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1. Executive Overview  
Background:  
The Hopi Tribe is losing between 80-85% of its non-federal operating income as a result of the closure 
of the Peabody Mine.  Villages are experiencing double-digit percentage decreases in operating funds 
from the Tribe, and either must find replacement income or diminish Village operations and cut staff.  
The Hopi Tribe, through its Office of Community Planning and Economic Development, received a grant 
from the US Economic Development Administration to analyze the feasibility of a hydroponics business 
operation in conjunction with the interests of the Village of Moencopi (Lower). 
 
This project is funded by the U.S. Department of Commerce Economic Development Administration 
(EDA) Economic Adjustment Assistance Program under 42 U.S.C. § 3149, Section 209 of the Public 
Works and Economic Development Act of 1965 (Public Law 89-136), as amended by the Economic 
Development Administration Reauthorization Act of 2004 (Public Law 108-373). 
 
This project was identified by the consulting team of Building Communities and Native Builders as one 
of the many Village economic development priorities that were analyzed in 2018.  The Hopi Tribe 
contracted with a feasibility consulting team, led by Brian Cole of Building Communities. A team was 
assembled by Building Communities to address and oversee specific elements of the project. Listed 
below are the companies and their scope of work. 
 
As the table indicates, Building Communities coordinated the project with project management and 
was responsible for the production of the final document.  Much of the document production was a 
collaboration with DyneAquaculture.  The role of Native Builders was primarily related to land and 
infrastructure.  Finally, DyneAquaculture, AHEC and MGME to develop the business planning and 
financial analysis. 
 
The purpose of this document is to identify the range of motivations by the Village of Moencopi 
(Lower) and share the researched information in order that the Village leadership can determine 
whether to pursue the planning and development of a hydroponics operation.  
 
The Opportunity: 
The feasibility study’s goal was to determine if a hydroponics operation is viable for the Village of 
Moencopi (Lower). 
× Jobs/Economic Impact:  

o With diminished Tribal operations funding, can the study provide a viable opportunity for 
the Village to help mitigate economic and budgetary impacts?  

o Will the hydroponics business be a possible fit between the community and economic 
development needs and goals of the Village?  Evaluate different business models such as a 
JV or ownership to define the best working model for the Village. 

o How many local jobs can this create? 
o Can the needed positions be filled? 

× Maintaining Farming Tradition:   

o Since time immemorial, the Village of Moencopi (Lower) has been known for its farming 

practices and irrigated agriculture. Does hydroponics allow the Village to honor traditional 

farming practices, while being able to extend them?  
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o Corn, beans and squash represent a very important part of Hopi history, culture and way of 

life.  Will the hydroponics operation be in conflict with these traditional crops? 

× Water Rights Advocacy: Does this project help the Hopi people advocate for their water rights? 

One way to sustain water rights is to demonstrate current and future demand for water. 

The Assessment: 
As research was being conducted for the feasibility study, it became more and more evident what key 
elements need to be in place in order for a hydroponics project to be successful. All of the key criteria 
listed below MUST be present in order to have success. Should just one of the key considerations be 
missing, success of this project will be challenging.   
×  Construction/Natural Resources  
×  Growing Conditions (includes: Land, Infrastructure & Climate) 
×  Workforce/Labor Pool 
×  Proper Training 
×  Proper Size of Greenhouse & Technology 
×  Marketplace 
×  Financials  
×  Ownership Options  
×  Politics 

 
Total Project Cost: 
The total cost of the proposed one-acre hydroponic facility is $3.0M.  Of the $3.0M: 

o $2.6M is in CAPEX. Capital Expenditures include all the costs to purchase fixed assets such as 
building the facility, the equipment to grow the products, the delivery truck, etc.  

o $0.4M is allocated towards OPEX. Operating Expenditures are the ordinary and necessary 
expenses that a company spends to run its daily operations of the business. Included are items 
such as utilities, salaries, growing materials, packaging, business travel, etc. 

 

It is important to note, the cost to obtain power is not included in the financials, but an overview is 
included (energy numbers referenced on Page 31).  It should be noted that there are a variety of 
options to extend power to the site.  Depending on which option is selected, the ultimate costs and 
profits are determined. 

Revenue:  
After evaluating three scenarios: 100% Equity (project fully funded either by grants or a mix of grants 
and Hopi cash), 70% Debt/30% Equity, 100% Debt, all three are viable options to advance the project. 

CAPEX:

Greenhouse Build Out/Construction$2,507,724

Delivery Truck $100,000

OPEX:

Working Capital $400,000

TOTAL $3,007,724

Hydroponic Projected Costs

https://www.investopedia.com/terms/s/sga.asp
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Initial revenue will begin within 10 months of breaking ground, with an estimate of $9,499/bay/month 
across all twelve (12) bays in the operation.   
 
At a steady state, the operation is projected to deliver revenue of over $1.4M per annum and will 
produce extremely healthy earnings (EBITDA > 35%) and Net Cash Flow. Net Cash Flow is positive in all 
scenarios, but the less debt that is incurred, the stronger the net cash flow because debt requires 
principal and interest payments.  
 
Job Creation: 
The facility will create 16 new jobs, with total salaries equating to roughly $478k.  
 
Feasibility: 
When evaluating the opportunity and assessing all the key criteria for success, the project IS feasible 
for the Village of Moencopi (Lower) IF, and it is a big IF, power is able to be supplied to the facility. 
 

2. Introduction to Hydroponics  

What Is Hydroponics? 
Hydroponics is an ancient method of growing plants without soil, utilizing liquid nutrient solutions to 
enable plant growth. The word hydroponics literally means, “working water.” Instead of depending on 
the soil to deliver needed nutrients, fertilizers are dissolved in water and circulated past the plant 
roots. Essentially we are ‘cutting out the middle man,’ which is that soil-water-plant interface and 
provide all the plant needs in the solution. This controlled method of production means that the 
delivery of nutrients can be tailored for optimum plant growth and productivity. These controlled 
soilless systems are generally used in greenhouses where environmental conditions can also be closely 
calibrated for plant production.   
 

Year 1 Year 2 Year 3 Year 4 Year 5

Revenue $456.0 $1,367.9 $1,436.3 $1,508.1 $1,583.5

100% Equity (Mix Grant/Cash)

Net Cash Flow (2,767.87)$ $404.6 $501.3 $553.6 $608.9

EBITDA % -33.7% 33.4% 35.3% 37.1% 38.9%

70% Debt/30% Equity ($2M Loan + $1M Grant)

Net Cash Flow ($2,851.9) $320.6 $314.9 $367.2 $422.5

EBITDA % -33.7% 33.4% 35.3% 37.1% 38.9%

100% Debt 

Net Cash Flow (3,007.87)$ $254.6 $216.6 $268.9 $324.2

EBITDA % -53.4% 33.4% 35.3% 37.1% 38.9%

Projected $ (000)

Financial Overview - Based on $3M Capital Need
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The earliest examples of hydroponics date back to the Hanging Gardens of Babylon and the Floating 
Gardens of China. Humans used these techniques thousands of years ago. Since the early 1900’s, 
hydroponics has been investigated fairly actively. Although the general theory behind hydroponics 
remains the same, modern technology has enabled us to grow plants faster, stronger, and healthier, all 
while improving upon the economic feasibility. 

 
A multitude of plants, vegetables (I.e. lettuces, kale, spinach, 
microgreens, cucumbers, edible flowers, herbs, peppers, etc.) and fruits 
(I.e. tomatoes and strawberries) can be grown in the system.  
 
 
 
 
 

Hydroponic Overall Benefits: 
Hydroponics offers a host of benefits that lend itself to being a credible, alternate growing source and 
can effectively deliver a message to the marketplace that the products produced by the Hopi’s will be 
superior, purchased at a favorable price: 
× Grow 24/7, 365 days/year - One of the most significant benefits of climate controlled 

Hydroponics is there are no growing seasons. You can provide optimum growing conditions 

year-round resulting in product all year - in season and out of season. The ability to 

grow/provide items that are typically out of season is the advantage we have over traditional 

farmers. The ability to buy a high-quality product all year round is the selling point to Chef's/ 

Retail Chains and the reason they will pay a premium both in and out of season. 

× No Pesticides, herbicides and chemicals  

o Hydroponic systems completely eliminate the traditional need for soil and the harmful 

micro-organisms and chemicals that come along with its use.  

o The fully enclosed grow space acts a barrier to pests that would traditionally damage 

and/or destroy crops (grasshoppers, caterpillars, aphids, thrips, etc.).  
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× Superior Quality – Better Flavor and appearance are self-evident. 

o Significantly higher nutritional value 

Á  85% mineral depletion of North American soil. Utilizing minerals in the water 

adds the nutritional value back into the plant.  

Á Produce harvested, shipped, and received at stores alive; maintaining its 

nutritional value. 

o Substantially longer shelf life - Because the produce is still connected to their growing 

source, it is considered still living. They are sold with their roots intact, which means 

they last longer and stay fresher. This is clearly beneficial to everyone from the grower 

to the retailer and, most importantly, to the consumer. 

× Controlled environment 

o Virtually sterile environment – The plant has never touched soil, nor human hands (use 

gloves to pull the product).  

o Controlled Environment Agriculture (CEA) – Any agricultural technology (control panels, 

wet-wall, exhaust fans, heaters, jet fans, etc.) that enables the grower to adjust a crop’s 

environment to the optimal growing conditions, such as temperature, relative humidity, 

light, airflow, etc. with the following equipment. 

o The Greenhouse System uses sensors and mechanical controls to create the ideal 

growing climate/environment and optimize plant production. 

o Better manage costs, less waste, reliable production. 

× Sustainable   

o Less water consumption - Hydroponics requires 1/10th of the water consumed by 

conventional farming methods.  

o Space efficiency – there is 4-10 times the yield per acre (crop dependent) of 

conventional farming. 

o More eco-friendly – Transportation is ~60% of the cost of produce arriving at a grocery 

store/restaurant. Because we produce locally (< 300 miles vs. an average 1,682 miles), 

there are major reductions in pollution generated from fossil-fuel delivery vehicles. 

o CO2 Reduction – More greens produced per acre means more CO2 absorbed from the 

atmosphere.  

o No fertilizer or sediment run-off that pollutes steams and drinking water supplies. The 

nutrients are mixed into recirculated water in a continuous-flow, closed loop system. 

Sustainable agriculture programs are key building blocks to developing both an environmentally and 
consumer friendly business. The safety and quality of locally grown food is becoming more important 
to the future and security of any society, and may provide an element of certainty to many individuals 
in times of regional crisis or disaster.  
 
It is important to note that there are a few risks to consider that are associated with hydroponics, but 
they do not outweigh the benefits:  
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¶ Installing a hydroponic system can be expensive. 
¶ More supervision is required. 
¶ Mistakes and system malfunctions affect plants faster, without soil acting as a buffer. 
¶ Hydroponic gardens are affected by power outages (need a backup generator). 
¶ It requires the use of better water. 
¶ Waterborne diseases and pests may spread quickly. 

3. Key Considerations for Success: Proper Size of Greenhouse & Technology  
 

 
Hydroponic Facility Interior (Manor (Austin area), Texas) 

 

Through study’s analysis, the recommendation is to initially design, install, start-up and operate a one-
acre hydroponic facility. The state-of-the-art greenhouse will be approximately one 36,000 ft2 (Exhibit 
1) used for producing varieties of leafy greens and herbs for local, Flagstaff and Phoenix markets. 
Ideally, expansion could occur anytime around or after year 3.  
 
When considering the size of the greenhouse, it was determined building a ½ acre facility would not be 
recommended (Exhibit 2). This is based on the economic feasibility, as the smaller the footprint, the 
higher the price per square foot.  Both the construction and operation of the facility would be cost 
prohibitive. To build one acre, the construction/building costs would be only 30% more than that of a 
½ acre, however, revenue from the one acre would be double.  
 
From an operations perspective, in having just a ½ acre, the benefits of scale are lost. This decrease in 
planting space reduces the variety and availability of plants, thereby limiting the amount of retail 
partners, which in turn increases risk.  Some additional benefits associated with ‘scale cost breaks’ 
include: labor, purchasing supplies in bulk, and managing administrative costs.  
 
So the question then becomes, why not go larger, if the marketplace can take whatever can be 
produced? While the Hopi’s could build a larger facility, it would not be recommended as a steep 
learning curve and process exists when initial growing begins in a one-acre facility. It is not wise, nor 
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recommended to have too much too soon. Once the Hopi’s become experts and have established a 
comfort level with one acre, expansion can occur, which typically occurs around year 3. 
 
Technology Recommended:  Nutrient Film Technique (NFT) 
The type of equipment chosen also plays heavily into the success of the operation. There are 5 popular 
methods of hydroponics; Ebb and Flow (Flood & Drain), Deep Water Culture (DWC), Drip (recovery or 
non-recovery), NFT (Nutrient Film Technique) and Aeroponic. While there are hundreds of variations 
on these basic types of systems, and numerous products on the market, all hydroponic methods are a 
variation (or combination) of these systems.  A brief description along with their advantages and 
disadvantages are highlighted in Exhibit 3. 
 

 
         ZipGrow Vertical Towers            Juice Plus Grow Towers 
 

Recently the NFT (Nutrient Film Technique) systems became recognized as the single best way to grow 
fancy lettuces and other leaf crops, including several varieties of herbs. The NFT has already been 
proven by the world’s leading growers to be the most efficient, most productive, and most profitable. 
Thus, it is recommended to utilize the NFT system to grow produce.  
 
The NFT is a solution culture system where that the plant roots are directly bathed in a flowing nutrient 
solution. The NFT system is constructed of a steel support system that holds rows of food-grade PVC 
channels. There is a small stream of nutrient rich water (the film) continually flowing along the bottom 
of the channel. This thin flow of solution delivers the needed nutrients to the root of the plants while 
optimizing the oxygen available to the root zone. The growing channels have removable top caps for 
ease of cleaning. The plastic top caps have specifically sized 
holes punched for the plants at optimum spacing. The ends of 
the channels are covered and fit directly into the drain line. 
The drain line is closed to inhibit algae growth. The NFT 
system is a closed system where the nutrient solution is being 
recirculated between the buried nutrient tank and the 
channel. This closed system also conserves the nutrient 
solution and does not allow for evaporation, only 
transpiration from the plant stomata. Irrigation line runs from 
the buried nutrient tank and is then delivered to each 
individual channel using a small feed line. (Hydroponic System 
Images: Exhibit 4) 
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 1 . Optimal Nutrient Solution is calibrated using an Automated Fertroller (Exhibit 3)    

a.   The fertroller’s probes constantly test the pH and Nutrient levels in the water adjusting 

pH and/or nutrients (EC level) as needed (creates optimal nutrient solution for your 

plants) 

b.   The adjusted water (optimal nutrient solution) is then returned to the nutrient tank. The 

system will continue to circulate water through the fertroller making sure your nutrient 

solution is always inside an optional range   

2.   Nutrient Pump (B located inside the large in-ground nutrient tank A) – Pumps nutrient solution 

out to the system through the feed lines and into the grow channels via the feed tubes C. 

3.   Plants absorb the nutrient solution through their roots D 

4.   Unused nutrient solution (not absorbed by plants) passes through the grow channel, into the 

return line E and flows back into the large in-ground nutrient tank A 

5.   This recycled nutrient 

solution mixes back into 

the large in-ground 

nutrient tank. The 

fertroller eventually 

adjusts the recycled 

nutrient solution 

(corrects any changes in 

pH and adds nutrients 

absorbed by the plants). 

6.   Nutrient Pump sends the 

recycled solution out to 

the system again – repeats the 

exact same process (Closed Loop System – constant flow). 
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The recommended NFT system (made by CropKing) is designed so that the nutrient solution returns to 
an underground storage tank after flowing through the channel. An underground tank allows for 
gravity return of the nutrient solution. CropKing NFT systems are also created to work with a fertroller 
system that monitors and adjusts both the pH and the EC of the nutrient in the underground tank to 
match the requirements of the plants.  
 
NFT Benefits: 
While benefits were previously mentioned for utilizing hydroponics as a whole, there is a litany of 
benefits to utilizing the NFT system to grow produce versus other methods.  

× The cost of building a NFT system is low. 
× You can use any grow media to hold the plant. 
× Lower fail rate. 
× More consistency size, color and shape throughout the entire grow system. 
× Less clogs and easier to remove clogs. 
× Less time to plant, harvest and clean grow channels (easier to clean system). 
× Ability to grow most leafy greens and herbs. 
× Great with organics. 
× No concerns plant spacing and exposure to sunlight. 
× You can reuse the water. 
× Constant water movement keeps water from going stagnant. 
× Less exposure to outside elements (everything is closed/sealed). 
× Less water loss to evaporation and less algae growth (CropKing design). 
× More efficient and easy access to the planting/harvest area.  

o Given the grow channels are about waist/chest high (depending on height of the 

laborer), it is similar to an assembly line worker’s station making work conditions not as 

hard on the harvest crew’s body (no bending or stretching while planting/harvesting 

product) 

o Less wasted movement while planting, harvesting and cleaning the grow channels. This 

is very important for commercial growers. Efficiency is key as you scale up/increase your 

grow space.  

NFT Challenges:  
While the benefits are long, there are a few challenges to consider: 
× pH fluctuation/ monitoring required. 
× If the pump breaks, plants could die quickly. This is because there is no media to hold water. 
× May need a chiller. 
× Plants with short roots will need to be top fed or drip line incorporated, until roots grow to 

bottom of PVC. 
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Project Costs 
The full cost for this project is expected to be approximately $3.0M ($2.6M CAPEX, $0.4M OPEX). While 
several bids were submitted by plumbing and electrical companies, the construction buildout of the 
project is an estimate (Exhibit 5). In order for a firm bid to be ascertained, a survey and site engineering 
plan will need to be executed. All line items will need to be verified and adjusted based on actual 
conditions determined after the site engineering is completed. A 10% contingency has also been 
included in the total figure to allow for changes and any unforeseen items.  
 

 
 

There was a legitimate struggle locating local construction talent to bid on the project. That being said, 
the recommendation is to continue the process of identifying local talent to build the facility, if 
possible. As evidenced by the two quotes received, utilizing resources from Flagstaff will cause the cost 
of the project to be exponentially higher. The belief is the remote location and challenge of mobilizing 
contractors (when the work is abundant in higher populated areas such as Flagstaff), is significantly 
impacting the construction bid. Should there be a decrease in the construction costs of the project, 
profits will be positively impacted.  
 
Project Timeline 
Upon funding, work will begin immediately in the Village of Moencopi (Lower) to engineer the site 
layout and complete the design necessary for permitting and final drawings. Produce (and revenue) 
will begin to be delivered from the site by Month 10 and will be in full operation by Month 13. The 
Gantt Chart below provides an estimated project timeline based upon development of similar projects 
in the United States. 
 

 

CAPEX: $2,600,000

Greenhouse Build Out/Construction$2,500,000

Delivery Truck $100,000

OPEX:

Working Capital $400,000

TOTAL $3,000,000

Hydroponic Projected Costs
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4. Key Considerations for Success: Hydroponics Growing Conditions 
As we evaluated the key considerations for success, growing conditions are critical to the viability of 
being able to raise produce. There were multiple factors that fall under this umbrella and all met the 
parameters to be able to move forward.  

Weather is a key element with hours of sunlight being one of the most critical factors. All plants 
require sunlight to grow but the amount of direct light often depends on the type of plant. Plants 
typically require between 8 and 10 hours of direct light per day. The great news is Flagstaff sees a great 
deal of sun per year at 3,501 hours versus the US national average of 2,692 (and nearly 800 more 
hours/yr (roughly 2 hours more per day) than the hydroponics facility helping model this project, CTSG 
((Central Texas Specialty Growers) in Manor, TX).  

Drastic temperature changes of the weather being too extreme (either being hot or too cold) for too 
long can negatively impact growth and significantly affect costs. A plant’s temperature needs to be 
maintained at a consistent range in order to avoid sending it into shock. The ideal temperature range 
for vegetables which are planted during the fall/winter months fall in the range from 50 to 70 degrees. 
Vegetables planted during spring/summer months conditions can grow in a temperature range of 60 to 
80 degrees.  According to a greenhouse grower in Hopi Village, the weather tends to be moderate year 
round, with only July and August being the most challenging months of the year, driven by the heat 
and monsoon season. This weather thereby aids in the growth of the plants and keeps the expense of 
heating and cooling the facility fairly consistent and lower. 

Humidity was the final weather component evaluated. Given, the more arid conditions, it is believed 
less humidity will have a positive effect on the growing conditions and put less stress on the wet-wall in 
the greenhouse. The main benefit of less humidity is the ease in the ability to cool the greenhouse, 
more than a location with higher humidity.  
 

5. Key Considerations for Success: Hydroponic Location  
Several visits were made to multiple sites in the Village of 
Moencopi (Lower) to assess which location would be most 
appealing. It was determined the most suitable location to 
build the hydroponics facility would be across from the 
proposed community development. This location offers 
ideal accessibility, as it runs right off a main road.  
 
Water, a critical factor in the hydroponic equation is also 
available by drilling a well to the N aquifer. It is important 
to reiterate, while a hydroponics facility utilizes minimal 
amounts of water, it can still assist in maintaining water 
rights. At CTSG (in Manor, TX), nine months out of the 
year, 50,000-70,000 gallons (~4.5 gal/minute) are needed 
per month. During the hottest 3 months of the year, 
180,000-200,000 gallons are required per month.  
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For many hydroponics business development projects, acquisition of land is a major cost factor.  If this 
project is able to access land at no cost, this does provide a comparative advantage. 
 
The only caveat to having this be the perfect location to build the hydroponics operation; not having 
power nearby or onsite. In evaluating several alternatives, there are two options. The first would 
require the power company (APS or NTUA) to pull three miles of line. The estimated cost provided to 
run the line was $500k.  Given the hydroponics facility would require on average between 12,000-
25,000 kwH per month (with an ongoing expenditure estimated at $3k/mo), it teeters between being 
considered an extra small to small business by APS (Exhibit 6). Thus, it does not appear to be a large 
enough project to warrant the power company to pull the line for free.   
 
The best strategy moving forward would be speaking to the power company about the expansion plans 
of the community center along with the needs of the hydroponics operation. In combining the needs of 
the community development in both the short and long term along with the hydroponics operation, 
the chances are much greater for the power company to be receptive to pull the line for free.  
 
The second viable option is using solar on site (see separate PDF: SRS Proposal Hopi Greenhouse Off 
Grid 233kW 12.18.19 (2)).  The PV Solar Facility will consist of (628) 370-watt Modules and will take 2 
acres of land to construct. It is intended to power 100% of the Greenhouse and offices electrical needs.  
The facility will use roughly 70% of the energy, leaving excess capacity for expansion and other needs 
as they arise.  Included is a 300 kWh Battery backup for energy storage. If the Battery banks run low, 
propane fueled Micro-Turbines will kick in to ensure the Greenhouse is kept at the desired growing 
temperature each hour per day, per week throughout the year.   
 
There are DOE Grants available that could cover 50% of the Facility cost. In addition, there are Federal 
Solar tax credits and Federal rural development tax credits available to create a feasible financing 
option to fund construction.  
 
