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INTRODUCTION 



INTRODUCTION 

 Despite advances in engineering 
associated with stormwater 
management, the design of BMPs 
seems to be lagging behind. 
 

 The success – in terms of both function 
and public acceptance – of stormwater 
BMPs is often directly related to their 
design. 
 

 Everyone perceives the landscape 
differently based upon their education, 
personal experiences, and 
professional background. 
 



OBJECTIVES 

 What questions should we be asking to 
assess what is best for each individual 
project ? 
 

 We need to make thoughtful decisions 
during the design process. 
 

 One size does not fit all . 
 



DESIGN CONSIDERATIONS 

 Site context 
 

 Ecology vs. horticulture 
 

 Native vs. non-native plants 
 

 Use of cultivars 
 

 Soils 
 

 Post-construction maintenance 
 

“Conservation is a state of 
harmony between men and 
land.” 
 

Aldo Leopold 



SITE CONTEXT 

Site context  refers to the setting that the 
proposed BMP will be located within. 
 
 Hydrology, hydraulics, soils, etc. 

 
 How people perceive and use the 

space both now and in the future 
 

 Surrounding land-uses 
 

 Socio-economics and politics 
 



SITE CONTEXT – EXAMPLE #1 

BMP along an expressway 
 

 Salt (public safety) 
 
 Not used and viewed at 55 MPH (or 

faster!) 
 

 Minimal to no post-construction 
management likely 
 

 Simple, utilitarian approach probably 
best 
 



SITE CONTEXT – EXAMPLE #2 

BMP in a park 
 

 Viewed daily close up 
 

 Direct contact (e.g. kids play in/near 
BMP) 
 

 Interpretive signage to explain/educate 
 

 More diverse, natural  approach 
probably okay – lots of flowers, 
pathways, defined edge… 

 



SITE CONTEXT – EXAMPLE #3 

BMP along a busy urban street 
 
 Seen by drivers and pedestrians 

 
 Sight lines (intersections, driveways, 

crosswalks, etc.) 
 

 Public safety (e.g. visibility) 
 

 Could be the only green in a sea of 
pavement and buildings 
 

 Formal orderly appearance probably 
desirable 

Cermak Avenue in Chicago –  
“The Greenest Street in America” 
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ECOLOGY & HORTICULTURE 

 Ecology 
 Conservation 
 Wildlife habitat 
 Water quality 

 
 Horticulture 

 For centuries the objective was to 
produce plants that were beneficial 
to humans 

 Relationship to traditional 
landscape/garden design where 
focus is creating places for people  

“The greatest service which can be rendered any 
country is to add a useful plant to its culture.” 
 

Thomas Jefferson (1790) 

http://1.bp.blogspot.com/-IGG1Ih49fwk/T9qbPtVpvPI/AAAAAAAABuE/wIadeCvSCKY/s1600/182.jpg


ECOLOGY VS. HORTICULTURE 

 Ecologists are “native plant Nazis” 
 

 Horticulture and traditional landscape 
design “don’t care about the 
environment, introduce invasive 
species, and pollute the environment” 

  

Ecology and horticulture are often at 

odds with each other… 
 



ECOLOGY & HORTICULTURE 

 Ecological approach focuses on native 
species, generally against non-native 
species 
 

 Horticultural/traditional landscape 
design approach is complex: 
 Showy flowers/fruits/fall color 
 Texture & layering 
 Hardiness 
 Pest resistance 
 Drought and pollution tolerance 
 Not necessarily pro-native but 

definitely not anti-native! 
 

http://upload.wikimedia.org/wikipedia/commons/a/ae/Anne_Hathaways_Cottage_and_gardens_15g2006.jpg


NATIVE VS. NON-NATIVE 

Some commonly recognized benefits of 
native plants: 

 
 Native species evolved with the local 

climate, soils, etc. and therefore are 
used to these conditions 
 

 Native species attract birds, butterflies, 
and other wildlife 
 

 Once established native plants do not 
require fertilizers, herbicides, 
pesticides, or watering 

 

Native plantings in my yard 



NATIVE VS. NON-NATIVE 

Benefits of horticulture: 
 

 Large variety of options  
 

 Selections to attract birds, butterflies, 
and other wildlife 
 

 Properly selected plants require 
minimal fertilizers, herbicides, 
pesticides, or watering 

 
 
 
Similar to ecological approach??? 
 

Lurie Garden – Millenium Park 



WHAT DOES NATIVE MEAN? 

def.: part of the indigenous pre- 
        settlement flora of an area 
 
 Native to the Midwest? 

 
 Native to Illinois? 

 
 Native to northeastern Illinois? 

 
 Native to specific county? 

 
 Native to an ecoregion? 
 

http://upload.wikimedia.org/wikipedia/commons/e/e0/Il_map.pdf


HOW NATIVE IS NATIVE? 

Arrow arum (Peltandra virginica) 
 
 Indigenous to IL and WI (NRCS native 

plant database) 
 

 Not known to be invasive 
 

 Distribution does not conform to 
mapped ecoregions 
 

 Okay to use in Cook and Kane 
Counties but not DuPage County? 

 



HOW NATIVE IS NATIVE? 

Provenance 
 
 Origins of plant stock or seed 

 
 150-mile radius common 

 
 Would a common native species (e.g. 

yellow coneflower) with a southern IL 
provenance be considered native in 
northeastern IL?  
 

 



CULTIVARS 

What is a cultivar? 
 
 A specific variety of plant selected for 

desirable characteristics that can be 
maintained by propagation.  
 

 Cultivated + Variety = Cultivar 
 

 There are cultivars of both native and 
non-native species. 

