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Rutgers Cooperative Extension 
Rutgers Cooperative Extension (RCE) helps the diverse 
population of New Jersey adapt to a rapidly changing 
society and improves their lives through an educational 
process that uses science-based knowledge.  

Photos:  Newark, NJ 



Water Resources Program 
The Water Resources Program is one of many specialty 
programs under Rutgers Cooperative Extension. 

 

Our mission is to identify and address community 
water resources issues using sustainable and practical 
science-based solutions. 
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more 
development 

more paved surfaces more stormwater 
runoff 

Urban Stormwater 

Presenter
Presentation Notes
An area of land that water flows across, through, or under on its way to a stream, river, lake, ocean or other body of water. A watershed is like one big bathtub…

Stormwater is the water from rain or melting snows that can become “runoff,” flowing over the ground surface and returning to lakes and streams. 

When it rains, the rainwater can be absorbed by plants and used for photosynthesis and other biological processes. It can also be infiltrated through the soil surface and percolate downward to the groundwater aquifers, following the hydrological cycle.

So how has the water cycle changed in urban communities? The more development, the more impervious surfaces which leads to more stormwater runoff. The increased impervious surface does not allow water to be infiltrated through the soil, less plants or trees also mean less rainwater to be absorbed and therefore increases runoff. But what is the problem with this urban stormwater cycle?



The Problems We Face 

Photos: Newark, NJ 
Photo Credit: Priscilla De Castro 

(Newark Photographer) • Flooded parks, businesses 
& homes 

• Sewage in streets, 
basements & streams 

• Polluted water – don’t eat 
the fish 

• Old infrastructure 

• No money, No jobs, No hope, and No help 

Presenter
Presentation Notes
The problem with additional runoff is where is the water going?
Nonpoint source (NPS) pollution is a associated with stormwater runoff, it occurs when runoff collects pollutants on its way to a collection system or a water body. NPS pollution cannot be traced to a direct discharge point such as a wastewater treatment facility. Examples of NPS include:
Oil and grease from cars
Fertilizers
Animal Waste
Grass clippings
Septic systems
Sewage leaks
Household cleaning products
Litter
Sediment
Agriculture
NPS pollution has an impact on fish and wildlife, recreational water activities, commercial fishing, tourism, and drinking water quality.

In a combined sewer, there is one single pipe that transports the sanitary waste (from our homes) and stormwater runoff (from the street) in one big pipe. In dry weather (when it isn’t raining), the CSO pipe transports the waste directly to the water treatment plant. However, when it rains hard, there is so much stormwater runoff on the streets that make its way into the pipes, that the combination of the sewage with the stormwater runoff is too much for the big cso pipe - it exceeds the capacity of the pipe and/or treatment plant. As a result, a portion of the sewage and stormwater mixture may be sent directly to a nearby stream or river to prevent the flooding of homes and streets.  This is what is known as a Combined Sewer Overflow. 

In a separate sewer, there are two pipes. One carries sewage to the water treatment plant. The other collects stormwater and carries it to a nearby creek. Separate sewers collect only stormwater and transmit it with little or no treatment to a receiving stream.

One way to eliminate CSOs would be to add a separate system of pipes to drain stormwater directly to creeks or rivers. This would be very expensive and would also release untreated stormwater in all storms, which would add chemicals from surface runoff to the water bodies.




Water Pollution Sources 
POINT SOURCE POLLUTION NONPOINT SOURCE POLLUTION 

Environmental Health Perspective, National Institute of Health 



Point Source Pollution 
• Comes from a specific 

source, like a pipe 

• Factories, industry, 
municipal treatment 
plants 

• Can be monitored and 
controlled by a permit 
system (NPDES) 



Nonpoint Source Pollution 
• Nonpoint Source (NPS) 

Pollution is pollution 
associated with 
stormwater or runoff 

• NPS occurs when runoff 
collects pollutants on its 
way to a collection 
system or water body 

• NPS pollution cannot be 
traced to a direct 
discharge point such as a 
wastewater treatment 
facility 

