Greening Your Landscape While
Protecting the Watershed with
Rain Gardens

Presentation based on “How to install a Rain Garden at Your Home” by Madeline Flahive DiNardo,
Agricultural Agent for the Rutgers New Jersey Agricultural Experiment Station -Cooperative Extension of
Union County, and Amy Boyajian, Program Associate for the Rutgers NJAES Cooperative Extension Water
Resources Program.

Hi I’m Shari from the Brick Township Municipal Utilities Authority and I want to thank all of you for signing up for this presentation on how to install a rain garden.
I also want to thank Rutgers for providing the bones of this presentation.

What is a Rain Garden?


Shallow landscaped
depression that collects and
treats stormwater runoff.



Designed to merge two
important goals: aesthetics
and water quality.



Can be blended into the
landscape and made to look
natural.



Water is directed into them
https://www.columbus.gov/uploadedImages/Public_Utilities/Water_Protection/Watershed/Home%20Rain%20Garden%20Illustration.jpg

by pipes, swales, or curb
openings.
A rain garden is a shallow landscaped area that collects water from impervious surfaces, such as roofs, parking lots, driveways and roadways.
It treats stormwater from these areas, improving water quality and providing aesthetics for your yard.

The Metedeconk River Watershed Is
One Source for Portable Water!

Why is this
Important
to us?
Rivers and streams within the Barnegat Bay Watershed provides a source of drinking water for tens of thousands of people such as the Metedeconk River Watershed.

The Metedeconk River Watershed
Is One Source for Portable Water!

This is the northern must sub-watershed within the Barnegat Bay Watershed provides over and 100,000 people with potable water.

The Metedeconk River Watershed Is
One Source for Portable Water!

Residents in Brick, Point Pleasant Borough, Point Pleasant Beach, Lakewood and Howell get 80% of their drinking water from it.

Barnegat Bay Watershed
Installing Rain
Gardens Protects:
1. Drinking Water Supply.

2. Improves Water
Atlantic
Ocean

Quality in the Barnegat
Bay.

Waters from all streams within the Barnegat Bay Watershed flow into the bay carrying any pollution into it affecting the fish, wildlife and people who depend on it.

Rain Gardens Help Our Watersheds by
Removing Pollutants
 Remove about 96% of dissolved metals from stormwater.
 Microbes in the soil breakdown the nutrients and pathogens in the
stormwater so they can be used by the plants.
 Plants remove about 68% to 83% of phosphorus and nitrogen
(nutrients from fertilizers that are washed off our yards and
gardens during storm events) by using them to grow.
 Exposure to sunlight and dryness kills pathogens.
 Sedimentation and filtration removes about 90% of suspended
solids, debris and trash from stormwater.
There are several ways the soil and plants in a rain garden filter stormwater.

Rain Gardens help control
flooding by capturing stormwater
runoff and recharges groundwater as this

contained water infiltrates into the ground.

https://mostcenter.org/sites/default/files/Winchester%20on%20the%20Severn%20BEFORE.png%20%281%29_0.png

http://statecollegepa.us/ImageRepository/Document?documentID=13848

As you can see in this slide, stormwater that causes flooding is being diverted into rain gardens preventing it, protecting our property, streets and waterways.
This captured water will absorb/infiltrate into the ground, recharging our groundwater supplies.

Parts of a Rain Garden
Your
Home

https://ag.tennessee.edu/watersheds/Documents/RG%20cross%20section.png

Rain gardens have several different parts, so lets review them.

Parts of a Rain Garden
Your
Home

Rock/Vegetated Swale or Extension

https://ag.tennessee.edu/watersheds/Documents/RG%20cross%20section.png

Rock or vegetated swale or downspout extension to direct the flow of water from your house, walks and driveway to the rain garden.

Parts of a Rain Garden
Your
Home

Grass Buffer

https://ag.tennessee.edu/watersheds/Documents/RG%20cross%20section.png

Grass buffer slows down the water velocity entering into the rain garden.

Parts of a Rain Garden
Your
Home

Planting Bed
https://ag.tennessee.edu/watersheds/Documents/RG%20cross%20section.png

Planting Bed contains a mixture of soil and compost and any other amendments as well as 3 inches of mulch on top of it. This is where biological activities occur to
breakdown pollutants in stormwater runoff as well as where the plant roots will use the runoff for moisture and nutrient requirements.

Parts of a Rain Garden
Your
Home

Ponding Area

https://ag.tennessee.edu/watersheds/Documents/RG%20cross%20section.png

Ponding area is the deepest part where the maximum amount of water can be filtered and drains within 24 hours to avoid problems with stagnant water.

Parts of a Rain Garden
Your
Home

Berm

https://ag.tennessee.edu/watersheds/Documents/RG%20cross%20section.png

Berm acts like a dam to pond the runoff in it, and is at least 6” high.

Parts of a Rain Garden
Your
Home

Overflow

https://ag.tennessee.edu/watersheds/Documents/RG%20cross%20section.png

Overflow allows excess water from extreme storm events to flow out of the rain garden and is usually a slight depression within the berm.

Parts of a Rain Garden
Your

Native Plants

Home

https://ag.tennessee.edu/watersheds/Documents/RG%20cross%20section.png

Native Plants that are adapted to the area’s ecosystem and are tolerant of dry and moist conditions.
They absorb pollutants while attracting songbirds, butterflies and beneficial insects.

Rain Garden

https://www.youtube.com/watch?v=w0x1NdiSedk (Click on link to view video)

Planning
1. Identify Site

2. Assessing the Site
3. Design Calculations

Let’s start planning our rain garden, which involves identifying the site, assessing it, and design calculations.

Planning can be done using a piece of graph paper.

Make a sketch of your house, walkways, drive and any other features in your yard on it.

Have an idea how sunlight moves across the property;

Where the shady spots are;

How the rain runs off;

And where it may pool. Use this information in determining your rain garden location.

Planning - Identify Site
Important
 The rain garden should be at least 10 feet from the house so
infiltrating water doesn’t seep into the foundation.

10’

http://clean-water.uwex.edu/pubs/raingarden/rgmanual.pdf

The rain garden should be at least 10 feet from the house so infiltrating water doesn’t seep into the foundation.

Planning - Identify Site
Important
 The rain garden should be at least 10 feet from the house so infiltrating
water doesn’t seep into the foundation.
 Do not place the rain garden directly over a water, electric, sewer lines,
septic system (if you have one) or well.
 Do not put rain garden in places where the water already ponds or the lawn
is always soggy.
 Place in full or partial sunlight as a first option
 Select a flat part of the yard for easier digging as a first option.
 Avoid large tree roots.
Do not place it directly over utility lines, septic system, if you have one, or well. Do not put it in areas where the water ponds or is soggy in the yard.
Your soil may have a high clay content, may be severely compacted or may be in a low lying area with no outlet for water to move off site. If there is a high
water table, the rain garden must be at least one foot above it. It’s recommended that it be placed in full or partial sunlight as well as a flat part of the yard for
easier digging. Avoid areas with large trees since their roots may inhibit the excavation.
http://clean-water.uwex.edu/pubs/raingarden/rgmanual.pdf

Planning - Drainage
Areas to Consider

Union County Vocational School

Take into account the type of hard surfaces that will be running into it.
Hockman Farm, Winchester, Virginia

Planning

Drainage Problems

Union County Vocational School

When you identify the site, take into account any drainage issue the area may already have, such as flooding of basement or land area, stagnant water, erosion, etc.
A rain garden is designed to drain water in about 24 hours. If it requires more time than this, it may not be the right area for it or amendments to the soil might be needed.

Planning

Drainage Problems

Union County Vocational School

Take maintenance requirements into consideration.

Planning

Drainage Problems

Union County Vocational School

If an area typically receives a lot of leaves in the fall, you might want to consider another location since it would require some work to remove them from a rain garden.

Planning - Site Assessment

Determine Current Stormwater Flow

Union County Vocational School

Determine stormwater flows across your yard and hard surfaces in deciding where your rain garden will go. Rainy days or just after a rain shower are ideal times.
You want stormwater to flow into your rain garden, even if this includes swales to direct the stormwater into it. Consider directing any areas that are prone to flooding
in your yard to it.

Planning - Site Assessment
Measure Impervious Surface Area (Drainage Area)

Make observations
during storms to

estimate the
impervious surface
area/drainage area
If your drainage area is a driveway or parking lot.