With additional Federal grants and Tax credits, this project is easily expandable at the site to power 
additional Greenhouses or to power housing. 
 
Considerable research was conducted between 2010-2015 on the project proposed site.  Exhibit 7 
provides this detail.  
 

6. Key Considerations for Success: The 
Labor Force  
The hydroponics facility would create 16 jobs (3 salaried, 
13 hourly), generating roughly $478k in pay, with benefits 
also being offered (if needed).  
 
Listed below are the roles that will need to be filled, the 
number of individuals needed in each role, along with the 
pay associated with the title (Job Descriptions: Exhibit 8): 
× Farm Manager (1) - $60,000/yr 
× Grower (1) - $41,500/yr 
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× Maintenance (1) - $37,500/yr 
× Driver (1) - $16/Hr 
× Production Supervisor (1) - $15/Hr 
× Laborers (11) - $12/Hr (AZ min wage $11/Hr) 

 
Given the technology, the question was raised if there would be the right pool of talent to fill the 
positions. The three salaried roles will be the most critical to fill with the appropriate aptitude and 
expertise. It is believed that with the closure of the Navajo Generating Station and the Peabody Coal 
Mine, there will be over 750 area jobs lost, so there will be a range of talented individuals (from 
managerial titles to hourly workers) seeing employment opportunities. At the same time, Hopi has 
generally considered itself to have a 66% unemployment rate.  The combination of these two 
factors/statistics might lead to an obvious conclusion that there is ample labor force availability at Hopi 
to support the hydroponics project. 
 
AZ at Work is a key resource in identifying talent as they possess a robust database where they can 
match the specific requirements of the job to the talent in the database in both supervisory and labor 
roles. AZ at Work also indicated that during their last job fair, over 1,000 people were seeking 
employment. They believe there should be ample resources available when the timing is right. A few 
additional names that were provided to connect with when beginning the search were Jim Parks, 
Board Supervisor (Coconino County Supervisor for District 4) and Stephanie Ray, Executive Director NE 
Local Workforce Area. 
 
Through our research, we also uncovered an individual with greenhouse growing capabilities who has 
the potential to fulfill one of the key positions on the team as the grower.  
 
The University of AZ would be yet another invaluable tool in the search for employees. Potential for 
internships, training and research opportunities could present themselves as well when establishing a 
relationship.  
 
It would be, however, an incomplete analysis as other labor force factors and labor force motivations 
must be considered to determine the availability of a qualified labor force at the Village of Moencopi 
(Lower). 
 
According to research conducted by AHEC (Exhibit 9), while Coconino County has lower income, a 
lower median age, and a higher rate of poverty than the rest of Arizona; there is a much higher 
proportion of Coconino County residents with postsecondary educational degrees compared to the 
rest of Arizona.  
 
Private-sector, traded-sector business operations are rare in Indian Country, and especially at Hopi.  As 
such, it is challenging to find similar business operations in order to draw inferences about labor force 
availability and cost.   
 
Broadly speaking, the private sector in non-technical industries pays an entry wage of $10 per hour and 
increases to $14 for more experienced workers.  Managerial positions can be filled at $30,000 to 
$50,000 per year.  
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The hydroponics operation may find that it has two primary “age groups” with respect to the labor 
force.  The first age group would be non-college bound youth looking for private sector employment in 
a relatively low-skill sector.  The second age group would be area people retiring from existing jobs but 
looking to augment their income with work that they find beneficial and meaningful. 
 
In general, on-the-job-training will be sufficient.  There will not be mandatory educational or training 
thresholds to meet in order to be a production worker at the hydroponics operation. 
 

7. Key Considerations for Success: Proper Training 
While training is essential for all employees, the three key salaried roles are going to require significant 
additional training programs in order to have a successful operation. The following recommendations 
have been established to ensure the staff has the appropriate supports in place: 

× CropKing Training (3 Days) – This is an intensive training conducted by CropKing a certain 
number of times per year, offered in different locations across the US. When purchasing an 
acre greenhouse or larger, training is offered for free to three employees. Only expenses 
incurred would be for travel, accommodations and food.    

× Hands on Training in Manor, TX (2 weeks) – Just prior to the Hopi facility becoming 
operational, Blake McAlister, Operator from CTSG (Central Texas Specialty Nutrition) will 
conduct a hands on training, teaching the ins and outs of running and operating the facility 
(growing, selling, packaging, distributing, etc.). 

× Training at Hopi Greenhouse (2 weeks) – When operational, Blake will perform hands on 
training at the Hopi Greenhouse to instill confidence in running and operating the facility. 

× 1 Year Consulting – Blake will offer his professional services and expertise for one year. 
Consulting fees will include: 

o Quarterly visits to check in with the staff and the operation 

o On call via text, video, phone, email – most issues can be resolved through 

these methods of communication 

o Emergency visits, when necessary 

o Relationship building with partners in the hydroponics industry. During this year, 

Blake will begin making introductions to the experts who can help identify and 

resolve issues to specific concerns 

o Hiring – Blake can assist in identifying and hiring the right fit, depending upon 

the role 

8. Key Considerations for Success: The Market 
Overall Hydroponic Marketplace: 
Many factors played into evaluating the marketplace to determine if there is a viable market for 
hydroponic produce. When taking a snapshot of the hydroponic industry in the US, sales in 2018 were 
$891M, with an impressive projected CAGR (Compound Annual Growth Rate) of 20.3% to $3.7B in 
2025. The leading product in the hydroponics category is leafy greens (such as butter lettuce), 
commanding 35% of the market in 2018. By 2025, leafy greens will increase its hold on the market at 
41%, growing to $1.5B in sales. Microgreens holds the #2 position in the hydroponics sphere owning 
20% of the category market share in 2018.  
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Looking around the globe, Holland has 
been a leader in the hydroponic industry.  
In this small country, no larger than the 
state of Connecticut, there are over ten 
thousand acres of greenhouses utilizing 
hydroponic technology. Due to poor 
growing conditions, Mexico also grows 
tomatoes in hydroponic growing systems.  
England’s hydroponic industry, while 
somewhat smaller than Holland, still 
includes well over four thousand acres of 
hydroponics.  Canada has over 1,000 acres, 
but in the US, there are only about seven 
hundred acres of hydroponic greenhouse 
production.  Most of this hydroponic 
production is in tomatoes, a much smaller 
amount is in cucumbers and lettuce. 
 
Why this small amount, in a country far larger geographically and in population than their European 
counterparts?  It is primarily because, until recently, the US demand for high quality, pesticide free, 
locally grown vegetables had lagged behind that of other countries, but not anymore.  With the 
popularity of the farm market, consumers feel good about buying directly from their local farmers. 
 
US Consumer Trends: 
Twenty years ago very little lettuce was offered to the consumer beyond iceberg lettuce.  With an 
increased interest of today’s consumer in nutritional value, dark green leaf lettuce is now much more 
popular than iceberg lettuce.  Almost any upscale restaurants offer salads using a variety of good leaf 
lettuce.  
 
The most basic of assumptions exist, continued growth of population increases demand for quality 
produce.  People’s desire and consciousness for healthy food has long passed the “fad” stage and has 
become the standard.   
 
When considering the top US consumer trends, hydroponics products resonate with today’s consumer 
as they are demanding products be:  
× Fresh 

× Locally Grown 

× Safe, Traceable and Transparent 

× Sustainable 

× Full of Flavor and Nutrition  

Consumers are more savvy and knowledgeable than ever about where their products come from and 
how they are produced. Since lettuces are one of the most popular and most frequently purchased of 
all produce items, this situation provides an opportunity to fill a huge need for good quality, locally 
grown greens. Hopi Living Lettuces & Herbs can deliver on all aspects of the consumer trends and then 
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some.  (For a deeper dive into the entire marketplace content of Hydroponics, Organics, The 
Marketplace, Customers, etc. please see Exhibit 10) 
 
AZ Marketplace & Agriculture: 
Drilling down from the US to the AZ marketplace and the agricultural scene, one begins to see how 
integrated they are. According to the AZ Department of Agriculture’s 2018 annual report, AZ 
agriculture demonstrates the states’ support, particularly in the leafy greens business: 
× $2B in leafy greens sales contributing to AZ 

economy in 2015. 

× 3rd largest producing state for fresh 

vegetables. 

× Produces 15 leafy greens. 

× #2 in US for lettuce & spinach; 25% US 

production.  

× 4th in country in acres of organic 

vegetables. 

× In 2007, AZ leafy greens program became a 

model for other states. 

AZ has a strong leafy greens and produce industry, supporting both the US and AZ economies.  Delving 
a little deeper into the AZ marketplace, it can be estimated how much leafy greens support would 
potentially be derived from the AZ consumer, specifically in the AZ marketplace. 
 
Data from Statista of per capita consumption of fresh vegetables in the US in 2018, by vegetable type 
shows when adding up all the leafy greens (within the top 23 vegetable items accounted for), head 
lettuce, leaf/romaine lettuce and spinach comprised of 26.5lbs consumed per person, per year. 
Taking AZ’s population of 7.2M and multiplying that by 26.5lbs of leafy greens (as illustrated in the 
chart below) equals 190M pounds of leafy greens consumed by Arizonians annually. Distilling that 
down a little further, fulfilling just a mere 5% of the AZ marketplace with hydroponic produce, you 
would need to grow 9.5M pounds of leafy greens. If one bay produces approximately 21k pounds of 
leafy greens per year, it would require roughly 453 bays to satisfy only 5% of the marketplace.  
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Therefore, in making the recommendation to begin production with a one-acre facility containing 12 
bays, it is just scratching the surface in terms of the marketplace potential. There is without question 
plenty of “room to grow” (pun intended)!  Unlimited potential appears to exist in fulfilling just the AZ 
marketplace, without even looking outside to bordering states. 
 

Product Options: 
The Hopi living lettuces and herbs intend to establish a reputation in the area as the producer of the 
highest quality produce available, reaching a large and growing segment of the consumer market. With 
the controlled environment and superior quality produce grown without the use of pesticide, at a 
competitive cost, Hopi Living Lettuces and Herbs can command higher prices. 
 
Here is a list of products that can be introduced to customers to initially grow in the one-acre facility: 
 

  

 
 

 
 
 

Herbs: Basil 
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Initial Growing Proposal 
While dialogue needs to progress with Hopi’s potential customers to establish their product needs, the 
following template serves as a recommendation in which to move forward.  According to CTSG, based 
on their actual numbers and growing expertise, the sweet spot for production is selling 60% of the 
produce to Retail Supermarket Chains (I.e. Bashas’, Whole Foods, Safeway, etc.), with the remaining 
40% to Bulk Food Service Distributors (I.e. Sysco, Aramark, US Foods, etc.). Having this balance allows 
flexibility in the selling of the product, while also maintaining healthy margins.  
 
When selling to retail, there is more labor, packaging, labeling, etc. that occurs. However, the margins 
are higher on that produce. Conversely, when selling to bulk food distributors, the labor and packaging 
are less, but the margins are lower.   
 
On the retail side, of the 60% of the produce being grown, it is suggested to raise 50% butter lettuce 
along with a 10% Hopi duo blend (mixing 2 types of living lettuces). On the 
bulk distribution side of the business, all 40% of the produce should be mixed 
petite lettuces.  
 
While not baked into the financial model, microgreens can be grown outside 
of the bays and not take up any valuable real estate. They are quick to grow 
and have robust margins. It would be worth further investigating this 
opportunity, particularly on the bulk distribution side of the business. 
 
Herbs were also not included in the financial model, but would be worth 
further exploration as they turn quickly and can generate solid margins as 
well. They can also add more items to the product mix, bringing additional 
facings at retail, thereby increasing shelf presence.   
 

Initial Growing Proposal Sales 
Numerous scenarios were run to identify which alternative would generate the greatest amount of 
revenue and profits possible for the Hopi hydroponics facility. The recommendation of the 60% 
Retail/40% Bulk Distributor with the varieties of leafy greens suggested provides a healthy business 
with over $1.4M in sales. To be conservative, sales were adjusted to 95%, bringing sales in at $1.3M 
per year. 
 

 

# 

Bays Count

# 

Cases/

Wk $/Case

$ 

Generated/

Week

$ 

Generated/ 

Year

Sales @ 

95%

Butter 6 12 750 $22.00 $16,500 $858,000 $815,100

Duo Blend 1 6 100 $14.00 $1,400 $72,800 $69,160

Mixed Petites 5 12 625 $15.00 $9,375 $487,500 $463,125

TOTAL $1,418,300 $1,347,385

MicroGreens 100-150 Flats/Yr @ $18/flat = $1,800/year @ 95% = $1,710

Retail & Wholesale Revenue Generated



Agriculture Hydroponics Feasibility Study                          Confidential Page 21 
 

Again, microgreens are not incorporated into the financials, but for demonstration purposes could 
serve as an incremental side business, bringing in additional revenue at roughly $1,710/year.  
 

Distribution Opportunities: 
If the marketplace abounds with opportunity, where would customers exist for the Hopi’s to distribute 
product? AHEC (Al Henderson Economics Consultants, Milford Cosen) and MGME (Mark Glen Moore 
Enterprises, Mark Moore) researched the marketplace to identify the most ideal customers with whom 
to partner.  
 
AHEC and MGME believe the top two channels in which to distribute product are 1) Direct to 
supermarket warehouses and 2) Food service distributors, as demonstrated in the diagram.  

 
 

Potential Bulk Food Services Distributors: 
Below is a list of the major Bulk Food Service Distributors serving AZ. Bulk Food Service Distributors 
service restaurants, and institutions such as schools, universities, and hospitals.  

 
 

Initially, the thought was to focus on a larger player in this segment, Sysco Food Services. Seeing as 
they are a main player in the bulk food service industry, the team believed they might be a perfect 
candidate to distribute Hopi produce. Discussions held with a produce buyer from Sysco (located in 
Phoenix) indicated:  

1) They do not focus on organic products in this category. Their customer base is extremely 
diverse and is not requesting organic from Sysco at this time. 
2) The higher end restaurants that would be interested in purchasing organic from Sysco is an 
extremely small percentage of their distributed accounts. 
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While Sysco denoted an interest in hearing a presentation 
to look at product mix and pricing once the Hopi 
hydroponic greenhouse was up and running, it helped us 
determine initially, right out of the gates that Sysco might 
not be the right fit for the product. As AHEC & MGME 
continued their research, Peddler’s Son Produce and 
Provisions (PSP&P) was discovered and a meeting was held 
with Joe Palmisano, the Owner, on November 7, 2019.  

 

PSP&P was established in Phoenix, AZ in 1988. The company has evolved and grown over time into a 
54,000 sq ft warehouse, servicing 800 restaurants. Currently, they carry 114 leafy green products, with 
a 4 oz organic micro greens being their main hydroponic product. YTD, they have purchased $130,000 
worth of micro greens, with projected year-end purchases over $150,000. Their current purchase price 
on the micro greens from their current supplier runs between $7.50 to $8.50 per 4 oz package. 
Upcharge is 50% distribution margin to the restaurants.  
 

PSP&P has indicated a sincere interest in the Hopi product when it becomes available. 
 
Similar to finding a bulk distributor, research was also conducted on the retail side with supermarket 
chains to identify at least one retailer who would be interested in carrying Hopi products.  
 
Potential Retail Supermarket Customers: 
Major Retail Supermarket Customers located in the AZ marketplace.  
 

 

 
 

Multiple visits were made to major retail supermarket chains around the Flagstaff and Lower 
Moencopi areas (Exhibit 11). Many of the major supermarket chains carry at least one, if not multiple 
living lettuces. Pete’s (located in Carpinteria, CA) butter lettuce was the primary competition as it had 
several butter lettuce skus at varying retailers (3 pack, organic and regular). There were also many 
private label brands such as O Organics (Safeway), Private Select and Simple Truth Organics (both 
Kroger brands). Price points for the living butter lettuce ranged from $2.49-$3.99 (for a 5oz container), 
with typical turns on the butter lettuces being between 36-64 units/wk. Typically chain supermarkets 
on average place a 40% to 50% store margin on products sold in the produce department. 
 
Only one retail location, Natural Grocers, carried a micro green product, while a mixed variety of living 
herbs were available at every retail location. Prices for living herbs ranged from $2.50 to $2.99 per 0.75 
oz package. 
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The images below capture the hydroponic items discovered during the store visits. As you will note, 
there is nothing truly local, despite many retailers promoting just that. 
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When determining how best to capitalize on the retail marketplace, one retailer stood out as the ideal 
partner. That customer was Bashas’. Bashas’ headquarters are located outside of Phoenix in Chandler, 
AZ. They have 115 stores, 27 of which are on Reservations. While 
they heavily promote selling local products in their stores, we 
noticed that the only hydroponic products they were offering 
were from Pete’s (a CA company). It was obviously clear there 
was a genuine opportunity to approach them, that they would be 
the ideal partner.  On November 7, 2019, AHEC & MGME visited Bashas’ headquarters to meet with 
both Edward Basha II, the Owner and ‘Trey’ Basha III, the President & CEO of the company.  
 

The meeting went extremely well as .ŀǎƘŀǎΩ ŜȄǇǊŜǎǎŜŘ ŀ 
sincere desire in partnering with Hopi as soon as the approval 
occurs to build. This partnership could be the perfect fit.  
Bashas’ has a 3,600 sq ft hydroponics facility at the University of 
AZ. One of the key areas of exploration is testing nutrients and 
nutrient levels. They were extremely interested in working with 
the Hopi’s on understanding the water quality and the nutrients 
being utilized when growing products for their customers.  
Bashas’ also shared their must haves in order to form a 
partnership: 
× Nutrient Solution – Again, Bashas’ would like to roll up 

their sleeves and be heavily involved in the selection of nutrients 

being incorporated into the water to grow the produce. With 

their current testing, they may have key learnings that could be 

extremely beneficial to growing produce in AZ.  

× Water Quality Testing – Understanding water quality is high on their list of requirements. They 

would also like to be in the know regarding the water quality from the N aquifer from which we 

will be creating a well.  

× Organic – Preference is to have organic products. While organic solutions are similar in price to 

non- organic, it is unknown if the growing time differs and will slow down the process. 

× Locally Grown – This is a huge benefit to the Hopi 

× Sustainability – Bashas’ is already familiar with all the benefits hydroponic produce offers in the 

area of sustainability. 

While Bashas’ is currently purchasing hydroponics from Pete’s (the current 
product turns 36-60/wk/store, margin is between 40-50%, with a $2.99 
retail price point), it was pointed out that having a locally grown product 
from the Hopi’s is something that would have a great story to market and 
fare well in their grocery stores, allowing it to command a higher price 
point (suggested retail price of $3.99).  AHEC provides a branding strategy 
to best leverage the sales of the Hopi produce (Exhibit 12).  
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In evaluating the Hopi retail production numbers (Pg. 20), it was determined if Bashas’ sold on average 
48 butter lettuces per week (approx. 4 cases), per store, they could supply all 115 stores with Hopi 
Living Butter Lettuce. This would fulfill 60% of Hopis production, leaving the remaining 40% open for 
other retail avenues, such as a Whole Foods.  
 

All (100%) of the Duo Living Lettuce production could supply roughly 44% of Bashas’ 115 stores, selling 
12 units per week. Having an additional facing at Bashas’ is key. With Pete’s only selling one item in the 
stores, the belief is having two or more Hopi items will create greater branding opportunities, 
increased shelf presence and market exposure. Adding an herb to the mix to have three facings would 
generate even greater marketing benefits. 
 

Risk to the Model 
Initially, there will be risk involved in having just two larger customers in Bashas’ and PSP&P. When 
putting all ones lettuce into a small number of partnership baskets, the operation will feel compelled 
to comply with the demands of their customer, no matter how absurd, as losing just one customer will 
dramatically impact the business.  
 

As the business gets established, expansion of partnerships and the greenhouse can occur, thereby 
reducing the risk. Moving forward, it is recommended to utilize Mark Moore (MGME) and Milford 
Cosen (AHEC) to not only secure business with both Peddler’s Son and Bashas’, but also to establish 
additional relationships with other retail and bulk distributors. Their fees plus quarterly travel have 
already been incorporated into the financial model.  
 

Weekly Distribution 

The primary focus of hydroponic distribution is to produce nutritious crops locally, providing high 
quality, fresh produce to consumers within hours of harvesting. The Hopi hydroponic facilities are 
recommended to be within a four-hour drive of distribution and/consumption.  
 
In the US, about 60% of the cost of an average head of lettuce is transportation, averaging 1,600 miles 
from farm to consumer. By strategically locating facilities, both transportation costs and pollution are 
able to be substantially reduced.  In addition, eliminating any negative environmental impact helps 
with the story the Hopi’s can tell.  
 
The following is a suggestion for how distribution can work at the facility: 
 

 
                                220+ mi, 3 ½ hr;                   25+ mi, 36 min                        78mi, 1 ½ hr                        
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Mondays/Thursdays (Phoenix) – Since the produce would potentially be primarily grown to supply 
PSP&P and Bashas, product would more than likely need to be driven to Phoenix 2x’s per week.    
 
Given Bashas’ has stores near the proposed location of the hydroponics facility, they also suggested 
having discussions around backhauling product to their warehouse so delivery trucks would not have 
to return empty. This would be a worthwhile conversation to pursue, as it would benefit the business. 

 
Tuesdays (Local) – With the drive to Phoenix on Monday, it would be highly recommended to make 
Tuesday an easy day on the driver and perhaps, serve the local community. Places such as Hopi 
Cultural Center & Hotevilla Store; The Kykotsmovi Enterprise Board (the entity that operates the 
Kykotsmovi Store) Keams Canyon) might be interested in purchasing high-quality produce. 
 
Wednesdays (Flagstaff): Have another day 
where the driver has less of a challenging day if 
the driver is heading to Phoenix again on 
Thursday. Identify restaurants in Flagstaff, such 
as Brix (touts using local products in the dishes 
they prepare) to sell produce to.  
 
Fridays (Open): This offers flexibility in deliveries. Could also serve as a day off for the driver, should no 
deliveries need to be made that day. 
 

9. Key Considerations for Success: Financials 

Three financial projection scenarios were evaluated (Exhibits 13A, B, & C). The financials are based on 
three assumptions: 100% equity (be it all grant or Hopi funded or a mix of the two), 70% Debt (4% for 
15 years)/30% Equity, or 100% Debt financing (5% for 15 years). 
 

 
 

Year 1 Year 2 Year 3 Year 4 Year 5

Revenue $456.0 $1,367.9 $1,436.3 $1,508.1 $1,583.5

100% Equity (Mix Grant/Cash)

Net Cash Flow -$2,767.9 $404.6 $501.3 $553.6 $608.9

EBITDA % -33.7% 33.4% 35.3% 37.1% 38.9%

70% Debt/30% Equity ($2M Loan + $1M Grant)

Net Cash Flow -$2,851.9 $320.6 $314.9 $367.2 $422.5

EBITDA % -33.7% 33.4% 35.3% 37.1% 38.9%

100% Debt 

Net Cash Flow -$2,977.9 $254.6 $216.6 $268.9 $324.2

EBITDA % -53.4% 33.4% 35.3% 37.1% 38.9%

Projected $ (000)

Financial Overview - Based on $3M Capital Need

Brix 
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Initial revenue will begin within 10 months of breaking ground, with an estimate of $9,499/bay/ month 
across all twelve (12) bays in the operation.  Breakeven for the facility is at approximately 10 ½ bays or 
when it reaches $1,250,000 in revenue. 
 