 



Examples of NPS 
• Oil and grease from cars 

• Fertilizers 

• Animal waste 

• Grass clippings 

• Septic systems 

• Sewage leaks 

• Household cleaning products 

• Litter 

• Agriculture 

• Sediment 

 

Presenter
Presentation Notes
Why are these pollutants important to control?
Sediment reduces light penetration in stream, clogs gills of aquatic organisms, increases filling of impoundments.
Nutrients act as fertilizer for algae & aquatic plants which can cause highly varying dissolved oxygen levels.
BOD depletes dissolved oxygen.
Toxics can impact life and contaminate drinking water supplies.
Bacteria/Pathogens are an indicator of possible viruses present in the system.




Impact of NPS 
• Fish and wildlife 
• Recreational water activities 
• Commercial fishing 
• Tourism 
• Drinking water quality 
• The Environmental Protection 

Agency considers nonpoint source 
pollution to be the greatest threat to 
water quality in the U.S.  (EPA, 
2007) 

 

 



…an approach to stormwater 
management that is cost-effective, 
sustainable, and environmentally friendly.  

Green Infrastructure projects: 

• capture,  

• filter,  

• absorb, and  

• reuse  

stormwater to maintain or mimic natural 
systems and treat runoff as a resource.  

Green Infrastructure is ...  

Presenter
Presentation Notes
Green City, Clean Waters 9 minute video: http://vimeo.com/10756931 




Why Rainwater Harvesting? 

Your actions are part of a bigger movement 
towards SUSTAINABLE LIVING: 

 
– Water Conservation 

 
– Capturing Rainwater Runoff 

 
– Reducing Water Pollution 

 

 

Presenter
Presentation Notes
Sustainability itself is expressed as meeting present ecological, societal, and economical needs without compromising these factors for future generations.  Sustainable living can therefore be described as living within the innate carrying capacities defined by these factors.

Why are we promoting the use of rainwater harvesting systems? 

Rain barrels or cisterns are part of a bigger picture of living in a manner that reduces the impact of your home on the environment- This is called sustainable living. By using a rain barrel or cistern you are conserving water, you are reducing rainwater runoff (also called stormwater) from your property, and you are controlling water pollution. 

First I will focus on how rainwater harvesting systems help us save water. 




While NJ is a “water-rich” state receiving 
over 40 inches of rainfall each year: 

– New Jersey is also the most densely 
populated state in the country 

– The average New Jersey resident uses 100 
gallons of water per day 

– Residents engaging in outdoor watering & 
irrigation increase their average water use up 
to 185 gallons per day in the summer months 

The Need for Water 
Conservation 

Presenter
Presentation Notes
New Jersey seems like a water-rich state because on average we receive 42” of rainfall per year. But New Jersey’s population is growing making New Jersey vulnerable to future water supply shortages. 

Our groundwater and fresh water supplies are limited. We all need to start adopting water saving practices at home to help prevent future water shortages. 




• Saves money on utility bills 

• Helps prevent water 
pollution and combined 
sewer overflows (CSOs) 

• extends the life and 
reliability public and 
private infrastructure 

• prevents or postpones the 
need to fund and build 
expanded public works 
systems 

 

The Need for Water 
Conservation 

Presenter
Presentation Notes
Water conservation saves water and money.



1" rainfall event = 500 gallons 
42" rainfall per year =  20,950 gallons 

Photo by:  SharkeyinColo 

Using a roof area of 800 ft2  (40’ x 20’ ) 

How much water can you 
harvest from one rooftop? 

