but offers a base
by which to build a more
comprehensive certification that
continues to further the Twin Cities
watershed protection efforts and
approach the ultimate goal of ZLD.

most common example of this behavior is the reuse of wastewater

created during the cooling process. Craft microbreweries that achieve
this level of certification, continue to use the MWTP to process
wastewater, but limit the amount of water disposed or only dispose of
wastewater that can not be reused in the microbrewery or brewpub.
The third level of certification is the most aggressive and is focused on

internalizing all wastewater processes. Water Reclamation or Recycle is

the goal of this documented certification and is achieved by processing
all wastewater onsite in the brewery or brewpub to eliminate the
disposal of wastewater to the MWTP.

The weight of each
certification criterion is
proportionate to the ease of
implementation resulting in

the level 3 certification having
the largest numerical value.

SCOPE LIMITATION
The motivation to limit the
certification to the city of
Minneapolis was in part a way to

common themes

control the scope of the project.

Two themes emerged from the MMBWC certification design process; both

the scope limitation was that the

brewing process and the methods of disposal in each Minneapolis craft

wastewater discharge is primarily

need for a standard by which Minneapolis craft microbreweries and

and the maintenance of the

effectiveness.

One major finding as a result of
city’s current interest in
the collection of discharge fees

information relating to Minneapolis wastewater practices specific to the
microbrewery and brewpub are disparate. These themes reinforce the
brewpubs can measure to assess operational efficiency and eco-

small sewer collection system
that ultimately links to the MWTP.

While overlap exists between the MCES permit program and the MMBWC,
the reach of the MCES includes a larger geography and an even larger

segment of Minnesota craft breweries and brewpubs. The significant

Project outcome

difference between the MCES Microbrewery/Brewpub General Permit and
the MMBWC is that industry best practices are not included within the
details of the permit creating a narrow view of wastewater discharge

practices. The MMBWC allows for participation for all craft microbreweries
or brewpubs with minimal resource investment and fosters the principle of

executed process
•

Identify problem

•

Define current situation

•

Create MMWBC

•

Detail Results

continuous improvement without requiring stringent operational or
procedural practices to be in place.

certification benefits
The benefit of a certification is that by allowing breweries to voluntarily optimize solutions or processes, the
adoption of change may be higher. This strategy also allows for future incremental beneficial practice and policy
change, future innovations in sustainable wastewater treatment, and the evolution of brewing industry
wastewater disposal practices.

project outcome

Benefits of sustainable craft microbrewery and brewpub wastewater practices;

ENVIRONMENT
•

Lessens the industry impact to humans, wildlife and the biosphere by maintaining clean watersheds.34

•

Encourages water consumption reductions to minimize outputs, decreasing fresh surface water depletion. 34

•

Demonstrates commitment to protecting natural resources and wildlife by preventing eutrophication and its

effects.34

ECONOMY
•

Promotes community growth and stimulates industry competition and investments. 34

•

Bolsters community appreciation and use of aquatic areas, further promoting related commerce activities. 34

•

Cultivates a favorable brand image and competitive advantage as a contributor in the community.34

next steps
The MMBWC, while progressive in creating a baseline standard of practices by creating a path to the desired

state of zero liquid discharge brewing, has an opportunity to extend its reach to broader audiences and subject
matter. To further develop the certification and drive sustainable change in the industry, additional opportunities
include;

•

Addressing gaps and overlaps between the MCES Microbrewery/Brewpub General Permit and the MMBWC.

•

Developing a more comprehensive wastewater treatment background to extend certification to include onsite
water pre-treatment and the measurement of other wastewater contaminants like BOD and pH balances.

•

Introducing the certification to Minneapolis craft microbreweries and brewpubs for feedback and feasibility

Project outcome

studies.
•

Transitioning the certification to a white paper format for publication and distribution to a larger audience.

•

Cultivating partnerships with Minneapolis city representatives, The Metropolitan Council and the Brewers
Association to work through sponsorship and recognition of a certification.

•

Extending the scope of the certification to include organic solid waste assessment portion to the MMBWC
certification to mitigate gaps of waste reduction practices.

•

Leverage ISO 14001:2015 standards to expand the reach of the MMBWC and further support sustainable
operational practices.

conclusion
Breweries can minimize the effects of solid organic waste in wastewater prior to disposal. Options like yeast

washing for reuse, donating solid organic waste to local farms for livestock feed, or the use of spent grains as
feedstock for onsite Anaerobic Digestion (AD) wastewater treatment. These options, like many others available,
may not be feasible to all microbreweries or brewpubs in Minneapolis due to resource constraints. While

Minneapolis craft microbreweries and brewpubs have implemented industry best practices to extract solid waste
as consistently as possible during the brewing process, not all craft microbreweries and brewpubs are engaged
at the same level, creating a disparity in disposed water quality.