At a steady state, the operation is projected to deliver revenue of over $1.4M, along with extremely 
healthy earnings (EBITDA > 35%).  While researching fruit and vegetable producers, EBITDA typically 
ranges between 5.2-17.1%, demonstrating the incredibly strong earnings generated by this 
hydroponics facility.   
 
While Net Cash Flow is positive in all scenarios, it is important to note that the less debt that is 
incurred, the stronger the net cash flow because debt requires principal and interest payments. The 
Hopi’s must evaluate and decide if earning more cash for more risk (100% equity model) or making less 
cash taking less risk (70%/30%, 100% Debt models) is the more preferable option. Any of the financial 
options chosen for the project will deliver excellent financial returns. 
 
A few other financial points for consideration:  
× If the Hopis decided to invest $1M into building the facility combined with a $2M grant, the 

payback would take roughly 3 years in the 100% equity scenario. From then on, the Hopi’s are 

generating $400,000 to $500,000 per year. Why the shorter return in the 100% equity versus 

the 30/70? The answer is the 100% equity assumes a $2M grant which does not require 

repayment. Whereas debt requires repayment plus interest. 

× In the 70%/30% model, should the equity be derived from a grant, then all the financial risk is 

eliminated and the positive cash flow is received immediately and comes without any 

investment by the Hopi. 

× Another important question to ask, should the Hopis decide to invest their own cash into the 

project, when would they ever see this type of a return where it currently resides? 

 
In looking at the financials, it is important to note the following: 
× One of the greatest remaining financial variables is the monthly cost of power.  This will be 

ultimately dependent upon the type and size of power serving this site.  

× A list of key assumptions was also used to develop the financials (Exhibit 14). 

× The building & equipment are projected to have a 10-year life. 

The project should be eligible and competitive for a variety of state and, especially, Federal grant 
programs to support the development of the project.  The two leading Federal agencies that could 
provide grant and loan funding would be the US Department of Commerce Economic Development 
Administration and the USDA Rural Development Program (Exhibit 15).   
 

10.  Key Considerations for Success: Politics  

Much more important in Indian Country than business operations off-reservation is the need to 
“separate business from politics.”  Political decision making tends to be short-term and expedient, 
rather than the steady, long-term strategic and operational needs of a company.  As such, structuring 
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the ownership/leadership/decision making of the hydroponics business operation is a critical 
consideration. 
 
One of the key considerations for the development of the Hydroponics project is the political 
acceptability to the Village of Moenkopi (Lower) and the Hopi Tribe. 
  
Most importantly, the project will need to be supported at the village level.  The village leadership and 
the people who live in the village must believe that the development of this project is not in conflict 
with their spiritual beliefs. Furthermore, project support tends to change when the local political 
leadership changes.  This project will have to be “politically resilient.”  That is, the project must be 
developed and operated separated from the local village politics. 
  
Important, but perhaps less important than village support, is the support at the tribal level.  Business 
development opportunities are few and far between at Hopi, and meeting the political and regulatory 
requirements of the Nation are also important. 
 
Business operations cannot be impacted by any election—whether that be at the Hopi Tribal level or at 
the Village level.   
 
Given this, special consideration should be given early in the planning process related to the business 
ownership and structure.  While the project will likely wish to maintain the overarching goals of helping 
the Hopi people and the local economy, this must be balanced with sound business decision making 
practices.   
 

11.   Key Considerations for Success: Ownership  

Alternative Business Ownership Models 
One of the most important considerations in determining the feasibility of hydroponics business 
operations at Hopi and, specifically, the Village of Moencopi (Lower) is the ownership structure of the 
business. Is it a private sector business?  Would the Village own the business?  What is the role of the 
Hopi Tribe?  Are there opportunities for partnerships or joint ventures?    
 
Four alternative business ownership structures are briefly reviewed below: 
 
Non-profit Corporation.  If the business operations were defined under the requirements of a not-for-
profit, a 501(c) corporation could be formed to operate the business.  The purpose of the operations 
would have to support the “public good,” rather than having the typical for-profit business motivations 
found in the public sector.  The non-profit would still need to acquire or develop business expertise, 
especially in the field of hydroponics. 
 
During the presentation of the draft feasibility study to the Village, there was strong support voiced for 
the development of a non-profit corporation to develop and operate this business for the good of the 
Hopi people.  
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Private Sector Ownership.  The vast majority of business operations off reservations are for-profit 
business operations.  These for-profit business structures can be operated as sole proprietorships, joint 
ventures, S-corporations, C-corporations and Limited Liability Companies (LLC). 
 
While this may be the most frequent form of business establishment/enterprise, this form of business 
is rare at Hopi and throughout Indian Country.  Not only is it rare, but such business ownership might 
limit the benefits to the Hopi people, and the Village of Moencopi (Lower).  There would, for example, 
be no requirement that the employees working at the business be from Moencopi, or even Hopi.  
Furthermore, all of the profits from such a business operation would likely be supporting off-
reservation interests.  This, of course, would not be the case if one or more member(s) of the Hopi 
Tribe were to establish such a for-profit business enterprise. 
 
The greatest advantage of this form of business ownership is that it might maximize the business 
expertise (management, marketing and financial management) of the operations. 
 
Village Ownership.  An alternative to private-sector ownership would be ownership and operations by 
the Village of Moencopi (Lower).  The advantage of this form of business ownership is that the control 
would remain local, thus ensuring that all benefits of business operations remain local. 
 
The downside is that the Village—and the Village Board—does not have business management 
experience, especially in the field of hydroponics.   
 
Joint Venture/Partnership. One option would be to establish a business awareness while preserving 
benefits locally of a joint venture or partnership between the Village of Moencopi (Lower) and a 
private business.  The private business could bring the business acumen and train the workforce and 
professional management for a set period of years (perhaps five years).  Over time the Village and its 
population would acquire the business acumen, and markets would be well established.  While there 
still would be the challenge of managing business cycles and changes in technology and buying habits, 
the Village would ultimately control the business operations and ensure the jobs and income benefits 
to the local area. 
 

Of all the alternatives outlined above, should the Village choose the Ownership route, in this scenario, 
a few benefits will be received:  
× From a marketing perspective, Hopis can leverage and get more gravitas in a “100% Owned & 
Operated” environment.  

× Another key factor to consider is the ‘sense of ownership mentality’. Knowing the operation is 
Hopis, produces an undeniably stronger sense of pride and quite possibly work ethic. 

× The last element to take into account is the financial implications. In having full ownership, 
100% of the profits belong to the Hopis.  

 

12.  Addressing Traditional Farming Practices  

It is understood that agriculture and grazing are important activities for Hopi, as it is a way a life, a part 
of the Hopi people. Moreover, their ceremonies mark the different phases of Hopi agricultural cycle.   
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Hopi planting season begins in April and the harvest season starts in September. Hopis have been 
practicing five different agricultural methods – flood water farming, akchin farming, irrigated 
gardening, cultivating sand dune fields of beans, and growing fruit trees. However, Hopi farmers mostly 
follow dry farming practices. Today, Hopi farmers cultivate corn, melons, beans, squash, carrots, 
onions, and peas.  
 
During a recent town hall meeting, a village member expressed the concerns of drought and the lack of 
crop being produced over the last several years. Not being able to raise crops was causing major 
consternation.  
 
The advancement of the hydroponics project will be done with great sensitivity, respecting the 
traditional role of farming at Hopi.  While hydroponics is a different method of farming, it too is an 
ancient practice having been modernized over the course of the centuries. It respects and honors 
natures’ resources, minimizing the use of land and water, while being able to grow food year round, 
helping ease the concerns of growing fewer crops than in the past.  
 
The hydroponics operation would serve to extend and expand the reputation of Moencopi as a 
location to produce crops, by further capitalizing on the farming, agricultural skillset of the community. 
 
Understanding corn, squash, and beans are recognized as spiritual crops, they will not be 
recommended to grow in the system. Leafy greens and herbs are the most viable products to produce 
in the hydroponic system garnering the most turns per year. Apart from squash, beans and corn would 
be challenging for the system to grow and would not yield the abundance of crop that leafy greens and 
herbs can. The more turns of produce, the greater revenue that is generated. Therefore, it would be an 
unwise decision, even from a business perspective to grow these spiritual crops. (To read more on Hopi 
Farming: Exhibit 16)    
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13. Conclusion: Project Feasibility  
 
After months of evaluation and taking into account all key considerations, the hydroponics operation a 
viable opportunity for the Village of Moencopi (Lower). 
 

× There is ample opportunity on the market demand and supply side (expansion is possible). 

× There are interested customers (within in the 4 hour radius parameters) willing to partner on 

both the Retail & Bulk Distributor side. 

× Financially, it delivers, providing a handsome cash flow, and can grow over time. 

× Provides jobs and steady income for 16 people (this too can grow over time). 

× Can find and properly train the necessary labor pool. 

× Right growing conditions exist. 

× All while honoring and extending the farming practices of the Village of Moencopi (Lower). 

All of this can be possible IF the energy issue can be resolved. Running a three-mile line extension to 
the operation will cost an additional $500,000, while solar will be roughly $722,000 (Note: the solar 
option includes generators and battery backup costs). Financial projections for both power options are 
represented in the table below. 
 

 
 

In the 100% equity model, the additional $500k for the power extension does not impact the available 
cash flow, but slightly reduces the ROA by 1.4%. However, the solar option positively influences both 
cash flow (+$36k, as this is the estimated cost savings/year on not having to pay the power company 
for energy) and ROA (+1.6%) compared to the baseline, while having even a greater ROA (+3%) relative 
to the power extension (cash flow is the same increase).  
 
When evaluating the 30% Equity/70% Debt model, cash flow is affected by the power extension, losing 
$31k/year, while the ROA is minimally altered in both energy scenarios. Solar generates $9k less cash  
flow/year than the baseline, but $22k more/year than its power source alternative. 

Capital Mix Scenario
Total 

Raise

ROA        

(Yr 4)

Net 

Cash 

Flow 

(Yr 4)
100% Equity Baseline $3.0 M 15.8% $554k

100% Equity w/Power Ext. $3.5 M 14.4% $554k

100% Equity w/on-site Solar $3.72 M 17.4% $590k

30% Eq/70% Debt Baseline $3.0 M 18.6% $367k

30% Eq/70% Debt w/Power Ext. $3.5 M 17.7% $336k

30% Eq/70% Debt w/on-site Solar $3.72M 17.5% $358k

100% Debt Baseline $3.0 M 21.6% $269k

100% Debt w/Power Ext. $3.5 M 20.2% $221k

100% Debt w/on-site solar $3.72 M 19.6% $201k
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Taking the 100% debt approach into consideration, ROA’s across all three alternatives are the 
strongest.  However, with this model, net cash flow is negatively impacted from baseline to power 
extension -$48k and -$58k from baseline to utilizing solar.  
 
Bottom line, this is solid business opportunity with or without the need of purchasing a power source. 
While being a smaller business, its numbers are healthy. Earning over $500k/yr and employing 16 
people is a worthwhile investment for the community. Between years three and five, if the operation is 
hitting its numbers, the business could consider expansion as the market potential is present.  
 
This is a business that is attractive not only on paper, but also offers so much in the ways of caring for 
people, the community and the environment. It is a thoughtful project and should be considered with 
the upmost regard.   
 
 

14. Contact Information 
Brian Cole, Building Communities 
Phone: Mobile 928-814-3710; Email: bc@buildingcommunities.us  
 
Kristen Cooper, DyneAquaculture 
Phone: Mobile 720-840-7207; Email: kristen.cooper@dyneaqua.com  
 
Thomas Tso, Native Builders 
Phone: Mobile 928-660-97262; Email: thomastso@nativebuilders.net 
 
Mark Moore, MGME 
Phone: 415-384-1805; Email: mark@markglenmoore.com  
 
Milford Cosen, AHEC 
Phone: 928-594-1548; Email: milfordcsn5@gmail.com  
 
 

 
 

  

mailto:bc@buildingcommunities.us
mailto:kristen.cooper@dyneaqua.com
mailto:thomastso@nativebuilders.net
mailto:mark@markglenmoore.com
mailto:milfordcsn5@gmail.com
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15. Appendix  
Exhibit 1: Construction Plans & Design Layout 

 
 

 
 



Agriculture Hydroponics Feasibility Study                          Confidential Page 34 
 

 

 



Agriculture Hydroponics Feasibility Study                          Confidential Page 35 
 

 
 

 

Garage/Office Layout 
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Exhibit 2: Greenhouse Size Evaluation 

Construction: 
When scaling down from a construction standpoint, the smaller you go in square footage, the higher 
the price per square foot.   
  
On a one-acre project that we budgeted in 2017 for approximately, $1.3 MM (of which the greenhouse 
portion alone, is 36,000 Sq. ft.), the operation would make $500,000 per year, give or take, in gross 
profit. 
 
At a ½ acre, best case scenario, instead of $1.3M, you're at $1.0M in building costs, but instead of 
making $500k/yr, your potential is halved to $250k/yr, and you still need 80% of the workforce that the 
one-acre requires, which takes us to the operation side of things. 

 
Operations: 
The same scenario applies here as on the construction side, the smaller footprint=higher price per sq ft.  
 

While there are additional smaller benefits, below are the larger ones as you scale the business: 
V Retail Partners: Grocery chains require large volume. In order to be included in their product 

offerings you need to produce enough to fill their needs in multiple stores (to create loyal 
customers – product needs to be on the shelf every time they walk in the store, buyers allocate 
shelf space for your product and plan accordingly each week, and they need enough for the 
region (could be every heavy traffic store in a 3 hour radius) Example: Whole Foods Customers 
don’t always shop at the same location. Their expectation – they should be able to find the 
same products at neighboring Whole Foods (most don’t understand these products are not 
always sold nation-wide or even state-wide). The more locations you can supply the better. 

 
V Planting Space/Availability (weekly harvest & ability to grow multiple Varieties – You need 

enough space allocated for each varieties entire growth cycle (we call it - days to harvest). You 
also need this product available every week. Example: Your order requires 9,000 Plants and 
takes 6 weeks to grow: 

o   Week 1 Harvest (9,000 plants = 9,000 holes) 
o   Week 2 Harvest (9,000 plants = 9,000 holes) 
o   Week 3 Harvest (9,000 plants = 9,000 holes) 
o   Week 4 Harvest (9,000 plants = “  “) 
o   Week 5 Harvest (9,000 plants = “  “) 
o   Week 6 Harvest (9,000 plants = sitting in nursery and ready to plant after harvesting  
      all week 1 plants. Week 1 plants are ready in 6th week of growth 

Á At any point in time, you would need to have 45,000 holes filled in order to fill 
a 9,000 plant order (*for a plant taking 6 weeks to mature. You can add 1 – 2 
weeks to that growth rate during the shorter days of winter – requiring more 
space) 

Á Makes it difficult to grow more than one or two varieties (may limit 
opportunities with wholesale buyers) and also limits space for R&D / other 
grow systems (like bucket systems or bag systems for vine crops). 
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V Benefits of scale (costs): 
o Labor: You will need an Operator, Grower, Maintenance Mechanic, Harvest Supervisor 

and Driver for ¼ - 2 acres. You may have to add a few more labor positions for a 2 acre 
greenhouse (if ½ acre require 6 harvest laborers – one-acre may only require 8), but 
the larger benefit is you still only need one of the previously mentioned (higher 
income) positions at 1- 2 acres). 

o Administrative Costs: Computer, Invoice Software, Cell Phones (Office Area and 
Equipment), Cooler, Storage Building, Delivery Vehicle, and many more…  All of these 
items need to be purchased no matter the size of your operation.  Increasing the 
number of plants (revenue) helps to spread out this cost (more potential revenue to 
offset these expenses) operating cost per plant. 

o Bulk supplies: Many suppliers offer discounts when items are purchases in bulk 
(mostly direct costs for growing and packaging: seeds, nutrients, boxes, labels, 
clamshells, bags, etc.). The more items purchased at bulk discount - the lower cost per 
plant (increases margins). 

o Energy/Water Sourcing:  Moving power and drilling well for the site (both would cost 
the same no matter the size – cost is less per plant or sq. ft. as you increase the size of 
greenhouse.             
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Exhibit 3: Pros & Cons of the 5 Most Popular Hydroponic Systems 

The Different Methods of Hydroponics  
https://www.flo-n-gro.net/page/five-methods-of-hydroponics 

There are five popular methods of hydroponics, all of which have their advantages and disadvantages. 
The method chosen will depend upon which characteristics are most important; is it ease of set up, 
lowest maintenance, largest yields, most reliable or most cost effective? These are just some of the 
deciding factors. 

While all five methods will sound similar, each is slightly different. Each method incorporates growing 
in a nutrient solution without the use of soil. Each method will also be dependent on water, nutrients 
and high oxygen content for the roots. Also outlined are some of the pros and cons of each system. 

1. Ebb & Flow (aka Flood and Drain) 
This is one of the most well-known methods of hydroponics and in recent years, has become the most 
popular method among new hydroponics enthusiasts. This method uses a reservoir to hold your 
nutrient solution. Above the reservoir will be a tray or growing chamber that will hold nutrient solution 
during flooding. There will be a pump in the reservoir that will take the solution up to the tray or 
growing chamber. Here the solution will sit, until the media can absorb the appropriate amount of 
solution, then it will drain.  
 

 
 
Pros of Ebb & Flow 

1. Reuse your nutrient solution. 
2. Requires very few parts to make up the system. 
3. Small pump runs the system. 
4. Doesn't usually require a chiller. 
5. Easy to build. 
6. Easy to maintain. 
7. The cost of building is low. 
8. This method works well with organics. 
9. Any type of grow media may be used. 

 

https://www.flo-n-gro.net/page/five-methods-of-hydroponics
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Cons of Ebb & Flow 
1. May run into a height restriction with the due to height of the reservoir and tray. 
2. Salts and minerals can easily build up in the growing media due to bottom flooding in lieu of top 

flushing. 
3. Mineral build up can cause a nutrient lockout, which can also cause a nutrient deficiency. 
4. If you start with small plants, the flood height may not be able to reach the short roots in the 

grow media. Topping water or incorporate drip lines until the roots grow longer. 
 
2. Deep Water Culture (aka DWC) 
Deep Water Culture has grown in popularity in recent years. A DWC system is typically comprised of a 
main reservoir that hold the bulk of the nutrient solution, and an attached system of buckets through 
which the nutrient solution circulates. Each attached bucket will be topped with a new pot lid, through 
which plant roots will grow and show contain an air stone to ensure proper root oxygenation.    
 

 
 

Pros of DWC 
1. Great for water loving, rapid growing plants. 
2. Allows for large root mass. 
3. Flexible plant site sizes. 
4. Fewer plants with larger yield. 
5. Reuses water. 
6. Cost effective to build the DWC system. 

 
Cons of DWC 

1. A chiller will likely be needed. 
2. Plants can be prone to root diseases with DWC system. 
3. May foam up when using organics. 
4. pH fluctuation/ monitoring required. 
5. Root mass may grow so large, it will clog the irrigation lines. 

 
 

3. Nutrient Film Technique (aka NFT) 
This is a method that has probably been around longer than any other hydroponics methods. This 
method is also popular among commercial growers because of its versatility and aggressiveness. NFT 
consists of a long grow chamber such as PVC pipe or channel. At evenly spaced intervals along the pipe, 
there are holes containing either collars, baskets, or in some cases, grow media in which plants are 
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held. The roots of the plant hang down in the hole and a shallow stream, or "film" of water is run 
across the root tips. 
 

 
 

 
Pros of NFT: 

1. The cost of building a NFT system is low. 
2. Constant water movement keeps water from going stagnant. 
3. Holds a lot of plant sites. 
4. Use of any grow media to hold the plant. 
5. Reuse of the water. 
6. Doesn't have parts to clog. 
7. Great with organics. 
8. No timer to worry about breaking, because the water is always flowing. 
9. Grow media is not required. 

  
Cons of NFT: 

1. pH fluctuation/ monitoring required. 
2. If the pump breaks, plants may die quickly, due to no media able to hold water. 
3. May need a chiller. 
4. Plants with short roots will need to be top fed or drip line incorporated, until roots grow to 

bottom of PVC. 
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4. Aeroponics 
This is probably the most advanced hydroponics method. Once the system is up and running, it will 
need to be monitored frequently.  
 

 
 

Pros of Aeroponics: 
1. High oxygen to water ratio. 
2. Can have a lot of plant sites. 
3. Reuses water. 
4. Increased nutrient solution absorption. 
5. Accelerated growth. 

 
Cons of Aeroponics: 

1. Highest fluctuations of pH. 
2. Roots need to be watered more often, for short periods of time. This means they can dry out 

very quickly if not watered enough. 
3. May need a chiller. 
4. Prone to root disease. 
5. If the pump breaks, the plants will die quickly. This is usually caused when clay pebble media is 

used and clogged the pump. 
6. Sprayer clogs easily. 
7. Isn't good with organics. 
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5. Drip System 
Drip systems are used widely in both indoor and outdoor applications. Drip systems can be designed 
many different ways. Usually there is a reservoir that holds the nutrient solution. From the reservoir 
the solution is run through a main water line from which there are smaller lines leading directly to the 
base of the plant sites.  
 

 
 
Pros of Drip Systems: 

1. Can use any type of media. 
2. Cost to build is low. 
3. Can have constant feed of solution or a timed system. 
4. Choice to reuse the water or run to waste. 
5. Constant flushing the solution from the top down, to not have a lot of salt build up. 
6. If using large containers, growing long term with a drip system can occur. 

 
Cons of Drip Systems: 

1. Can clog easily, so may not be good with organics. 
2. Initial set-up more time consuming. 
3. Using more media compared to other hydroponics methods, has slower absorption rate. 
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Exhibit 4: Hydroponic System Images 
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Exhibit 5: Construction Budget & Proposals  

 

For site prep, dirt work will be needed for approximately a 1-acre pad site, (no small feat), the 
assumption is that the surrounding property can be used for fill, and just compact it, instead of having 
fill brought in. No bid without a survey and a site plan, so $150k was set as a place holder.  
 
Discussions were held with several subcontractors of various sizes for all areas of construction work 
needing to be conducted. Listed below are the top choices in each industry:  

× Concrete:  SHAFOR CONCRETE, Flagstaff.  They are the oldest and most respected concrete 

company in the area. Plans submitted and spoke personally with Mr. Shafor. 

× Plumbing: INTERMOUNTAIN PLUMBING INC., Flagstaff. Personally met with owner Chris 

Pulley, at their HQs. He is very familiar with the area and has done a lot of work in Page, 

etc... is also familiar with the Davis Bacon process, as are the other subs.  Chris was the first 

person outside of the team willing to spend time determining the project's viability. He also 

helped narrow down the list of potential subs. 

× Electrical: GOODMAN ELECTRIC, Flagstaff. Well established. Plans left with Ed Jirsa, their 

Estimator/Project Manager, bid came in astronomically high.  

