
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Spring Spring 14 

P 4 2 9 — O p e r a t i o n s  P r o c e s s e s ,  I U  K e l l e y  S c h o o l  o f  B u s i n e s s  I n d i a n a p o l i s  
      

Black Acre Brewing Co.  
DMAIC Project  

 
 

Prepared by: Tiffany Beenken, Rachel Hetrick, 
Damon May, Brandon Tallman, & Ryan Wolpe 

 



 

 2 

 

Table of Contents 

1. Executive Summary ............................................................................... 3 

2. Description of Company ........................................................................ 3 

3. DMAIC Steps ......................................................................................... 4 
Define ........................................................................................................................................................... 4 

Measure………………………………………………………………………………………………………………4 

Analyze……………………………………………………………………………………………………………….5 
Improve……………………………………………………………………………………………………………….6 
Control………………………………………………………………………………………………………………...7 

4. Recommendation .................................................................................. 8 

5. Credentials .......................................................................................... 10 

6. References .......................................................................................... 10 
7. Appendix…………………………………………………………………………………………11 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 3 

1 | EXECUTIVE SUMMARY  
 The craft beer industry has become one of the fastest growing industries in 
Indianapolis.  Though fairly new to Indianapolis, the industry has shown great 
potential for growth, and is a market niche that proved to be worth getting into.  
This market niche has provided those who have a passion for brewing beer with 
great opportunity.  The brewers for Black Acre Brewing Company took that 
opportunity while the market was hot and opened their own brewery in order to 
share their passion of brewing craft beer.   
  
 Indianapolis is currently home to 19 craft beer breweries, each offering a 
unique experience to those who visit.  It is estimated that in 2012, the breweries in 
the state of Indiana produced 87,321 barrels of beer, which was a 27.22% increase 
from 2011 (Mapping).  For the past decade, breweries have been emerging all over 
the state of Indiana, and have helped put Indianapolis on the map as a city of 
interest in this industry.  
 
 With the brewing industry becoming competitive, Black Acre has done 
extremely well in keeping up with the industry.  During their two years operating as 
a brewery, the company has learned what makes them unique and what will keep 
them competitive in the long term.  Having made the list for one of Indy’s top 
breweries, Black Acre has to continue to focus on its competitive edge in order to 
continue growing its business.  Being able to differentiate itself as a brewery will 
also provide Black Acre the competitive advantage it needs to become an industry 
leader in Indianapolis.     
 
 Having the opportunity to expand demonstrates Black Acre’s growth within 
the industry and suggests that it will have a competitive advantage over other 
breweries that are not growing with the industry.  This will also provide the 
company with the opportunity to improve its processes both as a brewery and as a 
restaurant.  The kitchen will have the ability and capacity to better serve guests and 
will be able to maintain better ticket times.  Being more efficient in the kitchen will 
provide quicker table turnover rates, thus increasing profitability for the company.  
 
 By following the operations processes steps, DMAIC, Black Acre’s 
management should have the information they need in order to implement a plan to 
improve their kitchen operations.  This data will give them the opportunity to 
emphasize the importance of improving ticket times before they expand the 
brewery.  By implementing a processes improvement plan in the kitchen, the staff 
will be better prepared to manage the ticket volume increase when the time comes 
to operate a bigger facility.  Also, if they are able to implement an improvement 
process now it will save time in the future, and allow for improvement on the 
company’s bottom line.          

2 | DESCRIPTION OF COMPANY  
 Black Acre Brewing Co. is located in Irvington—a small, historical 
neighborhood on the east side of Indianapolis.  It opened its doors to the public in 
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February 2012 and has seen continuous growth in popularity and success.  
According to its website, Black Acre currently operates a 3-barrel electric brewing 
system, “with a focus on brewing specialty and seasonal ales, as well as some 
traditional favorites.”       
  
 Due to the ability to create unique and great tasting beers, the company has 
become very successful.  This success includes rapid growth and great product 
offerings, putting the company in a  position for future success in the industry, and 
allowing it to stand out as a brewery.  Black Acre is poised for future success as long 
as it continues to provide quality beer and its founders are willing to adapt to the 
growing craft beer industry by expanding its product line and by entering new 
markets.  