Presenter
Presentation Notes
You will be conserving water-standard rule is to assume that 1” of rainfall on a 1000ft2 roof will create 623gallons of runoff.1
- (square footage of your roof x 623) divided by 1000 = gallons of runoff per average storm.1
-determine minimum and maximum amount of runoff that can be collected during an average storm using the following equation1:
-gallons of runoff per storm x 0.7 (70%) = min gallons per storm that can be collected1
-gallons of runoff per storm x 0.9 (90%) = max gallons per storm that can be collected1

So how much water can you collect with your rain barrel?   Most people have no idea how much water comes off their roof.  For a 800 square foot roof area, in a 1 inch rain storm (the average rain event in New Jersey is approximately 1 inch), 500 gallons of water will come off this roof. You would need about ten, 55 gallon barrels to collect all the water that came off this roof. 

With 42 inches of rainfall per year 20, 950 gallons of water could be harvested from this roof. 



Outdoor 
• Adjust watering as conditions change 
• Native plants  
• Mulch around plants 
• Water early in the morning 

 

 
Indoor 
• Look for EPA WaterSense logo 
• WaterSense toilets (20% less water) 
• Energy efficient dishwashers and washing 

machines (50% less water) 
• WaterSense showerheads (40% less water) 
• Faucet aerators 
 

Other ways to conserve water 

Presenter
Presentation Notes
If you get your water from the town, why pay to water your gardens when you can collect hundreds of gallons at no cost?
Look at your water rate on your water bill to determine the financial savings. 

(Note to speaker: The goal of this slide is to educate participants on additional practices they should adopt at home to save water. A post survey will be sent to participants to determine whether they adopted these practices at home)

Besides using a rain barrel, there are both indoor and outdoor methods for saving water and money. 
1. Use native plants- they have evolved as part of New Jersey’s ecosystem. Need less fertilizer and are more adapted to drought conditions. 
2. Mulch around garden plants- helps reduce evaporation from the soil
3. Water early in the morning when evaporation rates are lowest. Before the dew dries is ideal to reduce the amount of time your grass is wet and therefore vulnerable to disease and fungus. 

There are many ways to save water indoors:
(Note to speaker: You do not have to mention all of these facts. This is background information for yourself. What is important is to explain that older appliances waste a lot of water and there are newer appliances on the market that can help save water and money.)
1. Look for the WaterSense logo when shopping for appliances= these are certified by the EPA as water saving products.
2. Toilets- By far the largest water user in the home- 30% of total water use
WaterSense toilets (1.28 gal/flush) use 20% less then federal standard of 1.6 gal/flush
2. Washing machines- Front loading uses 10-20 gallons verses above 40 gallons of water from conventional
3. Showerheads- EPA currently working on a maximum flow rate of 1.5 gpm compared to current standard of 2.5




Install Rain Gardens 

Plant Trees 

Install Porous Pavers 

Other ways you can help 

Presenter
Presentation Notes
What are some other ways you can reduce rain water runoff and prevent pollution?
Plant trees- leaves and branches intercept rain water
Reduce the amount of hard surfaces on your property and replace with mulch, gravel, or porous pavement.
Install a rain garden which is a specially designed garden that infiltrates rain water into the ground and removes pollutants. Currently landscapers throughout New Jersey are being certified by the Rutgers Water Resource Program to install Rain Gardens. 

Go to www.water.rutgers.edu to learn more about rain gardens. 



Why Rainwater Harvesting? 

Your actions are part of a bigger movement 
towards SUSTAINABLE LIVING: 

 
– Water Conservation 

 
– Capturing Rainwater Runoff 

 
– Reducing Water Pollution 

 

 



Reduce Rain Water Runoff 

Presenter
Presentation Notes
Maybe your downspouts discharge to a hard surface like a driveway, onto the sidewalk and out onto the street like in this picture. 





Reduce Rain Water Runoff 

Presenter
Presentation Notes
Or maybe your downspouts are directed underground through a pipe and discharge directly onto the street or sidewalk. 

Photographs of down spouts and streets by Michele Bakacs, RCE of Middlesex & Union Counties




Disconnect your 
downspout by installing 
a rain barrel or a cistern 

Reduce Rainwater Runoff 

Presenter
Presentation Notes
When you go home look to see where the rainwater goes from your downspout. 
Maybe it goes onto your lawn or a garden area where the water soaks into the ground. That’s good. That’s what we want.  We want the rainwater from our roof and other hard surfaces on our property to infiltrate into the ground and replenish groundwater. 