 

Item Qty Cost Ext. Cost

Manor, TX DBL Size & Production ( Greenhouse ) 1.069 $428,900.00 $458,494.10

Greenhouse Assembly Labor 36,000      $2.00 $72,000.00

Erosion Control Allowance 1 $10,000.00 $10,000.00

Site Prep & Grading 1 $150,000.00 $150,000.00

Foundation / Slab 36,000      $9.75 $351,000.00

Miscellaneous Flatwork 2,000        $7.75 $15,500.00

Permits 36,000      $0.30 $10,800.00

WATER WELL Allowance 1 $65,000.00 $65,000.00

Water Meter 0 $6,000.00 $0.00

Final 1 $500.00 $500.00

Re-inspect 5 $75.00 $375.00

Engineering A 36,000      $0.18 $6,480.00

Garage/Off. Elec. & Plumb. Included below 0 $0.00 $0.00

ELECTRICAL 420,000    $1.00 $420,000.00

Plumbing, Rough, Top out, Trim, 245,600    $1.00 $245,600.00

Drainage Systems, Labor, etcé0 $7,000.00 $0.00

Plumbing Extras conté trenching etcé0 $1,000.00 $0.00

Garage/Office Turnkey 1 $304,000.00 $304,000.00

Project Management $120,000.00

Overhead $50,000.00

Total Cost $2,279,749.10

Contingency 10% $227,974.91

Total Construction Cost $2,507,724.01

HOPI HYDROPONIC PROJECT CONSTRUCTION BUDGET
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Exhibit 6: APS Electric Sizes 
 
X-Small General Service 
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Small General Service 
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Exhibit 7: Native Builders Site Analysis Letter 
 
 
 
 
 
 
 
 
May 22, 2020 
 
 
Mr. Andrew Gashwazra, Director 
Office of Community Planning and Economic Development 
PO Box 123 
Kykotsmovi, AZ 86035 
 
 
Dear Andrew: 
 
This is the final report by Native Builders LLC for work performed on the Hopi Hydroponics Business Feasibility 
Analysis. 
 
In August 2019, Native Builders entered into an agreement with the Hopi Tribe for seven deliverables with 
respect to the feasibility study.  These deliverables are reproduced below:  

a) Conduct field review of village lands, potential development tracks, and agricultural lands and 
research similar past or current regional developments and studies. 

b) Analyze current and projected economic trends and market factors including population, 
housing, employment, income, sales patterns, traffic counts/ traffic flow, tourism visitation and 
spending patterns, and retail, service, manufacturing, and agricultural sector trade) to identify 
specific product-market opportunities and customer base. 

c) Determine the scope and volume of the regional market and the potential product mix volumes 
including the breakeven, profitability, and return on investment projections. 

d) Develop a Competitive Assessment of Industry Segments to include an industry profile (industry 
size, composition, annual growth rate, market segmentation, and level of demand). 

e) Prepare competitor profiles identifying major competitors, potential competition, product and 
service offerings of each competitor, market share, and analyze each competitors' market 
approach. 

f) Define the retail supply-chain to the regional trade centers and total procurement potential of 
the various sectors and identify alternative marketing strategies to create demand and reinforce 
sustainability. 

g)  Complete a Development Site Assessment to confirm site suitability, infrastructure capacity, and 
environmental constraints, and future conflicts. 

 
The Hopi Tribe requested that we coordinate with Milford Cosen of AHEC for a portion of this work.  Native 
Builders subcontracted items b, c, d, e, and f.  This left Native Builders with the responsibility to deliver a and g.   
 
In doing the review of Village lands for potential development tracks and site suitability and environmental 
constraints, Native Builders relied heavily on the very detailed work performed by Dyron Murphy Architects, PC.  
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Much of this work was dated in 2013.  Assisted by Building Communities, Native Builders offers the following 
summary of the 387-page report provided by the Village of Moencopi (Lower).   
 
OCTOBER 29, 2013 DYRON MURPHY MASTERPLAN DOCUMENT 
 
Brief Project Description 
The Village of Moencopi (Lower) proposes to pursue residential and commercial development on the south side 
of Moencopi Wash, on the Hopi Reservation, in Coconino County, Arizona.  The area is currently undeveloped 
and is being used for grazing.  The proposed development is planned on an approximately 400-acre tract and 
would provide approximately 100 residences and multiple commercial sites, which would service the Hopi Tribe, 
and specifically the Village of Moencopi (Lower).  Parcels would be 1/3-acre, and development would occur in 
three phases.  Access to the area would be from one locale in the southwest corner of the project area.  The 
project is still in the planning phase and permitting phase.  Construction of Phase I would begin during 2015, at 
the earliest.  Construction of subsequent phases would be contingent upon funding. 
 
Summary 
The narrative descriptions and documentation discussed and referenced above satisfy the requirements of Hopi 
Ordinance 55 by providing the Moencopi Community Development with the information and documentation 
they will be required to submit with their Land Development Permit Application, and will provide the Hopi 
approving authority with sufficient information and data to ensure compliance with all applicable ordinances, 
regulations and development standards. 
 
 
BIOLOGICAL ASSESSMENT OF 401 ACRES FOR THE PROPSED MOENCOPI COMMUNITY DEVELOPMENT 
PROJECT—SITES SOUTHWEST, LLC; OCTOBER 2013 
 
Conclusions Based on Sites Southwest 
Based on Sites Southwest, LLC review of historical and regulatory information, and information gathered during 
our Site reconnaissance, no RECs were identified on or adjacent to the Site. 
 
 
EDR HISTORICAL TOPOGRAPHIC MAP REPORT FROM ENVIRONMENTAL DATA RESOURCES, INC. ON 
SEPTEMBER 4, 2013 
Native Builders reviewed the 66-page report from this consulting service. 
 
 
MARCH 16, 2004 LETTER FROM HOPI TRIBE CULTURAL PRESERVATION OFFICE 
Native Builders reviewed the cultural resources inventory prepared by the CPO. 
 
This report provided information on the physiography, geology, flora and fauna, cultural history of the region, 
current cultural setting of the project area.   
 
 
A CULTURAL RESOURCE INVENTORY OF A SPECIAL USE LAND ASSIGNMENT OCTOBER 2013 BY THE HOPI 
CULTURAL PRESERVATION OFFICE 
It is recommended that clearance for the proposed project be granted provided the following stipulations are 
adhered to: 

1. No ground disturbing activities, including vehicle travel, should occur outside of the surveyed project 
area.  Further, should work be necessary within the surveyed area, but outside of the project footprint, 
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then the Hopi Cultural Preservation Office should be contacted so that a monitor can be arranged if the 
work will occur within 100 feet of Site-003-2013 or within one of the lithic procurement areas. 

2. Because of the proximity of Site-003-2013 (ca. 100 feet) to the project footprint, a monitor from the 
Hopi Cultural Preservation Office should be present during the initial ground disturbing activities at the 
two lots in closest proximity to the site (see Figures 4 and 5). 

3. Similarly, a monitoring from the Hopi Cultural Preservation Office should be present when grading or 
other ground disturbing activities commence in the development area that intrudes into the wester 
lithic procurement area (formerly known as Site M-01; see Figure 7). 

4. Finally, in the event of an unanticipated discovery (“Discovery” means the encounter of any previously 
unidentified or incorrectly identified cultural resources including, but not limited to, archaeological 
deposits, human remains, or places reported to be associated with the Native American religion beliefs 
and practices not considered in this assessment), all operations in the area of the discovery will cease 
and the Hopi Cultural Preservation Office contacted at (928) 734-3614. 

 
 
MOENCOPI COMMUNITY DEVELOPMENT SOILS ANALYSIS MAP 
This series of maps provided information about soils, vegetation, geology, slope analysis and a hydrology 
analysis. 
 
 
JEL AND ASSOCIATES FLOODPLAIN ANALYSIS 
Of significant note is the depth of scour within the channel as the unconsolidated nature of the Moenkopi Wash 
arroyo soils make them highly erosive.  The effects of a 100-year storm event on low lying areas (development 
less than 2.1 feet above the bottom of the channel) will be catastrophic.  Since the development area for the 
proposed Lower Village of Moenkopi lies well above the Moenkopi Wash the site will be free from the effects of 
the 100-year storm event of this watershed basin. 
 
 
JEL AND ASSOCIATES SITE UTILITY ASSESSMENT REPORT OCTOBER 29, 2013 
The overall site appears to be well suited for the intended development of both housing and any sustainable 
commercial enterprises. There are no significant drainage ways that impact the site and the surrounding area 
has been used for development of both residential and commercial uses for many years. Access to the site will 
be via Arizona (US) 264, which is a two-lane asphaltic roadway having varying width shoulders. The site is 
currently undisturbed and as such all necessary utility infrastructure systems will need to the constructed on the 
site or extended to the site as appropriate. The ability to provide the site with ample potable water supplies is 
the largest obstacle to development from a cost standpoint. The existing 15 gallon per minute well is adequate 
only for domestic use of up to 20-homes.  This supply will not meet any requirement for fire suppression and 
additional sources of water will need to be discovered and harvested to meet fire suppression requirements. 
Additional well production coupled with tank storage will he required.  
 
The approved layout of the housing phases lends itself well to installing localized wastewater collection and 
treatment systems in lieu of regional treatment systems for the entire development. Review of the available soil 
geology for the area indicates that care will be required in the final designs or each localized wastewater 
treatment unit. Due to the presence of rock outcroppings the development should not rely on infiltration as the 
sole method of wastewater disposal.  Use of evapo-transpiration (ET) disposal systems should be employed 
when subsurface geology dictates.  
 
Access to the site will be provided off US 264 approximately 4-miles southeast of the current MCD at mile post 
326.3±.  In order to obtain an access permit from the Arizona Department of Transportation (AZDOT) 
acceleration/deceleration lanes will need to be constructed within the current highway Right-of-Way (ROW).  
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These improvements will need to be constructed at the onset of development and not after houses arc installed.  
All geometric designs must be approved by the AZDOT prior to commencement of construction within the ROW. 
 
The existing slope and gradient of the site will allow for minimal stormwater conveyance devices.  Stormwater 
should be maintained as sheet flow whenever possible to minimize water velocity and reduce erosion potential.  
When water needs to be conveyed under roadways it should be done so with pipes capable of carrying the flow 
without pressurizing under the 100- year storm event.  All inlets and outlets should he protected with rip rap of 
sufficient size and dimension to ensure velocities remain at or under 3.0 feet per second (fps). Where 
conveyance channels arc required velocity retarding structures such as rip rap mats or gabions should be utilized 
to maintain safe velocities. 
 
Telephone and electrical power are at present not available to the site.  The closest single-phase overhead 
power connection is approximately 12,150-feet (2.3-miles) away as the crow flies.  The closest three phase 
power is approximately 15,360-feet (2.9-miles) away as the crow flies. Ultimately, the project will have the need 
for three phase power when commercial developments are undertaken.  It is advisable to secure sufficient ROW 
for the installation of a three-phase power pole system at the onset of the utility extension.  Costs of utility 
extensions of this type have historically outpaced inflation and future costs of extension are anticipated to be 
significantly higher than present day costs. 
 
Option 1:  Option 1 would involve installing a pump station and chlorination facility at the well head.  This option 
will also require the extension of three phase power to the well site.  The pump that would be installed in the 
well would he capable of lifting the water not only to the surface but through an underground pipe system to an 
elevated water storage tank located on the housing site.  It is estimated that this pump would be approximately 
30 Hp in size.  The elevated tank would have to be located on relatively high ground within the development to 
allow for the minimum height in the tank.  Gravity delivery of water to homes after it is pumped to the tank 
requires that the bottom of the tank is at least 100-feet above the highest finish floor elevation of any of the 
homes within the development. 
 
At the present time no easements exist from the development site to the SMW-1 well site.  Any easements will 
require cultural, archeological, and environmental clearances prior to any line extensions or pipe installations.  
This fact substantially elevates the upfront costs of this option.  The initial estimate indicates construction costs 
for this option would approximate $1.5 million plus an additional $200,000 in design and Village administration 
costs.  A total of $1.9 million should be allocated to this effort and approximately 6-10 months of design effort 
prior to letting a contract for construction. 
 
Option 2:  Option 2 would involve the same equipping of the well as noted in Option 1 but in lieu of an elevated 
tank a ground mounted tank with a three-stage booster pump would be installed.  All the same chlorination and 
power extensions as outlined in Option 1 will be required.  This lowers the upfront costs by about $250,000 but 
the timeline extensions would remain relatively the same. 
 
Option 3:  Option 3 involves a more rudimentary method of using the well.  ln this case three phase power 
would not be extended to the site but rather a three-phase generator would be installed with a photovoltaic 
battery supply.  Water would be treated and chlorinated right at the well head within a small pump building and 
the flows would he pumped only to a short elevated 10,000-gallon tank, similar to those seen at construction 
sites.  Battery operated level sensors would detect when the water in the tank is getting low and trigger the 
generator to start.  Once fully running the controller would start the well pump and treatment system and water 
would be delivered to the 10,000-gallon tank.  Residents within the housing development would have access to 
the dispensing valve on the 10,000-gallon tank and would fill up a transfer tank in their vehicle and then deposit 
the water in a cistern at their residence. 
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The costs associated with this option reduce the initial capital outlay substantial to around $300,000 plus an 
anticipated $50,000 in design and Village administration cost for a total of $350,000. The downside to this 
option is the inconvenience imposed on the residents of the development.  Although many Hopi people utilize 
cisterns, the economic long-term costs are significant when people time, fuel and effort is factored into the 
overall cost equation.  Another drawback is the fact that various funding agencies will not contribute money to 
housing where fire suppression is not available. 
 
 
FINAL REPORT INFRSATRUCTURE ASSESSMENT BY NEW WEST TECHNOLOGIES LLC MAY 5, 2006 
This is a 15-page report.  This report summarizes key issues such as electricity, grid power for the water wells, 
off-grid electricity, and photovoltaic options.   
 
 
TRAFFIC IMPACT ANALYSIS AUGUST 2013 BY JEL AND ASSOCIATES 
The additional trips generated by the proposed by the Moenkopi subdivision will have a minor impact on the 
existing traffic on SR-264.  The existing highest traffic on ST-264 and proposed subdivision occurs during the 
morning peak during the peak during the period 8:15 to 8:30. For an intersection of a collector road and a minor 
road, a LOS of D is considered acceptable.  With the addition of the traffic from the Moenkopi subdivision, the 
intersection will operate at minimum levels of service A to B in all of the projected years.  
 
The PM peak traffic on ST-264 is higher than the AM peak as expected, but less evenly split between northbound 
and southbound traffic.  The ETE trip generation rates for the PM peak are significantly higher than the AM 
peaks (1.02 trips/dwelling unit versus 0.77 trips/dwelling unit), so the traffic exiting the intersections will be 
expected to meet a somewhat higher delay.  The intersection will operate a LOS A to B in the future for all 
directions. 
 
The PM analysis was run to find out how much traffic could be handled through the intersection before failure 
(LOS E) were to occur.  It was found that 367 vph in the northbound and 367 vph in the southbound lanes with 
128 vph exiting the subdivision would generate a LOS D.  This relates to a daily peak of almost 7,000 vehicles per 
day split 50-50 going north and south on SR-264.  To obtain daily levels this high, the current traffic levels would 
need to increase at least 500 percent.  This relates that SR-264 will be able to operate with an acceptable level 
of service with an additional 580 residential lots added to the system including the Moenkopi subdivision.  The 
100 lots on the subject property comprises about 100 acres to maintain an average one-acre net lot size.  About 
17 percent of the acreage is utilized for roadways and easements.  Using this logic and assuming the zoning is 
consistent along SR-264, an additional 500 acres, including the Moenkopi Subdivision property, could potentially 
be developed with no adverse effect on the current roadway system. 
 
The Turn Lane Warrants show that the peak hour left turns generated by the subdivision will exceed the minimal 
allowed.  The proposed turn lane configuration is shown. 
 
 
JEL AND ASSOCIATES LLC WATER QUALITY ASSESSMENT OF AUGUST 19, 2013 
In lieu of water treatment specifically for this contaminant the well head should be protected by a minimum 
1,500 foot well protection area.  No grazing or fertilizers should be allowed in this area.  The well should be 
vigorously pumped for 72-hours after disinfection and cleaning of the well.  Additional water samples should be 
collected and tested at that time to determine if the problem remains. 
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GEOTECHNICAL ENGINEERING REPORT FROM DYRON MURPHY ON JANUARY 17, 2014 
The results of our engineering study, including the geotechnical recommendations, site plan, boring records, and 
laboratory test results are known.  Based on the geotechnical engineering analyses, subsurface exploration and 
laboratory test results, the proposed building could be supported on shallow spread footings bearing on 
competent formational sandstone or compacted native soils/engineered fill.  Slab on grad floors may be utilized 
for the interior floor systems.  Other design and construction details, based upon geotechnical conditions, are 
presented in the report. 
 
 
MOENCOPI COMMUNITY DEVELOPMENT HOMEOWNER HANDBOOK 2013 BY DYRON MURPHY 
This handbook is intended as a development guide to homeowners constructing or establishing homes at the 
new Moencopi Community Development (MDC) site.  It is not intended as a legal document or code but is 
intended to be a base of development only.  Enforcement of any requirements in this Handbook will be 
regulated by the Village of Moencopi (Lower), the Hopi Tribe, or other having Jurisdiction and at their discretion. 
 
SUMMARY 
Native Builders believes that the work that has been performed by Dyron Murphy and Associates and other 
subcontractors provides an informative background for future development work.  The information above is 
extracted from a 387-page compilation of such materials. 
 
Sincerely, 
 
 
 
Thomas Tso, President 
Native Builders, LLC 
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Exhibit 8: Hydroponic Roles & Descriptions 
 

Hydroponic Farm Manager/Operator (1) - $60,000/yr 
¶ Produces hydroponic products by supervising staff & organizing and monitoring work flow. 

¶ Accomplishes production results by communicating job expectations; planning, monitoring, and 

appraising job results; coaching, counseling, and disciplining employees; initiating, coordinating, 

and enforcing systems, policies, and procedures. 

¶ Maintains staff by recruiting, selecting, orienting, and training employees; developing personal 

growth opportunities. 

¶ Maintains work flow by monitoring steps of the process; setting processing variables; observing 

control points and equipment; monitoring personnel and resources; studying methods; 

implementing cost reductions; developing reporting procedures and systems; facilitating 

corrections to malfunctions within process control points; initiating and fostering a spirit of 

cooperation within and between departments. 

¶ Completes production plan by scheduling and assigning personnel; accomplishing work results; 

establishing priorities; monitoring progress; revising schedules; resolving problems; reporting 

results of the processing flow on shift production summaries. 

¶ Maintains quality service by establishing and enforcing organization standards. 

¶ Ensures operation of equipment by calling for repairs; evaluating new equipment and 

techniques. 

¶ Provides manufacturing information by compiling, initiating, sorting, and analyzing production 

performance records and data; answering questions and responding to requests. 

¶ Creates and revises systems and procedures by analyzing operating practices, record-keeping 

systems, forms of control, and budgetary and personnel requirements; implementing change. 

¶ Maintains safe and clean work environment by educating and directing personnel on the use of 

all control points, equipment, and resources; maintaining compliance with established policies 

and procedures. 

¶ Resolves personnel problems by analyzing data; investigating issues; identifying solutions; 

recommending action. 

¶ Maintains professional and technical knowledge by attending educational workshops; 

reviewing professional publications; establishing personal networks; benchmarking state-of-

the-art practices; participating in professional societies. 

¶ Contributes to team effort by accomplishing related results as needed. 

Preferred knowledge, skills and abilities: 

¶ Bachelor Degree in Ag Economics or Ag related field required 

¶ At least 1yr experience managing a greenhouse, farm, nursery or related growing facility 

¶ Extensive knowledge of botany (previous Agronomist/Grower Experience would be beneficial) 

¶ General Knowledge of Microsoft Office (Word and Excel) preferred 
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Grower (Agronomist) (1) - $41,500/yr 
¶ Specialize in producing and improving food crops through conducting experiments and 

developing methods of production 

¶ Focus on increasing the quality and amount of food produced for the nation's food supply 

¶ Educate hydroponic personnel on proper techniques to improve quality and quantity of 
production 

¶ Solve problems related to growth, quality, disease, pests, and other things that detract from 
production efficiency and quality 

¶ Discern the best ways to plant, germinate, grow, and harvest the plants produced in the facility, 
regardless of the external climate and conditions 

¶ Control weeds, disease, and pests to keep crops healthy  

¶ Work scientifically to produce the finest crops, on the most consistent basis, in any situation 

¶ Ensure plant performance by taking responsibility for fertilization and plant protection 

¶ Establish and maintain food safety guidelines in crop production areas 

¶ Manage plant production conditions and processes 

¶ Oversee seeding house, nurseries and grow channels to ensure all meet quality standards 

¶ Ensure full and accurate application of production guidelines 

¶ Provide continuous and reliable communication to Greenhouse Manager and Production 
Supervisor 

Preferred knowledge, skills and abilities: 

¶ Bachelor's degree in Plant Science (Master's is a plus) 

¶ 2+ years of experience in plant production, nursery, greenhouse, etc. 

¶ Vast knowledge of plant health and detection of plant deficiencies and diseases 

¶ Ability to work in a demanding, fast-paced environment under defined guidelines with precision 

¶ Excellent communication written and verbal skills 

¶ "Hands-on" approach and proactive attitude 

¶ Previous experience with hydroponic systems is a plus 

¶ Strong critical thinking and problem-solving skills 

¶ Must be extremely detail-oriented, organized and capable of recording data and procedures 
 

Maintenance Mechanic (1) - $37,500/yr 
¶ Repairs and maintains, in accordance with diagrams, sketches, operation manuals, and 

manufacturer's specifications, machinery and mechanical equipment, such as engines, motors, 
pneumatic tools, conveyor systems, and production machines and equipment, using hand tools, 
power tools, and precision-measuring and testing instruments: Observes mechanical devices in 
operation and listens to their sounds to locate causes of trouble. 

¶ Dismantles devices to gain access to and remove defective parts, using hoists, cranes, hand 
tools, and power tools. 

¶ Examines form and texture of parts to detect imperfections. 

¶ Inspects used parts to determine changes in dimensional requirements, using rules, calipers, 
micrometers, and other measuring instruments. 

¶ Adjusts functional parts of devices and control instruments, using hand tools, levels, plumb 
bobs, and straightedges. 
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¶ Repairs or replaces defective parts, using hand tools and power tools. 

¶ Installs special functional and structural parts in devices, using hand tools. 

¶ Starts devices to test their performance. 

¶ Lubricates and cleans parts. 

¶ May set up and operate lathe, drill press, grinder, and other metalworking tools to make and 
repair parts. 

¶ May initiate purchase order for parts and machines. 

¶ May repair electrical equipment. 

¶ Establishes weekly maintenance schedule (with Greenhouse Manager) 

¶ Oversees and property upkeep 

¶ Assists with loading/unloading supplies/product 

¶ Cleans equipment 

¶ Performs light carpentry 

¶ Oversees organization of the storage building 

¶ Provides general greenhouse support 
 

Preferred Knowledge, Skills, and Abilities: 
¶ College or Technical Trade School Degree is a plus 

 

Farm Delivery Driver (1) - $16/Hr 
Status: Full Time 
Reporting Relationships:  Reports to Farm Manager 
Work Schedule:  Monday - Friday (Ability to perform weekend Farm checks twice a month).  
  