Planning - Site Assessment

Measure Impervious Surface Area (Drainage Area)

Make observations
during storms to
estimate the
impervious surface
area/drainage area
Measure it shortly after a storm to help determine
the drainage area using a measuring tape.

Drainage
Area

Planning - Site Assessment

Measure Impervious Surface Area (Drainage Area)

Make observations
during storms to
estimate the
impervious surface
area/drainage area
Note the flow of water to locate the best place for your rain garden.

Planning - Site Assessment

Measure Impervious Surface Area (Drainage Area)

Roof

W

Hockman Farm, Winchester, Virginia

If the drainage area is a roof, calculate its surface area using a measuring tape and eyeballing where the roof peaks and where it ends. This is the width.

Planning - Site Assessment

Measure Impervious Surface Area (Drainage Area)

Roof

W

L

Hockman Farm, Winchester, Virginia

Then measure the length. Now you can calculate the square footage of the roof’s drainage area by multiplying the length and width.

Planning - Site Assessment

Measure Impervious Surface Area (Drainage Area)
Roof Surface Area
Roof

= (L1xW) + (L2xW)

Roof

20’
W

15’

L
L1

10’
L2

= (15’x20’) + (10’x20’)

= (300’) + (200’)
= 500 square feet

Hockman Farm, Winchester, Virginia

In this example, the drainage area has two roof sections. Each section has the same width but different lengths. Add the 2 areas to get the drainage area.
Remember to add areas for any walkways or driveways that will be going into it as well.

Planning - Site Assessment
Rain Garden Sizing Table
Based on New Jersey’s Water Quality Design Storm
Drainage
Area

Size of 3” Deep
Rain Garden
(Clay soils)

Size of 6” Deep
Rain Garden
(loamy soils)

Size of 8” Deep
Rain Garden
(sandy soils)

500 ft2

200 ft2

100 ft2

75 ft2

750 ft2

300 ft2

150 ft2

112 ft2

1000 ft2

400 ft2

200 ft2

149 ft2

1500 ft2

600 ft2

300 ft2

224 ft2

2000 ft2

800 ft2

400 ft2

299 ft2

Once the drainage area has been calculated, it’s time to determine the surface area of your rain garden, which is based on New Jersey’s Water Quality Design Storm
(1-1/2 inches of rain over 2 hours). The size will also be determined by the soil texture in your yard, which I’ll describe later. Let’s assume you have a loamy soil and have a
500 square feet drainage area. As you can see on this table, a 500 square feet drainage area will need a 100 square feet rain garden that is 6 inches deep.

Planning - Site Assessment
Formula for Drainage Area
[Drainage Area (ft2) x NJ Water Quality
Design Storm ft)] ÷ [Depth (ft)] = Size of
Rain Garden (ft2)
EXAMPLE for 200ft2 garden:
[500 ft2x0.1’] ÷ [0.25’] = 200 ft2
You can use this formula to determine a size for a deeper garden.

Planning - Site Assessment
Formula for Drainage Area
Calculate inches to feet for
NJ’s Water Quality Design Storm

1.25” = 0.10’
3” = 0.25’
6” = 0.50’
8” = 0.67’
This table to help convert inches to feet for NJ’s Water Quality Design Storm.

Planning - Site Assessment

Determine Existing Utility Lines

http://www.nj1-call.org/
It is extremely important to know where your existing utilities lines are located in your yard. Hitting a utility line can be a very dangerous and costly event!
Call the NJ One Call hotline before you dig to get mark outs of utilities: 811. Make this call during the planning stage to see if the location is feasible for your
garden and call 2 weeks before excavation.

Planning - Site Assessment

Determine Existing Utility Lines

Mark out the area for the rain garden with white mark out paint. The Utilities will place flags where their lines are located.

http://www.nj1-call.org/

Planning - Site Assessment

Determine Existing Utility Lines

http://www.nj1-call.org/
http://www.nj1-call.org/
This table shows the color codes for the mark out flags. The call must be made several days before any excavation can be done.
It is federal law, so you must Call before you dig!

Planning - Site Assessment
Percolation Test
Dig a 12 inch deep by
6 inch diameter hole

A percolation (perc) test is used to check the drainage in a potential rain garden site. This is helpful in determining if any soil amendments are needed for your rain garden.
All you need to do is:
1. Dig a hole about 12” deep by 6” in diameter.

Planning - Site Assessment
Percolation Test
Fill the hole with water
and let it drain

2. Fill it with water and let stand until all the water has drained into the ground periodically checking it.

Planning - Site Assessment
Percolation Test

Ruler

Refill the hole with water

and measure depth with
ruler
3. Then refill the empty hole with water again. Measure the depth of the water with a ruler.

Planning - Site Assessment
Percolation Test

Ruler

2nd Hour

Check the depth every hour

For at least four hours.
4. Check the depth of water with a ruler every hour for at least 4 hours. Calculate how many inches of water drained per hour.

Planning - Site Assessment
Percolation Test
~1 inch of water draining per hour is good

Water should be completely

drained within 24 hours.
Approximately 1 inch of water draining per hour is an indication of good soil for a rain garden.
If the water does not drain in 24 hours, the site may not be appropriate for a rain garden or the soil will need to be amended.

Planning - Site Assessment
Soil Test
Sample the soil and send to a Soil Testing Lab

for:
 Nutrient analysis/ recommendations
 pH analysis/ recommendations
 Percent sand/ silt/ clay

https://njaes.rutgers.edu/soil-testing-lab/
Use the soil from your perc test hole to obtain a sample for a soil test in determining the pH, nutrient levels and texture of the soil.
Contact your county’s Rutgers Cooperative Extension Office to obtain a soil test kit or visit their website.

RUTGERS Soil Testing Kits
NJ Agricultural Experiment Station offers homeowners soil test kits or you
can send samples in your own bags.

Test includes:
 Fertility level

 pH
Additional tests include:
 soluble salt levels

 organic matter content
 soil texture
Rutgers Soil Testing Lab offers a number of services that are reasonably priced.
Private laboratories also offer these services but will be much more costly.

http://njaes.rutgers.edu/soiltestinglab/

SOIL TEST

This is the current fee schedule for Rutgers soil testing services. Depending on the analysis you decide, it can cost you anywhere from $20 to $86.
You may want to go midway since this will give you information more suited to this area especially for those who live along the shore, who may need to know
the Soluble Salt Level to determine if they need salt tolerant plants. This should be taken into consideration if placing a rain garden near a road or parking lot.
Winter ice removal from these surfaces usually contain salt which will wash off into the garden.

SOIL TEST

You can download a copy of the Soil Test Questionnaire off their website as well as instructions on how to take a soil sample. It has the service and fee schedule on it.
Fill it out and if you have any questions before sending it in, contact your County Extension Office.

SOIL TEST REPORT

RECOMMENDATIONS TO IMPROVE YOUR SOIL - N = Nitrogen, P = Phosphorus, K = Potassium (referred to as Potash); P2O5
= Available Phosphate; K2O = Soluble Potash (a term expressing potassium content; K2O, From:
http://www.fertilizer101.org/dictionary/)

Grade - The guaranteed analysis of a fertilizer containing one or more of the primary plant nutrient elements. Grades are stated in
terms of the guaranteed percentages of total nitrogen (N), available phosphate, (P2O5), and soluble potash (K2O) in that order. For
example, a 10-10-10 grade would contain 10 percent total
nitrogen, 10 percent available phosphate, and 10 percent soluble potash (From: http://www.fertilizer101.org/dictionary/).

When you receive your soil test report, it will provide information on your soil’s current conditions as well as Rutgers’ recommendations on how to improve it.
This will not be for your entire yard, only for the rain garden area, since conditions in your yard will be different in various locations.