3 | DMAIC STEPS 
Define  
 For this report, our group has collected data and analyzed the information to 
provide a thorough demonstration of our operations processes knowledge. When 
approached with the proposal to work with Black Acre on this projects, its founders 
immediately identified its kitchen operations as the area that could most use 
improvement.  To help ensure a pleasant dining experience for the guests, we 
believe Black Acre can improve upon its food ticket times.  
 
 Using our operations processes knowledge, along with some service industry 
background experience, we will be able to provide Black Acre with the appropriate 
data to help improve the food ticket times.  We will measure and analyze the 
information, and then provide a recommendation for how the company could try 
and improve the process. 
   
Measure  
 A process that could be accurately measured with sustainable and relevant 
data was selected for this project.  By using certain measurement processes, 
measuring and performing the DMAIC steps on the food ticket times obtained the 
necessary data needed for this project.  The only accurate, viable way to obtain the 
data was to have a team member attend a Friday dinner rush to collect the 
necessary data.  Using the collected data, a solution for faster food ticket times for 
the kitchen could be determined.   
 
 The first and most important function of the data collected included time in 
and time out for meal tickets.  The average ticket time spent to prepare each meal 
was determined using this measurement.  Measuring what time of night the ticket 
was entered in and when it was completed provided the data needed for this 
project.  This also provided the times when the brewery was busier because the 
kitchen was busier; all which was measured during Friday night dinnertime.  It was 
determined that using this measurement was more beneficial than just measuring 
the average minutes per ticket.   
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 Another variable used in measuring this process was order type.  By 
measuring the order type, it was easy to account for specific variables and 
acknowledge that certain food items may take longer to prepare than others.  For 
example, brew fries are made the quickest, while paninis are the most time 
consuming.  This was beneficial in allowing understanding that certain tickets may 
be completed faster than others due to a different process, like preparing the food.   
 
 The next piece of data measured included the number of guests per ticket.  
This was a factor in the measuring process because it is important to measure ticket 
capacity.  Having more guests is a likely factor in slowing down the kitchen and 
causing longer ticket times.  At some point, this could mean the kitchen might 
perform differently based on the fact that there are larger table orders to fill instead 
of a two-person table, which they are more accustomed to.  Another variable that 
was accounted for was human error.  This allowed for elimination of certain 
variable points and ticket times due to the fact that they were flawed or had to be 
made/completed a second time.  
 
 Finally, the last unit of measurement was to-go vs. dine-in orders.  By 
measuring this function of the food tickets, efficiency can be determined based on 
whether the order was for dine-in orders or to-go orders.  All of the above stated 
data functions are explained and analyzed in the next portion of this report.   
 
Analyze  
 Please see chart one on page 11 in the appendix for an analysis of the 
Individual Value (I).  Please see chart two on page 12 of the appendix for an analysis 
of the Moving Range (MR) Control Chart.  The MR control chart indicates the process 
is out of control. The data points analyzed consisted of a sampling of thirty-seven 
ticket times that were collected on a Friday between 6 PM and 9 PM. 
 
Test Results for the I-Chart of Ticket Times reveal: 

 The process failed test 1 at data point 6. One special cause of variation was 
more than 3.00 standard deviations from the center line. A ticket time of 31 
minutes exceeded the upper specification limit of 15 minutes, denoting a 
problem in the process.   
 

 Test 2 was failed at data point 16 with nine points in a row below the center 
line. A process error is not present and the test failure does not signal a 
problem. The ticket times that triggered the test failure were below the 
process mean and upper specification limit set by the company.  
 

 The process failed test 5 at data point 7. Two out of three points on one side 
of the center line were more than two standard deviations from the center 
line. This indicated an error in the process that needs to be addressed. The 
test failure was caused by the ticket time of 31 minutes discussed previously 
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and the ticket time at data point 7 of 24 minutes. Both ticket times exceeded 
the upper specification.  
 

 A test 6 failure occurred at data points 14, 34, and 36. Four out of five data 
points on one side of the center line were more than 1 standard deviation 
from the center line. The test failure at data point 14 is acceptable, 
considering the four ticket times that generated the test failure were below 
the upper specification limit and the process mean. Data points 34 and 36 
indicated a problem in the process.  

 An analysis of the MR-Chart of ticket times revealed that the process failed 
tests 1 and 2.  The failure of test 2 at data points 33 and 34, with 9 data points in a 
row on the same side of the center line, does not signal a process issue.  A test 1 
failure at point 5, with one point more than 3.00 standard deviations from the 
centerline, does indicate a problem with the process.  The range in ticket times 
between data points 4 and 5 shows inconsistency.  
 
