
Hello everyone. For those of you who don’t know me yet, my name is Kristin Moretz. 
I am the stormwater and capital projects director here in the city of Avondale Estates. 
This presentation is going to give you some background about the origins and design 
elements of the North Woods project, as well as the ways you, as a resident, can 
learn more about green infrastructure and conservation tips for your own homes. 
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WHAT IS STORMWATER?
Stormwater refers to water, such as rain or snow, that falls to the 
surface of the Earth. It is important to understand that wastewater and 
drinking water is treated while Storm water never gets to a treatment plant. It 
discharges directly to our water, along with everything it picks up on its journey 
over the land. Storm water, becomes a concern when it picks up debris, 
chemicals, dirt and other pollutants as it flows eventually reaching a lake, river, 
stream, wetland, or local waterway.

Historically, communities have used gray infrastructure—systems that include 
gutters, pipes, and tunnels— but as gray infrastructure in many areas is aging 
and weather patterns change, the existing capacity to manage large volume of 
stormwater is decreasing in areas across the country. Heavy rainstorms can 
cause flooding that damages property and infrastructure, especially in older 
communities like Avondale that have little infrastructure to begin with. To meet 
this challenge, many communities are installing green infrastructure systems 
to bolster their capacity to manage stormwater. By doing so, communities 
become more resilient and achieve environmental, social and economic 
benefits. 
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"the range of measures that use plant or soil systems, permeable pavement or other 
permeable surfaces or substrates, stormwater harvest and reuse, or landscaping to 
store, infiltrate, or evapotranspirate stormwater and reduce flows to sewer systems or 
to surface waters."



Graphic courtesy of the City of Atlanta Department of Watershed 
Management 
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So what is green infrastructure? “Green Infrastructure is a systematically managed 
network of open space that conserves ecosystems and provides associated benefits to 
human populations. Basically green infrastructure filters and absorbs stormwater 
where it falls.
These elements can be woven into a community at several scales. Examples 
at the urban scale could include a rain barrel up against a house or a row of 
trees along a major city street. Neighborhood-scale green infrastructure could 
include acres of open park space, planting rain gardens or constructing a 
wetland. When green infrastructure systems are installed throughout a 
community, city or across a regional watershed, they can provide cleaner air 
and water as well as significant value for the community with flood 
protection, diverse habitat, and beautiful green spaces. The green 
infrastructure type that was chosen and designed for North Woods was a 
series of rain gardens. 

Photo Source:
Green infrastructure has benefits, but upkeep can be challenging | Ensia
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What is Green Infrastructure? 

“Green Infrastructure is a 
systematically managed network of 
open space that conserves ecosystems 
and provides associated benefits to 
human populations. This network 
includes wildlife habitat, water 
management, air and water quality, 
climate mitigation, urban forestry, 
urban agriculture, and the public 
realm infrastructure needed to 
support healthy lifestyles such as 
parks, sidewalks, trails, and street 
trees.“

https://ensia.com/features/green-infrastructure-maintenance-flooding-pollution-groundwater/


This 1.27-acre area is located that consists of mostly woodland area, with Cobbs 
Creek and wetlands cutting through the middle of the property. This sketch shows the 
beginning of Cobbs Creek and the amount of wetlands located within the area. The 
design of North Woods entailed special challenges and goals due to the presence of 
both elements, including protecting the stream buffers. Now we can get into a little 
more detail about the environmental history of the North Woods and Cobbs Creek.
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Cobbs Creek has significance because it is the headwaters of four major watersheds: 
South Fork Peachtree Creek, Shoal Creek, Cobbs Creek and Indian Creek. While this is 
positive for Avondale Estates since we are not getting polluted water from 
watersheds upstream, it also means there is a responsibility to protect our own 
watershed for ourselves and downstream communities. 

