
1

DESIGN FOR
SUSTAINABILITY



2 3

DESIGN FOR
SUSTAINABILITY

Jorie Ballun

Brittney Boudwin

Jerome Elder

Caroline Ingalls

Liz Lukken

Kuan Ling Shen

Arielle Vilardo

Professor Scott Boylston

INTERDISCIPLINARY STUDIO I



4 5

INTRODUCTION

BLUE SKY IDEAS

NON-RECYCLING

BLACK/GREY WATER

SYSTEM

RECYCLING COMPOSTING

6

8

10

12

14

18

28



6 7

IN
TR

O
D

U
C

TI
O

N To transcend the amount of waste, SCADpad seeks to enable, 
educate, and exemplify sustainable and resilient practices 
within our homes and communities. 

By challenging society’s perception of essential needs and 
effectively facilitating a behavior change, SCADpad becomes 
an active lesson in sustainable nutrient management, taking 
advantage of biological and technical resources as nutrients 
and teaching the user to efficiently participate in the process.

VISION

WASTE [nutrients] 

Dock [v] - to join together

= FOOD
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Current Management Stream

User-centered Concept Map

extraction

manufacturing

refinement

distribution

use

disposal

commercial residential

incinerator reclaimation

landfill recycling facility

potential redirection

absolute end

user’s choice

sustainable process

sustainable outcome

unsustainable process

underutilized process

water treatment

municipal disposal

compost

recycle/ reuse

biological nutrient cycle

technical nutrient cycle

design opportunity

design opportunity

This user centered concept map was 
developed to wholly understand the 
different nutrient streams that can be 
transformed into sustainable loops. 
There are plenty of opportunities for 
reusing materials and cycling them 
through the system but there are also 
dead ends to avoid. The map displays 
points for  intervention in which 
educating the user can have a large 
impact on the environment.

Nutrients exit the cycle
Nutrients contaminate other cycles
Pollutants by-products are not contained
Methods and space usage are poorly 
designed

CONCERNS

Educate and inform user
Promote local cycles
Change consumption behaviors
Eliminate unsustainable aspects
Nourish the planet

OPPORTUNITIES

This user centered concept map was developed to wholly 
understand the different nutrient streams that can be trans-
formed into sustainable loops.  There are plenty of opportu-
nities for reusing materials and cycling them through the sys-
tem, but there are also dead ends to avoid.  The map displays 
points for intervention in which educating the user can have a 
large impact on the environment.  

USER-CENTERED CONCEPT MAP
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In 2010, the United States was ranked as the second largest 
energy consumer in the world, most of which was fossil fuels. 
The United States relies heavily on petroleum, nuclear, coal, 
natural gas and renewable energy. Commercial and residen-
tial buildings are the largest consumer of energy followed by 
industry and transportation. The total per-capita energy con-
sumption in the U.S. is 98,418 kiloWatt hours per year while 
the worldwide per-capita energy consumption is 21,213 kilo-
Watt hours per year.

SCAD has an incredible opportunity to take advantage of their 
location in midtown Atlanta as a way to create a ‘billboard’ 
for themselves, displaying their innovative design capabilities.  
Ideas that we proposed involved exterior green wall systems, 
solar mobile and electric vehicle charging stations on the roof, 
a community garden for education, solar and wind power, nat-
ural daylight capturing systems, and more.  The opportunity 
is there to reinvent the parking garage, proposing a new con-
cept for adaptive reuse worldwide.  

Rooftop concept

Solar pavilion and 
hydroponic wall 

gardens

Exterior green 
wall concept
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How do you encourage a user to 
minimize or eliminate the use 
of non-recyclables? How does the “container” function?

How explicitly should the 
“container” be visible?

How do you educate and inform 
users on what is recyclable and 
non-recyclable?

Design Criteria for Behavior Change

verbally printed digital 3d alternatives incentives integrated segregated (out) segregated (in) interactive conspicuous inconspicuous

perception
comfort
aesthetics
systemic capability
cost of installation
ease of installation
durability and longevity
energy efficiency
energy consumption
storage
regulations

Most products are not appropriately labeled if they are re-
cyclable or not.
Some consumers are not educated on recycling
Certain items that are deemed “non-recyclable” due to the 
composition of the material.

CONCERNS

The recycling process can convert waste into products that 
can be reused and consumed. 
Recycling reduces the need for manufacturing additional 
materials and goods. 
Recycling reduces the amount of greenhouse gases that 
are emitted into the Earth’s atmosphere. 

OPPORTUNITIES

Recycling (upcycling) is a process in which materials that 
would otherwise be discarded as waste are used and created 
into products of new substance that are better in quality for 
the environment. Upcylicng differs from recycling in that most 
products that are recycled are reused for lesser quality grade 
and often require more energy during the manufacturing pro-
cess. These products are generally called downcycled mate-
rials and include some plastics in which the plastic turns into 
lesser quality, delineating it into a higher number designated 
at the bottom of the plastic container.