Planning - Site Assessment
Soil Test
Sample the soil and send to a Soil Testing Lab for:

 Nutrient analysis/ recommendations
 pH analysis/ recommendations
 Percent sand/ silt/ clay
Soil Ball Test for Soil Texture – Roll soil into a ball in
your hand and see how it forms:

 Hard Ball – Clay/Silt soil
 Soft Ball – Loamy Soil
 No Ball – Sandy Soil
A quick way to assess the texture of your soil is to use the Soil Ball Test. This is done by rolling a handful of soil into a ball and see how it forms and the soil must be moist:
Hard ball: Clay/Silt soil (holds too much water)
Soft ball: Loamy soil (right balance)
No ball/just falls apart: Sandy soil (doesn’t hold enough water)

Planning - Site Assessment
Soil Test
Sample the soil and send to a Soil Testing Lab for:
 Nutrient analysis/ recommendations
 pH analysis/ recommendations
 Percent sand/ silt/ clay
Soil Ball Test for Soil Texture– Roll soil into a ball in
your hand and see how it forms:
 Hard Ball – Clay/Silt soil
 Soft Ball – Loamy Soil
 No Ball – Sandy Soil

But, don’t worry – clay/silt and
sandy soils can be amended to
get the preferred loamy soil
texture

Loamy soil is the best soil for a rain garden. It holds water for the native plants to absorb as well as
allowing water to infiltrate in the ground at a even rate. Other soil types are okay, but you might need
to amend them with either coarse sand (to increase pore space and infiltration) or with organic material
to hold water. The soil texture will help determine the depth of your rain garden using the NJ Water Quality
Design Storm table.

Planning – Design Calculations
Soil Amendments

General Soil Amendments Amounts for a 100 sq. ft. Rain Garden that is 6
Inches Deep
Soil Amendment

Amount for 100 sq ft Rain Garden

Sand

1 cubic yard

Compost

1 cubic yard

Fertilizer

Lime

Follow Soil Test Result
Recommendations
Follow Soil Test Result
Recommendations

Once your assessment is completed, start doing your design calculations. This table provides a guide to soil amendments types and quantity needed for a 100 square foot garden
at a 6 inch depth. Remember to follow the recommendations from
yourCounty
soil4-Htest.
Gloucester
Fairgrounds

Planning – Design Calculations
Soil Amendments
Determining the Total Cubic Yards
Square Feet garden area x the depth
Example for 100 sqft x 6” deep rain garden:
100 sqft x 0.5ft = 50 cubic feet
To convert this into cubic yards (27 cubic feet in a cubic yard):
50 cubic ft ÷ 27 cubic ft = about 2 cubic yards
To determine volume of amendments assuming that sand content should be
50%:
2 cubic yd ÷ 2 = 1 cubic yd.
Your 100 square foot 6 inch deep garden would require 1 cubic yard of sand
and 1 cubic yard of compost.
Note sqft = square foot/feet

These formulas help you determine cubic yards that are needed for sand, topsoil, compost or any other amendments you may need.
Recommendations from the soil test will help in these decisions.
This demonstrates a 100 square foot by 6 inch deep rain garden needing a 50% sand content and 50% compost.

Planning – Design Calculations

Amount of Mulch Required

Size of Rain
Garden

Approximate Amount of
Mulch

25 square feet

0.25 cubic yard

50 square feet

0.50 cubic yard

100 square feet

1.0 cubic yard

200 square feet

2.0 cubic yards
Springfield Municipal Annex Building, Union County

Triple-shredded Hardwood with No Dye
is Preferred
This table provides a guide to how much mulch is needed for a 3 inch layer covering the garden. 3 inches is recommended since it retains moisture, slows down
the flow rate of stormwater entering it, and is least likely to wash away. Triple shredded hardwood mulch with NO dye is preferred.

Planning – Design Calculations
Number of Plants
Approximate Amount of Plants Based on Future Mature Size

Size of Rain

Approximate Amount of

Garden

Plants
1 Small Tree (Optional)

100 square feet

7 Shrubs
24 Herbaceous Species
1 Small Tree (Optional)

200 square feet

14 Shrubs
48 Herbaceous Species

Leonard Park, Morris County

There is no set “rule” to how many plants should be in your rain garden, since everyone has their own preference on how they want it to look.
When selecting plants keep in mind their mature size. Shrubs get much larger than herbaceous species. Use plants native to our area.

Planning – Design Calculations
Number of Plants
Approximate Amount of Plants Based on Future Mature Size

Size of Rain
Garden

Approximate Amount
http://www.jerseyyards.org/
of Plants

100 square feet

1 Small Tree (Optional)
7 Shrubs
24 Herbaceous Species

200 square feet

1 Small Tree (Optional)
14 Shrubs
48 Herbaceous Species
Leonard Park, Morris County

https://plants.sc.egov.usda.gov/java/
There is no set “rule” to how many plants should be in your rain garden, since everyone has their own preference on how they want it to look.
When selecting plants keep in mind their mature size. Shrubs get much larger than herbaceous species. Use Plants native to our area.

Planning – Design Calculations

Why Native Plants

Native plants do well since they are adapted to New Jersey’s local climate conditions.

Planning – Design Calculations

Why Native Plants

 Native Plants are adapted to local climatic conditions.
 They tolerate moderate drought conditions.
 Require less fertilizer (if any at all).
 They utilize nutrients in stormwater.
 They require less watering than non-natives.

Planning – Design Calculations

Why Native Plants

 Their roots create deep
channels in the soil to

recharge groundwater
supplies

Planning – Design Calculations

Why Native Plants

 Their roots create deep channels
in the soil to recharge groundwater
supplies as compared to non-natives.

Planning – Design Calculations

Types of Plants
http://plants.usda.gov

There are three distinct zones in a rain garden which hold different amounts of moisture. Each zone should have plants that are best suited for it.

Planning – Design Calculations

Types of Plants
http://plants.usda.gov

Rose Mallow
Marsh Marigold
Caltha palustris Hibiscus palustris

Lowest Zone/
Ponding Area
Facultative Wetland (FACW)

The lowest zone, which is the ponding area, should have plants that will tolerate wet conditions.

Planning – Design Calculations

Types of Plants
http://plants.usda.gov

Middle Zone/Slope to
Depression Area
Facultative Wetland (FACW),

The middle zone are the slopes to the
depression area. They should be
planted with species that can tolerate
wet and dry conditions.

Facultative (FAC),
Facultative Upland (FACU)

Obedient Plant
Joe Pye Weed
Physostegia
virginiana
Eupatorium purpureum

Planning – Design Calculations

Types of Plants
http://plants.usda.gov

Black Eyed Susan
Bee Balm
Rudbeckia hirta Monarda didyma

Highest Zone/
Upland Area

Facultative Upland (FACU)

The highest zone is the upland or berm area, should have plants that like drier conditions.

Planning – Design Calculations
Types of Plants
Light Requirements For Plants What Does It Mean?

Sun or Full Sun means 6 or more hours of direct sun per day.
Partial Sun is 3 – 6 hours of direct sun per day.
Partial Shade is 2 – 4 hours of direct sun per day.
Dappled Sun is filtered light, such as through branches and leaves.

Shade is less than 2 hours of direct sun per day with filtered light
during the rest of the day.
From Rutgers Cooperative Extension FS1215, Outdoor Container Gardening with Flowering and Foliage Plants, 2017.

Another tidbit that is helpful is understanding the light requirements for plants.

http://www.jerseyyards.org/

z

Once you determine your rain garden location, be creative with your design. The Jersey Friendly Yards site is a good place to start. It provides information on natural
landscaping. The plant database features native plants providing a wealth of information about the plants in it.

z

z

You can choose a special ecoregion within your region, a particular plant type, native plants only, if you want to attract a specific type of wildlife and what may be
deer resistant.

z

Most important, you can choose the light requirements, soil type and it’s moisture content as well as plants that are drought and salt tolerance for you location.
Once you have established the parameters, you can then choose a plant that is shown on the left.

z

I chose Echinacea purpurea (purple cone flower) as an
example. The data base will provide a description and
details about the plant so you know if it will
thrive in your garden.
You can click on the Find Natives Plants Near You box,

z

And a list of nurseries will appear sorted by county within the state.

z

Another feature allows you to chose a particular plant by name. Just type it’s name in the “Find a Specific Plant box”. I chose Wisteria.

z

As you can see, the results show that American Wisteria is safe to plant and it recommends not to plant Chinese and Japanese varieties since they are invasive.

Planning – Design Calculations
Optional Supplies May Include

Sprinklers
PVC Pipe

River Rock
Fencing
Soaker Hose
Springfield Municipal Annex Building, Union County

Optional materials that may be needed (if you don’t already have) and factored into your design calculations include PVC pipe, river rock, hoses (soaker hose),
sprinklers and fencing. Since a soaker hose is perforated and helps you conserve water by getting it to the roots where it is needed by the plants and not evaporating
into the air as with a sprinkler.

