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 Project Details

e Mobile Market

e Questions and Comments




Framing the Issue - Food Desert

e Communities underserved by quality grocery stores
e Distance to store over 1 miles in urban areas 10 miles for
rural areas
e Disproportionately in low income communities
e 55% found in communities with median income less than
$25,000 per year
e Limited Options on healthy food
e High calorie, processed unhealthy food available
 Creates poor diets and health effects
 High Blood Pressure, Diabetes, Heart Disease, etc.
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Framing the Issue - Food Desert




----------
e AQuaponics
oooooooooooooo
oooooooooooo
* Mobile Market
TTTTTTTTTTT
e Convenience stores

e Food Delivery




4 Year timeline for project

2019

2020

2021




Where EPICS Helps

Our goal is to build a garden that is both beneficial and accessible




Project Partner - Peace Garden & Farms




Building

e Builtin the 19505 S
e Needs updates



Stakeholders
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Project Details



Problem Statement

Our goal for this semester is o
determine the garden type we want to

eeeeeeeeeeeeeeeeeeeeeeeeeee
community.




EPICS Design Phase

e Conduct Functional Project Identfication
- ' \ N Speafication
Decomposition | .
. . Retirement
e Brainstorming
e Create prototypes Q ' |
C tual
o Get feedback from e \“J Desion
vsers Testing Scensrios
o Refine design Service i
Design

Maintenance

e Evaluate feasibility

Delivery




Semester Timeline

Prepare for site visit
Finish model for Work on final
aquaponics and Work on Prototype presentation and
start prototype and design do mock
presentation
I Week 11 I Week 13 I Week 15
Week 10 Week 12 Week 14 I
Work on prototype and Finish prototype Document progress,
document Finish design final design
maintenance, and presentation, and all
create a financial plan end of semester
for the system documents.
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Summary of Last Semester







Rooftop Garden

System
e Soil added across the whole
roof
Can grow almost any crops
No need for lights or electricity
Can grow from May-October
depending on crops




Rooftop Cost Breakdown

oS
e Cost estimated for 3,100 sq ft. xjgation $8,525.00
e No exact cost on building Drainage System $4,000.00
reinforcemen t, Safety Railin $5,300.00
SSSSSSSSSSSSS $15,000.00
oooooooooooo $2,500.00
$35,325.00







Hydroponlcs Cost Breqkown

Shelf | 150 00 ‘ 1 J.SO 00 Avs price
Resarvoir (40gal) 100.00 1 100.00
LED lights (2'x4") - 300.00 | 2 - 600.00 Avs orice
Grow trays | 35.00 2 70.00
Net pats - 5.00(S0mits) 1 pack S0units  5.00 Will have Infrovnrs
Tubing - 1.50 (lvol) 10 (luot) - 15.00 *one shelving
Pump 15.00 1 15.00 1005ph unit with
Styrofoam sheets  13.00 ' 1{bux 20 sheets)  18.00 Will iave [eltovers | three trays
Surge protector 10,00 E 1000 with 17 lettuce

heads per tray
Total Cost per 1013.00 With 'eftover (in current
shelving unit material for other prototype)

unily
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Aquaponics Garden

» Water based

e Accessible oxygen

e Fish involved (add nutrients)

e Can grow year round

e 3 gal/lbs of fish

e Additional $3000 for fish and
food every 5 years

areveciva s me




Aquaponics Cost Breakdown

The cost would be about the same as the Hydroponics except for:
e the cost for changing the smaller reservoirs to a bigger one that fits the
fish
e added cost for biofilters, sensors and warmers for water
temperature/quality conftrol
e added cost to continuously supply the fish and fish food (~$3000.00)
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Controlled Environment

 |Indoor gardens
e Hydroponics
e AQuaponics
e Add an HVAC System
e Cool during summer
e Heat during winter
e Additional $11,025
e Automated system
e Unknown cost




Weight | Hydroponics | Aquaponics | Rooftop Garden




Recommendation

AqQuaponics
e Produces food year round
e Lowest cost
e Low maintenance
* Project Partners favorite




Model of Shelving Unit




Design Rationale




Design Rationale

- Ratiorule =1 Ib (.5 kg) of fish for
every 1 sq ft (.1 sg m) of grow bed
surface area
Fish weight = 600 Ib