(Note to speaker: In some areas of New Jersey infiltration is not possible because of clay soils or bedrock. In those cases infiltration can be improved by amending the soil with sand and organic material.)





Downspout 
Disconnection/Redirection 

Presenter
Presentation Notes
There are some very easy simple practices we can all adopt at home to help reduce rain water runoff and control water pollution. 
The easiest and cheapest:
1. Assess your downspouts and disconnect them or redirect them to pervious areas so that rain water from your roof infiltrates into the ground. 
2. Use flexi-spouts to redirect the water away from your driveway or pathways. They should be extended to move the water away from your home and basement. Flexi spouts and downspout attachments are very inexpensive and sold at local hardware stores. 
3. Add a splash guard to spread out the water evenly and prevent the soil from eroding. 
4. If you have a basement the downspouts should be extended 6 feet from the house. For a crawl space they should be extended 2 feet from the house. 

Images:
http://i.ehow.com/images/GlobalPhoto/Articles/4929308/homegutters-main_Full.jpg
http://www.improvementscatalog.com/product/flex-a-spout-downspout-diverter/ViewLarger.do




Why Rainwater Harvesting? 

Your actions are part of a bigger movement 
towards SUSTAINABLE LIVING: 

 
– Water Conservation 

 
– Capturing Rainwater Runoff 

 
– Reducing Water Pollution 

 

 



Reducing Water Pollution 

Nonpoint source (NPS) pollution, or people pollution:  
dirt, litter, pesticides, fertilizers, oil and grease, pathogens 

Presenter
Presentation Notes
Stormwater runoff is the #1 cause of pollution in our streams today!!
Roadways accumulate dirt, litter, pesticides, fertilizers, oil and grease, pathogens which when it rains all gets transferred to the storm drain system and then pollutes our rivers and streams. These are considered to be NON-POINT source pollutants because once they get to the stream, we have no way of identifying their source. 

By using a rain barrel you reduce the amount of water getting out to road and washing away those pollutants to our rivers and streams. 

Note: Point source pollutants are pollutants that originate from a specific source like a factory or a treatment plant. For example, the Lower Passaic River is polluted with a poisonous chemical called dioxin which was manufactured and discharged to the river from a specific company in the 1960s and 70s. Since we know the source of this pollutant it is considered a point source. 

Four Pollution photographs by Michele Bakacs, RCE of Middlesex & Union Counties



Rainwater Harvesting 
Benefits 

• Your plants will love it! 

• No salts or chemicals, slightly acidic pH 

 
 

 

Presenter
Presentation Notes
There are of course other benefits to having a rain barrel:
Your plants will love it�Rainwater has no added chemicals, is usually soft and free of dissolved minerals. (Water that is "softened" with chemicals is bad for plants due to salts that are dissolved in the water. The salts alter the osmotic pressure plants rely on to regulate their water needs)
Rain water is slightly acidic which is excellent for uptake of nutrients by plants. 

Plant photographs by Rutgers Cooperative Extension



       No Rainwater Harvesting System                   With Rainwater Harvesting System 

Rainwater Harvesting 
Benefits 

• Protect valuable landscape plants during 
times of drought. 

Presenter
Presentation Notes
Protect your valuable landscape
Don’t let unexpected water shortages/mandates keep you from taking care of your expensive/valuable landscapes that you installed – have water harvested on your property for those unexpected shortages. 


Dead plant (daylilies) photo from: http://gardendesk.typepad.com/.a/6a00e54efed4088834011279151b7228a4-pi
Live plant (daylilies) photo from: http://www.backyardwisdom.info/blogarchives/DividedDaylilies.jpg






Congratulations on Your 
Cistern Installation! 

Welcome to the 
wonderful world of 

rainwater harvesting! 
• Rainwater harvested 

from your cistern can 
be used for: 
– watering gardens, 

– flushing toilets, 

– washing cars, 

– and plenty of other 
non-potable uses.  