Installation
Remove Existing Grass

https://www.freshdesignpedia.com/wp-content/uploads/cool-garden-design-planting-the-grass-strip-prior-to-your-home/cool-landscaping-lawn-house-flowers-plant-grass-remove.jpg

Lets start learning about the installation of a rain garden. First remove the existing grass on the area where it’s located, which can be done by using a shovel.
You can remove the grass as sod pieces and reuse it on the rain garden berm or another area of your yard.

Installation
Excavate the Depression Area to Desired Elevation and Grade

Leonard Park, Morris County

Gloucester County 4-H Fairgrounds

Next excavate the depression area to the desired elevation and grade and put the soil to the side for later use. This area will house the planting bed and ponding zone.
Depending on you soil conditions, you may only need to dig down about 6-9 inches. Loosen up the floor for the plants. If you need additional drainage you might need to
create a sand bed; if amendments are needed then you may need to dig deeper for the planting bed for the plants. This area could go down an additional 10-12 inches or more.
The extra excavated soil can be used for the planting bed if amendments are needed. Some of it can also be used to build the berm around the edges of the garden.

Installation
Level the Floor of the Depression

Wheaton Arts and Cultural Center, Cumberland County

Once the depression area is established, it needs to be leveled which maximizes infiltration of stormwater into the ground.
This is usually done with 2 stakes, string, a ruler/tape measure,

Installation
Level the Floor of the Depression

and line level.

Wheaton Arts and Cultural Center, Cumberland County

Installation
Level the Floor of the Depression

I’m not a fan of the 2 stake method when leveling the floor, since you have to move both stakes and make sure they are hammered in at the correct depth.

Installation
Level the Floor of the Depression

Stake

Why do that when you can use one stake and your line level and just move the line around to various spots to make sure that it’s level!

Installation
Level the Floor of the Depression

Top of Rain Garden Grade

This represents how the line level will look when using it. You want to make sure the bubble is centered between the 2 lines midway in it and it will hang on the string.
Make sure the line is tight when measuring the depth of the depression floor.

Installation
Level the Floor of the Depression

4”

Ground
Level

Top of Rain Garden Grade
10”

6”

When leveling the floor of the rain garden, you will need to know the depth from ground level to the bottom of it as well as the height of the string from ground level.
Add these 2 dimensions to get the total depth to measure with your tape or yard stick. In this example, the depth of the depression is 6 inches from ground level to base.
The level line is 4 inches above ground level. You would need to measure 10” from the base of the depression to the string at various points to make a level surface.
Does it have to be perfect, of course not, just close enough.

Installation
Dealing with Slopes

Top of Rain Garden Grade
Ground
Ground

Surface

Surface
If your property has a slope to it, use your stake, line and line level to figure out how much you will need to dig at each end of the garden to make a level floor.
Top of the Rain Garden grade will be the higher ground surface.

Installation
Dealing with Slopes

4”

Top of Rain Garden Grade
10”
6”

6”

Ground
Surface

Ground

Surface
If the floor of the rain garden is to be 6 inches below ground surface and the line level string is 4 inches above ground surface,
the base of the rain garden will still be 10 inches from the line level string.

Installation
Add Soil Amendments

Gloucester County 4-H Fairgrounds

Add soil amendments, such as sand and compost, and incorporate any fertilizers, if recommended on the soil test results.
Use a rototiller and/or rakes and shovels to make sure everything is well mixed.

Installation
Level the Planting Area

Stake

Level the planting area.

Installation
Prepare the Berm

http://1.bp.blogspot.com/-hzgXRUUNRM8/UbD-0JZXhFI/AAAAAAAAFjs/TQ25RtebbIc/s1024/8951710311_65e4956790_b.jpg

https://i.pinimg.com/736x/2a/1a/bd/2a1abddf68dcbce2c7ea9210b4373c1a.jpg

https://www.lincoln.ne.gov/city/pworks/watershed/rain-garden/large.htm

Prepare the berm, which is the outer zone along the edges of the rain garden. It can be made from rock, or composed of soil and any sod left over from digging the depression.
It should create a smooth transition between the highest and lowest zones of the rain garden as well as creating a slope for stormwater to enter it.

Installation
Prepare the Berm for a Slope

2”

4”

Top of Rain Garden Grade
6” Berm

Ground
Surface

Ground

Surface
The top of the berm needs to be at least 6 inches in height or higher than the topmost ground surface. So if the ground surface is 4 inches from the line level string,
the top of the berm must be 2 inches from it. If the top of the rain garden is on a totally level ground surface, a berm may not be necessary.

Installation
Prepare the Overflow

Overflow

Gloucester County 4-H Fairgrounds

Cross Section of Overflow Cut in
Berm.
Time to prepare the overflow. Rain gardens are designed to capture the first inch of rain
fall during a storm event. To allow any excess water to escape, an overflow is built in the
berm. It’s a little lower then the top of the berm and higher then the ponding area.
Direct this excess water over a lawn area, away from buildings and your neighbors
properties. It should follow the flow of water off your property.

Leonard Park, Morris County

Installation
Prepare the Overflow

Outflow

Inflow

When installing the overflow, make sure it is lower than the inflow point.

Installation
Prepare the Overflow

Outflow

Inflow

If it is the same height or higher, water will flow back towards it.

Installation
Prepare the Overflow

Outflow

Inflow

With the outflow being lower than the inflow and higher than the ponding area,

Installation
Prepare the Overflow

Outflow

Inflow

Any excess water above a 1 inch storm event will flow out of the rain garden in the direction away from your home.

Installation
Plant the Native Plants

Ulster County, New York

It’s time to plant the native plants. Make sure to loosen roots before planting so they don’t continue to grow in the shape of the container holding them.

Installation
Plant the Native Plants
Cut Root Ball If
Plant is Root

Gently Fray if plant

Bound

isn’t Root Bound

Ulster County, New York

Only cut the root ball when it is tightly bound by using a sharp knife or other implement since it will cause less trauma to the roots.
If the plant is not root bound, gently fray them apart.

Installation
Plant the Native Plants
Ulster County, New York

10”
3”

10”

Planting Hole

6”- 9”

Installation
Plant the Native Plants

10”
3”
Rain Garden Profile

10”

Planting Hole

6”- 9”
When planting, make sure that the planting hole diameter is about 2 times to 3 times the diameter of the root ball and is the same depth as it’s height.

Installation
Apply the Mulch
Ulster County, New York

Protect Small Plants
when Mulching

After planting, apply about 2 inches to 3 inches of mulch to cover the soil. Use left over pots to protect small plants while doing this so they will not be damaged or buried.
Mulching helps control weeds, allows plants to get established, and aids in the flow of water throughout the garden by slowing it down.
Remember to use triple shredded hardwood mulch with no dye.

Installation
Water the Native Plants

Hockman Farm, Winchester, Virginia

Time to water the plants.

Maintenance

Rain gardens are relatively low maintenance, but do require some occasionally. Most attention will be needed as plants establish themselves.
You will also need to maintain it to make sure it’s working properly. Let’s go over some of the care for it.

Maintenance
Watering

Hockman Farm, Winchester, Virginia

Your rain garden will need about one inch of water per week during the growing season, preferably from rain, within the first year or two while the plants establish
themselves. This should be done early in the morning or early evening, so the water gets to the roots and not evaporate off like it does during the day. Don’t water after a
good rain storm. After plants are established, watering may only be needed during extended periods of drought.

Maintenance Weeding
 Weeding more often will limit the amount of time

you will have to spend weeding in the end.
 Watch for overly-competitive species.

 Some weeds can be aggressively spreading

Photograph by Betty Ann Kelly

underground by rhizomes.

You will need to consistently weed your rain garden to remove plants that you don’t want in it or don’t belong there, such as Invasive species.
These are plants not native to the area and can aggressively take over a garden by out-competing the ones you planted.
This will need to be done more often while the plants are young until they become established with dense growth.

Maintenance Weeding

Invasive Species
Porcelain Berry

Butterfly Bush

Oriental Bittersweet

Globe Thistle

Japanese Knotweed

Purple Loosestrife

Chinese Silvergrass

Multiflora Rose

Japanese Spirea

Japanese Honeysuckle

Here are some examples of Invasive Plants.

Photograph by Betty Ann Kelly

All photos from http://www.jerseyyards.org/plant/

Maintenance Weeding

http://www.jerseyyards.org/

https://njaes.rutgers.edu/weeds/

https://plants.sc.egov.usda.gov/java/

It’s helpful to be able to recognize and remove them as soon as possible. You can become familiar with these species by viewing the Jersey Friendly Yards website
as well as the New Jersey Weed Gallery at the Rutgers’ New Jersey Agricultural Extension Services and the USDA’s Plant Data Base sites.

