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HOW TO by Mary Mattingly with Performing 
Economies
As environmental instability continues to transform our cities, how can we 
connect local networks and individual efforts to work together more cohesively? 
How can cities utilize the tools of resource decentralization and network 
interdependency found in global supply chains to provide for each other 
locally, and how can these local chains more clearly account for social and 
environmental costs embedded in production? 

Recent volatility in global food and fuel costs has increased public awareness 
of the existing food supply’s vulnerability as well as the detrimental effects of 
industrialized food systems. As cities increase focus on the effects of climate 
change on lives, public officials need to fully consider environmental costs as well 
as the affects of dependency on exterior sources of shipping in food and water.

Strong movements have been building in urban communities across America. 
People are planting home gardens and forming community-wide initiatives 
that support urban farms, rainwater collection, and storm water management. 
Currently, NYC has 7 community farms, 390 community gardens, 3 commercial 
farms, 117 public school gardens, and 245 New York City Housing Authority 
gardens.  

In 2009 I launched the Waterpod Project: a public space, habitat, and living 
system on a barge that navigated New York City’s waterways. One of the project 
goals was to subsist off of the food we grew, eggs from four chickens, solar and 
bike power, and purified rainwater. All of the materials were found or exchanged 
through barters arranged with businesses and municipal agencies in NYC. I 
wanted to figure out how much time was spent maintaining these systems versus 
our hourly pay working day jobs to purchase these supplies outright. After an 
initial large investment of our own labor, we ended up with a system that supplied 
us with all of our basic needs for around 2.5 hours a day. 

In 2012 I embarked on the Flock House project: a group of three spherical public 
spaces that moved around NYC in 2012. Of significant difference was the fact 
that the Flock House living systems could not fully support a family or even one 
person. We relied on barter and trade with our neighbors to meet basic needs. 
One of the goals of Water and Food Networks is to emphasize working together 
and sharing tools that can empower each other. This booklet explores local 
ecologies, resource exchange, and practical techniques for small-scale water 
and food systems.
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FOOD
The distribution processes for food are complex. Looking into where food comes 
from leads to questions concerning how, where, and in what conditions it is made 
in, distributed, and sold. How integrated are these processes? What can we do 
within and around this system? 

Saving seeds is a global effort of immense importance. But home gardeners 
should also institute this practice—not so much as an insurance policy against 
floods, famine, or doomsday, but as a way to save natural resources and money, 
and as a means to become more in tune with the life of the garden. Saving seeds 
from successful crops is relatively easy and ensures continuity in your garden 
from year to year.

Here are a few general tips on seed saving:

Don’t save seeds from hybrid plants. The seeds tend to create offspring that 
aren’t true to their parents, or they may even be sterile.

Be careful with cross-pollinating plants like spinach, peppers, squash, and mel-
ons. If planted too closely together, different varieties of these plants can cross 
with each other, resulting in mixed-heritage offspring. Collect seeds from cross-
pollinators only if they have been grown with significant space between them.

Biennials don’t produce seed stalks until their second season, so plants like car-
rots, cabbage, turnips, beets, brussel sprouts, onions, parsnips, and Swiss chard 
need to be carefully coaxed through their first year so that they’ll bear seed in 
their second.

Perennials should be propagated via cuttings or divisions—save your seed sav-
ing for annuals and biennials. - Medi Blum

Some seeds are more effortless to save than others. For instance, saving the seeds from 
a pepper simply involves rinsing the seeds off and letting them dry on a surface they won’t 
stick to as they dry. That’s it. Other processes are more complex. For example, saving 
tomato seeds involves soaking them in water for several days. Research the plant you want 
to harvest seeds from in advance.
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Food comprises about 17% 
of NYCs waste stream. 
When this material is sent 
to a landfill it contributes to 
NYCs disposal costs and 
can create greenhouse gas 
emissions. When compos-
ted, food scraps and other 
organic waste become a 
useful product that adds 
nutrients and improves 
the quality of soil for street 
trees, gardens and more. 

