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This is a huge difference in conventional stormwater regulations, which says technologies must be 
approved by state and local jurisdictions – and then everything is on a level playing field. We have 
created the UrbanGreen Solutions Staircase to help you better navigate this regulatory hierarchy 
based on an approximation of Low Impact Development regulations around the country.

Step One: Surface Infiltration

Let’s start at the top with surface infiltration. Where possible, LID regulations in 
general are promoting surface infiltration (including limiting impervious surface). So, 
the preferred approach of just about any LID regulation is don’t create runoff, just 
infiltrate it back in the ground. In a lot of cases though, that won’t work.

You may have a highly urban site or a site that is already paved out. Or perhaps 
you’re facing space constraints – surface infiltration can take 5% to 15% (or more) of 
the development area, so it can be pretty space intensive.

© 2012 Contech Engineered Solutions LLC

Choosing the Right 
LID Solution 

A Hierarchical Approach
By Greg Kowalsky

With Low Impact Development (LID), not all solutions are created equal. 
There is a hierarchy in the regulations for what is the preferred technology. 
So it’s not so much “is it approved or not approved …” there are certain 
preferred technologies that must be considered first, and if that doesn’t 
work, you consider the next option in preference.

Low Impact DevelopmentLow Impact Development
Low Impact Development

http://www.conteches.com/Stormwater-Blog/PostID/44/Choosing-the-Right-LID-Solution-A-Hierarchical-Approach.aspx
http://www.conteches.com/Stormwater-Blog/PostID/44/Choosing-the-Right-LID-Solution-A-Hierarchical-Approach.aspx
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Step Two: Subsurface Infiltration

So if surface infiltration won’t work, the next alternative is to go underground with 
infiltration. There are many underground infiltration systems available, including 
perforated pipe, chambers and concrete structures. But… there are many times 
when subsurface infiltration just won’t work. Your site may have high groundwater, 
poor soils, bed rock, etc. that prohibit this type of technology.

Step Three: Rainwater Harvesting

So if you go back to the basic principle of LID – to keep the water onsite – if these 
items don’t work, what are you going to do to keep the water onsite? The answer is 
our next step … rainwater harvesting. In this step you can see where stormwater can 

provide a benefit – a true resource – that is one of the core principles of LID.

Step Four: BioFiltration

The first 3 steps have really focused on runoff reduction (a basic principle of LID) 
which is why they are at the top level. The next technology, biofiltration, kind of 
straddles the line between runoff reduction and treatment. It can offer some runoff 
reduction – it holds a lot of water in the soil – but it’s not a huge amount in the 
terms of 80% of the annual runoff. So it’s really a compromise between the older 

conventional methods and the new LID methods.

Steps Five – Seven: Filtration, Hydrodynamic Separation, or Detention

And if that doesn’t work – space, cost, whatever the reason may be – then you can 
move into the more conventional approaches – like filtration, hydrodynamic separation 
and detention. Another option is a treatment train combination of the three.

Watch the video online
>   www.ContechES.com/Stormwater-Blog/

PostID/44/Choosing-the-Right-LID-Solution-
A-Hierarchical-Approach

Low Impact DevelopmentLow Impact Development
Low Impact Development

www.conteches.com/Stormwater-Blog/PostID/44/Choosing-the-Right-LID-Solution-A-Hierarchical-Approach
www.ContechES.com/Stormwater-Blog/PostID/44/Choosing-the-Right-LID-Solution-A-Hierarchical-Approach
www.ContechES.com/Stormwater-Blog/PostID/44/Choosing-the-Right-LID-Solution-A-Hierarchical-Approach
www.ContechES.com/Stormwater-Blog/PostID/44/Choosing-the-Right-LID-Solution-A-Hierarchical-Approach
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But things are changing... 

Now, stormwater regulations are focused on 
runoff reduction, justifying the cost of a reuse 
system, eliminating runoff, conserving water 
resources, and saving money.

Stormwater runoff provides water for cooling, 
toilet flushing and irrigation.

This can reduce municipal water usage by 2.2 
million gallons/year and reduce wastewater 
volume by 900k gallons/year.