 



CULTIVARS 

 A cultivar is not necessarily a hybrid 
cross between two or more different 
species. It can be the result of a 
naturally occurring desirable 
characteristic (e.g. planting acorns 
from an oak with brilliant red fall color) 
 

 Cultivars can be asexually reproduced 
(e.g. vegetative reproduction via 
rooting or grafting cuttings) . 
 

 Generally termed selective breeding or 
selective propagation. 
 

 Not all cultivars are GMOs but all 
GMOs could be considered cultivars 
by definition. 

Cultivar of native serviceberry 



NATIVE CULTIVARS 

Native cultivars marketed at “nativars” 
 
Pros/Cons: 
 
 Often selected for ornamental 

characteristics (e.g. bigger flowers, 
longer bloom time, etc.) 
 

 Can be difficult to specify provenance 
of cultivars 
 

 Potential for reduced genetic diversity 
due to selective breeding 
 

 Some reports of decreased habitat 
value (e.g. pollinators prefer non-
cultivars) 
 

Purple coneflower nativar 
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OPINION POLL… 

Annabelle hydrangea 
Hydrangea arborescens ‘Annabelle’ 
 
 Hydrangea arborescens is indigenous 

to LaSalle County, IL where it grows in 
the woods at Starved Rock State Park 
(about 100 miles southwest of 
downtown Chicago) 
 

 Cultivar ‘Annabelle’ was selected for its 
large symmetrical flowers 



OPINION POLL… 

Question:  Is it ok to use Annabelle 

hydrangea in a NE IL BMP? 

 What is the context? 
 

 How was the BMP designed to 
function? 
 

 What are the site-specific pros and 
cons of this plant? 



SOILS AND BMPS 

 
 

 How much sand? 
 

 Not all compost is equal 
 

 Amount of clay in topsoil 

Use of engineered soil: 

Engineered soil can provide significantly 

increased stormwater filtration  and 

surface infiltration  opportunities vs. 

regular topsoil. 

 

Remember: deep infiltration  is ultimately 

limited by existing subsoils. 

Course sand (FA2) 

Compost 

Topsoil 



SOILS AND BMPS 

Sedimentation: Gravitational settling of suspended sediments. 

 

Filtration: Physically straining out particulate matter. 

 

Adsorption: Removal of pollutants at the molecular level. 

 

Microbial action: Bacteria/micro-organisms break down pollutants. 

 

Volatilization: Evaporation of pollutants.  

 

Absorption: Pollutants soak into the soil. 

   

Plant uptake: Direct uptake by plants is usually minimal and/or of secondary 

importance. 

Common pollution removal pathways: 



SOILS AND BMPS 

Native plants and infiltration… 
 
 Conventional wisdom: native plants 

promote infiltration 
 

 Looking for scientific research that 
compares infiltration of BMPs with 
native and non-native plantings under 
identical conditions   
 

 Lots of good reasons to use native 
plants 

Soils are likely the limiting factor when 
considering infiltration. 



MAINTENANCE 

 
 The adage that native plants are 

maintenance free is wrong when 
applied to built landscapes. 
 

 BMPs planted with native vegetation – 
especially those in high-visibility urban 
areas – require as much maintenance 
as traditional landscapes. 
 

 A well designed and properly 
maintained traditional landscape is 
better than poorly designed and 
unmaintained native landscape. 



“BOUTIQUE WETLANDS” 

Thompson and Sorvig, Sustainable 
Landscape Construction: A Guide to 
Green Building Outdoors 

 “…carefully positioned, tres chic 
installations that look like functioning 
wetlands but depend entirely on 
artificial support systems” 
 

 “…mimics the look without the function” 
 

 Reference made to Tanner Springs 
Park in Portland, Oregon 



“BOUTIQUE WETLANDS” 

 Common misconception that all plants 
are native 
 

 “By maintaining the natural ecosystem 
and biology of the garden, along with 
creating healthy soil and providing 
adequate watering, the plants are better 
equipped to ward off disease and 
harmful insects and live longer. The 
garden is also free draining, meaning 
water not absorbed naturally moves to 
the waterproof membrane and drainage 
system below.” 
 

Lurie Garden, Millennium Park 

Lurie Garden – Millenium Park 



A FEW LESSONS LEARNED 

 Little to no community involvement 
 

 Inadequate maintenance 
 

 Led to significant public relations fiasco 
for local municipality who sponsored 
the project 
 

 Result: future projects solicited input 
from residents early on, and also 
utilized a much more traditional 
horticultural/landscape design 
approach 

#1: Rain gardens within public ROW in a 

residential neighborhood 



A FEW LESSONS LEARNED 

 BMP had to be added at last minute to 
obtain wetland permit 
 

 Designers added a detail from another 
project without thoroughly thinking it 
through 
 

 Underdrain not connected 
 

 No surface connection between 
bioswale and adjacent wetland 
 

 Result: redesign in the field with 
numerous change orders 

#2: Roadway construction project 



A FEW LESSONS LEARNED 

 After construction has started, 
Contractor claimed engineered soil mix 
would not pass all requirements (which 
it did after analyses were completed) 
 

 Contractor claimed specific native 
plants were not available (which were 
located with one phone call) 
 

 Make sure you have thorough complete 
plans and specs, and work with 
Contractor to see project through 

#3: Public school project 



IN CONCLUSION 

 
“It’s how you design, not if 
it’s ornamental or 
native…” 

 
- Steve McCarthy 

 

 Consider all aspects of site context 
 

 Weigh the pros and cons of ecological 
and horticultural approaches 
 

 Think about species and cultivars 
 

 Design with post-construction 
maintenance in mind 
 

 Ask “What is right for this project?” 
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