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EXECUTIVE SUMMARY  

 

 When manufacturing left Maine in the late nineteenth century, Lewiston––the state’s 

second largest city––was left with unused industrial infrastructure, high poverty rates, and food 

insecurity.  Given these conditions, Bates Mill #5, a former textile mill, should be considered as 

a potential site for indoor urban agriculture, an increasingly popular system which integrates the 

urban poor into local food production. This report contains feasibility studies of crop growth 

conditions, energy use, and potential revenue along with various case studies, synthesized to 

provide recommendations for site development. These three dimensions of feasibility were 

understood as dependent variables upon which the viability of the project hinged. Based on these 

studies, conversations with outside consultants, and the community needs expressed by the 

Maine Federation for Farmer’s Markets, we recommend alternative multi-use development, 

rather than specialized development for indoor aquaponic production systems. Despite Mill #5’s 

historical value and advantageous location alongside impoverished census tracts, commercial 

crop production is not feasible due to a lack of social and economic niches, prohibitive energy 

costs and problems of scale. Even if funding and manufacturing partnerships were obtained to 

produce lower cost, on-site electricity, the scale and infrastructure of the building is inconsistent 

with greenhouse conditions. Alternately, as a multi-purpose community center, food hub, and 

Green business incubator, Mill #5 could successfully provide: cold/dry storage, a multi-service 

certified community kitchen access for processing, preservation, and cooking demonstrations, 

Green jobs, Green business incubation, and a prepared foods kitchen to generate income through 
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value-added products. This development of the site would not only preserve the history of Bates 

Mill #5, but would also once again put Lewiston at the forefront of community integrated 

development. 

 

INTRODUCTION 

Project Narrative 

 

Completed in 1914 by Albert Khan, the architect hailed as the “father of modern factory 

design”, Bates Mill #5 remains the largest of the Bates Mill Complexes. With more than 5,000 

workers at its height, the mill was the largest employer in the state of Maine. Situated along the 

canals, and steps away from the Androscoggin River itself, the 350,000 square foot building 

represents a crucial piece of Lewiston’s history.   

In 1992, as result of unpaid property taxes, the deed for Mill #5 fell into the hands of the 

city of Lewiston. In order to save jobs, the city served as a landlord and kept the mill open until 

2001. In the eleven years since its closing, the city has been searching for alternate uses, 

weighing the social and economic costs of everything from complete demolition to the 

construction of a full shopping center or casino. The city has not only advertised for developers 

on a national level, but also in the Lewiston Sun Journal. Narrowly saved from demolition in 

2009, the mill is once again slated for possible demolition. 

Currently, a group of working professionals from Lewiston is dedicated to restoring the 

mill and transforming it into an indoor urban farm and agricultural center powered by waste heat 

from a ground-level data storage center. Architect James Mangrum developed this alternative 

vision for Mill #5 as his senior thesis and his work has been central to the planning that has been 

done thus far. James and Grow L-A propose using the building in ways that could serve a large 
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commercial business, local citizens and the City of Lewiston by providing a space to house 

computer servers, generate locally-grown and distributed food and a way to generate tax revenue 

and economic development in the city. We are assisting this team by providing information 

about the feasibility of food production in Mill #5. The “deliverables” include a spreadsheet 

comprising what types of food and associated profits are attainable, the growing requirements 

specific to each food (in an aquaponic system) and a light study detailing the currently-available 

light in Mill #5 and the power demand for supplemental grow lights for these conditions. 

Urban Agriculture Strategies: Aquaponics 

Chosen for its particular success in addressing issues of urban poverty, food insecurity, 

and the poor dietary health associated with these issues, urban agriculture has a promising future 

in Lewiston.  To date, urban agriculture has been executed mainly through small-scale plots, 

such as those managed by Lewiston’s “Lots to Gardens” organization.  However, technologically 

innovative indoor farms such as the one proposed in James Mangrum’s thesis provide the 

desirable conditions for year-round production. Within this framework, we suggest the controlled 

environmental agricultural technique of aquaponics: a recirculating, integrated system uniting 

hydroponics (growing plants in water), and aquaculture (fish-farming). Compared to a simpler 

hydroponic system, aquaponics is associated with higher profits and efficiency via fish sales, 

eliminated need for the input of nutrient solutions, and reduced rates of water exchange. Organic 

waste from the fish tanks is converted to nitrogen, which can be taken up by plants, which in turn 

purifies the water supply for the fish, closing the nutrient cycle. The system produces relatively 

large quantities of Tilapia and vegetable matter using 80-90% less water than traditional 

agricultural methods
1
. Other benefits include reduced levels of wastewater discharge, low 

operating costs associated with minimal water exchange, and eliminated use of extensive water 
                                                
1
 Tortorello, “The Spotless Garden“ 2010  
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quality management and biofilters. The rearing of Tilapia not only closes the nutrient cycle by 

providing fertilizer for the crops, but provides additional profit in the sale of excess adult stock. 