Materials:
-Your existing Dirt
-Compost
-Sand, Peralite
Tools:
-5 gallon bucket
-Shovel or gloves

A cold frame provides a warm environment to grow year 
round. Photo: we’moon in the woods.

Thank you: Brooklyn Botanic Garden, NYC Compost project



The Tire Railing is constructed with used tires mounted onto the crossbars of 
the base railing. The tires are sourced from the waste stream and are filled with 
soil. They hold one plant requiring large root space such as potato, or several 
smaller plants. The tire planters are various sizes.









Thank you: Creative Commons



Indoor gardening has become a efficient way to supply food, clean the air, and 
recycle water waste. Tumbling refers to planting in hanging containers. This ver-
tical growing structure is well-suited for plants that like to let their leaves sprawl, 
such as tomatoes and strawberries. A reused plastic water bottle can make a 
suitable hanging continer. By
hanging bottles in succession, an 
irrigation system can be installed. 
Another type of hanging container 
structure is the use of fabric 
pockets or bags.

Thank you: Appropedia.org, Inside Urban Green, kreuzberger, Windowfarms



Troubleshooting potential plant 
problems:
Some common problems that you may be able to correct are as follows. 

Lettuce
If you see tiny colonies of aphids on the underside of leaves: 
 • Rinse them off with water. 
 • Consider introducing ladybugs - a natural predator of aphids. 
If the edges of the leaves start to turn brown and“die back”: This is tipburn. 
 • Clip off the brown part of the leaves. 
 • Water lighter and more frequently. 
If lettuce tastes bitter: 
 • Due to the hot weather, seedstalks begin to form. 
 • Wash and store lettuce in the refrigerator for a day or two. 
 • The bitterness should disappear. 
If you see yellow patches on leaves: The lettuce may have downy mildew. 
 • Remove affected leaves and add extra drainage holes. 
Spinach
If you see yellow patches on leaves: It may have mildew.
 • Remove affected leaves and add extra drainage holes. 
Carrots
If the crown of the root (carrots) are turning green: This is called sunburning. 
 • Cut away the green part and use the rest. 
 • Add soil to the container, taking care to cover the roots well. 
If the carrots taste dry: 
 • Remove the green tops before storing. 
 • The greenery robs the carrots of moisture and nutrients. 
Strawberries
If you see powder on any part of the plant: It has powdery mildew. 
 • If it is only affecting a few leaves or fruit, remove the affected parts. 
 • If the powdery mildew is widespread, talk to your local gardener 
about how to apply sulfur. 
 • Adjust the location of the irrigation tube so water does not get 
directly applied to the leaves. You may have to remove the container and drill 
a new set of holes for the irrigation tube, then reattach the container. 
If you see tiny colonies of aphids on the underside of leaves: 
 • Rinse them off with water. 
 • Consider introducing ladybugs - a natural predator of aphids. 
If the leaves are yellowing or wilting: 
 • This may be a sign of verticillium or fusarium wilt. 
 • If the damage is not severe, mound soil around the plant. 
 • Consider introducing Phytoseiulus persimilis, a predatory mite. 
 • Talk to a gardener about applying a canola oil spray to the plants. 
If birds are eating the strawberries: 
 • Harvest them earlier. 
 • Consider hanging old, discarded CDs on the railing to deter birds.