In 2018 Cobbs Creek was added to the Environmental Protection Divisions 2018 
Integrated 303(d)/305(b) streams list. The listed stream segment was identified as 
not meeting the designated use of fishing due to elevated levels of fecal coliform 
bacteria and sediment impacts on fish. Later in the presentation, we will discuss the 
potential sources for these impacts and how the North Woods Rain Gardens will 
assist in decreasing pollutant loads in Cobbs Creek.
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Environmental History of North Woods 

v Cobbs Creek on the Environmental Protection Divisions 2018 Integrated 303(d)/305(b) 
streams list

v Drainage channel causing severe bank erosion

Waterbody Water Use 
Classification

Criterion 
Violated

Impaired 
Stream Miles

Potential 
Source

Cobbs Creek Fishing Fecal Coliform 
and Bio F 
(Sediment)

7 Urban



This map shows the location of Cobbs Creek in relation to the City’s boundaries. 
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Here is a map of the estimated contributing area into Cobbs Creek. There are roughly 
36 acres of urban runoff that flows into the creek. If you recall the map table from a 
few slides ago, it mentions urban runoff as the potential source for pollutants, 
specifically fecal coliform bacteria. When many people think of urban, they think of 
higher-density developments, but even single-family homes have the potential for 
such issues. 

Potential causes for this fecal coliform in Avondale Estates include:
• sanitary sewer overflows, 
• poor sanitary sewer connections, and 
• not collecting pet waste or bird feces that are carried by stormwater. 

Another important item to note in this map is the 36 acre contributing basin heading 
into this small creek. Because Avondale Estates does not have significant 
underground stormwater utilities, most of the stormwater is carried above ground. As 
we discussed earlier in the presentation stormwater does not get treated before 
entering the waterways, therefore a large drainage area gives even more opportunity 
to pick up pollutants along the way.
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We spoke about the bacterial pollutants and where they potentially come from; now 
let’s focus on out other pollutant of Cobbs Creek, sediment. If we think back to the 
size of the drainage basin, the amount of water is very high in both speed and 
volume. Due to the water coming in at a concentrated location, the bank of Cobbs 
Creek became severely eroded, causing sediment to enter Cobbs Creek and 
subsiquently Lake Avondale. The blue arrows show the location where water would 
flow quickly downhill along Berkeley Road, jump the curb and enter the creek. In the 
photo on the right is taken where the yellow circle is listed, you can see int the photo 
that a fence was placed around this location for public safety. 
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2019 Site 
Conditions



These were some photos that I took back in 2022 before the project started and you 
can see how the fence is no longer even useful and the problem continued to grow. 
After just 3 years you can see how much more the bank has eroded and how much 
more sediment was entering the lake.

Now that you have the background on current site conditions, we can focus on the 
North Woods project. 
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2022 Conditions



NPDES permit requires Avondale Estates to take steps to address impaired streams 
including and implement best management practices to

• restore the stream bank, 
• reduce pollutants and
• improve water quality in Lake Avondale and the adjacent wetlands. 

Now we will take a look at the plans to improve North Woods using green 
infrastructure. 

The Rain Garden Concept Plan
The addition of rain gardens will improve elements causing serious bank erosion and 
hazardous conditions. While keeping these needs in mind, the city wanted to support 
its sustainability goals with a green infrastructure approach instead of relying on 
solely grey infrastructure options. 
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North Woods Design 
Concept and Goals
• Meeting NPDES permit 

requirements – reduce 
pollutants, mitigate 
erosion and improve 
water quality 

• Protecting wetlands and 
Lake Avondale with green 
infrastructure 

• Mitigating erosion and 
hazardous safety 
conditions

• Expanding on the city’s 
sustainability goals 



So, what is a rain garden? Rain gardens are small, shallow, sunken areas of plantings 
that collect stormwater runoff from roofs, streets and sidewalks. Also known as 
bioretention cells, they are designed to mimic the natural ways water flows over and 
absorbs into land to reduce stormwater pollution.

This drawing from the North Woods plan shows the underdrains as well as the final 
outfall location for the water to discharge into Cobbs Creek. These pieces will work 
together in this vegetated depression to treat and detain rainwater runoff. It is 
filtered by the dense native vegetation and engineered soil. The pollutants are 
removed by plants and bacteria in the soil. The riprap is a blanket of large rock and 
the final method to slow the water coming from the headwall before it finally enters 
Cobbs Creek.
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What is a 
rain garden? 