- 1 pound fish per 5 — 10 gallons of fish
tank volume
Fish Tank Volume = 3000 - 6000
gallons

- Total Fish Tank Volume = 5000
gallons

- Fish Tank Size =15* 15 * 3ft

Figure: Motor Pool Layout (top view); Units: in 29
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T

5000

Layout
of Motorpool

3 Phase Build and Testing

- Phase | - Tst with 1st
row on each side of
the fish pool

- Phase |l - 2nd with
Ist and 2nd row on
each side of the fish
pool

- Phase Il - 3rd with all
shelving units
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Recurring C osls s mremrsrEsrE

Fish
Ri n-cJII‘ snee g nne s e s
Laa Pars N sooe =000 soone =000 sone =000
carzn sov.uc S0.00 su.oC S0.00 $u.uc S0.00
Tikauia so.cC 000 $C.0C 0.0 $o.cC $3.00
Pl
Letn.ca Ma:la‘ sn.ne 000 sn.ne £0.00 m.'ﬂC 000
Bast ncn:ls‘ snae L0000 s £0.00 sonc SO0
Ly Herbs Su.ue Sod Su.LL D000 $u.LC LU0
Food
R ﬁgli snne gam snnc g0 ;e S
Lasg Parnny s =000 snne =000 s =000
Laten su.uc Sl su.uc SO0 $u.uc Su0)
Tiluis 50.0C 000 50.0C 9000 $o.0C 000
Heuling
sn.ne £0.00 sn.oc £0.00 $n.oc 000
Nutrients
S0.0C 000 s0.0C $2.00 $c.oC S0.00
Lakor required

snnc §m snnc o nne o
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Start Up Cost

FixedCost  Pratowpa  Unci1Snelfy  Phass 1 Phsse2  Phase3  Fnal

Shielues $175.00 $0.00 $0.20 $0.00 $0.00 50.00
Trays $92.00 30.00 $0.30 30.00 $0.00 $0.00
Lights $300.00 $0.00 $0.20 $0.00 $0.00 S0.00
Tatks 575.00 30.00 $0.20 30.00 $0.00 $0.00
Watsr Hoatar S40.00 S0.00 $0.20 S0.00 $0.00 S0.00
Water Purnps S40.Mm s0.00 $0.00 sn.on $0.00 80.00
parstor $40.00 30.00 $0.30 $0.00 $0.00 S0.00
Timers §18.00 $0.00 $0.20 $0.00 $0.00 S0.00
Hoses S20.00 30.00 $0.10 $0.00 $0.00 $D.00
Ph Testing Kit 510.00 S0.00 $0.30 50.00 $0.00 S0.00
Qarsis Heetizubns 5800 $0.00 $0.70 $0.00 $0.00 S0.00
PVC Pipa $56.00 30.00 $0.20 30.00 $0.00 $0.00
Sansors 522 .54 30.00 $0.20 30.00 £0.00 S0.00
Slpping $200.00 30.00 $0.30 50.00 $0.00 50.00
Total $1,005 .52

32



L] °
Productivity
Preductivity lPIEoiype Un A Pha e = —
ish
Blueaill 0.00 .00
ake Per 0.00 0.00
sattish 0.00 0.00
ilapia 0.00 0.00
lants
quququ 0.00 0.00
asil 0.00 0.00
her He .00 0.00
| |







Prototype 1 - Takeaways

e Getting smaller net cups so we can increase the
amount of plants

 Adjust spacing between plants

e Add more levels (see how many levels would be cost
efficient)

 Change the lights to a commercially viable and
efficient model

 See how we can decrease the cost per unit

 See how much price per unit will decrease by buying
larger quantities of items
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Permits g

Fish Hauler’'s and Supplier’'s Permit e
e Indiana DNR et
e Produce and sell fish 3“

o Bluegill

o Yellow Perch |

o Tilapia e i

o Goldfish e

| | | e e
*still need to obtain PACUC permit Tt O e




e Obtain measurements of Motorpool
 Note drains, outlets, and doors

e Check the heating, electricity and lighting
e Visit the local food pantry







* Finish Prototype and begin testing
e Finalize operational cost
e Update g:lesigns with deftails from site visit