Presenter
Presentation Notes
Not only will the use of rainwater for these functions save you lots of money, rainwater has great qualities, such as its natural pH balance and high oxygen concentration, that will greatly benefit your plants. 




How does a cistern work? 

Gutter 

Existing Downspout 

Lid– Secured tightly to avoid entrance by children 
and animals 

Vent – Used with a fine mesh screen to 
keep mosquitoes and other insects out 

Maximum Water Level 

1 

2 

3 

4 

5 

6 

7 

Exit to Sewer, Splash Basin or other. 

Rainwater falls on the roof and flows into 
the gutter and existing downspout 

1 



How does a cistern work? 

Gutter 

Existing Downspout 

Lid– Secured tightly to avoid entrance by children 
and animals 

Vent – Used with a fine mesh screen to 
keep mosquitoes and other insects out 

Maximum Water Level 

1 

2 

3 

4 

5 

6 

7 

Exit to Sewer, Splash Basin or other. 

The debris filter captures rooftop debris 
such as leaves and twigs 

2 

Debris Filter 



How does a cistern work? 

Gutter 

Existing Downspout 

Lid– Secured tightly to avoid entrance by children 
and animals 

Vent – Used with a fine mesh screen to 
keep mosquitoes and other insects out 

Maximum Water Level 

1 

2 

3 

4 

5 

6 

7 

Exit to Sewer, Splash Basin or other. 

The wintering tee diverts the water into the 
cistern system and keeps it from continuing 
out to the sewer, splash basin or street. 

3 

Debris Filter 

Wintering 
Tee 



How does a cistern work? 

Gutter 

Existing Downspout Lid– Secured tightly to avoid entrance by children 
and animals 

Vent – Used with a fine mesh screen to 
keep mosquitoes and other insects out 

Maximum Water Level 

1 

2 

3 

4 

5 

6 

7 

Exit to Sewer, Splash Basin or other. 

The water is then directed into the first flush filter. 
This is a containment area for the first few gallons of 
water, which contain rooftop debris and 
contaminants that were not captured by the debris 
filter. This acts as a filtering system by separating the 
dirty water from the cleaner water. 

4 

Debris Filter 

Wintering 
Tee 

First Flush 
Filter 



How does a cistern work? 

Gutter 

Existing Downspout Lid– Secured tightly to avoid entrance by children 
and animals 

Vent – Used with a fine mesh screen to 
keep mosquitoes and other insects out 

Maximum Water Level 

1 

2 

3 

4 

5 

6 

7 

Exit to Sewer, Splash Basin or other. 

The cleaner water then flows into the storage tank. 5 

Debris Filter 

Wintering 
Tee 

First Flush 
Filter 

Storage Tank 



How does a cistern work? 

Gutter 

Existing Downspout Lid– Secured tightly to avoid entrance by children 
and animals 

Vent – Used with a fine mesh screen to 
keep mosquitoes and other insects out 

Maximum Water Level 

1 

2 

3 

4 

5 

6 

7 

Exit to Sewer, Splash Basin or other. 

Water can be retrieved from the tank through the 
spigot or the outlet can be connected to a hose or a 
pump. 

6 

Debris Filter 

Wintering 
Tee 

First Flush 
Filter 

Storage Tank 

Outlet/ Spigot 



How does a cistern work? 

Gutter 

Existing Downspout Lid  – Secured tightly to avoid entrance by children 
and animals 

Vent – Used with a fine mesh screen to 
keep mosquitoes and other insects out 

Maximum Water Level 

1 

2 

3 

4 

5 

6 

7 

Exit to Sewer, Splash Basin or other. 

Overflow pipe can be 
directed into a Rain 

Garden or lawn. 

Once the tank is full, water will exit the tank through 
the overflow. The overflow pipe should direct the 
water to a permeable surface such as a lawn or a 
rain garden. It can also be directed back to where it 
would have originally been piped underground.  