Through storage, treatment, and control of 
stormwater, engineers can meet the runoff 
reduction goals set forth by their permitting 
agencies and get a head start towards LEED® 
certification:

 SS 6.1 (quality): 1 
 SS 6.2 (quantity): 1 
 WE 1 (irrigation): 4 
 WE 2 (wastewater): 2 
 WE 3 (indoor water): 4 

 Potential LEED Credits: 12

A rainwater harvesting system, including 
pretreatment, storage, and an integrated 
mechanical system, will allow engineers to 
implement a balanced water management 
approach addressing runoff reduction, reuse 
and water conservation.

This short video explains how rainwater 

harvesting is a logical and feasible 

approach to managing stormwater 

runoff, citing example usage for a typical 

commercial office building.

Current engineering practice divides 
management of drinking water, stormwater, and 
wastewater. A typical commercial office building 
may average 3.1 million gallons of municipal 
water supplies for:

 Irrigation: about 1 million gal/year 
 Toilet flushing: about 1 million gal/year 
 Cooling: about 1 million gal/year 
 Potable water: about 100k gal/year

Commercial HVAC equipment uses water, and 
also creates condensation. HVAC condensation 
can add to the overall 2 million gallon/year 
wastewater stream:

 HVAC condensation: about 900k gal/year 
 Greywater and blackwater: about 1.1 million gal/year

Stormwater is managed separately as a pollutant 
and can total 2 million gallons/year for a two 
acre site.

We take water from our limited supply, treat it 
to a high standard, pump it long distances, and 
then flush it down the toilet. 

Using Rainwater Harvesting as a Runoff 
Reduction Tool

Rainwater Harvesting

By Greg Kowalsky

Watch the video and use the interactive 
animation to learn more about rainwater 
harvesting. 

>  www.ContechES.com/rwh-animation

www.conteches.com/rwh-animation
http://www.conteches.com/Stormwater-Blog/PostID/89/Using-Rainwater-Harvesting-as-a-Runoff-Reduction-Tool.aspx
http://www.conteches.com/Stormwater-Blog/PostID/89/Using-Rainwater-Harvesting-as-a-Runoff-Reduction-Tool.aspx
www.conteches.com/rwh-animation
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Rainwater Harvesting

By Greg Kowalsky

LID regulations continue to proliferate across 
the country. While there are many benefits to 
LID, opportunity costs do exist. Prescriptive LID 
requirements often mandate the consideration 
of bioretention and surface infiltration, which 
can take up as much as 15% of the total site 
area. Herein lies the opportunity cost, as these 
surface-based solutions could lead to reduced 
parking and lower property value, more land 
cost for each project, and increased sprawl.

LID solutions do not need to be surfaced-based 
and many rules allow rainwater harvesting 
to be used as a runoff reduction tool. In fact, 
capturing runoff for re-use may be the first 
step towards an improved approach to water 
management.

Water is generally managed three separate 
ways. Drinking water is captured remotely, 
pumped long distances, vigorously treated to the 
highest standards and then used to flush toilets 

Water is necessary for economic 
growth, a healthy environment 
and vibrant communities for future 
generations. With gridlock in 
Washington and broken budgets at 
all levels of government, it may not 
seem like the right time to make 
broad changes in water management 
policy. 

But change is happening and 
the catalyst for that change is 
stormwater management policy and 
Low Impact Development (LID).

and irrigate lawns. Wastewater management 
treats black, gray and air-conditioning by-
product water as one – mixing it and requiring 
vigorous treatment regardless of the source. 
Stormwater is treated as a pollutant and 
managed with space intensive practices or large 
capital expenditures, without placing any value 
on the water itself.

With the cost of water held artificially low and 
external costs excluded from the price, there 
is no economic incentive to switch from this 
cheap and environmentally damaging water 
management strategy. But we are at the turning 
point. Water supplies are dwindling. Aging 
infrastructure is crumbling. Waterways continue 
to be polluted. 

All that is missing is an economic 
incentive.

The Economics of Stormwater Re-Use

http://www.ContechES.com/Stormwater-Blog/PostID/53/The-Economics-of-Stormwater-Re-Use.aspx
http://www.conteches.com/Stormwater-Blog/PostID/53/The-Economics-of-Stormwater-Re-Use.aspx
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There are billions of dollars spent annually 
to manage stormwater runoff from new 
development and billions more spent on 
big pipe systems to prevent combined sewer 
overflows. With LID mandates and large 
opportunity costs for surface-based LID 
practices, this is the missing incentive for re-use 
as a runoff reduction practice.