Tilapia are ideal for use in such systems because they thrive in warm fresh water, are easily 

spawned, have low input costs with a wide-ranging vegetarian diet, are relatively resistant to 

viral, bacteriological, and fungal diseases, and tolerate a wide range of water quality. Aquaponics 

systems are comprised of fish-rearing tanks, a mechanism to remove settleable and suspended 

solids removal, a hydroponic mechanism, and a sump.   

Structure 

 

 While our studies were not originally done in this order, we will present the three 

dimensions of feasibility in the order of horticulture, energy, and revenue.  These sections 

thematically group and outline our most important findings, however, most of the 

methodological information and data is located in the appendices.    

 

HORTICULTURE  

 

The purpose of researching the growth conditions necessary for plants was to determine 

the feasibility of providing the appropriate environment for growing plants in Mill #5. From this 

starting point we were able to identify the amount of light that plants would need and identify 

energy in the form of light as the major limiting factor for plant growth. Given the wide range of 

research we consulted, we remain uncertain about the exact amount of light that would be ideal 

for plant growth. However, we identified a range that would be suitable - approximately 500 to 

1,000 micromoles of light per meter squared per day. We also identified ranges for other aspects 

of conditions necessary for plant growth such as temperature, humidity, pH and nitrate 

concentrations. These variables will be discussed further in the following paragraphs. 
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There is a large variety of plant species that can be grown in aquaponic/hydroponic 

systems, however, we chose plants that we felt would be most successful in terms of maximized 

yield and profit. In order to determine which plants would be most successful, we chose plants 

based on the criteria of potential profit per unit of time and then considered which plants did best 

in either aquaponic or hydroponic systems. Given these variables, we focused on bib lettuce, 

cucumber, basil, mint, strawberries and hops. As we did not research demand in the 

Lewiston/Auburn area, we can’t say whether the marketing of these plants would be successful 

or not. However, we feel that demand ought to be an important consideration in ultimately 

deciding which plants should be grown in the space. Additionally, it is important to note that 

since such a wide variety of plants can be grown indoors, the identification of a niche market not 

currently filled in this area of Maine could be a key determinant of feasibility. 

While temperature and light requirements are important determinants of possible revenue, 

we also researched factors such as pH and nitrate levels as they are key factors in plant growth 

(see Appendices for spreadsheets on growth conditions). The information for all growth 

conditions came from articles in ecology and agricultural science journals that were largely 

focused on manipulation experiments to test the effects of some variable on the plant. Therefore, 

we used the control conditions to determine the ideal growing conditions for the various plants. 

This information was then synthesized into spreadsheets organized by plant. An important 

consideration is the compatibility of growing conditions for the various plants. Growing plants 

that need vastly different temperature ranges in one building would likely be more difficult and 

costly than plants that have similar requirements.  

Since light availability proved to the be the limiting factor in terms of the feasibility of 

growing plants indoors, an understanding of how much light is currently in the building and 
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therefore how much light would need to be added to allow for plant growth was our next 

consideration.  

 

ENERGY 

 

To examine the feasibility concern of sufficient light, we determined how much light is 

currently available in Mill #5, and how many LED grow lights and how much power would be 

needed to grow our proposed crops.  We then compared our numbers to long-term light data 

collected from a buoy at the Lake Sunapee Protective Association to get a sense of the full 

available light outdoors during different seasons in Maine. Unfortunately, on the day of our study 

the available light in Mill #5 averaged about 0.05 micromoles while the Lake Sunapee Protective 

Association measured about 700 micromoles of available light
2
. We then applied this 

information to two growth scenarios, the former in which plants require 500 micromoles of light, 

and the latter in which the plants require 1,000 micromoles of light to yield a full crop. These 

two sets of growth conditions were estimations supported by Professor Holly Ewing, as we were 

unable to find a consensus between peer-review sources on the number of micromoles required 

for each proposed crop. 