7 

Debris Filter 

Wintering 
Tee 

First Flush 
Filter 

Storage Tank 

Outlet/ Spigot 

Overflow 



Rainwater Harvesting 
Systems 

• Do not drink or cook with 
the water collected from 
the cistern. 

• A warning sticker or sign 
should be placed on the 
tank to avoid the 
possibility of anyone 
mistakenly drinking the 
water. 

Presenter
Presentation Notes
Do not use rainwater from your roof if you have used a moss killer in three months or less. 

You need to have some turnover of water in your barrel/cistern. Two week turnover is recommended. Algae growth might develop especially if it sits in a sunny location. Use the water before the next rain is expected or connect to a soaker hose in the garden so that water can be discharged slowly.




Rainwater Harvesting Systems 
and NPS 

• By collecting rainwater, 
you are preventing NPS 
from occurring and 
bringing pollutants into a 
collection system or 
water body 

• NPS include: 
– Oil and grease from cars 
– Fertilizers 
– Animal waste 
– Grass clippings 
– Household cleaning products 
– Litter 
– Sediment 

 
 

 



Weekly  
Inspections and Maintenance 

• Check for leaks, clogs 
and other obstructions 

• Check for holes and 
vent openings where 
animals, insects and 
rodents may enter 

• Repair leaks with 
sealant 

• Remove debris from 
filter 



Monthly/Quarterly  
Inspection and Maintenance 

• Check roof and roof 
catchments to make sure 
no particulate matter or 
other parts of the roof are 
entering the gutter and 
downspout directed into 
the cistern 

• Keep the roof, gutters 
and leader inlets clear of 
debris 



Monthly/Quarterly  
Inspection and Maintenance 

• Inspect cistern cover, 
screen, overflow pipe, 
sediment trap and other 
accessories 

• Filter media from sand and 
gravel cistern filters must be 
cleaned to prevent clogging 
by partially removing the top 
layer of filter media and 
replacing it with a new one 

• Flush the cistern to remove 
sediment 



Winterizing your Cistern 

• Winterizing in the Fall 
season is CRUCIAL! 



Winterizing your Cistern 
• Close the value to 

disconnect water from 
the system and re-
route back to the 
downspout 
– Value will close when 

the button is pulled 
open as displayed to 
the right 

• If water freezes in 
the system it will 
break! 
 



Winterizing your Cistern 
• Drain ALL of the water 

out of the ENTIRE 
system including the 
storage tank, roof washer, 
pipes etc. 

• Open  the main valve of 
storage tank and open 
the valve on roof washer 
– Drain from the spigot or if 

the spigot is raised, you will 
need to uncap the lower 
screw top to drain 

 

 



Winterizing your Cistern 
• Don’t forget to close the valve of storage tank 



Rebooting In the    ---    
• Re-direct roof water from 

the drain pipe back into 
tank storage system 

• Re-open the valves  

• Clean any winter debris 
from gutters, leader inlets 
and roof  

• Repair any and all leaks  

• Thoroughly clean the tank 

 



Problem: 
 Insects, spiders, rodents, 

reptiles, and birds can 
crawl or fall into the water 
along with their waste 
products. 
 

 

 

How to Avoid It: 

 All cistern openings 
should have a screen 
cover, and all vents 
should terminate in a 
downward position to 
prevent rodents, insects, 
and other things from 
entering.  

 



Problem: 
 Sediment, twigs and 

debris will often fall into 
and accumulate in the 
cistern, which can cause 
clogging 

 How to Avoid It: 
 Cisterns should be 
properly sealed, water 
tight and located away 
from trees if possible. 

Be sure to clean gutters as 
needed to reduce debris 

buildup. 

 



Credits 
• This program was funded by the NJ 

Department of Environmental Protection 
319(h) grant program in the Green 
Infrastructure for the City of Newark project. 



Questions? 

Rosana Da Silva 
rdasilva@envsci.rutgers.edu 

 
Amy Rowe 

rowe@njaes.rutgers.edu 
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