75%
30%

OVER OF WASTE CAN BE RECYCLED

ONLY OF WASTE IS RECYCLED

COCA-COLA PRESERVE NIKE
Nike Reuse-a-Shoe program takes 
old sneakers and grinds the rubber 
from the sole to create new upcy-
cled materials called Nike Grind.  
This material is used for sports 
floors.  

The Gimme 5 Program takes #5 
plastics and turns the upcycled ma-
terial into new products, such as 
toothbrushes.  Most #5 plastics are 
discarded into landfills or downcy-
cled.

Coca-Cola offers a Recycling Bin 
Grand Program in which commu-
nities and colleges can apply for 
recyclable Coca-Cola bins to be 
provided for parks and universities.
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Welcome alternatives to disposables: Swap paper towels 
for reusable rags, swap sandwich baggies for kitchen tow-
els or stainless containers, drop garbage liners all together
Buy in bulk or at the counter
Shop the farmer’s market: they’ll take the egg carton and 
the berries baskets back for reuse. Your veggies will also 
most likely be free of plastic and stickers.
Arm yourself with a reusable water bottle, a couple grocery 
totes, a few cloth bags and reusable jars and bottles.
Get your 5Rs right: Refuse what you do not need, Reduce 
what you do need, Reuse what you consume, Recycle what 
you cannot Refuse, Reduce or Reuse, and Rot (Compost) 
the rest. 
Refill your bottles with bulk shampoo and conditioner.

TIPS ON TRASH

The United States generates over 250 million tons of garbage 
annually. This number has tripled since the 1960s with the 
emergence of products being built in obsolescence. While 
most Americans are not cognizant of the amount of trash each 
household generates, there is a haphazard sense of “out of 
sight out of mind” regarding the disposal of garbage. It is im-
portant to note that there is no such thing as “away” for the 
disposal of trash but rather an elsewhere, specifically, landfills. 
While it is hard to determine the number of landfills across the 
globe, there are generally landfills in every city, often times 
with multiple landfills per city.

250,000,000
AMERICANS DISPOSE OF 

PLASTIC BOTTLES EVERY HOUR

http://www.wearehappylandfill.com/wp-content/uploads/2011/11/LANDFILL.jpg

Concept for a communcal 
recycling system
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Increases the amount of floor space
Both bins located side by side for 
use of ease

SCHEME 1 -  RECYCLING & NON-RECYCLING

ADVANTAGES
Incentivised program educates and 
allows the user to enjoy the action of 
recycling
Encourages user to recycle more 
often to avoid frequent trips to the 
dumpster
Portability can create ease of use

SCHEME 2 -  NON-RECYCLING

DISADVANTAGES
Uses more cabinet space
May contain cross-contamination of 
recycled products
User has to manually dispose of ma-
terials

DISADVANTAGES
Non-recyclable bin in unit may cause 
user to recycle less frequently by 
creating convenience for non-recy-
clable goods
Rule beating; putting trash in recy-
clable bin

ADVANTAGES
Easily accessible and convenient
Eliminates the need for floor space
Positive reinforcement when recy-
cled material goes into chute
Allows for playful user interaction
No manual disposal necessary

SCHEME 3 -  RECYCLING

DISADVANTAGES
Uses wall space
Possible issue with cleanliness
Large materials may cause blockage 
of chute

SCHEME 2 

SCHEME 3 

SCHEME 1 
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The World is made up of  ¾ water, however, access to clean 
drinking water is scarce in many countries. Over 1 billion in-
dividuals do not have access to clean water across the globe 
and over 3 million people die annually from water related ail-
ments. While many individuals in developing countries walk 
nearly 10 miles a day to collect drinking water, the average 
Westerner uses nearly 45-70 gallons of clean water daily. 

Water conservation is a temporary solution to this wicked 
problem. Focused on different strategic methodologies such 
as reducing the amount of water being used, as well as pur-
chasing water saving household items, conservation of water 
can be a powerful tool if a multitude of individuals across the 
globe are committed to the same goals.
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Water conservation is the active management and protec-
tion of fresh water resources through policy and strategy.

Always turn taps off tightly so they do not 
drip.

Use an aerator and/or a water flow-reducer 
attachment on your tap to reduce your water 
usage.

When hand-washing dishes, never run water 
continuously. Wash dishes in a partially filled 
sink and then rinse them using the spray at-
tachment on your tap.

When brushing your teeth, turn the water off 
while you are actually brushing. Use short 
bursts of water for cleaning your brush. (This 
saves about 80% of the water normally used.)

TIPS ON SAVING WATER

When washing or shaving, partially fill the 
sink and use that water rather than running 
the tap continuously. (This saves about 60% 
of the water normally used.) Use short bursts 
of water to clean razors.

Use only cleaning products that will not harm 
the environment when they are washed away 
after use. Look for “environmentally friendly” 
products when shopping.
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Black water is the controlled biological decomposition of 
organic material.

Blackwater is loaded with biological materials such as feces 
or grease, therefore it can be a source of disease.
Blackwater is often treated in a municipal water treatment 
plant, a process that consumes a lot of water.

BLACK WATER CONCERNS

Blackwater is a biological nutrient; greywater can be recy-
cled.
Management systems can strive for zero net water.
There are many products that function efficiently while con-
serving water in the process.