Thank you: Appropedia.org, Inside Urban Green, kreuzberger, Windowfarms



Cucumbers
If you see tiny colonies of aphids on the underside of leaves: 
 • Rinse them off with water and consider introducing ladybugs. 
If you see holes in leaves, chewed blossoms, or scars on stems: 
 • This is caused by cucumber beetles.
 • Apply parasitic nematodes to the soil weekly to control larvae.
If leaves develop a fine speckling, later turning bronze: 
 • This is caused by an infestation of red spider mites. 
 • Discard badly infected plants. 
Radishes
If radishes are cracked or split: 
 • Harvest when they are younger and smaller. 
 • Check irrigation system to make sure it is operating properly. (A flush 
of moisture after a period of dryness, may cause roots to burst and split.) 
If radishes taste too “hot”: 
 • They have taken too long to grow. 
Potatoes
If potatoes have green skin: They were exposed to sunlight. 
 • Add soil to cover potatoes deeper. Peel the green skin, eat the rest.  
If potatoes have scabby spots of corky tissue on the skin: 
 • This is caused by potato scab. 
 • Peel the spots off plus some of the potato if affected. 
 • Add more coconut fiber to the soil to retain more moisture. 
Peppers
If you see tiny colonies of aphids on the underside of leaves: 
 • Rinse them off with water. 
 • Consider introducing ladybugs which are a natural predator of aphids. 
If you see sticky “honeydew” on lower leaves and fruit: 
 • There are large colonies of aphids. 
 • Ask a gardener for a recommended organic insecticide. 
Tomatoes
If the blossom end of tomatoes becomes dry, leathery, and brown: 
 • This condition is called blossom end rot. 
 • Remove the affected tomatoes. 
 • Apply foliar calcium spray. 
 • Make sure the irrigation tube is distributing water evenly. 
If the leaves are yellowing or wilting: 
 • This may be a sign of verticillium or fusarium wilt. 
 • If the damage is not severe, mound soil around the plant. 
Beans
If there are fuzzy, bright yellow insects on the plants: 
 • These are the larvae of the Mexican bean beetle. 
 • Remove the larvae and beetles by hand, daily. 
 • Consider introducing spined soldier bugs, a natural predator. 
 • Consider introducing parasitic wasps, a natural predator. 
Peas
If the leaves are yellowing or wilting: 
 • This may be a sign of verticillium or fusarium wilt. 
 • If the damage is not severe, mound soil around the plant. 

Thank you: Appropedia.org





WATER
Rainwater harvesting is one strategy to reduce domestic water use. On any lot, 
there are three potential sources for harvesting the rain: Direct rainfall, street 
harvesting, and roof harvesting. 

The rain catchment system: A water catchment system for roof rainwater is 
simple, and can store water for outdoor irrigation. 

Gutters: Roof water gathers in the gutters and runs to a pipe towards the tank.

“First Flush”: The first rain of the year is the dirtiest as it cleans the roof. This 
water is directed away from the tank in a “first flush system” and the subsequent 
water continues to the tank.

Screen: The rainwater goes through a screen to remove leaves and debris, and 
then funnels into the top of the covered tank.

Storage: The tank is dark, to prevent algea from growing, and screened, to 
prevent mosquitoes from entering.

Rain barrels are a popular way to begin rainwater harvesting, especially in urban 
areas; they are low cost, and can be installed along houses, under decks, or in 
other unused spaces.
A wide range of options for 
cisterns exist. They can be 
made from plastic, ferrocement, 
metal, or fiberglass, ranging in 
size from 50 gallons to tens of 
thousands of gallons.

Clay Filtration: An earthenware clay is mixed with an organic burnout material of 
proper particle size. The material is then formed into the shape of a pot and fired. 
In the process of firing the organic material burns away leaving micro-pores in the 
fired clay body. After firing the filters are often treated with colloidal silver or silver 
nitrate to prevent bacterial or plant growth inside the pot. Contaminated water 
is put into the pot, and as it passes through the small pores bacteria and par-
ticles are removed. these filters have commonly achieved a 98% success rate in 
removing coliform bacteria. The pot filters are usually made to fit into a receptacle 
such as a 5 gallon bucket to capture the filtered water.



How to calculate gallons of rainwater that can be collected from a roof:

In order to figure out the size of the tank you will need to store the rainfall collected in your 
rainwater harvesting system, it is important to know how large the roof is. Most rain events 
are 1 inch or less.