Rain gardens are small, shallow, sunken areas 
of plantings that collect stormwater runoff 
from roofs, streets and sidewalks. Also known 
as bioretention cells, they are designed 
to mimic the natural ways water flows over 
and absorbs into land to reduce stormwater 
pollution.

Weir

Riprap

Underdrains

Concrete headwall: 
Final outlet structure

Engineered Soil

Native Vegetation



This is a photo of the drains installed at the north woods rain gardens.

Another point to emphasize is that the rain gardens for the North Woods project are 
significant in size, and these type of green infrastructure projects can be scaled down 
to capture and filter water on a single lot too. One of the questions I often get is if 
mosquitos will form from rain gardens, but as you can see from the graphic the 
gravel, drains and soil type promote infiltration, meaning a properly constructed rain 
garden will not cause an increase of mosquitos and is a great solution for a low spot 
in your yard that currently puddles. A rain garden can stop that puddling! 
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What is a rain garden? 



After the installation of the filter fabric and underdrains, crushed and washed stone is 
added. In the photo on the left, you can see the precast structure for when the rain 
garden is full during large rain events, which leads to an outfall structure. The photo 
on the right shows engineered soil mix added on top. The plants will be added as the 
final step. 
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Here is an excerpt from the North Woods rain garden plan showing all three of the 
rain gardens. The landscape plan shows the plant types and locations. The early 
phases of this project did require tree removal due to the need for a certain volume 
within the rain gardens to capture and filter the large amount of water that was 
running down Berkeley Rd. These primarily native plants will increase infiltration and 
divert the water to an outfall on the southern end of the property. Focusing on 
infiltration and stream bank preservation will protect Cobbs Creek and also Lake 
Avondale.
The yellow circle shows the replanting where the bank erosion occurred. This area 
has been backfilled and compacted. Here is a photo taken in mid-October of the 
current site conditions. Back in August, we had record rainfall numbers in Avondale 
Estates and the bank survived those rainfalls without issues, giving proof that the 
diversion of the water is working and the bank is now stabilized. 
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The next few slides I’m going to show a few of the types of trees/plants we are 
adding. For example the American sycamore, or swamp chestnut oak.

Heat river birch.
Dura Heat® River Birch Trees For Sale | The Tree Center

Swamp chestnut oak.
Swamp Chestnut Oak – Wildlife Habitat Resources

American sycamore
American Sycamore Tree: Native and Landscape Trees (gurneys.com)
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Dura Heat River Birch American Sycamore

Swamp chestnut oak

https://www.thetreecenter.com/dura-heat-river-birch/?msclkid=c6f4aaa8e12a158356f6cf8594413259&utm_source=bing&utm_medium=cpc&utm_campaign=Search%20-%20Products&utm_term=%2Bdura%20%2Bheat%20%2Briver%20%2Bbirch&utm_content=Dura%20Heat%20River%20Birch
https://wildlifehabitatresources.com/product/swamp-chestnut-oak/
https://www.gurneys.com/product/american-sycamore?utm_source=henryfields&utm_medium=redirect


Here are some of the shrubs we are adding to the rain gardens. With trees and shrubs 
alone, we are adding over 900 new plants into the North Woods construction area. 
These types of plants will also provide habitat for local species and are low 
maintenance, providing an ideal environment for the City Staff and local fauna. If you 
are planning to attend the community planting day, you may be able to plant some of 
these yourself!

Wood Oat
Wood oats - Mammoth Cave Area Flora (hartcountyflora.org)

Red sprite winterberry
Ilex verticillata ‘Red Sprite’ (Winterberry ‘Red Sprite’) (florafinder.org)

Cinnamon fern
Cinnamon Fern - Save Our Green

White Catawba rhododendron
White Flowers of Catawba Rhododendron | Nature Photo Gallery (my-photo-
gallery.com)
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http://hartcountyflora.org/wood-oats.html
https://florafinder.org/Species/Ilex_verticillata_Red_Sprite.php
https://saveourgreen.org/allpost/cinnamon-fern/
https://www.my-photo-gallery.com/white-flowers-of-catawba-rhododendron-1056/
https://www.my-photo-gallery.com/white-flowers-of-catawba-rhododendron-1056/