Maintenance
Fertilizing
Rain Gardens are fertilized at planting
Soil should be tested every 3 years.
After 3 years, fertilizers should be applied based
on soil test recommendations.

Soil amendments should only be added
when NO storms are expected or during
NJ Fertilizer Law blackout dates
between November 15th and March 1st.

Once you have performed the initial soil test and amended the soil accordingly, the soil will not need to be tested again for three years, unless there was something unusual
about the results, such as an extremely high or low pH.
Native plants do not use as much fertilizers as those that aren’t native to the region. They should be utilizing any nutrients captured in stormwater.
If fertilizers are needed, only add those with the needed amounts as specified in the soil test. Do not add fertilizers immediately before or during a storm event and during
NJ’s Fertilizer Law’s blackout dates between November 15th and March 1st.

Maintenance
Observing the Rain Garden
Inspect your rain garden throughout
the year, especially after major
weather extremes.

https://www.momscleanairforce.org/wp-content/uploads/2014/06/rodent_drought.jpg

Observe the rain garden throughout the seasons especially during heavy rains and extreme dry periods.

Maintenance
Observing the Rain Garden
Observe the rain garden during and after
rain events and note any

Problems

Walnut Avenue Elementary School, Union County

Walnut Avenue Elementary School, Union County

Problem: Gullying after rain event

Solution: Add stone and/or plants

Maintenance
Observing the Rain Garden
Observe the rain garden during and after
rain events and note any
Problems

Walnut Avenue Elementary School, Union County

Solution: Add stone and/or plants

Successes

Hanson House/Hanson Park Conservancy, Union County

Success: Withstood rain event

Maintenance
Observing the Rain Garden

Hanson House/Hanson Park Conservancy, Union County

Replant any native plants that have been uprooted immediately following rain events
If plants become uprooted during heavy rains, replant them and add mulch to these areas if needed.

Maintenance

Removing Debris, Litter, and Sediment

Debris

Litter

Sediment
After major storm events, inspect the rain garden for any debris, litter, and sediment accumulating in it and remove it. Use a shovel to get rid of the sediment and
place in another area such as an ornamental bed and not a vegetable bed and in the street. Add mulch if needed.

Maintenance Pruning
Pruning directs growth of plants,
improves health, and increases
production of flowers and fruits.

Types of Pruning:
THINNING: basically, thinning out.

This type of
pruning removes entire branches back to the main
trunk or major branches to the ground.
– Expected result: large, open shrub

HEADING: also known as heading back. This type

of pruning removes only part of a branch, usually the
end.
– Expected result: growth of multiple branches in
place of single branch, thus a more dense shrub.

In a rain garden, dense shrub growth is encouraged
to provide increased filtering capacity.

Pruning will get rid of old growth and encourage new growth on your native plants. It is not recommended to prune between July 15th through October 15th,
which stimulates new growth that may not be able to tolerate hard frost in the fall and winter.
Deadheading flowering plants can be performed throughout the season, and promotes additional blooming.

Maintenance
Cutting Down/Mowing the Rain Garden
 Native grasses and sedges in the rain garden provide winter interest.
 Do not plant tall varieties that can cause visibility issues at the end of a
drive or in a parking lot.
 Cutting back native grasses should be done at least once a year in your rain
garden with a string trimmer/weed whacker.
 Initial cutting can be done after the first few weeks of growth in early
Spring.
 A second cutting can be completed, if needed, after ground nesting
birds have hatched the next generation – usually mid-May.

Native grasses and sedges are great to use in rain gardens. They can slow the flow of water into it and provide interest in the garden.
Do not plant tall varieties where they can create a visibility problem such as at the end of a driveway or in a parking lot.
Cutting back native grasses should be done at least once a year, preferably in early spring after the first few weeks of growth.
A second cutting can be done if needed after ground nesting birds have hatched their young, which is usually in mid-May.
If you want varying textures in the garden for winter then don’t cut back in late summer.

Maintenance Upkeep
Remove Plants

Replace Plants

Before

After

Remove and replace plants that have not survived or are
diseased.

Maintenance Upkeep
Re-seed the Berm

Re-seed the berm if there are areas of exposed soil.

It’s OK to use tall fescue turf grass varieties.

Replace Rocks

Protect areas that may have eroded from the berm
or outfall by rebuilding them with river rock or mulch
to slow water.

Maintenance
Apply New Mulch

Walnut Avenue School, Union County

Apply Mulch as needed.

Maintenance
Clean the Gutters

Make sure rain
gutters are clear of
debris.

Woodbridge Board of Health, Middlesex County

It is important to clean gutters annually,

Maintenance
Clean the Gutters
Make sure rain gutters
are clear of debris.

If the flow of water is
blocked in the gutter,
the rain water will have
difficulties getting to

your rain garden.

Woodbridge Board of Health, Middlesex County

So water flows into the rain garden. This may need to be done more frequently if you have large trees around your home.

https://www.youtube.com/watch?v=wTvoNRAk4bM (Click on link to view video)

The Bottom Line
 Rain gardens are designed to intercept, treat, and infiltrate stormwater
at the source, before it becomes runoff.
 The plants are native to the region and help remove contaminants in
stormwater runoff that could otherwise harm nearby waterways. They
also provide diversity in your landscape as well as habitat for wildlife
 Rain gardens are beautiful, low-maintenance gardens that you can
easily install at home.

http://www.jerseyyards.org/wp/wp-content/uploads/2015/07/library-after-1.jpg

http://nativeplantsunlimited.com/images/raingarden/raingarden4_big.jpg

http://hardscapes.siteone.com/images/pics/diy_rain_gardens1.jpg

Rain gardens remove pollutants from stormwater as well as recharge our groundwater resources and improve water quality in our waterways ensuring future water supplies.
The native plants within it provide diversity in the landscape and habitat for wildlife.
They are aesthetically pleasing and easily incorporated into the landscape.

Any
Questions?
Thank You
Shari Kondrup

Additional Resources

http://www.jerseyyards.org/
www.njaes.rutgers.edu
New Jersey Weed Gallery: https://njaes.rutgers.edu/weeds/
https://njaes.rutgers.edu/soil-testing-lab/
https://njaes.rutgers.edu/master-gardeners/
http://ocean.njaes.rutgers.edu/garden/
http://monmouth.njaes.rutgers.edu/
http://water.rutgers.edu/Rain_Gardens/RGWebsite/rginfo.html

USDA Plant Data Base: https://plants.sc.egov.usda.gov/java/

www.metedeconkriver.org
http://www.brickmua.com/

https://www.barnegatbaypartnership.org/

http://npsnj.org/

http://www.nj1-call.org/

Additional Resources
(continued)

https://dnr.wi.gov/topic/shorelandzoning/documents/rgmanual.pdf

http://dof.virginia.gov/infopubs/Rain-Garden-Technical-Guide-2014-05_pub.pdf

http://npsnj.org/

http://water.rutgers.edu/Rain_Gardens/RGWebsite/RainGardenManualofNJ.html

Calculating Roof Drainage Area

Roof

Roof

W

L

Side of Building

Side of Building

Rain Garden Sizing Table
Based on New Jersey’s Water Quality Design Storm
Drainage
Area
2

500 ft
2
750 ft
2
1000 ft
2
1500 ft
2
2000 ft

Size of 3” Deep
Rain Garden
(Clay soils)

200
300
400
600
800

2

ft
2
ft
2
ft
2
ft
2
ft

Size of 6” Deep
Rain Garden
(loamy soils)

100
150
200
300
400

2

ft
2
ft
2
ft
2
ft
2
ft

Size of 8” Deep
Rain Garden
(sandy soils)
2

75 ft
2
112 ft
2
149 ft
2
224 ft
2
299 ft

To determine a size for a deeper garden the formula is:
[Drainage Area (square ft) x NJ Water Quality Design Storm (ft)] ÷ [Depth (ft)] = Size of Rain Garden (square
feet) EXAMPLE: [500 ft2x0.1’] ÷ [0.25’] = 200 ft2
Use this table to help convert inches to feet for NJ’s Water Quality Design Storm:
Equivalent Feet
Inches
0.1
1.25
0.25
3
0.5
6
0.67
8
To convert inches to feet:
number of inches ÷ 12 Feet
Example: 3 inches ÷ 12 inches per ft = 0.25 ft

To perform a Percolation Test (Perc Test) to determine if soils need
amendments
1.Dig a hole 12” deep by 6” in diameter.
2.Fill hole with water and let stand until all the water has drained into the ground.
3.Refill the empty hole with water again. Measure the depth of the water with a ruler.
4.Check the depth of water with a ruler every hour for at least 4 hours.
5.Calculate how many inches of water drained per hour.
About 1.5 inches of water drainage per hour is an indication of good drainage rate for a ran garden.
If the rate is less than 1.5 inches per hour, or the water doesn't drain in 24 hours, the site needs soil
admendments such as coarse sand, topsoil and/or compost.
Sometimes an perc test may give a false reading if it is done during drought conditions when the water
may drain very quickly.
A rainy season may then indicate that the water will not percolate through due to the soil being very
clayey.This situation can be corrected by augering holes in the garden and filling with coarse sand to
improve drainage.