To create certification criteria that addresses gaps in Minneapolis craft microbrewery and brewpub wastewater
disposal, it was necessary to assess the current situation in Minneapolis, the brewing process, research industry

best practices, conduct interviews with local brewers and consider future state systems. The assessment of

Project outcome

current practices coupled with the sustainable design framework of the Living Principles were leveraged to drive
the certification design process and to evaluate certification criteria. The framework employs a considered focus
on producer responsibility and the effects of design on the product’s stakeholders. By highlighting the effects of

wastewater creation and disposal, this thesis further develops the importance of producer responsibility and acts
as a mechanism to encourage local craft brewers to make sustainable activities a priority.

The proposed MMBWC certification is designed to address current craft microbrewery wastewater practices,
municipal disposal guidelines, and encourage Minneapolis waste process enhancements. With a focus on

continuous improvement, the MMBWC is the first step in transforming industry best practices into a model that
will led microbreweries and brewpubs in Minneapolis to operate as zero liquid discharge breweries in the future.
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Living principles
The Living Principles for Design is a framework that focuses on the Four Streams of Integrated Sustainability Environment, People, Economy and Culture. With each stream in mind, the Living Principles for Design uses a
roadmap for sustainable design to guide designers through scenarios that challenge designers and clients to

approach projects with a holistic view.

After the assessment of current wastewater practices, the roadmap for sustainable design was used to review
the MMWBC certification through the lens of the Living Principles. The resulting multi-tiered approach to certification provides a more comprehensive and inclusive response to the current inconsistences in the Minneapolis
craft microbrewery and brewpub marketplace. For each group of stakeholders; culture, people, environment and
economy, the behaviors that the MMWBC will likely illicit, support engagement in continuous improvement for

wastewater disposal activities in Minneapolis.
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** roadmap for sustainable design Mod, Craig, West Michigan, Charlotte, and Bloco Gráfico. "Your Roadmap for
Sustainable Design." AIGA | the professional association for design. Accessed December 13, 2017. https://
www.aiga.org/aiga/content/why-design/living-principles/your-roadmap-for-sustainable-design/.

Roadmap for
sustainable Design
behaviors
How can you use this project to promote actions that protect and restore the environment?
While there are breweries that have implemented best practices to extract solid waste as consistently as
possible from brewing beer, not all microbreweries are engaged at the same level, creating a disparity in
disposed water quality. In lieu of durability, a certification would provide guidelines as to how reuse or

reclamation of wastewater can be applicable to specific operating situations, challenging those seeking and
maintaining the certification to continue to extend the current life of the onsite wastewater.

Creation
As you consider your project from creation to end user, what materials are you using, and what potential
INTENDED, or unintended ecological consequences can you foresee, including air quality and water? How
can overall energy use be minimized–and renewable energy use maximized–in all stages of
manufacturing, transportation, and use?
Specific during the product creation process, the reduction of water consumption is critical to the reduction of wastewater
generated.

Lessens the industry impact to humans, wildlife and the biosphere by maintaining clean watersheds.
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Encourages water consumption reductions to minimize outputs, decreasing fresh surface water depletion.
Demonstrates commitment to protecting natural resources and wildlife by preventing eutrophication and its
effects.

Roadmap for
sustainable Design
Durability

What is the expected life span of the artifact? Can it be extended? What other use could this artifact

have? Can the artifact be easily repaired and reused? Can it be upgraded?
As a consumable, the product has limited options like yeast washing for reuse, donations to local farms for
livestock feed, and even feedstock for onsite Anaerobic Digestion (AD) wastewater treatment. These options, like
many others available, may not be feasible to all microbreweries in Minneapolis due to resource constraints.

Disassembly

How easy is it to disassemble your product once discarded? Are the materials clearly labeled, the parts
easy to take apart? Are they made of only one material or several?
In the case of microbrewery beer as the product, disassembly happens throughout the production process,
rather than at the product’s end of life. During the brewing process, it is necessary to extract solids from the
liquids to achieve the desired clarity for the beer. The separation of solids while well documented, can impact the
final product’s results as well as wastewater that is sent for disposal. The wastewater can be created while

cleaning, while extracting solids like grains and hops, or from washing yeast for reuse. While large pieces of
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waste can be captured easily, smaller near microscopic solids can continue to contaminate wastewater without
more attentive practices of filtration or purification.