Swamp Mayberry
Myrica pensylvanica (Bayberry, Candleberry, Northern Bayberry, Swamp Candleberry) 
| North Carolina Extension Gardener Plant Toolbox (ncsu.edu)

Sarah Eve Sweetspire
Sarah Eve a stunning pink (savannahnow.com)
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https://plants.ces.ncsu.edu/plants/myrica-pensylvanica/
https://plants.ces.ncsu.edu/plants/myrica-pensylvanica/
https://www.savannahnow.com/story/lifestyle/columns/2018/03/17/garden-guru-sarah-eve-virginia-sweetspire-stunning-pink/12974957007/


While most of this presentation has been focused on large scale Green 
Infrastructure projects, it’s important to remember that these can easily be adapted 
to residential lots.

This slide gives some ideas of how to use green infrastructure in your home to 
assist with stormwater runoff and help benefit the community. As the footprint of our 
homes and driveways increases, so does the number of impervious surfaces within 
Avondale’s community. The photos on the left show rerouting a downspout from an 
impervious surface like a driveway and creating a smaller scale rain garden. The 
photos on the right demonstrate ways you can repave your driveway to assist with 
infiltration and lessen the amount of water entering the storm drain system. As we 
think of the 36-acre drainage facility that drains into North Woods, if homes within 
that drainage basin used some of these techniques, we would reduce the amount of 
water and the pollutants it picks up along the way! 

Stay tuned over the next few months as the City gathers resources for residents on what you can do 
to increase infiltration and decrease stormwater runoff from your property. We have all 
experienced flooding in Avondale and green infrastructure is one of the tools we have in our 
pockets to improve our community and environment.



Even if you are not installing green infrastructure, there are other ways to reduce 
stormwater runoff. This slide gives a few tips about the location of your sprinkler 
system. Pay close attention to broken lines and direct contact of the spray onto the 
pavement. These sprinkler issues only add to the city’s stormwater systems and will 
collect pollutants from your driveway or grass.
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Some other things you can do to decrease the polluntants coming from your lot:
Wash your car at a professional/commercial car wash or If you do wash your car 

at home, do so in a grassy area instead of on pavement so the water 
infiltrates into the ground.

Use low or nonphosphate soap to wash your car.
Use a drip pan under cars while working on them.
Clean up spilled fluids with absorbent material like cat litter. Don’t rinse the spills 

into the storm drain.
Dispose of and recycle used batteries, motor oil, and other auto fluids at 

designated drop off locations. Ask local service stations about where to 
recycle. 
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Put the breaks on auto 
pollution

• Wash your car at a professional/commercial 
car wash that recycles water to keep the 
grease, detergents, and other solvents out of 
the storm sewer system.

• If you do wash your car at home, do so in a 
grassy area instead of on pavement so the 
water infiltrates into the ground.

• Use low or nonphosphate soap to wash your 
car.

• Use a drip pan under cars while working on 
them.

• Clean up spilled fluids with absorbent 
material like cat litter. Don’t rinse the spills 
into the storm drain.

• Dispose of and recycle used batteries, motor 
oil, and other auto fluids at designated drop 
off locations. Ask local service stations about 
where to recycle. 

• Improperly disposing of paint, pool water or 
household cleaners into storm drains or impervious 
surfaces.
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N Woods Work Day Information

RESCHEDULED FOR TUESDAY NOVEMBER 28TH 
9am to noon

• Please being a shovel, gloves and a water bottle.
• Light refreshments will be provided. 
• Come prepared to plant ½ gallon and 1 gallon native plants on the 

engineered soil media of the rain gardens. 
• Dress for the weather, comfortable work shoes, and layers highly 

recommended. 



Thank you all for coming to the N Woods and Green Infrastructure 
webinar. 

I will now be looking at the questions presented in the Q&A below, all 
reasponses are recorded therefore if I do not get to your question, I will 
make sure to send a personal response after the webinar is complete. 
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North Woods Green Infrastructure Poll