It is important to remember that these data are a snapshot in time, as we were only able to 

take measurements on one day. However, this study solidifies the prohibitive cost of relying 

heavily on grow lights. There are a couple of different possibilities for getting around this barrier. 

The first is putting in the large initial investment in changing the whole upper building to glass. 

However, as we are in a seasonally low-light region, the costs of supplemental lighting would 

still be high. The second would be to install an anaerobic digester and turbine which would allow 

us to digest waste from industrial partners such as Baxter Brewing, Country Kitchen and 

                                                
2
 “LSPA Live Buoy”, accessed November 8 2012, http://www.lakesunapee.org/templates/gleon_new.html 
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restaurant food waste, producing natural gas and on-site electricity.  As any possible server farm 

would take up very little space, there is available space on the lower level for such equipment. In 

our opinion, this is our best chance for efficient production and profitability. Of course, this 

method requires the design of complex closed-loop systems and a series of business partnerships.     

In order to obtain the available light in the un-renovated upper level, we measured 

available light in micromoles with a photometer at 10 meter intervals along two intersecting 

transects through the middle of the proposed growing space.  We then produced two graphs 

showing the progression of available light, one in distance from the South wall, the other in 

distance from the West wall.  Of course, this directly shows us a worst-case scenario for the 

number of grow lights (and associated energy costs) if we did not have the funds to open up the 

roof, and ended up relying solely on LED grow lights.   

 

In conducting this light study, we made a variety of assumptions: 

 

1. Power = Energy * Time. 

 

2. Two grow lights will light one meter squared of growing space.  This is our biggest 

assumption, as the only data available for the LED lights is that each panel is 4 ft. long.  

Therefore, we are assuming that two light panels will illuminate an area of 1 meter squared.   

 

3.  Power demand=Kwh * # of lights needed. 

 

4.  Assuming a 12 hr. day of light in 30-day months, for 365 days per year. 

 

5. Assuming plants need at least 500 micromoles of light and no more than 1000 micromoles 

before becoming inefficient. 

 

6.  We are assuming that the building will not be renovated to full greenhouse standards. 
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REVENUE 

 

The purpose of exploring the potential revenue of crops that could be grown in an 

aquaponic system is to investigate the economic viability of this project. While we do not have 

the information at this time to calculate profit and total cost, these calculations can provide an 

initial monetary point of reference via potential revenue. The crops that we chose to investigate 

were basil, lettuce, mint, cucumber, strawberry and hops. These crops were chosen not only 

because there were reliable data sources with specifics pertaining to their growing conditions but 

they also had documented success and were not yet monopolized by other hydroponic 

greenhouses in the region, such as the case with Backyard Farms and tomatoes. 

These estimates are synthesized working backwards from the unit prices of organic 

produce from Walmart and Hannaford’s grocers and existing estimates from the University of 

Kentucky College of Agriculture. The pricing of Hannafords and Walmart will serve as our 

benchmark for prices to be undercut because of their competitive pricing for organic produce. 

The prices for each unit of sale were mathematically manipulated in order to determine the price 

per ounce. Using this number and the various growing conditions and subsequent yields 

demonstrated in different sources of scholarly literature, an equation was built to determine the 

price. In order to collect comprehensive data on growing requirements, associated profits, 

production, processing, and distribution costs and requirements of indoor hydroponic and 

aquaponic systems, our team referenced scholarly literature as well as founding members of 

other organizations with similar systems who were willing to share helpful hints. Although there 

are many hydroponic and aquaponic growers, many were not willing to speak with us as many of 

the secrets of this industry are not made public for fear of increased competition. Traditional 

research methods of peer-reviewed ecology and agricultural science papers have yielded some 
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leads in terms choosing the most feasible plant production system. However, these sources 

lacked the thorough type of logistical information necessary to produce multiple examples and a 

variety of conditions for each plant, as many of the sources focus on the manipulation of 

variables that do not concern this project. 