Re-use systems are quickly becoming 
commonplace and are poised to explode. 
Plumbing and health codes are in the process 
of changing and archaic water laws preventing 
re-use are under review. These changes have 
helped the re-use industry grow, however the 
economic driver for mainstream change is still 
missing. That is why we must start connecting 
the billions spent on stormwater management as 
justification for use of re-use systems.

As site-civil engineers, stormwater managers 
and site contractors, you are positioned to 
design, approve and install re-use systems. 

With dozens of adjustable variables, the 
UrbanGreen Runoff Reduction CalculatorTM allows 
you to quickly and easily determine the benefits 
of an UrbanGreen Rainwater Harvesting System.

Later, when the project matures, you can refine 
your assumptions and create a detailed report 
documenting the runoff reduction, water 
conservation, and the financial savings your 
design will provide.

Calculate the Benefits of  
Rainwater Harvesting on Your Next Project

Rainwater Harvesting

Information on re-use systems is plentiful. 
Installations in your area are setting precedents. 
Building owners are eager for green technology. 
Recommend a re-use system to architects and 
developer as a runoff reduction practice. It can 
be the most economical LID option to construct 
and lower the long-term cost of ownership.

The stormwater community has the economic justification to accelerate the convergence of 
water management practices across the country. 

The time for a new approach to water management is now.

    >  www.ContechES.com/rwh-calculator

Rainwater Harvesting Runoff Reduction Calculator

www.conteches.com/rwh-calculator
http://www.ContechES.com/Stormwater-Blog/PostID/53/The-Economics-of-Stormwater-Re-Use.aspx
www.conteches.com/rwh-calculator
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Rainwater Harvesting

To get meaningful runoff reduction 

on a net annual basis, engineers 

will need to find additional 

applications beyond irrigation. 

Other possible applications may 

include:

By Greg Kowalsky

2  Toilet Flushing 
Creates year round water demand. Multi-story 
buildings increase the number of toilets under 
the rooftop and create more demand than 
irrigation for denser developments.

3  Washing Machines 
After toilet flushing, washing machines create 
the most non-potable demand in residential 
applications. Harvested water, if treated 
appropriately, can be used as the source of cold 
water for washing.

4  Hose Bibs and Outdoor Washing 
Many commercial, industrial, and government 
buildings perform outdoor washing operations 
that are well suited for harvested water. Vehicle 
washing, window washing, and cleaning of 
photovoltaic solar cells are common examples.

5  Process Water 
Commercial or industrial projects may have 
water-intensive processes. Cooling water is 
required for many industrial operations and can 
represent a large, steady demand for harvested 
water.

6  Potable Applications 
Potable applications are not practical for most 
projects where runoff reduction is the goal. 
Demand is a small portion of the water budget; 
treatment costs are higher and monitoring is 
required to meet drinking water standards.

1  Irrigation

Irrigation is the most common application for harvested water. Treatment requirements are lower, 
which makes the harvesting system simpler, and the demand can quickly drain the cistern to make 
room for the next storm event. 

However, relying solely on irrigation for net-annual runoff reduction is rarely enough. In most 
locations, there is significant rainfall and irrigation is unnecessary. The Pacific Northwest and 
Southern California, for example, have the majority of rainfall in the winter when there is no 
irrigation demand.

Six Re-Use Applications for Rainwater 
Harvesting

http://www.conteches.com/Stormwater-Blog/PostID/14/Six-Re-Use-Applications-for-Rainwater-Harvesting.aspx
http://http://www.conteches.com/Stormwater-Blog/PostID/14/Six-Re-Use-Applications-for-Rainwater-Harvesting.aspx


11www.ContechES.com/Stormwater-Blog

1  Calming Inlet 
The calming inlet reduces the velocity of water 
entering the cistern to avoid the “waterfall 
effect” where the incoming water stirs up any 
accumulated sediment. This simple component 
allows full pipe flow to up-well into the bottom 
of the pipe – keeping the water cleaner.