Soil Ball Test for Soil Texture
Roll about a handfull of soil into a ball.
If it forms:
Hard ball: Clay/Silt soil (it will hold too much water; won't drain well)
Soft ball: Loamy soil (right balance to hold and drain water)
No ball/just falls apart: Sandy soil (it will not hold enough water; drains water quickly)

Amount of Mulch for Rain Garden Size

Size of Rain Garden

Approximate
Amount of Mulch

25 square feet

0.25 cubic yard

50 square feet

0.50 cubic yard

100 square feet

1.0 cubic yard

200 square feet

2.0 cubic yards

Utility Color Codes for
Property Mark Outs

Cooperative Extension

njaes.rutgers.edu

Martin Hall, Room 327

rabin@aesop.rutgers.edu

Rutgers, The State University of New Jersey
88 Lipman Drive

732-932-5000, Ext. 610

New Brunswick, NJ 08901-8525

Fax: 732-932-6633

Quick Facts: 2011 New Jersey Fertilizer Law
The New Jersey Fertilizer Law was conceived to protect all New Jersey surface and
ground waters from impairment by minimizing nitrogen and phosphorus loading that
may be derived from lawn fertilizer. Generally, excess nitrogen is a threat to coastal
water (estuaries) quality while excess phosphorus is a greater concern for fresh water
quality. Both nutrients are also important for plant growth and health.
This law:
• establishes statewide fertilizer standards, pre-empting the multitude of local
municipal ordinances.
• requires professional fertilizer applicators to undergo training and become
certified.
• limits the time that fertilizer can be used: fertilizer may not be applied during the
“blackout dates” of November 15th – March 1st for consumers, and December 1st –
March 1st for professionals.
• prohibits fertilizer application during or just before heavy rainfall, onto an
impervious surface, or onto frozen ground.
• restricts the amount of nitrogen used per application as well as the total for the
year:
o Professionals: can apply no more than 0.7 pound of water-solublenitrogen per 1000 sq. ft. per application, and the total nitrogen applied
cannot exceed 1 pound of nitrogen per 1,000 sq. ft. per application. The
annual total for all applications should not exceed 4.25 pounds nitrogen
per 1,000 sq. ft.
o Consumers: fertilizers products, when applied according to label
directions, will apply no more than 0.7 pound water-soluble-nitrogen per
1000 sq. ft. per application, and the total nitrogen applied cannot exceed
0.9 pound of nitrogen per 1,000 sq. ft. per application. The annual total for
all applications should not exceed 3.2 pounds of nitrogen per 1,000 sq. ft.
• restricts fertilizer content.
o fertilizer sold as consumer/retail products must have at least 20% of its
nitrogen content in slow-release form
o fertilizers that contain phosphorous can not be applied to turf except
when:
1) a soil test, no more than three years old, indicates the need for
phosphorus;

2) establishing turf and vegetation for the first time;
3) repairing or re-establishing turf;
4) applying liquid or granular fertilizer under the soil surface, directly
to roots; or
5) the fertilizer consists of manipulated animal or vegetable manure
(organic sources). In this case, phosphorus can be included if no
more than 0.25 pound of phosphorus per 1,000 sq. ft. is applied,
when used according to instructions on the container.
• stipulates that fertilizer bag label language follows AAPCO standard for turf
fertilizer label to avoid the issue of a NJ only turf fertilizer label.
• establishes buffers. Fertilizer containing nitrogen or phosphorus can not be
applied to turf within 25 feet of any waterbody, except where a drop spreader,
rotary spreader with a deflector, or targeted spray liquid is used, then the buffer
may be reduced to 10 feet. A professional applicator may apply one “rescue
treatment” annually to turf in a buffer as per rules above.
• sets fines for noncompliance: $500 fine for the 1st offense and up to $1000 for the
2nd and each subsequent offense for professional applicators.
• exempts commercial farms and golf courses, except that no person, other than a
certified professional fertilizer applicator or a person trained and supervised by
the certified fertilizer applicator, may apply fertilizer to a golf course.
When will specific parts of the law go into effect?
• Effective Immediately: Sections 1: Definitions; Section 2: Prohibited fertilizer
applications when: raining, on impervious surfaces, before March 1st or after
December 1st or any time ground is frozen, and Section 9: Authorization for DEP
in consultation with Department of Agriculture to adopt rules.
• Effective January 5, 2012 -One (1) year from date of signing, the bill will go into
effect requiring: All professionals to be certified; Setting limits of nitrogen
content to be used by consumers and professionals and banning the use of
phosphorous without soil test.
• January 5, 2013 –Section 11 (label and content requirements) shall take effect two
(2) years after the date of signing outlawing fertilizer products that do not meet
the new content standards set by the law.

02/21/2011
Revised 05/04/2011

RUTGERS SOIL TESTING LABORATORY
57 US Highway 1
ASB-II, Cook Campus
New Brunswick, NJ 08901
(848) 932-9295
http://njaes.rutgers.edu/soiltestinglab

Soil Sampling Instructions
for lawn, shrubs, flowers, trees, or home vegetable or fruit garden
Taking a soil sample is a critical step in the process of soil analysis. If a soil is not properly sampled,
the analytical results will be of little use, and may actually result in recommendations that are
detrimental to the plants’ growth. Please follow these directions carefully.
Other notes:
Potting mix or other organic-matter-based soil must be analyzed differently than mineral-based soil.
See test choices, fees, and sampling instructions on Organic Media questionnaire
http://njaes.rutgers.edu/soiltestinglab/pdfs/greenhouse/Greenhouse_or_Compost_-_Organic_Media_Questionnaire.pdf

Sampling instructions are different for lead screening of soil. In that case, see FS336, Lead contaminated
soil: Minimizing health risks: http://njaes.rutgers.edu/pubs/publication.asp?pid=FS336

Planning
Sample separately the areas used for different types of plants. For example,
keep samples taken from lawn areas separate from samples taken from flower
and shrub areas. Samples from areas with rhododendron, azalea, and other acidloving plants should be kept separate from samples taken from areas with other
types of shrubs. In other words, most samples should represent only one type of
planting, at most two. If more than two types of plantings are selected, the sample
probably represents none of them well.
Also sample separately areas that have received different lime and/or fertilizer treatments in the past.
Do not sample areas that have been limed or fertilized within the past 6 weeks unless trouble is evident.
Where poor growth exists, separate samples should be taken from both good and bad areas, if possible.
To obtain a representative sample, plan to collect multiple subsamples at random locations within an area.
Each sample must be submitted with a corresponding soil test questionnaire.

Sampling procedure - this procedure is also described in FS797, Soil testing for home lawn & gardens
http://njaes.rutgers.edu/pubs/publication.asp?pid=fs797
Hint: For ease of sampling, the soil should be moist, but not too wet. Moisten if necessary;
allow water to soak in to soften hard soil.
Use a trowel or spade to obtain thin vertical slices of soil, or a soil tube or auger to obtain
cores, from the surface to a depth of 6-7".
If using a trowel or spade, dig a hole to a depth of 6-7", setting the soil aside. Then take a
thin slice of soil from the face of the hole. From the center of this slice, cut a 1" wide
subsample (squared core) from top to bottom.
Place the subsample in a clean plastic bucket.
Repeat this procedure at 10-15 locations within the sampling area, placing all subsamples together in the
container. (Exception: in areas smaller than 100 square feet, 5-10 subsamples will be adequate).
Continued on next page

Mix all the soil in the container, breaking up subsamples and any large clods. The goal is to provide an
average, homogenized soil sample, representative of the area.
If the soil is wet, allow it to air-dry by spreading it out on clean paper or plastic. Do not heat the soil.
Dry samples reduce processing time as well as mailing costs.
Place 1 pint (2 cups) of soil in a plastic bag (sandwich-size), press out excess air, and seal carefully. Mark
the bag with the sample ID using permanent ink. Double bagging is encouraged to prevent breakage/spill.
Excess soil can be returned to the sampling holes.
Repeat this process for any other areas that you wish to have tested. Remember to use sample IDs that will
distinguish the samples from each other. The sample ID will be printed on the soil test report.