For example, in the calculation for lettuce, we multiplied the square feet of commercial 

growing space (50,000) by the pre-existing production figure of 3,000 heads of hydroponic 

lettuce produced per 20,000 square feet per week, and then multiplied this figure by 52 weeks 

(University of Kentucky, 2012).  That figure is then multiplied by the unit price of organic 

lettuce at Walmart, ($1/head of lettuce) to determine the total potential revenue of aquaponic 

lettuce grown in Mill #5.  This calculation was carried out with the corresponding variables for 

each of the plants. According to studies of hydroponic lettuce production conducted at the 

University of Kentucky, hydroponics systems have gross returns of $10 to $25 per square foot of 

production space, although higher profits are associated with gourmet-marketed hydroponic 

herbs and lettuces. 

While these numbers are important to consider, it is essential to remember that they are 

out of context, as the initial costs and production costs of this operation cannot be forgotten. The 

startup price for aquaponic and hydroponic systems is high due to initial investments including 

greenhouse construction, production system costs, and equipment, plus the purchase of seed and 

other inputs. However, the production costs associated with labor, packaging and water/nutrient 

treatment are lower than those associated with traditional agricultural systems. 

Currently, the building does not have the necessary infrastructure for hydroponic or 

aquaponic systems, especially due to the lack of light. As it is evident from the previously 

discussed examples, massive renovations or compensations in the form of grow lights would 
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have to be employed in order for this to begin to work. System requirements include (depending 

on the amount of natural light available) LED grow lights, water heating, electricity for the 

pumps, fans, tanks and PVC plumbing, plastic sheeting, gravel or bio balls for bacterial growth, 

thermometers, commercial vegetable-based fish feed, starter plants/seeds, starting stock of 

fingerling Tilapia, water quality testing kit, Oasis Root Cubes growing medium, netting, and 

polystyrene sheets
3
.  The cost variables associated with the system requirements are not included 

in these calculations of potential revenue. Because of the cost prohibitive limitations to entering 

the market and the relatively low prices yielded from the sale of the resulting crops in the 

Lewiston/Auburn area, our recommendation would be to use this historic building for another 

community-focused endeavour. The entry costs for a project of that nature would be much less 

and there would be the potential for more of a community aspect if this were to become a 

farmers market space, a distribution hub or a community center.  

 

CONCLUSION 

 

When understood as three dimensions of a complex project, the research conducted on 

plant growth conditions, available light and potential revenue demonstrate the feasibility of 

growing plants on a commercial scale in Mill #5. These variables are all dependent on one 

another, and therefore each one may change depending on executive decisions made by Grow L-

A. In the context of these studies, we made decisions based on available information and the 

current conditions of Mill #5 in order to understand the “worst case scenario” (i.e. what would be 

possible if Mill #5 were not altered from its current condition). 

 We began by researching which plants would be best suited for commercial production in 

an aquaponic system. Then, we focused our research on the growth conditions on the most 

                                                
3
 Rakocy et al., 2006 
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profitable plants. One of the most important limiting factors for plant growth is the amount of 

available light. If natural light is unavailable, it is necessary to provide supplemental light 

through grow lights for plant production to be possible. Based on the fact that grow lights need to 

be powered by electricity, we needed to know the baseline for the amount of available light in 

Mill #5. This baseline would not only provide information about how much available light is 

already in the building, but how much supplemental light would be necessary and how much 

energy supplemental grow lights would require. This information is useful for Grow L-A in 

comparison to James Mangrum’s calculations on the potential available light and heat for the 

building if the roof were opened. Additionally, the study about currently available light will help 

Grow L-A thoroughly analyze the cost of lighting the Mill #5 if the roof were not opened in 

order to create ideal growing conditions for plant production. Although the light study 

demonstrates the “worst case scenario” and therefore it is unrealistic in terms of representing the 

likely available light after the building has been renovated, this study shows what the most 

intense need for power would be in terms of the energy demand for grow lights. 

 Since the light study demonstrates the power demand (which then could be used to 

determine the cost of lighting powering the grow lights), it is also necessary to understand the 

potential revenue of plant production in Mill #5. The revenue calculations are purely a reflection 

of the potential revenue and therefore do not account for costs such as labor, packaging or 

transportation of the food and thus do not reflect total potential profit of plant production. 