 Test failures at data points 6, 7, 34, and 36 on the I-Chart and data point 1 on 
the MR-chart were patterns of variations that occurred during the busiest sales time 
frames.  As sales increased, ticket times became excessive and increased in 
magnitude, causing the kitchen staff to become “backed-up” on orders.  As the 
frequency of customer orders decreased, ticket times reduced and were within the 
desired range of 5 to 15 minutes. 
 
 Two contributing factors are causing inconsistency with ticket times: limited 
equipment and kitchen facility capacity; and limited storage space for prepared item 
stock on the kitchen process line and in reserves.  These factors cause inefficiencies, 
place service level limitations on the kitchen and negatively affect the flow of the 
process.    
 
 The process is currently not capable of generating ticket times within the 
lower specification limit of five minutes and upper specification limit of fifteen 
minutes, as illustrated in the process capability chart in the appendix.  The Cpk value 
resulting from the process instability is 0.03, which is significantly below the 
standard Cpk of 1 needed to determine the process is capable.  Fourteen of thirty-
seven ticket times are above the upper specification limit of 15 minutes.   
 
 Inconsistency in ticket times can lead to customer dissatisfaction and prevent 
the successful expansion of the customer base for the foodservice portion of the 
company.  This can limit or reduce revenue from food products. 
 
Improve  

Black Acre Brewery has room to improve in order to better stabilize its 
process and achieve shorter ticket times by implementing any of the following 
recommended improvements, allowing for better efficiency overall.  One of the 
issues facing Black Acre is that when the bar becomes busy the ticket times increase 
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significantly.  This also means customers will to have to wait longer for their food, 
which in turn means table turnover rates will be lower.   

 
Another issue revolves around the open seating policy that the brewery 

currently operates on.  This may work when it is less busy, but during busy times, 
this proves to be part of the problem.  This is because there is no real structure for 
when people sit and order food.  The servers may try to stagger their sections as 
best they can, but it is hard for them to try and align each of their order inputs.  This 
may create chaos when numerous people enter the bar at the same time and place 
orders, swamping the kitchen.   

 
A proposed improvement for this process issue would be to implement a 

host/hostess position; either by way of hiring a dedicated employee or by rotating 
current employees/managers to fill this role.  This would provide a structured 
seating process that would allow for seating people when the kitchen is not backed 
up.  This would be done by having the host/hostess stagger the seating by waiting 
for a matter of minutes until the kitchen has had a chance to catch up, thus 
improving the process.  

 
The ticket process could also stand to be improved with the hiring of extra 

staff to man the kitchen by doing tasks that are currently suffering and contributing 
to the raised ticket times.  These tasks would include food preparation time, plating 
the food, organizing the tickets, etc.  The addition of even one or two people could 
improve the process.   

 
Along with having help in the kitchen, the layout of the kitchen should be 

arranged so that the most efficient preparation line is set up.  In this proposal, all of 
the preparation items are in line exactly as they are needed, if this is not already the 
case.   This would prevent kitchen staff from colliding and would prevent one person 
from having to repeatedly maneuver up and back down the line. 

 
The bar is not very large; the dining room gives way to a bar and then a small 

kitchen off of that.  Having a small kitchen severely limits how much food can be 
made at once.  In this kitchen only roughly 24 sandwiches can be made each hour as 
it stands now.  The issue here lies when numerous sandwich orders are placed as 
the kitchen can only make so many at a time, thus other tickets will have to wait at 
least another ten minutes to receive their order.   

 
To improve this process extra capacity is needed; the bar and the kitchen a 

like could be expanded to provide an establishment that can meet its capacity 
adequately.  The larger kitchen will allow for more cooking equipment to be 
purchased, thus being able to serve the increased space in the bar in a more efficient 
manner.  

 
 Overall, the more of our proposed improvements that Black Acre is able to 
take advantage of, the better the process is going to become.  The improvement of 
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the process will ultimately lead to a higher level of profits.  Expanding the bar and 
kitchen and hiring more people to its staff are our most highly recommended 
improvements to achieve higher profits. We are confident the bar would see a 
significant return on both of these investments. 
 