BLACK WATER OPPORTUNITIES
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energy efficiency
dry compost incinerator low flow dual flush compostmarine macerator recirculating

energy use
cost of maintenance

cost of installation

dimensions

comfort and aesthetic
initial cost

ease of use

Waterless System Water-dependent System
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energy efficiency
grey water recycling shower recirculation controlled headshower collection low flow head standard head water holding tank

energy use
cost of maintenance

cost of installation

dimensions

comfort and aesthetic
initial cost

ease of use

Utility systemFull system Single utility

Grey water is waste water that can be recycled from many 
different types of units including dishwashers, showers, sinks, 
laundry facilities and also rain water.

In residential areas, greywater makes up 50-80% of the 
water used in a single household.

Greywater from the shower/bath makes up nearly 35% of 
water being used in a single household.
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weaknesses

strengths

macerator

-easily installed by professional
-no venting needed
-compact system
-appropriate for secondary bathroom

-can only handle human waste and single sided toilet paper
-has to be descaled every 6 months
-noisy like a dishwasher or washing machine
-must be replaced every 3 years

GOOD MACERATOR SYSTEM

Easily installed by a professional
No venting necessary
Compact system
Appropriate for a secondary bathroom

STRENGTHS

Can only handle human waste and single-sided toilet paper
Must be descaled every six months
Noisy like a dishwasher or washing machine
Must be replaced every three years

WEAKNESSES

The cost for servicing these tanks per month is $3,000.
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MACERATOR TOILETBLACK & GRAY WATER TANKS

Sustainability Desirability Feasibility Viability

Grey Water
Holding Tank

Black Water
Holding Tank

Grey Water
Holding Tank

Water Path

Black Water
Holding Tank

Macerator
Pump
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BETTER GREY WATER RECYCLING

Saves on water
Very useful when space is a premium 
Excellent appeal
Very well constructed
Does not clog easily

STRENGTHS

May need to flush twice for large load
Faucet cannot rotate past the sink
More expensive than a retro fit topper

WEAKNESSES

DUAL FLUSH

By replacing the current fixtures with the WaterSense labeled fixtures, we could save 

18,371 gallons of water and $160 in utility bills annually.
By diverting grey water, black water tanks only need to be serviced every two weeks.

Sustainability Desirability Feasibility Viability
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GRAY WATER RECYCLING UNIT
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LOW FLOW DUAL FLUSH TOILET

Black Water
Holding Tank
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r

Grey Water
Filtration Unit

Water Path

Black Water
Holding Tank

Vegetated
Planter

Built-in
Faucet

Grey Water
Recycling Tank
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weaknesses

strengths

incinerator

-uses no water
-can be set up anywhere
-odorless when immediately incinerated
-runs off of a single 20V connection

-higher energy load than standard toilet
-cannot be used as compost
-must provide paper filters

BEST FULL SYSTEM RECYCLING

Uses no water and no sewer tanks, so there is no need for  
tank servicing, saving $36,000 annually
No need to use fresh water to irrigate planters
Can be installed anywhere
Odorless when immediately incinerated
Runs off of a single 20V connection

STRENGTHS

Higher energy load than standard toilet
Cannot be used as compost
Must provide paper filters

WEAKNESSES

INCINERATOR

Sustainability Desirability Feasibility Viability

GRAY WATER RECYCLING UNIT INCINERATOR TOILET

Due to the fact that there are no sewer tanks, there is no need for tank servicing, 
saving $36,000 annually. In addition, there is no need to use fresh water 
to irrigate planters.
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Compost
Planter

Incinerator
Toilet

Grey Water
Filtration Unit

Vegetated
Planter
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Worms love coffee grounds!
Food scraps is great for compost bins. Think of leaves, veg-
etables, and grass clippings.
Plants that have been treated with pesticides and/or herbi-
cides (weeds and lawn clippings) should be avoided.
Straw is an excellent source of carbon for your compost 
pile. However, it may contain weed seeds, so make sure the 
pile is “cooking” properly.
Do not compost fats, pet droppings, or animal products. 
They will attract pests to the pile and can spread disease.
Finished compost is usually less than half the volume of the 
materials you started with, but it’s much denser.

TIPS ON COMPOST

Composting is the process of reusing biological organic mat-
ter into rich, fertile soil. This process allows for decomposed 
matter to regenerate itself into nutrients creating prolific soil. 
While there are many types of composting, vermicomposting 
is the most viable option for apartment living. Vermicompost-
ing involves the use of worms to increase the rate at which or-
ganic matter is broken down. The worms used during the pro-
cess turn the microbes and bacteria into nutrient soil. When 
vermicomposting, it is important that the composting contain-
er is made from wood to ensure the bedding has ample space 
to breathe, for proper ventilation enabling the moisture to es-
cape efficiently. 

Vermicompost
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ease of use
integrated standard communal aerobic integrated aerobic integ hot aerobicauto hot aerobiccommunal aerobic

initial cost
behavior and habit

systemic capability

maintenance

innovation
ease of installation

novelty

Aerobic compost

Initial concepts