Roadmap for
sustainable Design
Supply Chain

Can your product be wholly or partially constructed in the location where it will be used? To what extent

do your suppliers work sustainably and use clean technologies?
Craft microbreweries and brewpubs as defined must sell specific amounts of beer on site in order to maintain
the assigned designation, and the MMBWC is designed to transition the facility to a more sustainable set of
wastewater processes.

Waste

How can waste be eliminated? When your product’s life span is complete, how can you ‘close the loop,’
i.e. facilitate the use of materials in continuous cycles?
Wastewater can also be reused, in grey water systems, for continued cleaning activities, but would require onsite
storage. While there are breweries that have implemented best practices to extract solid waste as consistently
as possible from brewing beer, not all microbreweries are engaged at the same level, creating a disparity in
disposed water quality. In lieu of durability, a certification would provide guidelines as to how reuse or
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reclamation of wastewater can be applicable to specific operating situations, challenging those seeking and
maintaining the certification to continue to extend the current life of the onsite wastewater.

Roadmap for
sustainable Design
Impacts

How does the project affect various individuals and communities throughout its life, from makers to

users and those involved in its disposal?
Brewing wastewater can be created while cleaning, extracting solids like grains and hops, or from washing yeast
for reuse. These activities affect the Minneapolis community as the MWTP cleans both industrial and residential
waste, and must scale methods to process the increase of wastewater from the growing Minneapolis craft

brewery growth. Environmental impacts like eutrophication compromise the health of the Mississippi River where
treated water is discharged. Minneapolis community members may be impacted immediately by any negative

effects from water pollution in the Mississippi River, there are a significant number of existing stressors down river
that could be further exacerbated due to upstream water quality.

Conflicts
Is your product (or any of its components) created by or affiliated with organizations that support issues
your audience or client may find objectionable?

In terms of conflict, there is a higher probability that consumers would take issue with the brand image, facility or
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employee rather than the beer product itself. Part of the requirements to be designated as a craft microbrewery
and brewpub is to brew beer using traditional recipes.

Roadmap for
sustainable Design
Desirability
Is this product actually desired by your customers or stakeholders?
With 70 Craft breweries and brewpubs opening over the course in Minnesota since 2011, it is safe to say that the
demand for new breweries is still current.

Need / Use
What societal needs does this artifact, message, service or experience fulfill? Is it useful?
Protecting that community is important, and while the process of water consumption and wastewater disposal
has improved due to the innovative solutions that industry brewers have made towards collaborative

community programs and conservation efforts, solids remaining in disposed wastewater is rarely the focus of
process development, based on the Brewers Association Water and Wastewater: Treatment/Volume Reduction
Manual. To this end, the Minneapolis Microbrewery and Brewpub Wastewater Certification (MMBWC) will help
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close the gap between industry best practices, existing Minneapolis regulations, and sustainable innovation.

.

Roadmap for
sustainable Design
Long View
How can this project enhance the lives of its makers and users?
The environment benefits from the certification and the subsequent innovations made because of the
certification as the ultimate end of life for the wastewater created in the microbreweries is back into the
Mississippi River. It is of paramount importance that water is returned to the watershed at a quality that does not
disrupt the ecology of the Twin Cities watershed.

The people, or community, are not only consumers, but are currently impacted by the wastewater practices of
Minneapolis microbreweries. This also benefits people in those communities that are inextricably linked to the

Minneapolis watershed because of living downstream on the Mississippi River.

Systemic View

What are the financial requirements of this project? Who gains economic value from purchasing or
using this product or service? Can it provide value above and beyond its intended use?

The goal of the level one certification is to be inclusive and require very little resource expenditure. Economically,
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both microbreweries and the Metropolitan Council benefit because of the certification process. Microbreweries
that are certified will be taking precautionary measures to guarantee the quality of the water disposed to the

Minneapolis Treatment Center, which leaves an opportunity for the treatment assessments like SAC to be revised
as the acceptance of the certification grows. In turn the Metropolitan Council may be able to adjust treatment
charges based on the quality (assumed or verified) of the water received, therefore incentivizing sustainable
processes by the microbreweries.

Roadmap for
sustainable Design
Metrics
How is the inherent value of the project measured? Is value assessed only in terms of financial profit?
Initial metrics of the certification would be useful to track the adoption of the new certification. As the certification
evolves, other metrics could be generated to measure financial profits and actual effects on water pollution,
providing more visibility to sustainable effects.

Benefits
What are the short- and long-term economic benefits of incorporating sustainable solutions?
Promotes community growth and stimulates industry competition and investments. Bolsters community

appreciation and use of aquatic areas, further promoting related commerce activities. Cultivates a favorable
brand image and competitive advantage as a contributor in the community.