Method
1. Measure the length and the width of the roof but check where the downspouts are to find 
what part of the roof drains to each downspout when there is more than one downspout. 
For example, if the roof is pitched in 2 directions and you are only able to use the down-
spout on one side then just measure the part of the roof that drains to the downspout you 
will use.
2. Every square foot of roof space collects .6 gallons of water in a 1 inch rainfall.
3. To account for losses and inefficiency, you can expect to collect about 75% of the actual 
rainfall so your calculation should be multiplied by .75
Formula
Length of roof ____________feet
X width of roof ___________feet
X .6 gallons per square ft X .75
X __________________inches of rainfall
= _______________________gallons of rainfall collected

Calculate for: A roof that is 50 feet long by 20 feet wide in 
a 2 inch rainfall
Length of roof ____________feet
X width of roof ___________ feet
X .6 gallons per square ft X .75
X __________________inches of rainfall
= ______________________gallons of rainfall collected

How to calculate gallons of rainwater that can be col-
lected from a roof:

Calculate for: A 30 foot long by 20 foot wide roof in a 1 
inch rainfall but you can only collect from half of the roof
Length of roof ____________ feet 
X width of roof ___________ feet 
X .6 gallons per square ft X .75
X __________________inches of rainfall
= _______________________gallons of rainfall collected

Calculate for: A roof that is 50 feet long by 20 feet wide 
for 34 inches of rainfall in a season
Length of roof ____________feet
Xwidth of roof ___________feet
X .6 gallons per square ft
X .75
X __________________inches of rainfall 
=______________________gallons of rainfall collected

Calculate for your roof for a 2 inch rainfall:
Length of roof ____________feet
X width of roof ___________feet
X .6 gallons per square ft X .75
X __________________inches of rainfall
= ______________________gallons of rainfall collected Thank you: 

Water Resources Group



The following filters can be used to 
treat water to create potable water 
systems, but not all filters are needed 
to create a potable system.
Activated Carbon: treated charcoal creating a porous carbon which absorbs 
water impurities
    • Pros: Removes chlorine, pollutants, organic contaminants, long life, low cost
    • Cons: 

Reverse Osmosis: pushing water through a semipermeable membrane which 
will only allow water molecules through
    • Pros: Removes all contaminants, low maintenance, removes nitrates
    • Cons:Very Expensive, 10% efficiency 

Slow Sand Filtration: running water through sand.
    • Pros: Removes particulates larger than the sand, removes heavy metals, 
removes many bacteria, uses local materials, low maitenance
    • Cons: Must be cleaned often, can grow algae or bacteria 

Distillation: boiling and condensing water molecules in a separate uncontami-
nated container
    • Pros: Removes bacterium and viruses, reusable
    • Cons: Require extra energy, requires extra time, some contaminants transfer 

Ion Exchange: use of ion exchange resin beads which will react with contami-
nants and bind to contaminants
    • Pros: Removes nitrates and phosphates and dissolved inorganic compounds
    • Cons: Does not remove pathogens, does not remove bacterium, expensive 

Ultraviolet Light: the use of ultraviolet light to kill pathogens
    • Pros: kills bacteria and viruses, oxidizes organic compounds
    • Cons: short life, expensive 

Microporous Basic Filtration: uses a filter of certain diameter holes to keep 
contaminants from passing through.
    • Pros: Removes all particles larger than filter diameter, minimal maintenance
    • Cons: Does not remove organics or chemicals 

Ultrafiltration: similar to microporous filtration but with smaller diameter holes
    • Pros: Removes particles above rated size, low cost
    • Cons: Does not remove dissolved organics 



This summary table 
reviews the available 
appropriate technolo-
gies for the removal 
of arsenic from drink-
ing water.

Thank you: Appropedia.org



Solar distillation uses the heat of the sun directly in a simple piece of equipment 
to purify water.   The equipment, commonly called a solar still, consists primarily 
of a shallow basin with a transparent glass cover.  The sun heats the water in the 
basin, causing evaporation.  Moisture rises, condenses on the cover and runs 
down into a collection trough, leaving behind the salts, minerals, and most other 
impurities, including germs.

Solar distillation



Solar water disinfection, or SODISW, is a method to disinfect water using sunlight 
and PET bottles. Water from contaminated sources are filled into transparent 
water bottles. For oxygen saturation, bottles can be filled three quarters, then 
shaken for 20 seconds (with the cap on), then filled completely. Highly turbid 
water (turbidity higher than 30 NTU) must be filtered prior to exposure to the 
sunlight.
    