2  Floating Outlet 
When the pump is located inside the cistern, a 
floating outlet provides a basic level of screening 
before the water is pulled into the pump. The 
screen floats in the cleanest portion of the water 
column; below the surface and off the bottom. 
This way, water from the bottom of the vault 
where sediment may have collected, and water 
from the surface where dust or floatables may 
be present, is avoided. This basic element is a 
simple step to improve water quality.

3  Vent pipe 
A small vent pipe allows air flow through the 
cistern, helping to keep the water oxygenated 

longer. The vent pipe should be inverted and 
have a screen at the opening above ground 
to ensure animals and insects do not enter the 
system. This may not be needed if the manhole 
covers provide sufficient venting

4  Locked frame and cover 
A manhole opening, typically 24” – 36” in 
diameter, should be provided on all cisterns 
for maintenance access. The access cover 
should be a locking type to reduce possible 
contamination, or unwarranted entry into the 
cistern.

5  Overflow pipe 
Typically, high flows are routed around the 
cistern and low flows travel to the cistern. The 
overflow pipe allows excess water to leave 
the cistern when a storm event occurs and the 
cistern is full. The overflow can be routed to 
an infiltration gallery, a stormwater treatment 
system like a biofiltration unit, or back into the 
stormwater conveyance pipe.

Rainwater Harvesting

Top Five 
Commonly 
Missed 
Rainwater 
Harvesting 
Cistern 
Components
By Kathryn Thomason

A rainwater harvesting cistern is comprised of many components.  
Our experience is that some of these components are often overlooked, 
which can negatively impact water quality. Here is our list of the top five 

commonly missed rainwater cistern components and why they  
are important.

http://www.conteches.com/Stormwater-Blog/PostID/93/Top-5-Commonly-Missed-Rainwater-Harvesting-Cistern-Components.aspx
http://www.conteches.com/Stormwater-Blog/PostID/93/Top-5-Commonly-Missed-Rainwater-Harvesting-Cistern-Components.aspx
http://www.conteches.com/Stormwater-Blog/PostID/93/Top-5-Commonly-Missed-Rainwater-Harvesting-Cistern-Components.aspx
http://www.conteches.com/Stormwater-Blog/PostID/93/Top-5-Commonly-Missed-Rainwater-Harvesting-Cistern-Components.aspx
http://www.conteches.com/Stormwater-Blog/PostID/93/Top-5-Commonly-Missed-Rainwater-Harvesting-Cistern-Components.aspx
http://www.conteches.com/Stormwater-Blog/PostID/93/Top-5-Commonly-Missed-Rainwater-Harvesting-Cistern-Components.aspx
http://www.conteches.com/Stormwater-Blog/PostID/93/Top-5-Commonly-Missed-Rainwater-Harvesting-Cistern-Components.aspx
http://www.conteches.com/Stormwater-Blog/PostID/93/Top-5-Commonly-Missed-Rainwater-Harvesting-Cistern-Components.aspx
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Overview

Post-construction stormwater regulations 

continue to move away from traditional 

Best Management Practices (BMPs) and are 

shifting to Low Impact Development (LID). This 

transformation requires retaining stormwater 

onsite. Common LID tools include the reduction 

of impervious area with pervious pavements 

and porous hardscape, bioretention and 

underground infiltration. 

A new structural BMP encouraged in many 

LID-focused stormwater regulations is Rainwater 

Harvesting (RWH), because capturing and 

using stormwater for a beneficial purpose 

clearly reduces runoff from a site. Few of these 

new LID guidelines have detailed a method to 

calculate the runoff reduction the RWH system 

will provide. 

If an engineer chooses to design a RWH system 

with a goal of reducing runoff, they are often left 

Professional Development Article

By Greg Kowalsky, BSME, and Kathryn Thomason, P.E. | July 2012

This 48-foot, 96-inch-diameter metal cistern was one of two installed in 
just one day at a project site in urban Los Angeles as part of a rainwater 
harvesting treatment and detention system.

Learning Objectives | After reading this article you should understand:
    •  How to select a model to calculate runoff reduction and water savings

    •   The basic architecture and select the key variables in a model

    •   How to incorporate first flush diversion, design storms and cistern 
optimization

    •  Avoid common modeling pitfalls

Read the full article and access the online quiz for PDH credit at www.ContechES.com/PDH-7-12
Meets the AIA CES requirements

Rainwater Harvesting

to create their own calculations and models to 

predict the runoff reduction. 

