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Many commercial and municipal landscapes now include areas designed to intercept and 
filter stormwater and other runoff from impervious surfaces like roofs and pavement. These areas 
require weed management since weeds are usually among the best adapted plant on these parts of 
landscapes, just like rest of the landscapes.  This presentation describes some of the terminology 
and concepts that managers of “stormwater” landscapes may have to understand when 
communicating with property managers and local regulators about weed control.  

Weed control in these “runoff bio filtration” areas may have different management 
expectations since these “stormwater” landscape areas are technically regulated as part of the 
EPA’s Clean Water Act and have a National Pollution Discharge Elimination System (NPDES) 
permit regulating their construction and management. The goal of the Clearwater Act was to 
restore all "Waters of the United States" to their "fishable" and "swimmable" conditions, and the 
NPDES permit is the regulatory mechanism to achieve this. Unfortunately, most “Waters of the 
United States” remain classified as “impaired” in spite of greatly reducing industrial and sewage 
discharges. Much of the “impairment” is due to polluted runoff from streets, roofs and other 
impervious surfaces. Also, “impairment” is a moving target since lower and lower concentrations 
of chemicals can be now be measured, and there is much more concern about substances active in 
very low concentrations such as pesticides that can perhaps be endocrine disruptors. Plant nutrients 
like nitrogen and phosphorous are common in the urban or built environment and these are 
considered potential pollutants. The purpose of bioswales, detention basins etc. is to remove much 
of the pollution and nutrients in the runoff before it goes into the stormwater drain system  and 
into "Waters of the United States".  

These NPDES permits go through a political process that incorporates many interests and 
sustainability values. Consequently, the stormwater regulations include very hard to define terms 
like natural, native, safe, and non-toxic. There are also scientifically dubious statements like 
“fostering a healthy environment in which plants have the strength to out-compete weeds”.  In fact 
these stormwater landscapes often have weed seeds from pavement washed into them along with 
sediment and plant nutrients. And they can be moist for long periods. This can be an ideal weed 
growing environment and often a poor root environment for the desirable landscape plants. 

In California the NPDES permitting agency is the State Water Resources Control Boards.  
These permits include many programs managed by cities, counties, regional agencies and self-
perpetuating joint powers authorities (JPA) like StopWaste.org. StopWaste.org claims “85–
95% weed suppression without herbicides”. The permit compliance is enforced by local ordinances 
and encouraged by grants. Most California counties operate under Municipal Regional Stormwater 
Permits (MRP) that requires water treatment by using the landscape to filter runoff through 
vegetation, soils and organic matter, and biodegrade pollutants by the soil-food-web. Some of the 
runoff is “captured” by infiltration, groundwater recharge, evapotranspiration, and rainwater 
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harvesting. The concept of the regulations is to have landscape areas mimic “natural” hydrologic 
functions using vegetated swales, bioretention systems and permeable pavements. These landscape 
features also assist with water conservation. 

Pesticides 
For regulators in California and most states a pesticide is something that kills pests – weeds, 

insects, fungi, mice – any pest. Unfortunately, for most of the public, and most public agency 
people a pesticide is synonymous with insecticide – a pesticide is something that kills insects. 
Stormwater regulations have a history with insecticides, but use the term pesticide. First 
chlorinated hydrocarbons like DDT, then organophosphates like Diazinon and now neonicotinoids 
have been found in aquatic systems from storm water. When Clean Water legislation was written 
the term least toxic pesticide basically referred to “not-an-organophosphate”. Organophosphates 
are much more toxic to people than most other insecticides. Local regulations to manage 
stormwater runoff often copy the term “least toxic” but not the definition or history. General use 
of the term “least toxic” does not inform a weed control professional which herbicide can legally 
be used to control weeds in a biofiltration landscape. For example, the following is from a 
Municipal Regional Stormwater NPDES Permit: 

…urban development can create new pollution sources and increase levels of 
existing sources such as car emissions, car maintenance wastes, municipal sewage, 
pesticides, household hazardous wastes, pet wastes, trash, etc. As rain becomes runoff, 
it collects pollutants while passing over impervious surfaces. The runoff typically enters a 
storm drain system that rapidly conveys it, untreated, to a lake, creek, river, bay, or ocean. 

It is not clear if pesticides refers to improper use of household insecticides or proper use of 
Roundup (glyphosate). All the other pollution sources mentioned are clearly pollution. In practice 
this means landscape maintenance managers may have to define the terms pesticide and herbicide 
for the property manager, or more likely their sustainability consultant. 