Filled bottles are then exposed to the sun. Better temperature effects can be 
achieved if bottles are placed on a corrugated roof as compared to thatched 
roofs.
    
The treated water can be consumed. The risk of re-contamination can be 
minimized if water is stored in the bottles. The water should be consumed directly 
from the bottle or poured into clean drinking cups. Re-filling and storage in other 
containers increases the risk of contamination.

Effectiveness can be increased by placing on a dark or reflective surface, e.g. 
a roof made of corrugated metal, or by painting half the bottle black, such that 
when laying down the clear half is facing the sky. 

Material, color and shape of the bottle: The bottles must be transparent and 
colorless. PET bottles often have a bluish tinge. This is not a problem. Heavily 
scratched bottles must be replaced.  The bottles must not hold more than 3 
liters. Concerns about PET leakage is not an issue for this particular use. The 
temperature for PET leakage must be over 50 degrees celcius, or must be left in 
the bottle for months for this to happen.

Turbidity: If the water is very turbid, the effectiveness of the method is reduced. 
It is very easy to determine whether the water is sufficiently clear: The filled PET 
bottle must be placed on top of a newspaper headline. Now one must look at 
the bottom of the bottle from the neck at the top and through the water. If the 
letters of the headline are readable, the water can be used. If the letters are not 
readable, the water must be filtered. This test corresponds to a turbidity of 30 
NTU. 

Cloudiness: Cloudiness affects the strength of solar radiation and thus also the 
effectiveness of the method. Rule of thumb:
    • If less than half of the sky is clouded over, 6 hours will be enough to 
completely disinfect the water.
    • If more than half of the sky is covered with clouds, the bottle must be placed 
in the sun for 2 consecutive days.

Rain: The method does not work satisfactorily during lengthy periods of rain. On 
these days, we recommend collecting rainwater. 

Preventing recontamination: The treated water should be kept in the bottle and 
drunk directly from the bottle, or poured into a cup or glass immediately before 
it is drunk. In this way, it is possible to prevent the treated water from becoming 
contaminated again.

Thank you: Appropedia.org







BreadHive Worker Cooperative 
123 Baynes Street, Buffalo, NY 14213, 716 980-LOAF (5623)
Locally owned bakery, they make their own bread.

Buffalo First 
PO Box 166 Buffalo, NY 14213 (716) 725-6100
Buffalo First is comprised of local independent “Main Street” businesses, organizations and 
concerned citizens. The mission of Buffalo First is to build a local, green and fair economy 
in the Buffalo-Niagara region. 

The Clean Air Coalition of W.N.Y.  
341 Delaware Ave. Buffalo, NY 14202 (716) 852-3813 
The Clean Air Coalition builds power by developing grassroots leaders who organize their 
communities to run and win environmental justice and public health campaigns.

Farmer Pirates
Farmer Pirates is a cooperative of urban farmers in Buffalo, NY. The cooperative helps to 
facilitate sharing resources and knowledge for the benefit of each Pirate farm. Membership 
in Farmer Pirates is open, and is a great way to help get started as an urban farmer or 
homesteader. The Pirates also serve to promote healthy food and self reliance by offering 
services to people who grow food in the city, whether in the backyard or community garden.

Field & Fork Network  
PO Box 1772 , Williamsville, NY 14231
Field & Fork Network is a non-profit food and farming organization dedicated to building 
a thriving regional food system in Western New York. Founded in 2008, they promote 
connections between the consumers, food producers, and food buyers in the 8 county 
region. They create a practical economic engine for local, sustainable agriculture and to 
provide the region with access to fresh food.

Grassroots Gardens 
TriMain Center , 2495 Main Street Suite #408 Buffalo, NY 14214  (716) 783-9653
Grassroots Gardens of Buffalo enables community-led efforts to enhance quality of life 
through the creation and maintenance of community gardens that beautify blocks, grow 
healthy food, and strengthen neighborhood spirit.