Summary of Duties and Responsibilities:  
Delivers product to customers in a safe, timely, friendly and professional manner.  
 Primary Duties and Responsibilities: 
¶ Ensures that customer engagement and satisfaction are top priorities. 
¶ Maintains a clean driving record and a current driver’s license. 
¶ Safely delivers full orders on time according to the schedule. Responsible for final count to 

make sure product loaded on the truck matches customer invoices. 
¶ Responsible for taking correct invoices to customer and must return all customer payments and 

expense receipts to Farm Manager.  
¶ Confirm product delivered matches customer invoices and request signed invoice from 

Receiver.   
¶ Ensure that all paperwork, including signed invoices and gas receipts, are correctly filed in the 

office. 
¶ Keeps company truck clean and serviced. Brings any repair needs to the attention of the 

management staff. 
¶ Provides support to the harvest team as deemed necessary by management. 
¶ Load and unload the truck - load product into delivery truck (on pallets) and securely wrap each 

pallet. 
¶ Collect unwanted / empty pallets whenever possible. 
¶ Pick up and unload farm supplies. Keep supplies organized in their designated areas inside Farm 

storage building. 
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¶ Responsible for taking correct paperwork to customer and will return all signed invoices, 
customer payments and expense receipts to Farm Manager. Ensure that paperwork including 
gas receipts are filed correctly in the office. 

¶ Accept other responsibilities as assigned by Management. 
  
Other Skills, Abilities, & Qualifications: 
¶ High level of interpersonal skills to handle employees and customers with respect and in line 

with company values. 
¶ Ability to organize and prioritize work and meet deadlines. 
¶ Ability to sit or stand for long periods of time. 
¶ Ability to lift 25 lbs. on regular basis and up to 50 lbs. on occasion. 
¶ Ability to multi-task. 

 
REQUIRED: Must pass both a valid driver’s license and clean driving record check. Unfortunately, we 
CANNOT consider you for the position without meeting this requirement.  
  
Education, Prior Work Experience and Specialized Skills and Knowledge: 
One plus year(s) work-related experience.  
   
Physical Environment/Working Conditions-  
Requires extensive use of back, legs, knees, arms, feet and hands for lifting, stooping, squatting, 
bending, twisting, kneeling, pulling, pushing, reaching overhead, climbing into truck and 
walking.  Unassisted lifting limits up to 50 lbs.  Individuals may be required to do any or all of these 
situations throughout the work day, with an emphasis on walking and standing for long periods of time 
and sitting in a delivery truck for a major portion of the day.  The outside environment and greenhouse 
will comprise most of the day with some inside building activity when making deliveries. 
 
 

Production Supervisor (1) - $15/Hr 

Grows hydroponic products and crops, such as lettuces, herbs, and vegetables, under environmentally 
controlled conditions, applying knowledge of plant culture, environmental-control systems and 
structures, and market conditions.  
• Determines types and quantities of plantings to grow; allocates space in structure, such as 

greenhouse or shed; and schedules growing activities. 
• Plants seeds and transplants seedlings in approved material to propagate seeds and nursery 

stock. 
• Removes substandard plants to maintain quality control, prunes and positions plants to 

enhance development 
• Monitors timing and metering devices that control frequency, amount, and type of nutrient 

applications; regulate humidity, ventilation, and carbon dioxide conditions; and monitors 
lighting and heating devices. 

• Explains and demonstrates care-taking techniques to subordinates. 
• May assign laborer duties. 
• May interview new workers. 
• May maintain personnel, time, inventory, and production records. 
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• May deal with vendors to purchase supplies and materials, and arrange with customers to sell 
products and crops. 

• Perform other duties as needed 

Preferred knowledge, skills and abilities: 

¶ At least 1yr Supervisor experience in a commercial greenhouse, farm, nursery or related 

growing facility (or relevant Supervisor experience – must have Supervisor / Team Leader 

Experience)  

¶ At least 1yr experience with Hydroponics, Aquaponics or Greenhouse Growing environment 

preferred  

 

Hydroponic Laborer (11) - $12/Hr 
¶ Grows hydroponic products and crops, such as lettuces, herbs, and vegetables, under 

environmentally controlled conditions, applying knowledge of plant culture, environmental-
control systems and structures, and market conditions 

¶ Determines types and quantities of plantings to grow; allocates space in structure, such as 
greenhouse or shed; and schedules growing activities 

¶ Like the supervisor, Daily greenhouse functions including planting seeds, transplanting plants 
between nurseries and grow channels, harvesting, processing, and packaging, as well as 
associated maintenance tasks 

¶ Removes substandard plants to maintain quality control, prunes and positions plants to 
enhance development 

¶ Monitors timing and metering devices that control frequency, amount, and type of nutrient 
applications; regulate humidity, ventilation, and carbon dioxide conditions; and monitors 
lighting and heating devices 

¶ May interview new workers 

¶ Comply with all company food safety requirements, and standard operating procedures related 
to all greenhouse tasks 

¶ Daily cleaning of tools, equipment, and work areas 

¶ Perform other duties as needed 
 

Preferred Knowledge, Skills, and Abilities:  

¶ Prior food processing or manufacturing experience preferred 

¶ High School Degree is a plus 

¶ Ability to work in high-pace environment 

¶ Agile, able to lift 50 lbs. 

¶ Ability to work in various climate conditions, including extreme heat and cold environments, 
walking and standing for long periods of time 

¶ Ability to work weekends and on rare occasions holidays 

¶ Flexibility to perform rotating tasks throughout the week 

¶ Punctuality and good attendance 
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Exhibit 9: Regional Economic and Demographic Assessment 
The following section presents an economic and demographic assessment of Navajo, Apache and 
Coconino Counties study area, which encompasses the Hopi Village communities. 
 
Understanding historic and projected demographic and economic trends in the study area will provide 
a basis for evaluating the impacts of proposed hydroponic greenhouse agricultural development later 
in the study and their influence on local economic development potential.  
 
This assessment identifies both strengths and potential issues in the regional economy that will guide 
the way that agribusiness improvements can be used to support economic development.  
 
This chapter provides a broad range of information on key socio-economic attributes for the counties 
in the study area as compared to the state of Arizona including:  

1. Demographics: historic and projected population, age, race, household size, household, and per 

capita income; 

2. Workforce: educational attainment, employment by occupation, unemployment trends, labor 

force participation, commuting patterns, distribution of jobs by worker age, income level, and 

educational attainment: and  

3. Economy: projected job growth, economic base, and local industry specialization.  

The key is to understand what the communities in Navajo, Apache, and Coconino Counties offer that is 
valuable to developing and expanding businesses. These factors will allow the region to understand its 
comparative advantages in the larger regional marketplace and to identify factors that can be 
improved to enhance competitiveness for job creation and capital investment.  
 

Regional Economic Description 

The following summary illustrates economic highlights for Apache, Coconino, and Navajo Counties and 
the State of Arizona. These are some of the issues that can shape a regional economy and influence 
economic development policies. 
 

Regional Population Characteristics (2016) 

INDICATOR 
APACHE 
COUNTY 

COCONINO 
COUNTY 

NAVAJO 
COUNTY 

ARIZONA 

Median Household 
Income 

$ 32,460 $ 48,540 $ 36,868 $ 51,340 

Median Age 33.5 31.0 35.8 37.1 

Veterans 6.1 % 7.3 % 9.2 % 9.8 % 

Poverty Status 36.2 % 23.8 % 29.9 % 17.7 % 

Civilian Labor Force 
Participation Rate  

40.4 % 65.3 % 48.8 % 59.1 % 

Population over 16 53,669 108,682 81,457 5,290,839 

Source: US Census ACS 2016 
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Demographic Insights 
An initial measure to understand the study area in the context of the regional competitiveness is to 
look at population size. While the individual Hopi communities that are part of the study area have a 
combined population of only 11,000, the three-county region has a current population of about 
243,808. 
 
These three counties account for 4.6 percent of the state’s population. The population of Navajo and 
Apache counties has been relatively unchanged since 2010. While the state has grown by close to 9 
percent since 2010 on a base of over 6 million people, Navajo and Apache counties have only grown by 
1-3% over seven years.  
 
Apache, Coconino, and Navajo Counties experienced modest positive population growth between 2010 
and 2016. Most of this growth occurred in Navajo County. The population in region is projected to 
continue growing into the future at a rate of approximately 0.4% per year. The region is also projected 
to experience modest job growth in many different industries, such as education, health services, 
leisure, and hospitality. 
 
Apache and Navajo Counties have lower income, and a higher rate of poverty than the rest of Arizona. 
Apache and Navajo Counties have lower median ages than Arizona, while Coconino County has a 
significantly lower median age than Arizona. 
 

Median household income is a general measure of standard of living, as well as a measure of typical 

wage and skill levels. At $32,460, median household income in Apache County is 37 percent below the 

state average. Although Navajo County has a higher median household income of $36,868, it is still 28 

percent below the state average. This is an indicator of the lack of skilled workers within the resident 

work force, while also recognizing tribal limits to salaries. 

 

According to the US Census ACS 2016 chart above, Median household income ($ 48,540) has increased 

in Coconino County since 2010, compared to 2 percent growth at the state level ($ 51,340). 

 
The following section summarizes labor market and workforce trends occurring within the regional 
economy to help address and manage future workforce challenges related to agribusiness 
development. 
 
Regional Workforce Description 
The following section summarizes an analysis of the regional workforce conditions, including current 
labor force employment data, labor market trends, and the education and skill levels of the workforce 
in the region.  
 
An analysis of several workforce characteristics was completed to determine the comparative 
advantage of the regional Apache, Coconino, and Navajo county areas relative to the State of Arizona 
and to identify areas that can be improved to enhance competitiveness for job creation and capital 
investment. Navajo County was selected as the primary study area since Navajo County contains the 
majority of the Hopi Reservation. 
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Labor Force Availability  
According to Area Development’s Annual Site Consultant Survey, labor availability is the number one 
reason for company relocations, while the cost of labor is the fourth reason for relocation. According 
to the survey, 95 percent of the consultants reported that availability of skilled labor is very important 
site selection decision. 
 
The issue is that advanced skills, such as machine tool programming, advanced welding and similar 
occupations, are unavailable. Within both the services and manufacturing sector, science, technology, 
engineering, and mathematics (STEM) education has become increasingly important and is generally 
lacking in the nation’s current work force. 
 
With a national shortage of technical talent, workforce development programs and worker training 
services are becoming increasingly important. The competitive advantage goes to communities and 
regions that have an adaptable skilled workforce as well as a strong post-secondary education system 
that can respond to changing market demands. 
 
Workforce factors include educational attainment, employment by occupation, labor force 
participation, and local industry specialization.  
 
Educational Attainment 
Educational attainment is an important measure in terms of being able to demonstrate to both existing 
and prospective employers that the resident workforce is sufficiently skilled to support employer 
needs. The majority of jobs created in this country over the next ten years will require some post-high 
school education.  

 
Educational Attainment of the Workforce 

Educational Attainment Coconino County Navajo County State of Arizona 

 Number           Percent Number          Percent      Number           Percent      

Total Population (25+ 
Years) 

80,322 63,894 4,017,638 

Less Than 9th Grade   3,375                    4.2 %    5,010                 7.8 %     265,859          6.6 % 

9th to 12th Grade, No 
Diploma 

  5,529                  11.7 %    7,463               11.7 %     338,504          8.4 %  

High School Graduate 17,352                 21.6 % 19,141                30.0 % 1,008,463         25.1 % 

Some College 19,074                 23.7 % 17,391                27.2 % 1,026,418         25.5 % 

Associate’s Degree   7,515                    9.4 %                             5,675                  8.9 %    321,019            8.0 % 

Bachelor’s Degree 16,006                  19.9 %    5,716                  8.9 %    672,317          16.7%  

Graduate or 
Professional Degree  

11,471                  14.3 %    3,498                  5.5 %    385,058            9.6 % 

High School Graduate 71,406                  88.9 % 51,421                80.5 % 3,413,275         85.0 % 

College/Graduate 
Degree 

27,470                  34.2 % 14,889                23.3 % 1,378,394         34.3 % 

 Source: Navajo County Economic Plan, 2016 



Agriculture Hydroponics Feasibility Study                          Confidential Page 67 
 

The first measure of educational attainment is the highest degree attained by the adult population and 
it refers to the level of education already completed by local residents. Navajo County falls significantly 
below the state average in terms of the share of the adult population with Bachelor or Graduate 
degrees, whereas Coconino County is above the state average.  
 
The share of adults with an associate’s degree or some college residing in Coconino and Navajo 
Counties is at or above the state average. This may be reflective of the region’s economic base and the 
educational requirements of existing employers; however, education levels of the workforce will limit 
the types of companies that will be attracted to the study area. 
 
Coconino County has the highest median income level compared to Apache and Navajo counties and 
less than the state of Arizona. Coconino County also has lower income, a lower median age, and a 
lower rate of poverty than the rest of Arizona; however, there is a much higher proportion of Coconino 
County residents with postsecondary educational degrees compared to the rest of Arizona.  
 
Unemployment tends to decrease with higher educational attainment. Coconino County’s 
unemployment rate for individuals with a Bachelor’s Degree or higher is 0.6% while residents who did 
not complete high school have a 19.7% unemployment rate.  
 
Unemployment rates for Coconino County workers with a high school diploma or less are significantly 
higher than Coconino County workers with some postsecondary education. 
 
In regards to unemployment, whether a worker is in Coconino County or another part of the US, 
unemployment tends to decrease as educational attainment increases. 

 
Comparative Analysis of Regional Educational Attainment 

EEDUCATIONAL 
ATTAINMENT 

APACHE 
COUNTY 

COCONINO 
COUNTY2015 

NAVAJO 
COUNTY 

ARIZONA 

Less Than High 
School 

21.8 % 15.9 % 18.5 % 13.8 % 

High School 
Graduate 

60.0 % 55.6 % 59.1 % 49.7 % 

Associate Degree 7.2 % 9.4 % 7.9 % 8.5 % 

Bachelor’s Degree 7.2 % 19.9 % 8.8 % 17.5 % 

Graduate or 
Professional Degree 

3.9 % 14.3 % 5.7 % 10.4 % 

Source: Navajo County Economic Plan, 2016 
 
Apache and Navajo Counties have a higher rate of individuals who have not completed high school 
than Arizona. The rate of individuals in Apache and Navajo Counties with some form of postsecondary 
educational attainment also lags the rate of Arizona. However, there are many different types of jobs 
with different educational attainment requirements in any economy. 
 
Coconino County’s population has a very high proportion of individuals with a bachelor’s degree or 
higher (34.2%). Over half (55.6%) of Coconino County’s population has a high school diploma or less 
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than a high school diploma. There are many different levels of educational attainment in Coconino 
County. 
 
Labor Force Participation Rate 
The labor force participation rate is a measure of the share of the population that is working or seeking 

work. It is a better measure for indicating the potential pool of workers because the participation rate 

includes both employed and unemployed persons. 

 
Regional Labor Force Participation Rate 2010 

 

INDICATOR 
APACHE 

COUNTY 

COCONINO 

COUNTY 

NAVAJO 

COUNTY 
ARIZONA 

Civilian Labor Force 

Participation Rate  
40.4 % 65.3 % 48.8 % 59.1 % 

Source: US Census, 2010 
 
Labor force participation has been slowly declining throughout the country, although the rate of 
decline in Apache County has been significantly below the state, whereas the rate in Coconino County 
has been significantly above the state. 
 
In 2010, the participation rates in Navajo and Apache Counties ranged from 40.4 percent to 48.8 
percent. Coconino County’s participation rate has increased to 65.3 % compared to the State of 
Arizona at 59.1 percent.   
 
Navajo County’s participation rate has declined 6 percent and Apache County has declined almost 10 
percent from 2010 to 2017, while the state participation rate declined by only 2.5 percent.  
 
Participation rates vary depending on the age structure and education levels of the region and have 
declined nationally as the Baby Boomer generation begins to retire. Neither county has an above 
average share of population over 65, so it is likely that the decline in participation rates is due to 
discouraged workers dropping out of the labor force rather than an aging population. 
The labor participation rate is important as a key indicator of workforce availability and the overall 
economic health of the region. 
 
Employment by Industry Sector 
To understand economic growth projections, it is important to look at the distribution of employment 
and establishments by industry sector. 
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Navajo County Industry Nonfarm Employment Share 
2001 and 2015 Annual Averages 

INDUSTRY 
Employment Share 

2001 2015 CHANGE 

Financial Activities 2.4 % 2.2 % -0.2 % 

Government 40.2 % 33.4 % -6.8 % 

Information 1.8 % 3.6 % 1.8 % 

Leisure & Hospitality 10.1 % 12.9 % 2.8 % 

Manufacturing 2.9 % 1.0 % -1.9 % 

Mining and Construction 9.1 % 5.9 % -3.2 % 

Other Services 2.9 % 2.2 % -0.7% 

Professional & Business Services 2.7 % 4.8 % 2.1 % 

Trade, Transportation, and Utilities 19.2 % 18.3 % -0.9 % 

Education and Health Services 8.7 % 15.7 % 7.0 % 

Total NonFarm 100.0 % 100.0 % 0.0 % 

Source: Bureau Labor Statistics, Non-farm Employment Share 2001, 2015 
 
The Navajo County economy has changed in the 21st century. While total employment has grown, the 
distribution between industries has changed over time. Government employment has lost the most 
shares (6.8 %). It is followed by Mining and Construction (3.2 %) and Manufacturing (1.9 %).  
 
Generally, Mining and Construction is dominated by Construction. These sectors lost shares while 
employment in three sectors gained approximately equal shares: Education and Health Services (7.0%); 
Leisure and Hospitality (2.8%); and Professional and Business Services (2.1%). Generally, Education and 
Health Services is dominated by Health Services. 
 
Navajo County has a high share of workers in transportation occupations. Coconino County has a 

higher than average share of its resident workforce in healthcare support, education and construction 

occupations. Government is the largest sector in both Coconino County and Navajo County. This sector 

accounts for 30.5 to 33.4 percent of employment, respectively, compared to only 15 percent of 

employment statewide.  

 

Other large sectors include health care, retail, food services, and accommodations that are driven by 

tourism. In Coconino County, the same sectors have significant employment. 
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Coconino County Industry Nonfarm Employment Share 
2001 and 2015 Annual Averages 

INDUSTRY 
Employment Share 

2001 2015 CHANGE 

Financial Activities    2.6 %     2.0 % -0.6 % 

Government 34.5 %  30.5 % -4.0 % 

Information   0.9 %    0.8  % -0,1 % 

Leisure & Hospitality 19.1 %  20.1 %   1.0 % 

Manufacturing           4.8 %          6.7 %   1.9 % 

Mining and Construction    4.6 %    3.4 %  -1.3 % 

Other Services           2.7 %          2.1 % -0.6 % 

Professional & Business Services    4.4 %     5.0 %   0.6 % 

Trade, Transportation, and Utilities   15.5 %    15.4 %   -0.1 % 

Education and Health Services   10.9 %     14.3 %    3.4 % 

Total NonFarm   100.0 %    100.0 %    0.0 % 

Source: Bureau Labor Statistics, Non-farm Employment Share 2001, 2015 
 
Coconino County is projected to experience modest job growth in many different industries. From 
2001-2015, the composition of the economy changed. Education and Health Services gained the 
highest share; Leisure and Hospitality; and Manufacturing also gained shares. Government; Trade, 
Transportation, and Utilities; and Mining and Construction lost shares. 
 
The following section provides an analysis of the knowledge and skills needed to meet the employment 
needs of the employers in the region  
 
Employment by Occupation 
To fully understand the Hopi labor resources, it is important to understand in greater detail the types 
of skill sets represented in the resident workforce. 
 

As of 2016, which is the most current data available at this level of detail, there were 91,600 people 

employed in the Arizona Nonmetropolitan Area that includes Apache and Navajo Counties and 61,910 

employed in the Flagstaff Metropolitan Statistical Area (MSA) that includes Coconino County.  
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Resident Workforce by Occupation 
 

Occupations 

Arizona Nonmetropolitan 
Area 

Flagstaff MSA 

Employed 
Residents 

Location 
Quotient 

Employed 
Residents 

Location 
Quotient 

Total 91,600  61,910  

Management   5,180 1.08 4,170 1.28 

Business and Financial Operations   2,760   .52  1,780   .52 

Computer and Mathematical    1,030   .37     960    .51 

Architecture and Engineering   1,010   .62     820    .75 

Life, Physical and Social Science    1,240 1.67  1,200 2.39 

Community and Social Service   1,860 1.36  1,170 1.26 

Legal      380   .53     250   .52 

Education, Training, and Library  7,220 1.30  4,330 1.15 

Arts, Design, Entertainment, Sports, 
and Media 

     430    .34     590    .71 

Health Practitioners and Technologists   5,590 1.02  3,870 1.05 

Healthcare Support   2,420   .93  1,310   .75 

Protective Services   5,120 2.35  1,540 1.05 

Food Preparation and Serving   8,440 1.00   9,850 1.72 

Building and Grounds Maintenance    2,800 1.00   2,870 1.52 

Personal Care and Service   2,640    .77   2,230   .96 

Sales and Related Occupations   8,330   .90   5,420   .87 

Office and Administrative Support 14,220 1.03   8,840   .95 

Farming, Fishing, and Forestry       890 2.93         60   .27 

Construction and Extraction    5,090 1.35   2,360   .92 

Installation, Maintenance, and Repair    5,500 1.54   2,650 1.10 

Production    3,220   .56   2,970    .76 

Transportation and Material Moving    6,250   .96   2,620    .60 

 
Both the Arizona Nonmetropolitan Area and the Flagstaff MSA have a significantly lower share of the 
resident workforce in management, technical, administrative, and sales occupations than the state 
average (14 %). 
 
To understand the economic base of the region, industry specializations within the regional area are 
reviewed. Location Quotient analysis is used to compare the share of total industry employment in a 
given sector in the regional areas and the state to that same ratio for the U.S.  
 
A location quotient is a method for quantifying how concentrated a particular industry is in a region or 
state, as compared to the U.S. The location quotient helps to identify a particular strength or point of 
differentiation for a region. All location quotients are viewed in the context of the U.S. average of 1.0.  
 
The location quotients indicate the share of employment in a particular occupation, versus the share of 
employment in that occupation at the state level. Location quotients less than one indicate a below 
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average share of workers in a particular occupation, whereas values greater than one indicate an 
above average share and a competitive advantage. 
 
For example, a Location Quotient of 1.0 in Food Preparation and Serving and Protective Services means 
that the region and the State are equally specialized in these industry occupations.  
 
A Location Quotient of 1.35 and 1.54 means that the region has a higher concentration in Construction 
and Extraction and Installation, Maintenance, and Repair occupations, respectively, than the state; 
therefore a competitive advantage.  
 
A Location Quotient of less than 1.0 mean the study area Production and Transportation and Material 
Moving industry sectors have a lower share of employment than the state.  
 