However, the potential revenue is useful for determining the ultimate feasibility of renovating the 

building to standards suitable for plant production. For instance, the light study data demonstrate 

that it would be more economical to open up the roof of Mill #5 in order to simulate greenhouse 

conditions. Opening the roof would decrease energy costs for powering grow lights, especially 
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during the summer months. However, even if the roof were opened, due to the limited hours of 

daylight in Maine (especially during the winter months), supplemental grow lights would still be 

necessary. Ultimately, the potential revenue calculations demonstrate that the high upfront costs 

of both building renovations and aquaponic system requirements most likely will not be returned 

by the potential revenue from selling produce. Unfortunately, our studies suggest that Mill #5 is 

not suitable to competitively grow plants on a commercial scale. 

 

Recommendations 

 

 Our final recommendations are based on own own research and the advice of key 

consultants outside of our project team. Keeping in mind the interlocking goals of alleviating 

food insecurity, creating local jobs, profit, and using the building in a way which suits both the 

building itself and the expressed needs of the community, we recommend a multi-purpose 

building which combines the most successful elements of two similar projects in Chicago. 

Engineered by social activist John Engel, “The Chicago Sustainable Manufacturing Center” and 

“The Plant” provide models for the innovative repurposing of industrial buildings. Engel’s first 

project, the Manufacturing Center serves as a “green business incubator,” accelerating the 

successful development of Green companies. Operating alongside Chicago’s Bubbly Creek, 

which, like the Androscoggin, was once one of the nation’s most polluted waterways, the 

Manufacturing Center provides space for manufacturers, artists, craftspeople, and events. We 

recommend modeling the renovation of Mill #5 after the Manufacturing Center because it aligns 

with our goals of Green job creation, net-zero sustainability, and addressing expressed 

community needs. Colleen Hanlon-Smith, the executive director of the Maine Federation of 

Farmer’s Markets expressed the importance of using Mill #5 not only for retail, but as a 



13 

community center. As a multi-purpose community center, food hub, and Green business 

incubator, Mill #5 could successfully provide: 

1. Cold/dry storage 

2. Multi-service certified community kitchen access for processing, preservation, and cooking 

demonstrations.   

3. Green jobs  

4. Green business incubation 

5. Prepared foods kitchen to generate income through value-added products 

 

Engel’s second project, “The Plant,” which will be fully operational between 2016 and 

2017, focuses more heavily on production.  Combining existing technologies in innovative ways, 

“The Plant” creates a closed-loop system of production in which waste from one system is used 

to fuel another.  Within “The Plant’s” 100,000 square feet of space, waste from rearing Tilapia 

and brewing kombucha is used to fertilize plants in an aquaponic vertical farm, producing 

vegetables and fish for the surrounding food insecure areas. In addition to this, spent grain from a 

neighboring brewery and Tilapia waste fuels an anaerobic digester which creates natural gas. 

This gas is then fed into a turbine generator which creates on-site electricity, making use of 

waste-heat to create a net-zero energy system. As the building itself was repurposed from a meat-

packing facility, it is close to food-grade, making it ideal for food production. While “The Plant” 

parallels the conditions of Mill #5 in its proximity to areas of food insecurity, a brewery and a 

major river, Mill #5 is not up to code for food production, lacks the essential anaerobic digester 

and turbine generator to overcome prohibitive energy costs, and currently has no business 

partnerships with the Baxter Brewing Company (sited alongside the proposed space in the Bates 

Mill Complex). Given these limitations––especially in the realm of energy––we recommend that 



14 

a synthesis of these two case studies be retrofitted to the context of Lewiston, and to the Mill #5 

building, and applied via Grow L-A in the future. In this way a multi-use building could combine 

the innovative energy systems of “The Plant” with the simpler, service and distribution based 

model of the “Chicago Sustainable Manufacturing Center”, meeting expressed community needs 

and more abstract issues of poverty.       
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1. Key Consultants 

 

Colleen Hanlon-Smith 

Maine Federation of Farmer’s Markets 

 

 Mrs. Hanlon-Smith suggested that we consider the following questions: 

 

1. What is the potential customer base for such an operation? How would the operation 

address socioeconomic issues to increase local food access to the community? 

 

2. Have available outlets (farmers' markets, CSAs, natural food stores) saturated the market for 

local foods? If so, how can a customer base be expanded?  

 

3. What local products are currently available to the Lewiston/Auburn community... what niche 

products or services could be offered to capture the market 

 

4. How could existing buyers (Bates, the hospitals, pantries) be involved to increase buying 

power? 

 

5. What farms surround the Lewiston/Auburn area that have not been capitalized on (Farmers' 

Gate, Belangers, Goss Berry Farm, to name a few).   