Green Code 
Green Code,  Office of Strategic Planning,  920 City Hall , Buffalo NY 14202
The Green Code is a place-based development strategy that builds on Buffalo’s award-
winning comprehensive plan, Queen City in the 21st Century. The Comprehensive Plan set 
the agenda for the city’s future by outlining four fundamental principles: fix the basics; build 
on assets; implement smart growth; and embrace sustainability.

GrowWNY 
The Western New York Environmental Alliance and GrowWNY,  Community Foundation 
for Greater Buffalo,  Larkin Exchange , 726 Exchange Street, Suite 525 , Buffalo, NY 14210 
(716) 852-2857 x 219 
In 2008 and 2009, with input from the public and 150 environmental organizations in 
our region, the Community Foundation for Greater Buffalo led a process to create a 
Shared Agenda for Action, an inclusive, but focused plan of action for working together to 
accomplish environmental change in our region.  

The Massachusetts Avenue Project 
271 Grant Street Buffalo, New York 14213, (716) 882-5327
The mission of the Massachusetts Avenue Project is to nurture the growth of a diverse 
and equitable local food system and promote local economic opportunities, access to 
affordable, nutritious food and social change education.



NOFA-NY, Inc 
249 Highland Avenue Rochester, NY 14620  (585) 271-1979
Founded in 1983, NOFA-NY is a statewide organization leading a growing movement of 
farmers, consumers, gardeners, and businesses committed to promoting sustainable, local, 
organic food and farming. 

One Region Forward c/o University at Buffalo Regional Institute
77 Goodell Street, Buffalo, NY 14222 (716) 878-2433
One Region Forward is a collaborative effort to promote more sustainable forms of 
development in Erie and Niagara counties in land use, transportation, housing, energy and 
climate, access to food, and more. It will combine research and public engagement with 
planning and action to help us meet the combined economic, environmental, and social 
challenges of the 21st century.

PUSH Buffalo, Inc. 
271 Grant St. Buffalo, N.Y. 14213 (716) 884-0356 info@pushbuffalo.org
People United for Sustainable Housing (PUSH Buffalo) is a local membership-based 
community organization fighting to make affordable housing a reality on the West Side. 

ReUse Action 
279 Northampton Street, Buffalo, New York 14208. (716) 949-0900
We’re committed to creating local and green jobs for the Buffalo community. More 
importantly, we feel these jobs should leverage the waste in our society to create 
opportunity. We’re interested in a critical analysis of our economy to identify wasteful 
business practices that damage our communities and our environment, and opportunities 
that exist for new ventures. We’re determined to find solutions and to implement 
alternatives that put people to work..

Urban Roots
428 Rhode Island St, Buffalo, NY 14213
From Plant swaps to local, organic vegetable, bulb, and seed sales, this organization 
formed in 2004 from local community members.

WeAct for Environmental Justice Group of Western New York 
594 Winslow Avenue, Buffalo, NY 14211
One of the first environmental organizations in New York State to be run by people of 
color, and the first environmental justice organization in New York City, WE ACT for 
Environmental Justice was founded and incorporated in 1988 as the result of local 
community struggles around environmental threats and resulting health disparities created 
by institutionalized racism and the lack of social and political capital.

Western New York Regional Sustainablity Plan
 Ecology and Environment, Inc.  368 Pleasant View Drive, Lancaster NY 14086
New York Governor Andrew Cuomo established the Cleaner, Greener New York Program 
in 2011 to empower regions to create more sustainable communities by funding smart 
development practices.

Wilson Street Urban Farm
812 Fillmore Ave, Buffalo, NY 14212, 1-716-853-7316
Wilson Street Urban Farm is a family-operated urban garden.  Our goal is to make 
fresh, local, naturally grown produce readily available to residents on the East Side.   
We encourage community participation and desire to help people in the neighborhood 
reconnect to the environment and to each other.

Thank you: Appropedia.org, Brooklyn Botanic Garden, Community Environmental 
Center, Design Trust for Public Space, Green Guerillas, Greenroofgrowers.blogspot.
com, GrowNYC, Inside Urban Green, kreuzberger, NYC Compost project, Performing 
Economies, Water Resources Group


