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GREEN INFRASTRUCTURE PLANTING PLANS



• UNDERLYING STORMWATER PROBLEMS

• BENEFITS OF VEGETATED GREEN INFRASTRUCTURE

• CHALLENGES OF USING PLANT MATERIAL

• PLANT SELECTION TOOL

GREEN INFRASTRUCTURE PLANTING PLANS
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Historically, aquatic ecosystems 
throughout North America were 
predominantly formed and sustained by 
stable groundwater hydrology where 
they originated and were sustained by 
constant flow from seeps and springs.

Historical Hydrology Patterns



Contemporary Unstable Surface Water Hydrology Patterns

Increased Runoff & Erosion

Rainfall

Very Little Recharge

Accumulated Discharge,
Sedimentation, & Flooding



PUBLIC HEALTH (CSO’S)

WHY MANAGE STORMWATER?

SOIL CONSERVATION

FLOODING / BASEMENT BACKUPS AQUATIC ECOSYSTEMS



CONCLUSION: FOCUS ON ABATING STORMWATER RUNOFF POLLUTION
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Greater Milwaukee 
Watersheds Fecal 
Coliform Loadings

Estimated Pollutant Reduction over 25-Year Period About 50 Percent



VEGETATED GREEN INFRASTRUCTURE

• HABITAT

• NUTRIENT REMOVAL

• EVAPOTRANSPIRATION

• INFILTRATION AND AQUIFER 

RECHARGE



ROLE OF HERBACEOUS PLANTS

• SOIL HEALTH • DISPERSED ROOT SYSTEMS • EROSION CONTROL



RAIN GARDENS

VEGETATED GREEN INFRASTRUCTURE

GREEN ROOFS

NATURALIZED PLANTINGS BIORETENTION 



The Botanical Law

“Plants Grow in 
Habitats to Which 
They are 
Adapted”



Habitat Considerations
- Flood Duration
- Soil Moisture (complete saturation to wilting point)
- Temperature
- pH
- Nutrients
- Sun exposure
- Weed competition / Beneficial associations
- Soil Health



Flood Duration

- Flooded soils have limited oxygen 
- Impeded respiration leads to a build up of carbon dixide, methane, and nitrogen gasses
- Toxic compounds such as ethanol and hydrogen sulphide build up



Soil Moisture

(Source: Utah State University)



Soil Moisture

(Source: Utah State University)



Soil Moisture

(Source: Utah State University)



Temperature

Source: NRCS

Soil bacteria die

100% moisture is lost through evaporation or transpiration

Some bacteria species start dying

15% moisture used for growth, 85% moisture lost through 
evaporation and transpiration

Plant growth slows

100% moisture is used for plant growth



pH

Source: Mississippi State University

- Most cultivated plants prefer a pH of 6.2 to 7.0
- Many native Illinois plant communities prefer more 

alkaline conditions 



Nutrients

- Major Nutrients
- Nitrogen (N)
- Phosphorus (P)
- Potassium (K)

- Trace Elements
- Iron
- Manganese
- Zinc
- Copper
- Boron
- Molybdenum



Nutrients



Nutrients

NUTRIENTS ARE NOT PLANT FOOD



Sun Exposure

(Source: “The Tallgrass Restoration Handbook,” 1994)

FULL SUN
6 or more hours 

of direct sunlight

PART SUN
4-6 hours of 

direct sunlight

FULL SHADE
Less than 4 hours 
of direct sunlight



Weed Competition

REED CANARY GRASS
Phalaris arundinacea

COMMON REED
Phragmites australis

BUCKTHORN
Rhamnus spp.

BULL THISTLE
Cirsium vulgare



Beneficial Associations

- Grasses – Soil builders and thermal regulators
- Mycorrhizal Fungi – often symbiotic relationship –

assist plants with obtaining water, phosphorus and 
other micronutrients

- Rhizobacteria – release plant growth compounds
- Animal associates – forage and pollination 



Soil Health - Rhizosphere 



RAIN GARDENS

VEGETATED GREEN INFRASTRUCTURE - SUCCESSES

GREEN ROOFS

NATURALIZED PLANTINGS BIORETENTION 



RAIN GARDENS

VEGETATED GREEN INFRASTRUCTURE - FAILS

GREEN ROOFS

NATURALIZED PLANTINGS BIORETENTION 



Cultural Practices

Owners have expectations with Vegetation:

“It’s a strange phenomon: People pay so little 
attention to the appearance of concrete or asphalt, 
but when these impervious surfaces are removed and 
plants are installed, everyone has an opinion as to how 
they should look and be managed”  - T. Liptan

(Source: “Sustainable Stormwater Management,” 2017)



Cultural Practices

“. . . naturalistic landscapes require the least oversight 
and upkeep of any vegetative system because informal 
planting designs allow for variation in arrangement”  -
T. Liptan

(Source: “Sustainable Stormwater Management,” 2017)



Planting Approaches



Planting Approaches

PROS
- High habitat value, soil health
- Long-term maintenance savings
- Lower inputs of water, fertilizer
- Resistant to pests/diseases
- Sustainable, Self-renewing

CONS
- Works better with larger, contiguous 

plantings
- Higher, specialized establishment cost in 

year 1 through 5
- Weed competition
- Aesthetic is not for everyone



Planting Approaches

PROS
- Beauty
- Stable, consistent maintenance cost
- Easier to weed
- Easier to maintain in smaller, fragmented 

spaces
- Immediate establishment

CONS
- Lower habitat value
- Larger, long-term maintenance cost
- More inputs of water and fertilizer
- Less resistant to pests/diseases
- Must be replaced every 8 to 15 years



Cultural and Ecological Conditions

- Green Infrastructure Conditions
- Planting Approach (cultural expectations)
- Site Context
- Soil Depth
- Flood Duration
- Soil Moisture 
- Soil Temperature
- pH
- Nutrients
- Sun exposure
- Weed competition / Beneficial associations
- Soil Health



Plant Selection

- At least 3,149 naturally 
occurring vascular plants in the 
Chicago region

- Several thousand more 
cultivated plants available 
from nurseries







Inclusion Criteria

- Hardy in Milwaukee Climate

- Generally long-lived

- Suitable for Large-scale Landscape Applications

- Not known to be invasive

- Not overly aggressive, especially if not native

- Commercially available



Planting Groupings

Deciduous 
Trees

Conifer Trees

Ornamental 
Trees

Deciduous 
Shrubs

Evergreen 
Shrubs

Broadleaf 
Evergreens

Vines

Flowering 
Perennials

Grasses, 
Sedges, 
Rushes

Bulbs

Ferns
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