The combination of a slowing population growth and a continuation of trends of decreasing labor force 
participation are contributing factors to the overall modest growth of the regional economy. Service 
sectors will account for the majority of the projected job growth. Specifically, industries related to 
health care are projected to add the most new jobs over the next decade, as the aging population 
increases demand for health services according to the Bureau of Labor Statistics.  
 
Growth in health care and social assistance will account for nearly one third of all jobs added during 
the 2016 to 2026 period. The other sector with a high rate of projected employment growth during the 
next decade is professional and business services, which is the second-largest increase among all major 
sectors.  
 
The growing need for consulting services to help businesses keep pace with the latest technology, 
management, and production techniques, is expected to drive growth in this industry. Overall, about 9 
out of 10 jobs added in the United States over the next ten years will be in service sectors.  
 

Summary Findings 
Overall, the study area has some key advantages, such as an attractive quality of life, a stable 
population base, available workers, a strong base of government, and hospitality employment. 
However, there are some critical issues that will significantly restrict the study area’s ability to support 
economic development projects if not addressed. These include the education levels of the workforce 
and low labor force participation. 
 
In addition to the pending closure of the Navajo Generating Station and associated Kayenta coal mine 
poses a serious potential economic downturn in the regional economy.  
 
The Navajo Generating Station and associated Kayenta mine employs more than 750 people, mostly 
residents of the Navajo Nation, and accounts for significant revenue for the Navajo and Hopi tribes.  
 
According to “NAU Economic Impact Study of the Navajo Generating Station Closure,” the Navajo 
government received approximately 22 percent of its revenue from the operation, while the Hopi 
revenues from the mine are 85 percent of the Hopi tribal budget. The anticipated closing of the NGS 
and Kayenta mine will have associated economic impacts on regional employment, household 
incomes, and government revenues. 
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Competitive labor force strengths for the study area include the following: 
1. Above average share of workforce with some college or an associate’s degree; 

2. Available capacity within the existing labor force; 

3. Above average resident workforce in health care, transportation, and construction occupations, 

representing the high growth industries; and 

4. Demographic strengths include a stable population base, below average median age, and ethnic 

diversity. The Navajo and Hopi populations make up a major part of the workforce. 

5. Having a share of the Workforce with Some College or Associate level educations provides a 

competitive advantage. 

The matrix below provides a summary of comparative advantages and disadvantages for the study area. 
 

Comparative Advantages of the Business Climate 

BUSINESS CLIMATE FACTOR 
STRENGTH (S) OR 

WEAKNESS (W) 

Population and Demographics  

Projected Population Growth W 

Age Structure S 

Household Income Growth W 

Diversity S 

  

Workforce  

Educational Attainment W 

Share of Workforce With Some College or Associate S 

Share of Workforce With Bachelor’s Degree W 

Production, Construction, and Maintenance Occupations S 

Transportation and Material Moving Occupations S 

Management and Administrative Occupations W 

Labor Force Growth W 

Labor Force Participation W 

  

Economy  

Projected Job Growth S 

Industry Diversification W 

Construction Activity S 
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Exhibit 10: Market Overview 
 
Hopi Hydroponics Markets  

Organic foods are foods grown through methods that emphasize the use of renewable resources and 

the conservation of soil and water to enhance environmental quality. All products labeled as organic 

and sold within a retail store or used within the production of foods labeled as organic must be verified 

by an accredited certifying agency. In addition, all retailers that handle, store and sell organic products 

must implement measures to protect organic integrity. 

Under the U.S. Department of Agriculture’s (USDA) Organic Rule, organic food products are produced 

using: 

1. Agricultural management practices that promote healthy ecosystems and prohibit the use of 

genetically modified seeds or crops, sewage sludge, long-lasting pesticides, herbicides or 

fungicides; and 

2. Food-processing practices that protect the integrity of the organic product and disallow 

irradiation, genetically modified organisms (“GMOs”) or synthetic preservatives. 

 

Industry-wide sales of natural and organic foods have experienced significant growth over the past 

several years, and that growth will continue for the foreseeable future. The growth in sales of natural 

and organic foods continues to be driven by such factors, as:  

1. Greater consumer focus on high-quality nutritional products; 

2. An increased awareness of the importance of good nutrition to long-term health and wellness; 

3. Consumer awareness about the importance of food quality and a desire to avoid pesticide 

residues, growth hormones, artificial ingredients and genetically engineered ingredients in 

foods;  

4. Well-established natural and organic brands, which generate additional industry awareness and 

credibility with consumers; and  

5. Concerns about the depletion of non-renewable resources and the effects of carbon release on 

global climate change. 

 

Natural Products Store 2018 Sales by Category 

Sales Category 

Total 

Sales 

(Millions) 

% 

Change 

From 

2017 

Category 

as % of 

Total 

Sales 

Organic 

Sales 

(Millions) 

% 

Change 

From 

2017 

% of 

Category 

Organic 

%  of 

Total 

Organic 

Sales 

Dairy $   4,047 1.5 % 7 % $   2,658 0.0 % 66 % 15 % 

Fruit & Vegetables $   7,546 2.9 % 13 % $   5,930 3.5 % 79 % 33 % 

Breads & Grains $   4,210 3.0 % 7 % $   1,986 2.4 % 47 % 11 % 

Meat, Fish, Poultry $   2,324 6.1 % 4 % $      605 3.0 % 26 % 3 % 
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Beverages $   6,781 3.2 % 12 % $   2,249 4.5 % 33 % 12 % 

Snack Foods $   3,350 3.5 % 6 % $      878 5.1 % 26 % 5 % 

Packaged/ 

Prepared Foods 
$   4,303 3.3 % 7 % $   1,707 3.2 % 40 % 9 % 

Condiments $   1,436 2.8 % 2 % $      774 0.0 % 54 % 4 % 

Total Food $ 33,996 3.1 % 59 % $ 16,788 2.8 % 49 % 92 % 

Source: Natural Foods Merchandiser Review, 2018 

According to the 2018 Natural Foods Merchandiser Review, the U.S. grocery industry, which includes 

conventional supermarkets, supercenters, and limited-assortment and natural/gourmet-positioned 

supermarkets, had approximately $ 701.2 billion in sales in 2018, a 3% increase over the prior year.  

Within this broader category, natural product sales through retail channels were approximately $81 

billion, a 10% increase over the prior year, according to Natural Foods Merchandiser, a leading trade 

publication for the natural foods industry. 

Organic fruit and vegetables represent a significant portion of the organic marketplace (33%), while 

also capitalizing in the overall fruit and vegetable category capturing 79%. Growth of the organic fruit 

and vegetables market is at 3.5%. All of the statistics demonstrate the organic fruit and vegetable 

market is witnessing success and is a viable business opportunity.   

Natural Products Store 2018 Sales by Category 

Independents & Small Chains 

Number 

Of 

Stores 

Nutrition 

Sales 

(Millions) 

% of 

Sales 

Natural Products Store 

< = 3,000 Sq Ft 
1,290 $    1,832  3.2 % 

Natural Products Store 

3,001-6,000 Sq Ft 
1,263 $    4,563  7.9 % 

Natural Food Supermarket  

ü 6.000 Sq Ft 
2,801 $  16,075 27.7 % 

Health Food Store 

< = 2,000 Sq Ft 
1,492 $    1,448  2.5 % 

Health Food Store 

>2,000 Sq Ft 
1,863 $    5,313  9.2 % 

Supplement Store 

<= 1,200 Sq Ft 
682 $       815 1.4 % 

Supplement Store 

>1,200 Sq Ft 
875 $    1,625 2.8 % 

Total Independents 10,266 $  31,672 54.6 % 

    

Whole Foods Market    476 $   16,535  28.5 % 

GNC 2,989 $     1,498    2.6 % 
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Vitamin Shoppe    774 $        968    1.7 % 

Natural Grocers By Vitamin Cottage    151 $        868    1.5 % 

Sprouts Farmers Market    313 $     4,010     6.9 % 

Other 10,745 $     2,490 2.8 % 

Total Independents & Specialty 25,714 $  31,672 54.6 % 

Source: Natural Foods Merchandiser Review, 2018 

Several key factors have contributed to industry success and will enable the industry to increase 

comparable store sales and continue to expand on a profitable basis. These factors include a loyal 

customer base, growing consumer interest in nutrition and wellness, a differentiated shopping 

experience that focuses on customer service, nutrition education and a shopper friendly retail 

environment, and the industry focus on high quality, affordable natural and organic groceries. 

The typical growth strategy for the near future is to continue opening new stores and entering new 

markets. The rate of new store growth will depend on economic and business conditions. In addition, 

the industry will enhance customer loyalty and increased customer engagement by expanding digital 

and social media presence and further develop customer loyalty programs.  

The industry has launched new website initiatives designed to offer a more personalized and 

convenient online experience for customers. The new website features more advanced ecommerce 

capabilities, enhanced product and recipe search interfaces and improved functionality with mobile 

and tablet devices.  

Future sales growth and profitability could vary due to increasing competitive conditions in the natural 

and organic grocery industry and regional and general economic conditions.  There are opportunities 

for increased economies of scale in sourcing products, such as sourcing economies and efficiencies at 

bulk food repackaging facilities and distribution centers. 

The Hopi Hydroponics business will operate as a supplier of hydroponic vegetables within the natural 

products and organic retail industry, which is a subset of the US grocery industry. This industry includes 

conventional supermarkets, natural, gourmet and specialty food markets, mass and discount retailers, 

warehouse clubs, independent health food stores, drug stores, farmers’ markets, food co-ops, online 

retailers, and meal delivery services. 

With an innovative certified-organic, hydroponic greenhouse production system to provide sufficient 

quantity and year-round availability of lettuce and microgreens to supply large buyers, primarily 

Bashas supermarkets. For example 80 percent of Hopi Hydroponics’ production would go to the Bashas 

Distribution Center in Phoenix, Arizona, where it is taken to the stores in the regional area. Some 

would go to wholesale distributors and a small percentage maybe sold at farmers' markets on Native 

lands. 

Hydroponics Industry Suppliers 

The hydroponic vegetables industry supply chain purchases products from 2,688 growers. Customer’s 

source products from growers throughout Europe, Asia, Central America, South America, Mexico, US, 

Canada and Australia. 
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The first stage in the organic vegetable marketing chain, the production and preparation of produce for 

shipment, involves growers, packers and shippers, working together in a number of possible 

combinations. For example, one firm grows, packs, and ships the produce, while in another case, one 

firm grows and another packs and ships. 

After it is shipped, produce can either be sold to retailers by a broker or delivered to a terminal market, 

where it is sold to retailers by wholesalers. Most organic produce is sold through a specialty broker 

rather than in a terminal market.  

In some instances, when a specific variety, quality or quantity is desired, larger retailers may buy 

vegetables directly from the produce shipper. Organic produce can also be sold directly to consumers 

through farmers markets, community- supported agriculture, and farm stands. 

Vegetable Marketing Chains: 

Fresh produce: 

1. Farm – shipper – wholesaler – natural foods retailer 

2. Farm – shipper – wholesaler – conventional retailer 

3. Farm – shipper – specialty broker – retailer 

4. Farm – shipper – natural foods retailer 

5. Farm – shipper – conventional retailer 

6. Farm – consumer farmers markets, roadside stands, U-pick, community supported agriculture 
 

Industry suppliers of conventional, natural and organic products distribute their products through:  

1. Conventional supermarkets, such as Kroger and Safeway; 

2. Mass or discount retailers such as Wal-Mart and Target;  

3. Natural and gourmet markets such as Whole Foods, Natural Grocers and The Fresh Market:  

4. Specialty food retailers such as Sprouts and Trader Joe’s;  

5. Warehouse clubs such as Sam’s Club and Costco;  

6. Independent health food stores such as GNC, Vitamin Shoppe; 

7. Drug stores (Walgreens, CVS, Rite Aid);  

8. Farmers’ markets (Flagstaff Farmer’s Market, Uptown Farmer’s Market, Roadrunners Park 

Farmer’s Market, etc.) 

9. Food co-ops (Flagstaff C.S.A.)  

10. Online retailers such as Amazon; and  

11. Meal delivery services such as Blue Apron. 

 

The retail supply chain provides access to a large customer base across the United States to distribute 

the suppliers’ products and offer a wide variety of marketing programs to customers to help sell the 

suppliers’ products.  

Typically, the industry offers exclusive distribution arrangements and support programs with suppliers. 

As a result, the industry is able to negotiate purchases from suppliers on the basis of volume and other 

considerations that may include discounted pricing or prompt payment discounts. Some purchase 

arrangements may include the right of return to the supplier with respect to products that do not sell 

within a certain period of time 
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The sites for distribution centers provide direct access to regional markets. This proximity allows the 

industry to reduce transportation costs, incur lower inbound freight expenses and to buy full and 

partial truckloads of products. Products are delivered to distribution centers primarily by a fleet of 

leased trucks, contract carriers and the suppliers themselves. 

When financially advantageous, retailers pick up product from suppliers or satellite staging facilities 

and return it to company distribution centers. Retailers can redistribute overstocks and inventory 

imbalances between distribution centers if needed, which helps to reduce out-of-stocks and to sell 

perishable products prior to their expiration date. 

The majority of the trucks are leased from a variety of financing sources and may be maintained by 

third-party national leasing companies, which in some cases maintain facilities on customer premises 

for the maintenance and service of these vehicles. Retailers and wholesalers may also have facilities 

where they operate company-owned maintenance shops.  

Customer Base  

The table below illustrates the major market segments. 

Major Market Segments Market Segmentation Percentage 2018 

Supermarkets 48.1 % 

Food Service Industries 23.5 % 

Consumers 15.0 % 

Fresh Food Wholesalers 7.2 % 

Food Processors 3.3 % 

Exports 2.9 % 

Source: Natural Foods Merchandiser Review, 2018 

The grocery retail business is a large, fragmented and highly competitive industry, with few barriers to 

entry. Supermarkets and grocery stores are the largest market segment of the industry. Consumers 

purchase vegetables from these retailers for home consumption. Supermarkets and grocery stores 

represent a consistent source of demand.  

The share of industry revenue is increasing as consumers are purchasing more locally grown organic 

and natural produce. This market includes supercenters and mass merchandisers like Costco and 

Walmart that provide products to consumers at lower prices by vertically integrating wholesale 

distribution and retailing.  

Food service providers also represent a major retail sector that buys from hydroponic farmers. An 

increasing number of restaurants serve organic and locally grown produce to satisfy consumer 

preferences and rely on hydroponic farms for their fruits and vegetables. In 2018, revenue from 

supermarkets and food service providers account for 48.1% and 23.5% of industry sales, respectively. 

Wholesalers  

The majority of hydroponically grown food crops are sold to wholesalers that resell the products to 

grocery stores, supermarkets, and other retailers, institutions, and restaurants and other foodservice 

providers.  
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Wholesalers represent a key market for industry farmers because wholesalers specialize in the efficient 

distribution of goods to key markets. Industry farmers typically do not have the scale to be able to 

distribute their own products, and wholesalers are able to do this function for them.  

Wholesalers’ market share has declined in the past five years as more producers sell their products 

directly to the public in farmers’ markets or other venues. In 2018, sales to wholesalers account for 

7.2% of industry revenue. 

Consumers  

Direct sales to consumers make up an increasing share of sales for hydroponic crop farmers. The 

number of farmers markets in the United States is growing steadily, increasing the outlets available for 

industry farmers to sell their products to the public.  

Profit margins are higher for industry producers that can sell their produce to the public because it 

eliminates a cut of the final sale generated by retailers and wholesalers. This strategy is beneficial for 

industry producers and for consumers who receive lower-priced, fresher produce. Sales to consumers 

account for 15.0% of industry revenue. 

The growth in the natural and organic grocery industries and growing consumer interest in health and 

nutrition have led to an increase in the core customer base. The demands for affordable, nutritious 

food are shared attributes of core customers, regardless of their socio-economic status. 

Core customers prefer a retail store environment that offers carefully selected natural and organic 

products and supports environmentally sustainable products and practices. Customers come from 

broad geographic segments, including urban, suburban and rural areas. 

Competitive Environment 

Over the five years to 2018, revenue for the hydroponic farming industry has experienced significant 
growth. Industry revenue is supported by rising vegetable prices. Extreme weather conditions 
damaged many crops for fresh field farmers, so grocery stores and farmers’ markets have turned to 
hydroponics to meet demand. In particular, drought throughout many parts of the United States over 
the past five years harmed agricultural industries presenting an opportunity for hydroponic crop 
farmers.  
 
Poor weather conditions are projected to increase purchasers’ reliability on hydroponic farming and 
raise vegetable prices causing revenue to rise. In addition, demand for quality organic produce will 
keep rising, driving the industry’s growth.  
 
Over the five years to 2018, industry revenue increased at an annualized rate of 1.2% to $891.3 million.  
Revenue is projected to increase to an estimated $3.7 billion by 2025 (Source: Natural Foods 
Merchandiser Review, 2018). 
 
As revenue and demand continues to expand over the next five years, the number of hydroponic 

greenhouse enterprises is projected to grow. Over the next five years to 2023, the total number of 

industry companies is expected to increase at an annualized rate of 5.8% to 3,556. Many of these new 

companies will focus exclusively on growing organic fruits and vegetables to help meet demand at 

fresh markets. 
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Due to strong revenue growth and high demand from consumers, industry operators have experienced 

substantial profit margins. In 2018, profit accounts for 4.8% of revenue.  

Hydroponics farmers can achieve significant profit because the product mix is sold to fresh produce 

markets, where prices are high and returns are favorable. These crops are especially profitable because 

their consistent high quality attracts customers at fresh markets and from the restaurant industry. 

Also, this industry can yield more crops than the average vegetable farm. With climate control and no 

soil, a farmer eliminates soil-borne diseases and weeds and gains precise control over the crop’s 

nutritional diet.  

Since profit margins are substantial and revenue continues to increase, more companies have entered 

the industry over the past five years. Enterprise numbers have increased at an annualized rate of 6.2% 

to 2,688 companies.  

The majority of hydroponic farming facilities are family or small business operations that cover one-

eighth of an acre to one acre. To keep up with growing demand of hydroponic greenhouses, the 

industry has increased its workforce and employment 

Increased competition adversely affects industry revenues and profitability. Competitors include local, 

regional, and national supermarkets, natural food stores, warehouse membership clubs, online 

retailers, small specialty stores, farmer’s markets, and restaurants. These businesses compete for 

products, customers and locations and are expanding aggressively in offering a range of natural and 

organic foods. 

Competitive Landscape 

The hydroponics market is a niche market, with various small and medium-sized companies controlling 

a minimal share of regional markets. This has resulted in very stiff competition. The development of 

regional markets is the major factor for the fragmented nature of the industry. market.  

Food Industry  

The food industry is one of the United States’ largest industries. It has experienced stable sales growth, 

based on price and population increases. Over the past decade, the retail side of the food industry has 

seen a continuing shift of sales to alternate food outlets such as supercenters, warehouse clubs, 

organic and natural food stores, dollar stores, drug stores and e-retailers.  

This shift has caused consolidation of traditional grocery chains into larger entities. Consolidation has 

increased the importance of having a number one or two brands within a category, be that position 

national or regional. This shift has also introduced many alternatives to traditional grocery chains.  

Competition  

Numerous brands and products compete for shelf space and sales, with competition based on product 

quality, convenience, price, trade promotion, consumer promotion, brand recognition and loyalty, 

customer service, advertising and other activities and the ability to identify and satisfy emerging 

consumer preferences.  
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The ability to grow the business is impacted by the effectiveness of, and competitive response to, 

product initiatives, product innovation, advertising and promotional activities. Products compete 

against other brands in respective product categories, but also against products in similar product 

categories. Company brands compete against private label products.  

A broad sales and distribution infrastructure has become critical for food companies, allowing them to 

reach all outlets selling food to consumers and expanding growth opportunities.  

Sales, Marketing and Distribution Overview 

The food industry sells, markets and distributes products through a multiple-channel sales, marketing 

and distribution system to all major U.S. food channels, including sales and shipments to supermarkets, 

mass merchants, warehouse clubs, wholesalers, foodservice distributors and direct accounts, specialty 

food distributors, military commissaries and non-food outlets such as drug, dollar store chains and e-

retailers.  

Products are sold through broker sales networks to supermarket chains, foodservice outlets, mass 

merchants, warehouse clubs, non-food outlets and specialty distributors. The broker sales network 

handles the sale of products at the retail level.  

Sales 

The typical sales organization is aligned by distribution channels and consists of regional sales 

managers, key account managers and sales persons. Regional sales managers sell products nationwide 

through national and regional brokers, with separate organizations focusing on foodservice, grocery 

chain accounts and special markets.  

Sales managers coordinate broker sales efforts, make key account calls with buyers or distributors and 

supervise broker retail coverage of the products at the store level. Sales strategy is centered on 

individual brands. Promotional spending is allocated for each of company brands and regional sales 

managers coordinate promotions with customers.  

The corporate marketing department works in conjunction with the sales department to coordinate 

special account activities and marketing support, such as couponing, public relations and media 

advertising.  

A national sales force is capable of supporting current brands and quickly integrating and supporting 

any newly acquired brands.  

Marketing  

The marketing organization is aligned by brand and is responsible for the strategic planning for 

company brands. National marketing and trade spending support typically consists of advertising trade 

promotions, coupons and cross-promotions with supporting products. Radio, internet, social media 

and television advertising supplement this activity.  

Locally Grown  

Natural and organic products industry is committed to buying from local producers whose products 

meet high quality standards, particularly those producers who are dedicated to environmentally 

friendly, sustainable agriculture.  
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Buying local allows retailers to offer customers the freshest, most flavorful pick of seasonal products; it 

bolsters local economies by keeping revenues among community growers; and it contributes to 

responsible land development and the preservation of viable green spaces.  

Food Distribution Industry Competitive Environment 

The food distribution industry is highly competitive. The largest competition is direct distribution, 

whereby a customer reaches a product volume level that justifies distribution directly from the 

manufacturer in order to obtain a lower price.  

The distribution business relies on the performance of major retailers, wholesalers, specialty 

distributors and mass merchants for the success of its business, and should they perform poorly or give 

higher priority to other brands or products, the distribution business may be adversely affected.  

The distribution business sells products to retail outlets and wholesale distributors including, 

traditional supermarkets, mass merchants, warehouse clubs, wholesalers, foodservice distributors and 

direct accounts, specialty food distributors, military commissaries and non-food outlets such as drug 

store chains, dollar stores and e-retailers.  

The poor performance of major wholesalers, retailers or chains could adversely affect results of 

operations and financial condition. In addition, customers offer branded and private label products 

that compete directly with distributors products for retail shelf space and consumer purchases.  

There is a risk that customers may give higher priority to their own products or to the products of 

competitors. Customers may replace branded products with private label products. 

The business may be unable to anticipate changes in consumer preferences and consumer 

demographics, which may result in decreased demand for company products. Business success 

depends on the ability to anticipate and offer products that appeal to the changing tastes, dietary 

habits and product packaging preferences of consumers in the market. 

If the business is not able to anticipate, identify or develop and market products that respond to these 

changes in consumer preferences, whether resulting from changing consumer demographics or 

otherwise, demand for company products may decline and operating results may be adversely 

affected.  

Severe weather conditions and natural disasters can affect crop supplies and reduce operating results. 

Climate change, water scarcity or legal and regulatory issues could negatively affect business and 

operations.  