Here is another example from a Municipal Regional Stormwater NPDES Permit: 
… Avoiding pesticides … is particularly important when maintaining stormwater 

treatment measures to protect water quality. IPM encourages the use of many strategies 
for first preventing, and then controlling, but not eliminating, pests. It places a priority on 
fostering a healthy environment in which plants have the strength to resist diseases and 
insect infestations, and out-compete weeds. Using IPM requires an understanding of the 
life cycles of pests and beneficial organisms, as well as regular monitoring of their 
populations. When pest problems are identified, IPM considers all viable solutions and 
uses a combination of strategies to control pests, rather than relying on pesticides alone. 
The least toxic pesticides are used only as a last resort.  

This kind of regulation terminology makes weed control management difficult. First the 
regulation says “avoid pesticides”. Which most people would interpret as, don’t use pesticides. 
Then it says “fostering a healthy environment in which plants have the strength to …. out-compete 
weeds.” Healthy environment is never defined, and like a “healthy lifestyle” is very hard to define 
even if the regulations tried to. Very few landscape plants in urban landscapes can out-compete 
weeds. And lastly the undefined term “least toxic pesticide” is used.  
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What is the biological definition of weeds? A weed is often a plant that is adapted to 
disturbed habitats, and the reason weeds are often the best adapted plant on the landscape. People 
have been disturbing plants and the soil for a long time. When developing a commercial landscape 
there is a lot of soil disturbance. The existing vegetation is removed and the soil is reshaped, 
compacted and consolidated to remain stable, and for California, to remain stable during an 
earthquake. This disturbance usually continues as the site development goes through all the phases 
required to go from the initial state, through temporary roads, utility installation, constructing 
buildings and to the final landscape. Weeds are not only adapted to disturbance, they usually can 
maintain their abundance in repeatedly disturbed landscapes. This often creates the situation where 
a large seed bank is created over the course of site development.  These seeds can be viable for 
many years and will germinate for many years, especially when soil is re-disturbed in a bioswale 
by digging up weeds or removing sediment. An important part of landscape weed control is not 
disturbing the soil once the landscape is installed. 

Many weeds adapted to grazing and Mediterranean climates are hard to control. The roots 
and other underground parts usually need to be controlled. Short of extensive digging, soil 
pasteurization or soil fumigation, the only way to do this is with systemic herbicides. There are no 
“alternative” or “least-toxic” systemic herbicides. 

Biofiltration 
Many stormwater regulations on built on the assumption that post-development runoff will 

be no more than pre-development run-off. This assumes that there is a lot of undeveloped pervious 
land for runoff to be directed onto. This may be true in parts of the east where a lot of the 
stormwater regulations were developed, but is not typically true in California. The Municipal 
Regional Stormwater Permits requires stormwater treatment requirements to be met by using 
evapotranspiration, infiltration, rainwater harvesting and reuse. Where this is infeasible, 
landscape-based biotreatment is allowed. As discussed above, part of site development in 
California is stabilizing the soil by compaction. The result is no free draining pores (high bulk-
density) and low infiltration or percolation rate. This limits the amount of stormwater than can be 
expected to soak into the ground. Consequently most stormwater is filtered by landscape 
biotreatment and released to stormwater drains. Plants and soil life can absorb nutrients and many 
soluble materials However, pavement collects a lot fine material from wear and tear of pavement 
and vehicles. Plants constantly shed parts the produce a lot of fine material.  All filters, including 
biofilters require maintenance as the pores in the filter clog up. For many landscape biofilters this 
means cultivation to break up the layer of accumulating fine particles. Also accumulating sediment 
has to be cleaned out to maintain a grade that water flows down. These soil disturbances are 
favorable for weeds. It is important to recognize that standing water in which mosquitoes can breed 
is typically not allowed. The water has to flow. Some stormwater designs have water detention 
and retention ponds. These often require aquatic weed control as well as mosquito control. 
“Alternative” aquatic weed controls are usually not very effective. 

Weed control is required on many landscape areas devoted to stormwater. Hopefully this 
introduction to stormwater management will help you manage any weed control challenge in spite 
of regulations that can seem designed hamper the use of systemic and preemergent herbicides. My 
conclusion from reading NPDES Permits is that, if your weed control program is compliant with 
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County Agricultural Commissioners and California Department of Pesticide Regulations, you will 
be compliant on stormwater landscaping. Hand weeding may always be an option, but the soil 
disturbance often makes this option less desirable.  
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