 

In addition to these questions, Mrs. Hanlon-Smith urged the importance of using Mill #5 

as a community center rather than solely retail space.  Members of St. Mary’s Nutrition Center’s 

Charrette expressed needs for “storage (cold/dry), processing, preserving, multi-purpose 

certified community kitchen access (use for individuals/families who do not have kitchen 

access/appliances to prepare healthy meals for their family, as a business incubator, and as a 

prepared foods kitchen to generate income to partially sustain the project”.  Mrs. Hanlon-Smith 

also mentioned conversations with Maine Farmland Trust’s Mike Gold, who believes that the 

growth of farms must be mirrored by the growth of marketing opportunities and customer bases 

through food hubs.  To achieve this, Mr. Gold suggests diversifying and expanding existing 

farmer’s markets.      
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Dr. Mark Lapping 

The Muskee School of Public Policy 

 In our meeting with Dr. Lapping, we discussed the key issues of economic and social 

niche markets, the Maine Food Plan, addressing the root causes of food insecurity, business 

partnerships, and branding.  Taking a historical perspective on Maine’s current food-related 

issues, Dr. Lapping noted that New England was once the breadbasket of the nation, and could 

once again fill this role as the Midwest continues to experience soil erosion and drought.  The 

return of “value-added” food processing and distribution plants not only boosts the food sector, 

but creates local jobs, addressing the poverty at the root of food insecurity.  Dr. Lapping 

suggested partnerships with Stonewall Kitchen (currently the biggest food processor in Maine), 

and the Good Shepherd Food Bank.  A Bates Mill #5 food hub/production facility could supply 

locally to both organizations, filling gaps in local, nutritious produce.  Dr. Lapping also 

emphasized the importance of branding, suggesting that we emphasize the high quality and local 

production of our products to create profit.   

 

Tori Lee Jackson, Extension Educator 

Androscoggin and Sagadahoc Office 

Ms. Jackson noted that Mill #5 is too small to conduct a profitable indoor food 

production venture.  Even if the cost of renovations were covered, it would be difficult to find 

local markets for the high-priced goods that would have to be produced.  This, combined with 

the inconveniently north-facing sawtooth roof make the high-cost of supplemental lighting an 

unavoidable problem.  Ultimately, the extension agency recommends site development for 

indoor winter recreation.     

 

Dr. Mark Hutton 

Highmoor Farm Agriculture and Forest Experiment Station 

 Dr. Hutton discussed the feasibility of food production given the current architecture of 

Mill #5. His opinion is that due to the cement roof, plants would need to be produced solely by 

artificial light because there is not enough solar radiation entering the building with the way it is 

currently. Ideally, if the South facing roof could be replaced with glass, some of the costs for 

electric lighting would be minimally reduced. In terms of creating a viable agricultural 

environment, he believes it would be extremely cost prohibitive and impossible to recoup the 

initial investments. Finally, he believes that Mill #5 is too large of a space for the majority of 

single farmers yet too small of a space to produce fruits and vegetables for wholesale marketing. 

 

Dr. David Handley 

Highmoor Farm Agriculture and Forest Experiment Station 

 Dr. Handley discussed the importance of scale in the feasibility of such energy-intensive 

production systems. In his opinion, Mill #5 is too small to produce food on the scale necessary 
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for reasonable profits, and too large for small-scale community projects, such as an indoor 

Winter Farmer’s Market.    

 

Gene A. Giacomelli, PhD-Professor Ag & Biosystems Engineering Dept & Director CEAC 

The University of Arizona 

Dr. Giacomelli recommended staying away from indoor hops production, citing high 

market costs for the supplemental sunlight and heating necessary for high yields and the proper 

development of flavor.   

 

Anton Lutz 

Bay. Landesanstalt für Landwirtschaft, Institut für Pflanzenbau und Pflanzenzüchtung 

(Institute of Agronomy and Plant Breeding) 

The practical hops breeder for the biggest hops research station in Germany (supplier of 

Anheuser-Busch), Mr. Lutz said that outdoor hops production is significantly cheaper than 

indoor production, and that indoor production results in a low flower yield per bine.   

 

2. All data and figures can be found attached.   

 

3. Final Presentation  

http://prezi.com/erdwlp7ljary/food-production-in-bates-mill-5/ 
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