Control  
 Primarily, Black Acre should begin regularly tracking ticket times to 
document how the process is doing.  This would be most beneficial during peak 
business hours, specifically Friday and Saturday nights.  The easiest way to 
implement this measure within the current process will be to designate a staff 
member to record the times that the food is finished being prepared on each ticket.  
The tickets will already display the time submitted, as it prints off.  A manager or 
kitchen staff could do this as they finish each ticket, or the servers could write it 
down as they pick up the food to deliver to the customer.  The amount of time spent 
on each ticket should then be recorded for each shift and analyzed regularly to keep 
the process at its most efficient. 
  
 The bar could also implement the use of customer satisfaction surveys to 
quantify the effect that the ticket times have on the customer’s overall experience at 
Black Acre.  This should be written by the company’s founders and/or managers to 
make it effective for all points of satisfaction within the bar, taking the form of a 
short survey with responses given on a one to five scale for simplicity, and to allow 
quantification of responses.  These surveys can be handed out with guest receipts 
and servers should encourage customers to use them to leave feedback for the bar.  
Managers should periodically track the responses and assess how crucial the ticket 
times are to the overall operations of Black Acre.  This can give the founders a sense 
of what types of investments they might want to consider in the future to further 
improve this process. 
 
 The company is already planning renovations including an expansion to the 
kitchen, so it is vital that the founders and managers capitalize on this expansion 
and ensure maximum utilization of the space in the kitchen.  The increasing space 
offers an opportune time to look into investments in industrialized kitchen 
equipment that will allow space for more food to be cooked simultaneously and/or 
more powerful equipment that will cook the food faster.  Either of these would 
create an automatic decrease in ticket times during peak business hours.  It will also 
be very important that the kitchen is set up in the most efficient way possible in the 
bigger space.  The kitchen needs to flow like an assembly line to maximize efficiency. 
This may also include hiring an extra person or extra people to help during the 
busiest shifts.  Overall, it is important for Black Acre to continue to pay attention to 
this issue and to be conscious of future changes that could have an effect on this and 
other processes in the kitchen. 

4 | RECOMMENDATION  
 For our recommendation, Black Acre should focus on implementing a system 
that tracks ticket times in order to improve their kitchen operations.  This will allow 
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for them to better prepare for the expansion of the kitchen, giving them the 
opportunity to emphasize the importance of improving ticket times before they 
expand.  By implementing the proper training now, the staff will be better prepared 
to operate a bigger kitchen and a higher volume increase without suffering wait 
times.  
 
 Another recommendation would include investing in kitchen equipment that 
will help provide efficiency when making the food.  By investing in better kitchen 
equipment, ticket times should decrease because the food should not take as long to 
cook.  Having a larger space will also help to increase efficiency in the kitchen, 
allowing for more room for the kitchen staff to work more effectively.  The 
expansion along with newer, better kitchen equipment should provide Black Acre 
with better ticket times, allowing for quicker table turnover rates, thus increasing 
the company’s bottom line.  By focusing on the improvement of the kitchen 
operation processes now, the company will be able to focus on the future and be 
better prepared for when business increases, as well as being able to focus their 
attention on other important aspects of the expansion.     
 
 In conclusion, our final recommendation includes Black Acre continuing with 
their planned brewery expansion.  This expansion will provide the company with 
the room needed to keep up with customer demand, while continuing to improve 
the overall processes of decreasing food ticket times, in conjunction with improving 
overall customer satisfaction.  
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5 | CREDENTIALS  

Our group of undergraduate students from Professor Mark Frohlich’s P429 Six 
Sigma Operations Processes class in the Indiana University Kelley School of 
Business Indianapolis will complete this project. Each individual of this group has 
completed the necessary requirements to take this class, with emphasis on 
Integrated Business Core.   
 
 
Each student is qualified to conduct the proper research and provide the correct 
data for this project.  Tiffany Beenken offers strong communication skills and 
leadership to help the group stay on task.  Rachel Hetrick provides the group with 
great ideas and insight.  Damon May has exceptional people skills and brings 
knowledgeable experience to the table.  Brandon Tallman offers strong research 
skills and works diligently to provide the group with correct data.  Ryan Wolpe is 
very organized and offers great ideas to help make the team work more efficiently.   
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7 | APPENDIX   
 

 
Chart 1: Process Capability Chart  
Created by Damon May using Minitab  
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Chart 2: I-MR Chart  
Created by Damon May using Minitab  
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