This article discusses runoff reduction 

calculations for RWH systems and addresses 

common pitfalls and the essential variables 

required for an accurate model.

Modeling Stormwater Runoff Reduction from Rainwater Harvesting

www.conteches.com/PDH-7-12
www.conteches.com/PDH-7-12
http://www.ContechES.com/PDH-7-12
www.conteches.com/PDH-7-12
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An underground SRPE cistern is installed in California, 50 percent 
backfilled with stone.

Overview

Changes in traditional stormwater management 

practices are underway and regulatory 

agencies are implementing new guidance and 

requirements for Low Impact Development (LID). 

The new rules focus on runoff reduction 

strategies including reduced impervious area 

and onsite infiltration. These options can be 

challenging to implement and are not practical 

in every situation. 

Engineers, architects and developers are 

designing Rainwater Harvesting (RWH) Systems 

as an alternative LID practice to keep water 

onsite and reduce runoff. 

Compliance with runoff reduction requirements 

is a compelling economic benefit for developers 

to justify a RWH system that would otherwise 

be eliminated from consideration despite the 

environmental benefits. 

By Greg Kowalsky, BSME, and Kathryn Thomason, P.E. | September 2011

Learning Objectives | After reading this article you should understand:
    •  The basic elements of a rainwater harvesting cistern

    •   The most common building code requirements for RWH cisterns

    •  Common material options and choices for RWH cisterns

Read the full article and access the online quiz for PDH credit at www.ContechES.com/PDH-9-11
Meets the AIA CES requirements

Rainwater Harvesting

With the runoff reduction benefit as the primary 

justification, the project may capture the 

additional benefits of LEED points, reduced 

utility bills, and lower demand on municipal 

water systems.

Cistern Design Considerations for Large Rainwater Harvesting Systems

Professional Development Article

www.conteches.com/PDH-9-11
www.conteches.com/PDH-9-11
www.conteches.com/PDH-9-11
www.conteches.com/PDH-9-11
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1  Evaluate availability of maintenance 
contracting.

It is the nature of filters to occlude with 
captured TSS, hence maintenance is required. 
Acceptance of all systems should be coupled 
with a maintenance contract by a professional 
maintenance provider. 

Does the manufacturer stand behind the product 
and offer to provide maintenance?

Seven Maintenance Considerations for 
Stormwater Filtration Systems

In this video post, Vaikko 
Allen, Director of Regional 
Regulatory Management for 
Contech, explains three different 
approaches to stormwater 
treatment.

>   www.ContechES.com/

Stormwater-Blog/PostID/87/

Stormwater-Treatment-The-

Good-Better-Best-Approach

Stormwater Treatment: The Good, Better, 
Best Approach

Filtration

By Michael Hunter

All stormwater BMP’s will 
require maintenance at some 
time or time interval. Long-
term maintenance costs and 
maintainability are very 
important considerations. 

Here are some other things you should 
consider when discussing maintenance 
of your stormwater filtration system:

Treatment

By Vaikko Allen

http://www.conteches.com/Stormwater-Blog/PostID/74/Seven-Maintenance-Considerations-for-Stormwater-Filtration-Systems.aspx
http://www.conteches.com/Stormwater-Blog/PostID/74/Seven-Maintenance-Considerations-for-Stormwater-Filtration-Systems.aspx
www.conteches.com/Stormwater-Blog/PostID/87/Stormwater-Treatment-The-Good-Better-Best-Approach
www.conteches.com/Stormwater-Blog/PostID/87/Stormwater-Treatment-The-Good-Better-Best-Approach
www.conteches.com/Stormwater-Blog/PostID/87/Stormwater-Treatment-The-Good-Better-Best-Approach
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2  Maintenance frequency varies from site 
to site.

Typically, if maintenance is needed more than 
once a year, the project will cost more over its 
lifetime than if the facility had been upsized 
to extend the maintenance cycle. Conversely, 
designing for maintenance intervals greater 
than one year may result in higher initial costs 
that may never be recovered by lower lifecycle 
maintenance costs.

3  Maintenance costs are critical. If a 
person states a cost, ask if they will sign a 
contract to do that.

Frequently, costs are understated because they 
do not include mobilization, heavy equipment 
rental, and mileage costs. Consult with a local 
maintenance provider when in doubt.