Submitting the sample(s)
Fill out a soil test questionnaire for each sample. The questionnaire is available at
http://njaes.rutgers.edu/soiltestinglab/pdfs/home/Home_and_Landscape_-_Soil_Test_Questionnaire.pdf
o Please provide a complete address, including zip code, a phone number, and email address for
electronic reporting. Hint: for convenience and to ensure legibility, use a self-stick address label.
o Make sure to fill in the sample ID on the appropriate line of the questionnaire; be sure to use the same
ID that is marked on the sample bag. The sample ID will be printed on the report for you to distinguish
between samples. Keep a record of sample ID, areas sampled, and date mailed.
o Payment must be included for the test fees. Enclose a check or provide the credit card information
requested on the form.
o To obtain fertilizer and/or lime recommendations, select type of planting on the questionnaire (no more
than two as described earlier). Check off the appropriate selections under “Growing conditions”.
Place the completed questionnaire(s), bagged sample(s), and payment in a sturdy envelope or box. Mail
to Rutgers Soil Testing Laboratory using the address in the header. In-person delivery is another option.

Results
A soil test report will be emailed or mailed for each sample, typically within 5 - 7
working days after the lab receives the sample. Longer turn-around time should be
expected in early spring & fall. If special tests are requested, allow for 10 workingday turn-around time.
A copy of your Soil Test Report will be forwarded to the Rutgers Cooperative
Extension office in your county. For assistance with the soil test report or soil/plant
problems, consult the RCE agent in your county after you receive your report. The
phone number will be on your report. Be prepared to discuss the types of plants,
site conditions, and soil amendments used.

Soil tests aid in diagnosing only those troubles that result from a deficiency or an excess of lime and certain
plant nutrients. Other factors may have an equal or greater influence on plant growth. These include soil
drainage, rainfall, insects, diseases, and others. In the case of lawns, nitrogen fertilization and mowing height
and frequency are very important to the health and appearance of the grass.
Agricultural agents, horticultural consultants, and/or Master Gardeners are available at your county RCE office
to provide information and answer your questions. Information about your county RCE office is available at
http://njaes.rutgers.edu/county
Diagnosis of plant disease or insect damage is available for a fee by the Rutgers Plant Diagnostic Laboratory.
Identification of plants, insects, or fungi/mold, and detection of nematodes are additional fee-based services.
For more information: http://njaes.rutgers.edu/plantdiagnosticlab
Find answers to many of your lawn & gardening questions at the Rutgers Cooperative Extension’s Lawn &
Garden website: http://njaes.rutgers.edu/garden

FS797

Fact sheet
For a comprehensive list of our publications visit www.rce.rutgers.edu

Soil Testing for Home
Lawns and Gardens
Joseph R. Heckman, Ph.D., Extension Specialist in Soil Fertlity; Stephanie Murphy, Ph.D., Director of Soil, Water and Plant
Analysis Conservation; and Susan Lance-Scibilia, Former Program Associate in Water Quality

Soil testing can provide information about how to
enhance the beauty and productivity of a lawn,
landscape planting, or vegetable garden. Whether
your goal is a plush, green lawn or a large harvest of
vegetables, soil fertility testing is the place to start.
It helps by determining a soil’s need for lime and
fertilizer. Regular soil tests are also a part of a sound
environmental management plan for your home and
garden. Proper soil and fertility management will
reduce the potential for water contamination from
fertilizers. By knowing the plant nutrition needs of
your lawn and gardens, you can prevent the
overapplication of fertilizers, which may result in
excess nutrients reaching streams or groundwater.

When to Sample
The best time to take a soil sample is after harvest in
the fall or before spring fertilization. Do not sample
shortly after a lime, fertilizer, or manure application
or when the soil is excessively wet. For lawns, late
summer sampling will prepare you for fall fertilization. Soil testing should be repeated every 2–3
years.

Where can I get a soil test kit?
Soil test sampling kits are available for a fee
from most of Rutgers Cooperative Extension’s
county offices, which are listed in the blue pages of
your telephone book under county government. Kits
are also available from the Rutgers Soils Laboratory,
located at the Cook College Campus in New
Brunswick. Separate soil samples will need to be

taken from areas used to grow different types of
plants. For example, separate soil test kits should be
used for lawn areas and vegetable garden areas.
Samples from rhododendron, azalea, and other broadleaf evergreen areas should be kept separate from
other shrub areas. Also sample separately areas that
have previously received different lime or fertilizer
treatments and areas that are noticeably different in
plant or soil quality. For further information, visit
our web site, www.rce.rutgers.edu/soiltestinglab.

How to take a soil sample
The Rutgers Soils Laboratory uses state-of-the-art
instruments and methods of soil analysis. The soil
test, however, can only be as good as the soil sample
collected, so it is very important to use proper
sampling techniques. The objective of sampling is
to collect a random sample that will best represent
the average fertility of the sample area. Depending
on the size of the area to be sampled, collect about 10
to 15 cores or slices of soil while walking in a
random pattern over the area to be tested.

Although a soil
sampling probe is
the most convenient tool to use, a
garden trowel or
spade also works
well.

Insert the trowel or
spade to a depth of 6
inches, remove some
soil and set it aside.

Insert the trowel again
½ inch from the first
cut and just as deep.
Collect a thin slice of
soil and place it in a
clean bucket.

Repeat this procedure
at each of the 10 to 15
sampling locations.

Break up any clumps of soil that were collected and
thoroughly mix the soil. Place 2 cups or about ½ pint
of soil in the plastic bag that comes with the kit. Fill
out the soil sample questionnaire, making sure to
note any special situations or problems in your lawn
or garden. Keep your own record of the areas
sampled and date mailed to the laboratory.

Results
In a few weeks you will receive back a soil test report
which will list the levels of phosphorus, potassium,
calcium, magnesium, copper, manganese, and zinc
in your soil, as well as the soil pH. In most cases, the
soil test report will provide recommendations for
fertilizer and lime applications, if any is needed.
A copy of the soil test report is sent to the county
Rutgers Cooperative Extension (RCE) office.
Questions about your report should be referred to
your RCE Agricultural agent or Horticultural consultant.

County Extension Offices within the Metedeconk River Watershed
Cooperative Extension of Monmouth County
Rutgers New Jersey Agricultural Experiment Station
4000 Kozloski Rd.
P.O. Box 5033
Freehold, NJ 07728-5033
Website: monmouth.njaes.rutgers.edu

Cooperative Extension of Ocean County
Rutgers New Jersey Agricultural Experiment Station
Extension Center
1623 Whitesville Rd.
Toms River, NJ 08755-1199
Website: ocean.njaes.rutgers.edu

Rutgers Master Gardener Helplines within the Metedeconk River Watershed
732-349-1245
MAY - AUG.: Monday - Friday 9 a.m. - 3 p.m.
SEPT. - APR.: Monday, Wednesday, Friday 9 a.m. - Noon
oceanag@njaes.rutgers.edu

732-303-7614
Monday - Friday
8:30 a.m. - 4 p.m.
mgarden@co.monmouth.nj.us

Mention or display of a trademark, proprietary product, or firm in text or figures does not constitute an endorsement
by Rutgers Cooperative Extension and does not imply approval to the exclusion of other suitable products or firms.