MOBILE MARKET

Madeline Moisio | Senior Design Project




Goal of the Mobile Market

work with leaders and stakeholders

fresh produce to
be delivered

FRPlIS .:?;;5": PURDUE
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Resources + Contacts

Marty Henderson Peace Gardens & Farms
Master Gardener

Senior Pastor — Peace Baptist Church
President / CEO - For the Love of Children of NWI
Education Committee — Gary Chamber of Commerce

Vanessa Pacheco Office of Civic Engagement & Leadership Development
Ace Campus Food Pantry

Dean Fallis Bloomers Greenhouse
West Lafayette, Lafayette, Purdue, + Zionsville Farmers Markets

Wendy Medbourne Starke County Mobile Raised Beds Initiative

EPI%
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Access to Fresh Food

BARRIERS

Ability Location
Availability Reliability
Child Care Safety

Cost Time

Health Transportation

EPI%
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Project Components

Deliver Produce to Users

EPICS
i3
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Project Components

Deliver Produce to Users

/

Route Identification

EPICS
46
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Project Components

Deliver Produce to Users

e

Route Identification

Frequented Locations

EPICS
41
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Project Components

Deliver Produce to Users

e

Route Identification

Frequented Locations

Retrofit Carts + Bicycles

EPICS
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Project Components

Deliver Produce to Users

e

Route Identification

Frequented Locations

Retrofit Carts + Bicycles
Packaging + Storage
EPICS 1
..,



Project Components

Deliver Produce to Users

7 '\

Route Identification Plan Vegetables for
Packages

Frequented Locations

Retrofit Carts + Bicycles
Packaging + Storage
EPICS 50
..,



Project Components

Deliver Produce to Users

AN N

Route Identification Plan Vegetables for Subscription Plans
Packages

Frequented Locations

Retrofit Carts + Bicycles
Packaging + Storage
EPICS 51
..,



Project Components

Deliver Produce to Users

AN "\

Route Identification Plan Vegetables for Subscription Plans
Packages

Frequented Locations Recruitment Process

Retrofit Carts + Bicycles
Packaging + Storage
EPICS 59
..,



Delivery Process

Frequented Locations

Target Audience Crossover
« Single Parents « Specific Neighborhoods +
« Elderly Apartments
* No Vehicle Households * Bus Stops
« Churches

 WIC Locations

EPI%
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Delivery Process

Route Identification
GIS Heat Map

Consulting with Marty + Advocates for the Community

N

Identify Area for Pilot Program

N

Use Material to Develop Route Model from:

IE 335 Operations Research — Optimization
IE 336 Operations Research — Stochastic Models
IE 383 Integrated Production Syst&ms 15

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\



Delivery Process

Retrofit Carts + Bicycles + Winter Transportation

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

33°/20° 37°/23° 60°/42° 67°/52° 71°/52° 80°/61° 84°/66° 82°/65° 76°/57° 64°/46° 50°/36° 37°/25°

VAN BIKE VAN
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Produce Process

Plan Vegetables for Packages
Surveys Deployed to

— Farmers Market Group + Gary Food Councill

— Food Pantry

[lasar AAleat i la%y GrRRs (pIehired 250%A1 TPAT yall ARoY eaaking Wit cc woild Il 10
el s '

chanta <Ak CAm. = SRinRd s
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https://purdue.ca1.qualtrics.com/jfe/form/SV_aYlPkGPH23q7yhn
https://purdue.ca1.qualtrics.com/jfe/form/SV_4TupcrUZwkIpLtb

Produce Process

Plan Vegetables +
Packaging and Storing Produce

Integrate Aquaponics System + Mobile Market
— determine what will be grown
— schedule maintfenance and harvesting
— create procedures for storing and packaging of produce
IE 386 Workplace Design

EPI%
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Users Process

Subscription Plan

« Basing Model on Material from
« ENTR 200 - Infroduction to Entrepreneurship + Innovation
 |E 343 — Engineering EConomics

« Create Packages
« Using Data from Surveys
» Feasibility of Produce
« Diets + Family Size + Frequency of Deliveries

EPI%
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Users Process

Recruitment
Registering Users + Updating Orders + Storing Data

Corner + Convenience Stores
Advertising Program Churches
Bus Stops

EPI%
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Mobile Market Ganit Charl
Recruitamant Procass
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QUESTIONS | COMMENTS | CONCERNS

THANK YOU