4  Facility access will always be needed. 
Even manholes are equipped for access.

Stormwater filtration systems will need to 
be accessed for cleaning media, washing 
sidewalls, repairs, media installation, and facility 
inspection. Review plans for height restriction, 
ventilation, and extraction ports. Make sure 
the facility is also accessible by the required 
equipment.

5  Working inside can be problematic.

Evaluate the complexity of the internal 
components and whether they pose trip hazards 
or make access by suction hoses difficult. Is 
the operator working in standing water? If you 
have a set of plans or photos of an existing 
unit, seek the opinion of people who perform 
the maintenance rather than rely upon the 
generalities of the manufacturer.

6  Check the weight of the media.

How is the media being extracted? How much 
would a media “vessel” that is full of sediment 
and has a high water content weigh? 

Is it practical that it be removed or lifted? As a 
rule of thumb, use a minimum of 70 lbs/ft3 for a 
lightweight media such as perlite (weighs about 
5 lbs/ft3 when fresh and dry). Some media such 
as sand can result in cartridges weighing in 
excess of 300 pounds.

In addition, once media becomes clogged with 
sediments, it can become firmly lodged in the 
filter body. Typically, the spent media needs to 
be sucked, shaken, or dug out of the filter body, 
as it rarely falls from the filter body under its own 
weight.

7  Standing water is costly and expensive 
to remove.

What is the volume of water if the system is 
drained down and what is the volume of water 
if the filters are fouled? Does the system cause 
standing water in the upstream pipe network?

Filtration
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This patented technology is employed by the 
Stormwater Management StormFilter in order 
to prevent surface blinding, ensure use of all 
media, and prolong cartridge life. In principal, 
the system siphons stormwater runoff through its 
cartridge.

First, stormwater enters a StormFilter cartridge, 
percolates horizontally through the cartridge’s 
filter media and collects in the center tube 
where the float valve is in a closed (downward) 
position. As water passes through the filter 
media and into the cartridge’s center tube, the 
air in the cartridge is displaced by the water and 
purged from beneath the filter hood through the 
one-way check valve located in the cap.

Once the center tube is filled 
with water, there is enough 
buoyant force to open the float 
valve and allow the treated 
water in the center tube to flow 
into the under-drain manifold. 

What is Siphon-Actuated Filtration?
By Michael Hunter

This causes the check valve to close, initiating a 
siphon that draws polluted water throughout the 
full surface area and volume of the filter. Thus, 
the entire filter cartridge is used to filter water 
throughout the duration of the storm, regardless 
of the water surface elevation in the unit.

This siphon continues until the water surface 
elevation drops to the elevation of the hood’s 
scrubbing regulators, and the float returns to a 
closed position. Utilizing the hydraulic potential 
in the cartridge, the scrubbing regulators cause 
the filter surface to be cleaned of attached 
sediments thus extending the filter’s operational 
life.

See the StormFilter in action!
>  www.ContechES.com/Stormwater-Blog/ 

PostID/70/What-is-Siphon-Actuated-Filtration
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1   What are the physical properties of  
the media?

Most media remove solids by mechanical 
processes. The gradation of the media, 
irregularity of shape, porosity, and surface 
roughness characteristics all influence solids 
(TSS) removal characteristics. Finer media are 
more effective at removing TSS than coarse 
media but create higher head loss and have 
higher clogging factors. This trade off is a 
fundamental consideration. Media gradation is 
critical to performance, the finer the media the 
higher the performance but the slower the flow 
rate with the same amount of driving head.

2   What are the chemical properties and 
mechanisms for removing pollutants?

Many types of pollutants such as nutrients, 
metals, and oil and grease are in soluble 
or free form and can be removed through 
chemical and/or biological processes. Common 
processes are cation exchange, precipitation, 

Six Questions to Ask 
When Selecting a 
Stormwater Filter 
Media
By Jim Lenhart

During the past few years, a number of different filter media have been 
used for stormwater filtration. Media such as sand, peat, and compost 
have been used successfully. Recent uses of perlite, zeolite, carbon, and 
other “exotic” media have expanded the choices for targeting specific 
pollutants.

Here are some questions you should ask when selecting 
the right media for your application:

chelation, and adsorption. When claims are 
made for soluble pollutants, there needs to be 
a documented process by which these reactions 
take place.