The industry competes on the basis of price, quality, assortment, schedule and reliability of deliveries 

and services, value-added services, service fees and distribution facility locations. 

The industry competes in the United States and Canada with numerous national, regional, and local 

distributors of grocery products. The strategic goal is to achieve greater scale, a broader product 

assortment, and a suite of professional services that enhance industry participants’ ability to compete.  
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The industry customers also compete with online retailers and distributors that seek to sell products 

directly to customers. The Food Marketing Institute estimates that by 2022 on-line grocery spending 

could reach $ 100 billion.  

Recent and ongoing consolidation within the grocery industry has resulted in, and is expected, to 

continue to result in, increased competition. The competitive advantage is to achieve greater financial, 

marketing and other resources than other industry participants. 

Disruptions in the national economy can adversely affect the industry business strategy, results of 

operations and financial condition. Adverse economic conditions impact demand for the hydroponic 

products.  Consumer spending and levels of disposable income, including spending for natural and 

organic grocery products are affected by prevailing economic conditions, levels of employment, 

salaries and wages, inflation, interest rates, the availability of credit, tax rates, fuel and energy costs, 

housing market conditions, general business conditions, consumer confidence, and consumer 

perception of economic conditions.  

The average cost of food per month for the typical American household is about $550, with a yearly 

budget of around $6,600 (valuepenguin.com). In the event of an economic slowdown and a decrease in 

spending by consumers the industry could experience lower net sales than expected, resulting in the 

delay of industry growth plans, which in turn could have an adverse effect on the industry business, 

financial condition and results of operations.  

In addition, interviews with the food industry experts (Grocery, Wholesale) shared valuable insights: 

× The industry’s ability to manage commercial relationships with suppliers, manufacturers of 

products, distributors, customers and creditors may suffer. Customers may shift purchases to 

lower-priced or other perceived value offerings during economic downturns. In particular, 

customers may reduce the amount of natural and organic products that they purchase and 

instead purchase conventional offerings, which generally have lower retail prices. 

× In addition, consumers may choose to purchase private label products rather than branded 

products because they are generally less expensive. Suppliers may become more conservative 

in response to these conditions and seek to reduce production.  

× The industry results of operations depend upon the ability to maintain and increase sales 

volume with existing customers, to attract new customers and to provide products that appeal 

to customers at prices they are willing and able to pay. Unfavorable economic conditions have 

an adverse effect on the industry sales and profitability. 

Fluctuations in commodity prices can lead to retail price volatility and intensive price competition, and 

can influence consumer and trade buying patterns. The cost of labor, manufacturing, energy, fuel, 

packaging materials and other costs related to the production and distribution of food products can 

increase significantly or unexpectedly.  

Distributors attempt to manage these risks by entering into short-term supply contracts and advance 

commodities purchase agreements, implementing cost saving measures and raising sales prices.  

If cost saving measures and sales price increases are not sufficient to offset increases to raw material, 

ingredient and packaging costs, the business operating results will be negatively affected. 
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Production Manufacturing 

Industry participants can operate manufacturing facilities for company products. In addition to 

company-owned manufacturing facilities, the industry may source a portion of company products 

under “co-packing” arrangements, a common industry practice in which manufacturing is outsourced 

to other companies. Companies regularly evaluate co-packing arrangements to ensure the most cost-

effective manufacturing of company products and to utilize company-owned manufacturing facilities 

most effectively.  

Profitability of the business depends on the prices co-packers pay for raw materials and packaging 

materials, which can fluctuate due to a number of factors, such as changes in crop size; national, state 

and local government sponsored agricultural programs; export demand; natural disasters; weather 

conditions during the growing and harvesting seasons; water supply; general growing conditions; and 

the effect of insects and plant diseases.  

Environmental Sustainability 

It is common in the industry to consider environmental sustainability to be an important strategic area. 

Manufacturing operations have a variety of initiatives in place to reduce energy usage, conserve water, 

improve wastewater management, reduce packaging and where possible use recycled and recyclable 

packaging.  

Industry participants continue to evaluate and modify manufacturing and other processes on an 

ongoing basis to mitigate risk and further reduce impact on the environment, conserve water and 

reduce waste. 

The agricultural industry recognizes land and water costs as major factors in profitable operation of an 

agriculture business. With limited operational costs relative to both Hopi Trust Land and water and 

with the tribal sovereignty status enjoyed by the Hopi Hydroponics enterprise the proposed 

agribusiness can be very competitive in the larger market area.  

The reduced investment and lower operational cost per unit of sale will allow the Hopi Hydroponic 

enterprise too offset operational, transportation, and other costs giving the agribusiness a broader 

market area and thereby greater potential sales volume. 
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Exhibit 11: Additional Market Research Findings 
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Exhibit 12: Branding Strategy 
 
Private Brand Strategy Analysis 
It is recommended that the Hopi Hydroponics business develop a differentiation strategy that is 
oriented on the customers with a unique value proposition. By offering high quality USDA certified 
organic produce (a 3-year process), the company differentiates itself from other hydroponic vegetable 
producers in the industry.  
 
There are many ways to enhance the differentiation strategy. Competitive advantage of the  
business can be created through: 
 
× Continuous quality improvement through operations, supply chain, and production process 

innovations. Consumers are more conscious of the environment, and making improvements 

will strengthen the enterprise’s reputation.  

× Creating and adding new services given the new movement of healthy eating which has 

triggered change in customer preferences. Sustainable practices can make Hopi Hydroponics 

more marketable. Highlighting sustainability initiatives to the public will help attract a new base 

of customers, resulting in increased sales. 

× Increasing the intensity of marketing and sales activities through websites and social media. For 

example, freshness and safety are considered the most important types of information that 

consumers consider critical and valuable when evaluating a food product.   

The company may provide many product variations in terms of crop selection by focusing specifically 
on the quality and safety, command and keep its product price, increase sales and gain loyalty to the 
brand name. 
 
Brand Strategy 
This study has defined several profitability improvement strategies: creating and promoting 
sustainable awareness; leveraging the seasonality of the produce offerings allows balancing the price 
point; and focus on the social media and new marketing strategies are designed to attract more 
customers. Product quality and safety are priorities for consumers and are considered the most 
important types of information when evaluating a fresh food product such as produce. 
Secondary research and interviews with industry participants indicated the preferences, attitudes, and 
behaviors of consumers and both retail and wholesale customers for fresh produce.  
 
Building upon this information, a viable private brand strategy was proposed. The research performed 
has been complied into a Hopi Hydroponics Value Model illustrated below. It is clear from the value 
model that quality and affordability are key elements in a customer’s valuation of the product value. 
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HOPI HYDROPONICS PRIVATE BRAND VALUE MODEL 

 
 

This brand strategy will assist the eventual business understand the key brand messages that should be 
conveyed to the consumers and act as a starting point for the business to develop a successful 
marketing communications mix. 
 
There are four main elements to this strategy: Position, Brand Architecture, Personality, and 
Experience. 
 
Position     
The brand must communicate value and relevance to the customer. The business should seek to 
establish the brand as a value leader through quality produce made from sustainable and or organic 
farming techniques with appetite appeal that are competitively priced. Such a strategy helps to satisfy 
one of two key elements in the consumer’s valuation of the products which is quality and affordability. 
Relevance leadership is developed by associating the brand with the consumer image of southwest 
style products and leveraging the intrinsic link between the Hopi people and the Southwest style food 
product. Many consumers associate the Hopi with the Southwest style foods (i.e. corn, salsa, chili).  
 
The value model helps identify the enterprise’s position. The model is divided into four categories: 
Position, Brand Architecture, Personality, and Experience. The completed model helps to identify what 
is important to different consumer groups specifically a health conscious and brand loyal group.  
Special consideration of the personal benefits can help identify the brand essence or what exactly 
consumers desire from a specific brand and its position. For example, the Health Conscious and Brand 
Loyal group values world harmony, healthy lifestyle, and enjoyment and consider these attributes to 
be essential to the brand’s position.  
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Brand Architecture 
The most advantageous brand architecture for the Hopi Hydroponics to use for its vegetable products 
at the initial startup stage is private label branding. This would allow the business to cover all of the 
products and business activities with a single brand name. This structure is advantageous since the 
business is new and will be building brand recognition and power. A private label brand based on the 
Hopi cultural image would allow the business to place the entire brand building effort into a single 
name and image under which it can then market the product mix.  
 
Personality  
The personality of a brand is critical as it is the substance by which the brand is recalled by the 
customer. It communicates the values, goals, and important characteristics of the Hopi Hydroponics.  
A strong brand personality for the Hopi Hydroponics business should immediately communicate the 
values of Hopi people. Of all the Hopi values, the most important for the Hopi Hydroponics business 
include: 

1. Family oriented – Like any other farmer, the whole family tends to be involved in the 

business of working on the farm.  

2. Tradition centered – Agriculture is a way of life to most tribes. Culture is based on 

agriculture.  

3. Hopi Nation regional strength – Still a source of economic growth and sustenance for 

the Hopi’s.  

These values of the Hopi people provide a unique brand, creating imagery that will resonate well with 
customers when used in advertising and other marketing communications. In designing a brand image, 
these important values could be communicated through various Hopi artwork such as Hopi pottery 
designs.  
 
Tradition is a word often used to describe Native Americans and is easily associated with the Hopi 
people in the consumer’s mind. A traditional and cultural tie such as these pottery designs will 
correlate with important values while providing an image that is easily recognizable by all current and 
potential customers throughout the supply chain. 
 
Using a Hopi word for a brand name is recommended as the brand name should incorporate Hopi, be 
distinctive, and abstract. Using an abstract name makes it easier to capture a powerful brand image 
that can span the entire product mix. 
 
Any marketing message crafted around this personality would be easy to identify, recall, and persuade 
customers, all of which are key to a successful brand name. The persuasiveness of the marketing 
message will depend upon encouraging the natural linkage in the customer’s mind between the Hopi 
culture, the US Southwest, and the typical southwestern foods.  
 
Experience 
A major part of the brand experience will come through the consumption of the products. It is 
imperative that the product focus be centered on quality and appetite appeal. Using and building food 
quality and appetite appeal. This message will resonate well with customers and tie these experience 
attributes together. This part of the brand strategy helps fulfill the other of the two key elements in the 
consumer’s valuation of the products taste.  
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An important consideration in the experience message is the packaging of the product. Biodegradable 
containers should be used to communicate a sense of quality and sustainability. This fulfills the 
requirement for packaging that does not leach chemicals into food which is an important aspect to 
many of the health-conscious consumers and distributors.  
 
The brand experience must be distinctive. To develop brand loyalty to this brand requires that the 
experience be memorable in a positive way. The best way to make the experience memorable is to 
offer a product that has exceptional taste.  
 
The marketing experience must be memorable to connect the brand personality with the experience, 
reinforcing the brand position and tying together all four of the key brand elements. The experience 
must be made distinctive by making it a “Hopi” experience.  
 
Summary 
The goal is to create a brand image to communicate the quality and affordability of the product mix 
through: 

1. A position that shows a quality product at a competitive price and demonstrates 

relevance through a southwestern association; 

2. A private brand that can focus the marketing efforts into rapidly building brand 

recognition and power; 

3. A personality that communicates the values and uniqueness of the Hopi people; and 

4. Provide an experience that captivates the mind and body and reinforces all the 

elements of the brand image. 
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Exhibit 13A: 100% Equity Financial Spreadsheets 

 

 

 
 

DyneAqua: Hydroponics, Hopi Tribe
Financial Summary (100% Equity)

($ in 000s)

Year 1 Year 2 Year 3 Year 4 Year 5

Revenue $456.0 $1,367.9 $1,436.3 $1,508.1 $1,583.5

Gross Margin $77.9 $592.8 $649.9 $710.1 $773.5

EBT ($283.8) $196.7 $246.5 $299.2 $354.8

EBITDA ($153.4) $457.5 $507.3 $559.9 $615.6

  Net Cash Flow ($2,767.9) $404.6 $501.3 $553.6 $608.9

Cash $232.1 $636.7 $1,138.0 $1,691.6 $2,300.5

Growth:

   Revenue Growth Rate 200% 5% 5% 5%

   EBITDA Growth Rate -398% 11% 10% 10%

Ratios:

   Current Ratio 6.7 9.2 14.9 21.1 27.7

   Debt to Equity 0.0 0.0 0.0 0.0 0.0

Profitability:

Gross Profit % 17.1% 43.3% 45.2% 47.1% 48.8%

Operating Expenses % 79.3% 29.0% 28.1% 27.2% 26.4%

EBITDA % -33.7% 33.4% 35.3% 37.1% 38.9%

EBITDA Returns:

Return on Assets -5.6% 15.3% 15.6% 15.8% 15.8%

Return on Equity -5.6% 15.7% 16.1% 16.2% 16.1%

Headcount at Year End 16 16 16 16 16

Projected
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Income Stmt (100% Equity) DyneAqua: Hydroponics, Hopi Tribe
($ in 000s)

Year 1 Year 2 Year 3 Year 4 Year 5

Revenue $456.0 $1,367.9 $1,436.3 $1,508.1 $1,583.5

% Growth - 200.0% 5.0% 5.0% 5.0%

Cost of Sales 378.1      775.1      786.4      798.1      810.0      

Gross Margin $77.9 $592.8 $649.9 $710.1 $773.5

% Margin 17.1% 43.3% 45.2% 47.1% 48.8%

Operating Expenses 361.7      396.1      403.4      410.9      418.7      

Interest Expense -           -           -           -           -           

EBT ($283.8) $196.7 $246.5 $299.2 $354.8

% Margin (62.2%) 14.4% 17.2% 19.8% 22.4%

EBITDA ($153.4) $457.5 $507.3 $559.9 $615.6

% Margin (33.7%) 33.4% 35.3% 37.1% 38.9%

Projected

Balance Sheet (100% Equity) DyneAqua: Hydroponics, Hopi Tribe
($ in 000s)

Year 1 Year 2 Year 3 Year 4 Year 5

Cash and Cash Equivalents $232.1 $636.7 $1,138.0 $1,691.6 $2,300.5

Accounts Receivable 43.7 131.2 137.7 144.6 151.8

Inventory 0.0 0.0 0.0 0.0 0.0

Other Current Assets 4.6 13.7 14.4 15.1 15.8

   Total Current Assets $280.4 $781.5 $1,290.1 $1,851.3 $2,468.2

Property, Plant and Equipment (net) 2,477.3 2,216.6 1,955.8 1,695.0 1,434.2

Other Assets 0.0 0.0 0.0 0.0 0.0

   Total Assets $2,757.8 $2,998.1 $3,245.9 $3,546.3 $3,902.4

Accounts Payable and Accrued Expenses $37.8 $77.5 $78.6 $79.8 $81.0

Other Current Liabilities 3.8 7.8 7.9 8.0 8.1

Short Term Debt 0.0 0.0 0.0 0.0 0.0

   Total Current Liabilities $41.6 $85.3 $86.5 $87.8 $89.1

Long Term Debt 0.0 0.0 0.0 0.0 0.0

Other Liabilities 0.0 0.0 0.0 0.0 0.0

   Total Liabilities $41.6 $85.3 $86.5 $87.8 $89.1

Owner's Equity $2,716.2 $2,912.9 $3,159.4 $3,458.5 $3,813.3

   Total Liabilities and Owner's Equity $2,757.8 $2,998.1 $3,245.9 $3,546.3 $3,902.4

Projected



Agriculture Hydroponics Feasibility Study                          Confidential Page 94 
 

 

 

 
 
 
 
 
 
 
 
 
 
 

Statement of Cash Flows (100% Equity) DyneAqua: Hydroponics, Hopi Tribe
($ in 000s)

Year 1 Year 2 Year 3 Year 4 Year 5

Operating Activities:

   Net Income ($283.8) $196.7 $246.5 $299.2 $354.8

   Depreciation $130.4 $260.8 $260.8 $260.8 $260.8

   Working Capital Changes

(Increase)/Decrease Accounts Receivable ($43.7) ($87.4) ($6.6) ($6.9) ($7.2)

(Increase)/Decrease Inventories $0.0 $0.0 $0.0 $0.0 $0.0

(Increase)/Decrease Other Current Assets ($4.6) ($9.1) ($0.7) ($0.7) ($0.8)

Increase/(Decrease) Accts Pay & Accrd Expenses $37.8 $39.7 $1.1 $1.2 $1.2

Increase/(Decrease) Other Current Liab $3.8 $4.0 $0.1 $0.1 $0.1

   Net Cash Provided/(Used) by Operating Activities ($160.1) $404.6 $501.3 $553.6 $608.9

Investing Activities:

   Property & Equipment ($2,607.7) $0.0 $0.0 $0.0 $0.0

   Other $0.0 $0.0 $0.0 $0.0 $0.0

   Net Cash Used in Investing Activities ($2,607.7) $0.0 $0.0 $0.0 $0.0

Financing Activities:

   Increase/(Decrease) Short Term Debt $0.0 $0.0 $0.0 $0.0 $0.0

   Increase/(Decrease) Curr. Portion LTD $0.0 $0.0 $0.0 $0.0 $0.0

   Increase/(Decrease) Long Term Debt $0.0 $0.0 $0.0 $0.0 $0.0

   Increase/(Decrease) Stockholders' Equity $0.0 $0.0 $0.0 $0.0 $0.0

   Dividends Declared $0.0 $0.0 $0.0 $0.0 $0.0

   Net Cash Provided / (Used) by Financing $0.0 $0.0 $0.0 $0.0 $0.0

Increase/(Decrease) in Cash ($2,767.9) $404.6 $501.3 $553.6 $608.9

Projected
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Exhibit 13B: 70% Debt/30% Equity Financial Spreadsheets 
 

 
 

DyneAqua: Hydroponics, Hopi Tribe
Financial Summary (70% Debt/30% Equity)

($ in 000s)

Year 1 Year 2 Year 3 Year 4 Year 5

Revenue $456.0 $1,367.9 $1,436.3 $1,508.1 $1,583.5

Gross Margin $77.9 $592.8 $649.9 $710.1 $773.5

EBT ($367.8) $112.7 $164.4 $221.3 $281.4

EBITDA ($153.4) $457.5 $507.3 $559.9 $615.6

  Net Cash Flow ($2,851.9) $320.6 $314.9 $367.2 $422.5

Cash $148.1 $468.7 $783.6 $1,150.8 $1,573.3

Growth:

   Revenue Growth Rate 200% 5% 5% 5%

   EBITDA Growth Rate -398% 11% 10% 10%

Ratios:

   Current Ratio 4.7 7.2 10.8 14.9 19.5

   Debt to Equity 4.0 3.4 2.6 1.9 1.4

Profitability:

Gross Profit % 17.1% 43.3% 45.2% 47.1% 48.8%

Operating Expenses % 79.3% 29.0% 28.1% 27.2% 26.4%

EBITDA % -33.7% 33.4% 35.3% 37.1% 38.9%

EBITDA Returns:

Return on Assets -5.7% 16.2% 17.5% 18.6% 19.4%

Return on Equity -28.8% 70.9% 62.7% 54.3% 46.9%

Headcount at Year End 16 16 16 16 16

Projected
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DyneAqua: Hydroponics, Hopi Tribe

Income Stmt (70% Debt/30% Equity)
($ in 000s)

Year 1 Year 2 Year 3 Year 4 Year 5

Revenue $456.0 $1,367.9 $1,436.3 $1,508.1 $1,583.5

% Growth - 200.0% 5.0% 5.0% 5.0%

Cost of Sales 378.1      775.1      786.4      798.1      810.0      

Gross Margin $77.9 $592.8 $649.9 $710.1 $773.5

% Margin 17.1% 43.3% 45.2% 47.1% 48.8%

Operating Expenses 361.7      396.1      403.4      410.9      418.7      

Interest Expense 84.0        84.0        82.1        77.9        73.4        

EBT ($367.8) $112.7 $164.4 $221.3 $281.4

% Margin (80.7%) 8.2% 11.4% 14.7% 17.8%

EBITDA ($153.4) $457.5 $507.3 $559.9 $615.6

% Margin (33.7%) 33.4% 35.3% 37.1% 38.9%

Projected

Balance Sheet (70% Debt/30% Equity) DyneAqua: Hydroponics, Hopi Tribe
($ in 000s)

Year 1 Year 2 Year 3 Year 4 Year 5

Cash and Cash Equivalents $148.1 $468.7 $783.6 $1,150.8 $1,573.3

Accounts Receivable 43.7 131.2 137.7 144.6 151.8

Inventory 0.0 0.0 0.0 0.0 0.0

Other Current Assets 4.6 13.7 14.4 15.1 15.8

   Total Current Assets $196.4 $613.5 $935.7 $1,310.5 $1,741.0

Property, Plant and Equipment (net) 2,477.3 2,216.6 1,955.8 1,695.0 1,434.2

Other Assets 0.0 0.0 0.0 0.0 0.0

   Total Assets $2,673.8 $2,830.1 $2,891.5 $3,005.5 $3,175.2

Accounts Payable and Accrued Expenses $37.8 $77.5 $78.6 $79.8 $81.0

Other Current Liabilities 3.8 7.8 7.9 8.0 8.1

Short Term Debt 0.0 0.0 0.0 0.0 0.0

   Total Current Liabilities $41.6 $85.3 $86.5 $87.8 $89.1

Long Term Debt 2,100.0 2,100.0 1,995.7 1,887.2 1,774.2

Other Liabilities 0.0 0.0 0.0 0.0 0.0

   Total Liabilities $2,141.6 $2,185.3 $2,082.2 $1,974.9 $1,863.3

Owner's Equity $532.2 $644.9 $809.2 $1,030.6 $1,311.9

   Total Liabilities and Owner's Equity $2,673.8 $2,830.1 $2,891.5 $3,005.5 $3,175.2

Projected
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Statement of Cash Flows (70% Debt/30% Equity) DyneAqua: Hydroponics, Hopi Tribe
($ in 000s)

Year 1 Year 2 Year 3 Year 4 Year 5

Operating Activities:

   Net Income ($367.8) $112.7 $164.4 $221.3 $281.4

   Depreciation $130.4 $260.8 $260.8 $260.8 $260.8

   Working Capital Changes

(Increase)/Decrease Accounts Receivable ($43.7) ($87.4) ($6.6) ($6.9) ($7.2)

(Increase)/Decrease Inventories $0.0 $0.0 $0.0 $0.0 $0.0

(Increase)/Decrease Other Current Assets ($4.6) ($9.1) ($0.7) ($0.7) ($0.8)

Increase/(Decrease) Accts Pay & Accrd Expenses $37.8 $39.7 $1.1 $1.2 $1.2

Increase/(Decrease) Other Current Liab $3.8 $4.0 $0.1 $0.1 $0.1

   Net Cash Provided/(Used) by Operating Activities ($244.1) $320.6 $419.2 $475.7 $535.5

Investing Activities:

   Property & Equipment ($2,607.7) $0.0 $0.0 $0.0 $0.0

   Other $0.0 $0.0 $0.0 $0.0 $0.0

   Net Cash Used in Investing Activities ($2,607.7) $0.0 $0.0 $0.0 $0.0

Financing Activities:

   Increase/(Decrease) Short Term Debt $0.0 $0.0 $0.0 $0.0 $0.0

   Increase/(Decrease) Curr. Portion LTD $0.0 $0.0 $0.0 $0.0 $0.0

   Increase/(Decrease) Long Term Debt $0.0 $0.0 ($104.3) ($108.5) ($113.0)

   Increase/(Decrease) Stockholders' Equity $0.0 $0.0 $0.0 $0.0 $0.0

   Dividends Declared $0.0 $0.0 $0.0 $0.0 $0.0

   Net Cash Provided / (Used) by Financing $0.0 $0.0 ($104.3) ($108.5) ($113.0)

Increase/(Decrease) in Cash ($2,851.9) $320.6 $314.9 $367.2 $422.5

Projected
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Exhibit 13C: 100% Debt Financial Spreadsheets 
 

 
 
 
 
 
 
 
 
 
 
 

DyneAqua: Hydroponics, Hopi Tribe
Financial Summary

($ in 000s)

Year 1 Year 2 Year 3 Year 4 Year 5

Revenue $456.0 $1,367.9 $1,436.3 $1,508.1 $1,583.5

Gross Margin $77.9 $592.8 $649.9 $710.1 $773.5

EBT ($493.8) $46.7 $99.6 $159.3 $222.4

EBITDA ($213.4) $457.5 $507.3 $559.9 $615.6

  Net Cash Flow ($2,977.9) $254.6 $216.6 $268.9 $324.2

Cash $22.1 $276.7 $493.3 $762.2 $1,086.4

Growth:

   Revenue Growth Rate 200% 5% 5% 5%

   EBITDA Growth Rate -314% 11% 10% 10%

Ratios:

   Current Ratio 1.7 4.9 7.5 10.5 14.1

   Debt to Equity -6.2 -6.9 -8.5 -14.9 77.6

Profitability:

Gross Profit % 17.1% 43.3% 45.2% 47.1% 48.8%

Operating Expenses % 92.5% 29.0% 28.1% 27.2% 26.4%

EBITDA % -46.8% 33.4% 35.3% 37.1% 38.9%

EBITDA Returns:

Return on Assets -8.4% 17.3% 19.5% 21.4% 22.9%

Return on Equity 43.2% -102.3% -146.0% -297.5% 1799.8%

Headcount at Year End 16 16 16 16 16

Projected
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Income Statement DyneAqua: Hydroponics, Hopi Tribe
($ in 000s)

Year 1 Year 2 Year 3 Year 4 Year 5

Revenue $456.0 $1,367.9 $1,436.3 $1,508.1 $1,583.5

% Growth - 200.0% 5.0% 5.0% 5.0%

Cost of Sales 378.1      775.1      786.4      798.1      810.0      

Gross Margin $77.9 $592.8 $649.9 $710.1 $773.5

% Margin 17.1% 43.3% 45.2% 47.1% 48.8%

Operating Expenses 421.7      396.1      403.4      410.9      418.7      

Interest Expense 150.0      150.0      146.9      139.8      132.4      

EBT ($493.8) $46.7 $99.6 $159.3 $222.4

% Margin (108.3%) 3.4% 6.9% 10.6% 14.0%

EBITDA ($213.4) $457.5 $507.3 $559.9 $615.6

% Margin (46.8%) 33.4% 35.3% 37.1% 38.9%

Projected

Balance Sheet DyneAqua: Hydroponics, Hopi Tribe
($ in 000s)

Year 1 Year 2 Year 3 Year 4 Year 5

Cash and Cash Equivalents $22.1 $276.7 $493.3 $762.2 $1,086.4

Accounts Receivable 43.7 131.2 137.7 144.6 151.8

Inventory 0.0 0.0 0.0 0.0 0.0

Other Current Assets 4.6 13.7 14.4 15.1 15.8

   Total Current Assets $70.4 $421.5 $645.4 $921.9 $1,254.1

Property, Plant and Equipment (net) 2,477.3 2,216.6 1,955.8 1,695.0 1,434.2

Other Assets 0.0 0.0 0.0 0.0 0.0

   Total Assets $2,547.8 $2,638.1 $2,601.2 $2,616.9 $2,688.3

Accounts Payable and Accrued Expenses $37.8 $77.5 $78.6 $79.8 $81.0

Other Current Liabilities 3.8 7.8 7.9 8.0 8.1

Short Term Debt 0.0 0.0 0.0 0.0 0.0

   Total Current Liabilities $41.6 $85.3 $86.5 $87.8 $89.1

Long Term Debt 3,000.0 3,000.0 2,862.2 2,717.3 2,565.0

Other Liabilities 0.0 0.0 0.0 0.0 0.0

   Total Liabilities $3,041.6 $3,085.3 $2,948.7 $2,805.1 $2,654.1

Owner's Equity ($493.8) ($447.1) ($347.5) ($188.2) $34.2

   Total Liabilities and Owner's Equity $2,547.8 $2,638.1 $2,601.2 $2,616.9 $2,688.3

Projected
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Statement of Cash Flows DyneAqua: Hydroponics, Hopi Tribe

($ in 000s)

Year 1 Year 2 Year 3 Year 4 Year 5

Operating Activities:

   Net Income ($493.8) $46.7 $99.6 $159.3 $222.4

   Depreciation $130.4 $260.8 $260.8 $260.8 $260.8

   Working Capital Changes

(Increase)/Decrease Accounts Receivable ($43.7) ($87.4) ($6.6) ($6.9) ($7.2)

(Increase)/Decrease Inventories $0.0 $0.0 $0.0 $0.0 $0.0

(Increase)/Decrease Other Current Assets ($4.6) ($9.1) ($0.7) ($0.7) ($0.8)

Increase/(Decrease) Accts Pay & Accrd Expenses $37.8 $39.7 $1.1 $1.2 $1.2

Increase/(Decrease) Other Current Liab $3.8 $4.0 $0.1 $0.1 $0.1

   Net Cash Provided/(Used) by Operating Activities ($370.1) $254.6 $354.4 $413.8 $476.5

Investing Activities:

   Property & Equipment ($2,607.7) $0.0 $0.0 $0.0 $0.0

   Other $0.0 $0.0 $0.0 $0.0 $0.0

   Net Cash Used in Investing Activities ($2,607.7) $0.0 $0.0 $0.0 $0.0

Financing Activities:

   Increase/(Decrease) Short Term Debt $0.0 $0.0 $0.0 $0.0 $0.0

   Increase/(Decrease) Curr. Portion LTD $0.0 $0.0 $0.0 $0.0 $0.0

   Increase/(Decrease) Long Term Debt $0.0 $0.0 ($137.8) ($144.9) ($152.3)

   Increase/(Decrease) Stockholders' Equity $0.0 $0.0 $0.0 $0.0 $0.0

   Dividends Declared $0.0 $0.0 $0.0 $0.0 $0.0

   Net Cash Provided / (Used) by Financing $0.0 $0.0 ($137.8) ($144.9) ($152.3)

Increase/(Decrease) in Cash ($2,977.9) $254.6 $216.6 $268.9 $324.2

Projected
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Exhibit 14: Financial Model Assumptions 
 

HOPI TRIBE HYDROPONICS FEASIBILITY STUDY 
MODEL ASSUMPTIONS 

 
Model approach: 
This document lists the various assumptions used in the Hopi model.   
 
Dates are defined as starting at month 1 of year 1 and each month thereafter. Model assumes the 
clock starts at funding with all cash available on day 1 of month one of year 1. 
 
Detailed modeling is done for years 1 through 5. The model prepares annual financial statements 
through year 15 based on 3% annual growth.  
 
The model does not recognize specific crops. Revenue is computed by the estimated monthly sales 
value per bay multiplied by the number of bays. So, must consider the expected yield and sell price of 
each bay for the crops that will be harvested monthly to provide the revenue per bay. Sales data based 
on product produced in the bays to be as follows: 60% Retail (10% Hopi Duo, 50% Green Butter); 40% 
Wholesale split (Mixed Petites). 
Assumptions: 

1. Capital stack is run with two scenarios. 

a. 0% debt and 100% equity. The equity is comprised of cash which may be any 

combination of grant funds and Hopi cash. (e.g, 100% Grant or $1M Grant/Hopi cash) 

b. 70% debt and 30% equity. 

i. Debt assumptions: 

1. 4.0% Interest rate 

2. 15-year term 

3. Interest only payments in years 1 and 2. 

c. 100% debt and 0% equity 

i. Debt assumptions 

1. 5% Interest rate 

2. 15-year term 

3. Interest only payments in years 1 and 2. 

2. Balance sheet modeling: 

a. DSO (Accounts Receivable Days Sales Outstanding) at 35.0 days 

b. Other Current Assets at 1.0% of revenues 

c. Accounts Payable and Accrued expenses at 10.0% of Cost of Goods Sold 

d. Other Current Liabilities at 1.0% of Cost of Goods Sold 

e. Inventory assumed expensed when purchased. 

3. Dividends. No dividends assumed so we can see how much cash accumulates.  

4. Headcount (maximum headcount at 16) 

a. Driver. 1.0 in mo8/yr1 and then steady after. Start salary $33,280 ($16/hr). 
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b. Production. 11.0 in mo8/yr1 and then steady after. Start salary $24,960 ($12/hr…min 

wage in Az is $11/hr). 

c. Production Supervisor. 1.0 in mo8/yr1. Start salary $31,200 ($15/hr) 

d. Maintenance. 1.0 in mo1/yr1 and then steady after. Start salary $37,500 (salary, not 

hourly rate). 

e. M&P (Management & Professional; Farm Manager). 1.0 in mo1/yr1 and then steady 

after. Start salary $60,000 (salary, not hourly). 

f. A&T (Administrative & Technical; Grower). 1.0 in mo1/yr1 and then steady after. Start 

salary $41,500 (salary, not hourly). 

g. Salary escalations: 

i. Yr1, 0% 

ii. Yr2, 0% 

iii. Yr3, 3% 

iv. Yr4, 3% 

v. Yr5, 3% 

h. Fringe benefits rate per salary/wage dollar: 20% 

5. Property, Plant & Equipment (PP&E), $2,607,724: 

a. Land, $0 cost. Already own land. 

b. Project Construction Budget (includes buildings, equipment, project management, 

overhead, and 10% contingency), $2,507,724. 

c. Diesel Truck, $100,000. 

d. Depreciation: 10 years for building and equipment. (Land does not depreciate.) 

e. All PP&E spent in year 1. 

f. Replacement PP&E CAPEX of $100,000 per year beginning in year 6. 

6. Planting begins in mo7/yr1 and the first harvest is in mo9/yr1, so 2 month growth cycle. 

7. The facility will yield harvests from: 

a. 12 bays in mo9/yr1 and each month thereafter. 

8. The monthly revenue per bay is $9,499.34 (this was based on CTSG experience of $9999.31 and 

we decremented it to 95% to be conservative). 

a. Yr 2 escalation from prior year, 0% 

b. Yr 3 escalation from prior year, 5% 

c. Yr 4 escalation from prior year, 5% 

d. Yr 5 escalation from prior year, 5% 

9. Assume no royalties or monthly management fees to DyneAqua (Consulting Fees for CTSG 

included below) 

10. COGS (Cost of Goods Sold) Supplies and Materials. The model assumes $11,484 per month, 

every month, beginning in mo7/yr1 (two months before the first harvest). 

a. Yr 2 escalation from prior year, 0% 

b. Yr 3 escalation from prior year, 0% 

c. Yr 4 escalation from prior year, 0% 

d. Yr 5 escalation from prior year, 0% 

11. Other costs: 

a. Sales and admin: 2% Commission on ALL sales 
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b. Advertising and marketing, starting mo7/yr1, $420 per month, no escalation. 

c. Auto expense, starting mo7/yr1, $1,500 per month, no escalation. (Gas and 

maintenance included here) 

d. Insurance, starting mo7/yr1, $4,000 per month, no escalation. 

e. Legal and professional, starting mo7/yr1, $1,800 per month, no escalation. 

f. Miscellaneous, Travel, Consulting, and Training expenses, starting mo1/yr1, no 

escalation: 

i. Miscellaneous expenses, $4,000 per month 

ii. Sales Consultant Travel 1/4ly @ $1,500/trip reimbursement = $6,000/yr, 

$500/mo. Ongoing, yearly fee. 

iii. Travel for training (Crop King 3 days, Manor 2 wks = $14,750 total) = $1,229.17. 

Year 1 only. 

iv. Consulting/Training Fees ($80K/yr) = $6,666.67. Year 1 only. 

g. Other/Contingency,  

i. starting mo1/yr2, $2,083 per month, no escalation. 

ii. If there is debt, we are budgeting 3% of the debt amount as loan fee to a broker 

in mo1/yr1.  
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Exhibit 15: Possible Federal Grant Resources 

Financing Plan Recommendations for Hopi Hydroponics 
 

Building Communities is assisting Dyne Aquaculture to analyze business financing mechanisms for the 
development of the potential hydroponics business operation at Hopi in association with the Village of 
Moencopi (Lower). 
 
Given the deteriorating state of the United States economy due to the pandemic and the challenge of 
developing projects on trust lands associated with the Hopi Reservation, public finance programs 
should be examined first to determine how to best access such financing to mitigate financial risk for 
the business operations.  
 
The table below provides a summary of the federal funding programs that could provide funding 
assistance.  In addition to the items in the table, two programs “rise to the top” for initial 
consideration.   
 
EDA CARES Act Recovery Assistance 
The Coronavirus Aid, Relief, and Economic Security (CARES) Act, signed into law on March 27, 2020, 
provides the Economic Development Administration (EDA) with $1.5 billion for economic development 
assistance programs to help communities prevent, prepare for, and respond to Coronavirus. 
 
Building Communities has contacted the Seattle Office of the EDA and has determined that this fund is 
available and should be examined to offset risk for the hydroponics business opportunity.  Although 
there is over $280 million set aside for the EDA Western Office, the funding is “going fast.”  As such, 
this funding source, which could provide grant funding upwards of $3 million for the project, should be 
examined immediately.   
 
New Market Tax Credit Program  
Historically, low-income communities experience a lack of investment. The New Market Tax Credit 
Program (NMTC Program) aims to break this cycle of disinvestment by attracting the private 
investment necessary to reinvigorate struggling local economies. 
 
The NMTC Program attracts private capital into low-income communities by permitting individual and 
corporate investors to receive a tax credit against their federal income tax in exchange for making 
equity investments in specialized financial intermediaries called CDEs. The credit totals 39 percent of 
the original investment amount and is claimed over a period of seven years.  
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Possible Federal Grant Resources for the Hopi Tribe for Hydroponics 
May 2020 

Federal 

Agency: US Department of Agriculture (USDA) 

Program Funding Eligibility Background Use of Funds 

Community 
Facilities 
Grants 

 

Grants are available to 
public entities such as 
municipalities, 
counties, and special-
purpose districts, as 
well as non-profit 
corporations and tribal 
governments. 

Community Programs provides 
grants to assist in the development 
of essential community facilities in 
rural areas and towns of up to 
20,000 in population. Grant funds 
may be used to assist in the 
development of essential 
community facilities. Grant funds 
can be used to construct, enlarge, or 
improve community facilities for 
health care, public safety, and 
community and public services.  

Development 
Financing, 
Construction 

Farm to 
School Grant 
Program 

$5 million 
(award 
ceiling 
$100,000 
and award 
floor is 
$20,000) 

Eligible Schools; State 
and Local Agencies; 
Indian Tribal 
Organizations 
Agricultural Producers 
or Groups of 
Agricultural Producers; 
and Non-Profit Entities 

Grants to assist implementation of 
programs that improve access to 
local foods in eligible schools, 
particularly farm to school 
programs. For example, nutritional-
based education efforts, school 
gardens, standards-based 
curriculum, field trips to local farms, 
and other hands on activities. Three 
types of funding available: planning, 
implementation and support grants. 
Applicant must provide at least 25% 
of project costs.  

Training, 
supporting 
operations, 
planning, 
purchasing 
equipment, 
developing 
gardens, 
partnerships 
and 
implementing 
farm to school 
programs 

Healthy Food 
Financing 
Initiative 

$50 
million 

Businesses, local and 
tribal governments, 
non-profit 
organizations, 
cooperatives and 
universities, State 
Dept. of Agriculture, 
Colleges and 
Universities, Treasury-
certified Community 
Development Financial 
Institutions and 
Community 
Development Entities, 
Community 
Development 
Corporations 

Provides funding to increase access 
to healthy food in communities, 
particularly lower-income 
neighborhoods without grocery 
stores or other sources of fresh 
produce and nutritious food. Funds 
can be used to finance the opening 
of new grocery stores or renovate 
existing stores to expand supply of 
healthy food. Funds can also be 
used to improve distribution 
systems and do outreach and 
education to consumers about 
healthy food choices. 

Financial and 
Technical 
Assistance  
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Rural 
Business 
Enterprise 
Grant 
Program 

Generally, 
grants range 
$10,000 up to 
$500,000 

Rural public 
entities (towns, 
communities, State 
agencies, and 
authorities), Indian 
tribes and rural 
private non-profit 
corporations are 
eligible to apply for 
funding. 

The RBEG program provides grants 
for rural projects that finance and 
facilitate development of small and 
emerging rural businesses help fund 
distance learning networks and help 
fund employment related adult 
education programs. Examples of 
eligible fund use include: Acquisition 
or development of land, easements, 
or rights of way; construction, 
renovation, of buildings, access 
streets and roads, parking areas, 
utilities; pollution control and 
abatement; capitalization of 
revolving loan funds including funds 
that will make loans for startups and 
working capital; training and 
technical assistance; distance adult 
learning for job training and 
advancement; rural transportation 
improvement; and project planning. 

Acquisition, 
Construction, 
Technical 
Assistance 

Rural 
Business 
Opportunity 
Grants 
(RBOG) 

The max 
grant for a 
project 
serving a 
single state is 
$50,000. The 
max grant for 
a project 
serving 2+ 
states is 
$150,000. 

Rural public bodies, 
rural nonprofit 
corporations, rural 
Indian tribes, and 
cooperatives with 
primarily rural 
members. 

The RBOG program promotes 
sustainable economic development 
in rural communities with 
exceptional needs through provision 
of training and technical assistance 
for business development, 
entrepreneurs, and economic 
development officials and to assist 
with economic development 
planning. 

Training and 
Technical 
Assistance 

Rural 
Community 
Development 
Initiative 

 Check website 

To develop the capacity and ability 
of private, nonprofit community-
based housing and community 
development organizations, and 
low-income rural communities to 
improve housing, community 
facilities, community and economic 
development projects in rural areas. 

Technical 
Assistance 

Agency: US DEPARTMENT OF COMMERCE, ECONOMIC DEVELOPMENT ADMINISTRATION (EDA) 

Planning and 
Local 
Technical 
Assistance 
Programs 

Varies 

State governments, 
County 
governments, City 
or township 
governments, 
Public and State 
controlled 
institutions of 

These programs will help 
communities develop the planning 
and technical expertise to support 
communities and regions in their 
comprehensive, entrepreneurial, 
and innovation-based economic 
development efforts. Under the 
Planning Program, EDA provides 

Planning/ 
Development 
Financing 
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higher education, 
Native American 
tribal governments 
(Federally 
recognized), 
Nonprofits, Private 
institutions of 
higher education 
and Others (see 
text field entitled 
"Additional 
Information on 
Eligibility" for 
clarification).  

assistance to eligible recipients to 
create regional economic 
development plans in order to 
stimulate and guide the economic 
development efforts of a community 
or region.  

Agency:  US DEPARTMENT OF TREASURY 

Healthy Food 
Financing 
Initiative 

$25 million 

Businesses, local 
and tribal 
governments, non-
profit 
organizations, 
cooperatives and 
universities, State 
Dept. of 
Agriculture, 
Colleges and 
Universities, 
Treasury-certified 
Community 
Development 
Financial 
Institutions and 
Community 
Development 
Entities, 
Community 
Development 
Corporations 

Provides funding to increase access 
to healthy food in communities, 
particularly lower-income 
neighborhoods without grocery 
stores or other sources of fresh 
produce and nutritious food. Funds 
can be used to finance the opening 
of new grocery stores or renovate 
existing stores to expand supply of 
healthy food. Funds can also be 
used to improve distribution 
systems and do outreach and 
education to consumers about 
healthy food choices. 
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Exhibit 16: Hopi Hydroponics Enterprise 

Agriculture and agribusiness has been an important historical and present source of economic 
sustenance for the Hopi people. There are several hundred Hopi framers within the Hopi villages. The 
economy of the region is predominantly government services based although tourism and agriculture 
are also significant economic drivers within the Hopi communities. 
 
Agriculture is extremely important to the Hopi people representing a major source of food, income, 
and personal livelihood. It is an integral part of Hopi culture; the Hopi agricultural industry exists to 
farm, to raise livestock, to preserve tradition, and to protect the land for future generations.  
 
The agriculture operations have produced financial benefits as well as other individual, community, 
regional, and aggregate benefits. With the implementation of the hydroponic greenhouse enterprise, 
these benefits will be greatly improved to the Hopi people. Individual benefits include employment 
opportunities, improved health and wellness, and preservation and support for traditional values. 
Community benefits include increased opportunities for agricultural-related business development. 
Regional benefits include job creation, increased incomes, and retail trade expansion.  
 
Hydroponic farming offers social benefits such as a sense of community and food education, as well as 
environmental benefits through sustainable farming techniques. Aggregate social benefits include an 
improved quality of life and social well-being.  
 
The agricultural development potential is significant when evaluated in terms of the natural resources 
that exist in sufficient quality and quantity within the Hopi lands. The hydroponic agriculture 
development represents innovative and proactive management strategies to protect, preserve, 
restore, and enhance sustainable agriculture ecosystems.  
 
The hydroponic vegetable greenhouse development represents a vertically-integrated, value-added 
agricultural business opportunity including vegetable crop production, processing, packaging, and 
related activities, and product marketing and distribution to the retail, institutional, restaurant, and 
government markets. 
 
The Hopi community will participate in developing a sustainable hydroponic greenhouse production 
enterprise, own and manage the agriculture businesses, and are the direct recipients of the 
community, cultural, environmental, and economic benefits. The hydroponic greenhouse business is 
innovative in its approach and can serve as a national model for self-directed, sustainable community 
agricultural development.   
 
As a diversified agriculture industry is developed, there will be substantial opportunity for Hopi 
entrepreneurship to engage in processing and marketing activities representing additional business 
development opportunities for the local community. Value-added agricultural development and 
related product-market extensions would support the expansion into complementary enterprises in 
retail and wholesale distribution.   
 
The project will improve access to healthy, affordable vegetables and address the economic needs of 
low-income families through the creation of business and employment opportunities. The project will 
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support rural reservation-based farmers markets and retail markets, expanding food distribution 
businesses, and supporting food business entrepreneurs. 
 
Hydroponic farming involves growing produce without soil. Seeds are planted in a soil substitute and 
grown in nutrient-rich water. The water is re-circulated. Temperature, salinity and humidity are 
monitored and controlled to maximize the yield. The method has a number of economic, 
environmental and social advantages. 
 
Hydroponic farming offers social benefits such as a sense of community and food education, as well as 
environmental benefits through sustainable farming techniques. Aggregate social benefits include an 
improved quality of life and social well-being within the regional area.  