© 2004 by Rutgers Cooperative Research & Extension, NJAES, Rutgers, The State University of New Jersey.
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Lab # _____________________
Received _________________

County ___________________

SOIL TESTING LABORATORY
57 U.S. Highway 1 South
ASB-II, Cook Campus
New Brunswick, NJ 08901
(848) 932-9295 Fax (732) 932-9292
http://njaes.rutgers.edu/soiltestinglab/

HG
Soil test questionnaire
for lawn, shrubs, flowers, trees,
or home vegetable or fruit garden

*For potting soil, compost, or other non-mineral growing media, use Organic Media analysis questionnaire.
______________________________________________

(______)______-________ (______)______-________

Name

Telephone

______________________________________________

_____________________________________________

Street address

Email address for electronic report (otherwise, report mailed)

______________________________________________

_____________________________________________

City, State, Zip

Your sample identification (name the sample) to appear on the report

FAX

Test Request

Fees
$ 20.00



Soil Fertility Analyses – Soil pH and nutrient availability (with recommendations)



Plant/Soil Suitability –Soil Fertility plus organic matter and soluble salt levels, and textural class

$ 53.00



Topsoil Evaluation – Soil Fertility plus soluble salt level, organic matter content, percentages of
sand/silt/clay, textural class, and gravel content

$ 86.00



Solvita™ CO2-burst test – Microbial respiration as biological indicator of soil health

$17.00
or
$ 22.00*

*For Soil Health test without Soil Fertility Analyses, add $ 5.00 soil processing fee.
Soil lead (Pb) screening – Mehlich-3 extractable lead (Pb); interpretation provided



$17.00
or
$ 22.00*

*For Soil Lead test without Soil Fertility Analyses, add $ 5.00 soil processing fee.
Note: If soil has not been previously disturbed/mixed, limit the depth of sampling to no more than
2 inches. Further details in RCE Fact Sheet 336. Otherwise, sample to 6-inch depth.



Other: _______________________________________ (complete list at: Services and Fees)

$
$

Total payment required for special tests:

Enclose payment by check to “Rutgers, The State University of New Jersey” or provide credit information
for  Visa or  Mastercard or  Discover
___________________________________________

_________-_________-_________-_________

Name as it appears on card

Card number

___________________________________________

_____/_____

Billing address (if different than above)

Expiration date

________
3-digit Security code
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Read Sampling Instructions carefully before taking a soil sample. Then complete this form.
Check no more than two (2) types of planting which correspond to the area sampled.
Please provide additional information requested:

Lawn (please indicate type of grasses in the lawn)

check:

Bluegrass, tall and fine fescues, ryegrass, cool-season species; most common for lawns in NJ.
Zoysiagrass or Bermudagrass –
warm season species; dormant (tan) from October to
May; tolerant of summer heat & drought.

 To be seeded or sodded
 Existing lawn, mower clippings removed
 Existing lawn, mower clippings left on lawn
 To be plugged or sodded
 Existing lawn, mower clippings removed
 Existing lawn, mower clippings left on lawn

Shrub or ornamental tree
Acid-loving
shrub or
tree

check:

Optimum pH < 6.0 Examples include: azalea, rhododendron,
andromeda, Leucothoe, mountain laurel, magnolia, juniper,
holly (tree forms)

 To be planted
 Established

Rose
Other shrub
or tree

Optimum pH > 6.0 Examples include: arborvitae, boxwood,
spirea, yew, lilac, forsythia, pink hydrangea, dogwood,
crabapple, littleleaf Japanese holly (shrub)

 To be planted
 Established

 Deciduous - Examples: birch, Callery pear, chestnut, pin oak
 Evergreen – Examples: hemlock, pine, spruce, most fir
 Deciduous - Examples: maple, many oak, sycamore, locust
 Evergreen – Example: Douglas fir

check:
 To be planted
 Established
 To be planted
 Established
check:

Large tree
Acid-loving
tree
Other tree

 To be planted
 Established

Flowers
Annual & biennial
flowers

Flowering plants that live only one season or two
seasons; examples: impatiens, petunia, English daisy,
pansy

 To be planted
 Established

Perennial flowers,
bulbs, & ground
cover

Herbaceous flowering plants that survive many years;
examples: coneflower, lily, tulip, phlox, pachysandra

 To be planted
 Established

Home garden crops

check:
 To be planted
 Mid-season
 To be planted
 Established

Annual vegetable garden
asparagus, rhubarb, horseradish

Perennial vegetable garden

Fruit

 Strawberry
 Grape

 Blueberry
 Bramble (raspberry, blackberry)

Tree Fruit: (cultivars for fruit production only)
 Apple

 Pear

 Peach, Plum, Nectarine, Apricot, or Cherry

Other

 Standard
 Semi-dwarf
 Dwarf

(age in
yrs)

 To be planted
 Established
 To be planted
 Established
 To be planted
 Established

Please specify:

Growing conditions of the area:
Light intensity
 Full shade
 Partial shade
 Full sun

Irrigation/Watering
 Seldom
 Occasional
 Frequent

Drainage
 Good
 Fair
 Poor

Topography
 Level
 Sloping
 Terrace

Have you completed the reverse side? When both sides are filled out, package soil test questionnaire with soil
sample and payment. Sampling Instructions provide complete information on mailing or delivery.

http://njaes.rutgers.edu/soiltestinglab/
www.facebook.com/RutgersSoilTestingLab
4-2015

Lab #______________
Received ___________

SOIL TESTING LABORATORY
ASB-II, Cook Campus
57 US Highway 1 South
New Brunswick, NJ 08901
(848) 932-9295 FAX: (732) 932-9292

OM

Soil test questionnaire for Organic Media
Read Sampling Instructions carefully before taking a sample. Then complete this form.

_____________________________________________
Contact Name

_____________________________________________

(______) ______-_______

(______) ______-_______

Farm or other

Telephone

FAX

_____________________________________________

________________________________________________

Street address

email

_____________________________________________

________________________________________________

City, State, Zip

Sample I.D. (name your sample)

Test* Request
 Greenhouse (soilless) potting media test
pH, available nutrients, plant-available nitrogen (nitrate-N & ammonium-N),
and soluble salt level by saturated media extract, interpretation

$ 55.00

 Compost/Basic Test
pH, nitrate-nitrogen, soluble salt level by saturated media extract,
maturity index, interpretation

$ 66.00

 Compost/Technical Test
pH, plant-available nitrogen (nitrate-N & ammonium-N), and soluble salt level
by saturated media extract, organic matter content, total Kjeldahl N, C:N ratio,
maturity index, moisture content, coarse/inert fragment content.

 Other*: ___________________________________________________

$ 138.00
$____.__

*A complete list of services is at: www.njaes.rutgers.edu/soiltestinglab/services

$____.__

Total payment required:

Please include payment by check to “Rutgers, The State University of New Jersey”
or provide credit card information:
 Visa or  Mastercard or  Discover
___________________________________________

_________-_________-_________-_________

Name as it appears on card

Card number

___________________________________________

_____/_____

Billing address (if different than above)

Expiration date

___________________________________________

__________

Signature

Lab use

3-2015

________
3-digit Security code

__________

Page 1 of 2

For greenhouse samples:
Type of growing media:
Components:

peat

new mix
bark

old mix
sand

perlite

vermiculite

other: ______________________________________________________

Fertilizer materials used in past month:
Date

Kind

Amount (oz/100 plants)

Lime

____________

____________________________

______________

Fertilizer

____________

____________________________

______________

____________

____________________________

______________

Greenhouse media: Check one type of planting.Provide additional information requested:
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Vegetable & Fruit




Annual
vegetable
Perennial
vegetable
Strawberry

Type/Variety

Weeks after planting:
for tomatoes, number of clusters

Condition of foliage: good-fair-poor
Fruit set: good-fair-poor

 To be planted
 Established

Type/Variety
Variety

 To be planted
 Established

Year fruit will set:

Ornamental Shrub and/or Tree Nursery


Woody ornamentals that prefer low pH



Other woody ornamentals

 To be planted
 Established
 To be planted
 Established

Flowers



Type/Variety
Annual & biennial
flowers
Type/Variety
Perennial flowers,
bulbs, & ground cover
Please specify:

 Other

 To be planted
 Established
 To be planted
 Established
 To be planted
 Established

For compost samples:
Type of Compost:
backyard pile or bin
large static pile
turned pile
turned windrow
in-vessel

Compost feedstock (check all that apply):
leaves and woody yard waste
grass clippings
food scraps/waste
manure: type _______________
stall bedding: type ___________
other: _____________________

Compost is best used as a soil conditioner. A fully mature compost improves soil quality by increasing organic matter
content, improving fertility, nutrient- and water-holding capacity, biological activity, and soil structure & tilth.
Compost testing is most useful for evaluating maturity of the compost and its relative benefit and
potential problems as a soil amendment. Compost may not work well by itself as growing media.

www.facebook.com/RutgersSoilTestingLab