Transparency and Truth
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Can you communicate transparently about every aspect of the project? Are you promoting your work,
your organization, or your client beyond the actual value that it provides?
Consumer culture is increasingly aware of sustainable practices and make those preferences known when
purchasing products. Sustainable transparency is a selling point and a reason to believe in a company or
product. By illustrating commitment to mindful practices, other breweries in Minneapolis may be encouraged to
follow suit.

Roadmap for
sustainable Design
Waste = Food

Can your raw materials come from someone else’s waste? Can your waste become someone else’s raw

material?
Brewing beer requires specific nutrients and proteins to trigger the actions of fermentation and carbonation. It
would be challenging to substitute a raw material with one that is a waste product. On the other side of the coin
brewing waste has often been suggested for reuse for livestock feed, dog biscuit fodder, bread additives and

Anaerobic Digestion (AD) feedstock. While these are often viable reuse solutions, depending on the location of
the brewery, recent concerns have been raised regarding the nutritional content and safety of the spent grain

reuse. If solid waste was truly in scope for this project, new solutions should be developed to respond to the risks
and concerns regarding reuse.

From Product to Service
Is there an opportunity to create a rental, leasing, or service model for this product?

The product of beer as a consumable would not necessarily be a candidate for a product to service innovation,
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as beer really shouldn’t be shared. By extending the reach of the certification or the practices of craft

microbreweries and brewpubs, the solid waste output, specifically the solid proteins may create a feed source
for another industry, generating a new revenue stream for the brewer.

Roadmap for
sustainable Design
Visions
In what ways can this project compel people to make more sustainable lifestyle choices?
By understanding how products are made locally and becoming fully informed as a community member will
encourage individuals to get involved in protection of the waters in Minneapolis, either actively as an
environmental steward or passively as a consumer.

Meanings and Reactions

What meanings do your project communicate, and how are your customers and stakeholders acting
upon them? What emotional reactions could they have? Is there any way they could react negatively?
The project in its infancy will act as a catalyst to bring greater awareness to wastewater collection and disposal.
As the certification expands further, education and participation with other breweries and community members
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will act as a metric to gage if more public opportunities arise.

Roadmap for
sustainable Design
A Systemic View

What attitudes and values does your project promote, both in its intention and its execution? How does

this project take into consideration the unique needs of various cultures?
The MMBWC focuses on certifying craft microbreweries and brewpubs based on wastewater practices. As the
project aligns extended producer responsibility and sustainable operations, both intention and execution are
linked to environmental stewardship and water protection. The project itself is not particularly inclusive or

exclusive to any one culture as the certification is flexible and does not dictate how the certification criteria must
be met, individual craft microbreweries and brewpubs may tailor wastewater practices to suit their business and

operational goals as well as allowing flexibility to incorporate cultural specific activities as the brewers see fit.

Diversity
How can this project promote cultural diversity?
The craft microbrewery and brewpub industry have diverse culture of stakeholders. The MMBWC project may

further unite members of other communities by generating a shared passion for organizations that employ
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environmental stewardship and sustainable practices. This benefit would come as a direct result from
organizational sustainability transparency.

Appendix

microbreweries
and brewpubs
Classification

Name

Brewpub

Clockwerks Brewing

Brewpub

The Freehouse

Brewpub
Brewpub

Minnesota Craft
Brewers Guild

Brewers Association

Independent Craft

Member

Brewers Association

X

X

X

X

X

Town Hall Brewery

X

X

X

Day Block Brewing Co.

X

X

X

Brewpub

Northbound Smokehouse & Brewpub

X

X

X

Brewpub

The Herkimer

X

X

X

Micro

Boom Island Brewing Co.

X

X

X

Micro

Dangerous Man Brewing Co.

X

X

X

Micro

Sociable Cider Werks

X

Micro

Utepils Brewing Co.

X

Micro

Eastlake Craft Brewery

X

X

X

Micro

Wild Mind Artisan Ales

Micro

56 Brewing

X

X

X

Micro

612 Brew

X

X

Micro

Able Seedhouse + Brewery

X

X

Micro

Headflyer Brewing

X

X

Micro

Indeed Brewing Co.

X

X

X

Micro

Insight Brewing Company

X

X

X

Micro

Lakes & Legends Brewing Co.

X

X

X

Micro

LynLake Brewery

X

X

X

Micro

Modist Brewing

X

X

X

Micro

Northgate Brewing

X

Micro

Broken Clock Brewing Cooperative

Micro

Bauhaus Brew Labs

Micro

X

X

X
X

X

X

X

X

Fair State Brewing Cooperative

X

X

X

Micro

Inbound BrewCo

X

X

X

Micro

Sisyphus Brewing

X

X