In addition, these reactions have limits in terms 
of sorption capacity and reaction kinetics. For 
example, media may have a sorption capacity 
of “X” mg/kg of media. Given the mass of the 
media, the total mass of pollutant that can be 
removed can be calculated and then compared 
with what is generated from the site. Reaction 
kinetics also cause a slowing of pollutant 
removal rates as media saturation increases 
and/or pollutant concentration decreases.

3   Can the media add constituents  
to runoff?

An example is organic media can elevate ortho-
phosphorus, which leaches from the media. In 
some watersheds this is not a desirable media 
and an alternate should be selected. Other 
media can raise or lower pH.

Filtration
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4   Will the properties of the media 
change over time?

Stormwater is a complex mixture of sediments, 
nutrients, organic matter, bacteria, and other 
pollutants. 

Many times, media may perform well in 
the short-term, but in the long-term may be 
compromised by biological decomposition, 
bacterial slimes, or simple decomposition by 
continuous saturation in water. 

For example, does the media decompose 
or dissolve when exposed to stormwater? 
Cellulose-based media such as treated pulp, 
corn cobs, or rice hulls will decompose when 
exposed to these elements.

It’s important when designing a filter treatment 
system to consider a balanced approach that 
incorporates performance, hydraulics, longevity 
and life cycle costs.

Longevity 
Longevity is a function of applying existing 
filtration physics to the maximum extent possible 
in order to facilitate maintenance activity 

Decreasing Long-Term Maintenance Costs 
of Filtration Systems

5   Does the media swell or shrink on 
wetting and drying cycles?

Check to see if the media is free draining or 
submerged. Permanently submerged media can 
lead to anoxic conditions, causing anaerobic 
decomposition and release of many of the 
trapped pollutants.

6   Is the media readily available? How 
much does it cost?

Many times, media are available in small 
production quantities or it is difficult to find 
media that meet all the specifications. Systems 
can also facilitate multiple-media options. 

By Michael Macnoskey

Filtering stormwater is an effective 
way to remove the most challenging 
pollutants from urban runoff - including 
fine solids, soluble heavy metals, and 
total nutrients. Though the physics of 
filtration are the same, there are many 
variables to consider when designing a 
stormwater filtration system. 

frequency without sacrificing performance. 
Maintenance is an integral part of ensuring long 
term effectiveness of a filter system. The quality 
of treatment can only be guaranteed by a well 
maintained structure, whether it is proprietary 
or nonproprietary. The notion that some 
BMPs, including low impact development (LID) 
structures, have no maintenance cost burden is 
a misconception.

Filtration
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The primary factor controlling timing of 
maintenance of filtration systems is sediment 
loading. A properly functioning system 
will remove solids from water by trapping 
particulates in the porous structure of the filter 
media inside the cartridges. The flow through 
the system will naturally decrease as more 
and more particulates are trapped. Eventually 
the flow through the cartridges will be low 
enough to require replacement. As pollutant 
load characteristics can vary from site to site, 
it is important to consider when designing the 
system.

Life Cycle Costs

To ensure effectiveness, filter products need 
to be designed for regular maintenance 
intervals. Length of time between maintenance 
cycles impacts life cycle cost. The best way to 
look at total expense for maintenance is to 
remove initial purchase price – it is part of the 
construction loan in most cases. 

The owner will not notice the difference in 
cost between systems, but they will notice the 
additional $15,000 they have to budget over 
a 10-year period for maintenance. The bottom 
line is that maintenance of filtration systems 
can be a large unseen and long term cost for 
developers.

Typically, maintenance more frequent than 
yearly greatly increases cost over the project life 
cycle. By designing a system that maximizes time 
between maintenance events, you can reduce 
life cycle costs without sacrificing performance. 
Some systems can be designed with up to a 
two year maintenance interval. Additionally, 
cartridges that utilize a self-cleaning mechanism 
could significantly stretch maintenance cycles. 
By stating a maintenance interval in your 

specification, you can ensure that site developer 
or owner will not be surprised by high long term 
maintenance costs.

Ease of Maintenance

Ease of maintenance is also an important factor 
to consider. Structures will need to be accessed 
for inspection, media replacement, and washing 
of structure, so easy access is critical. 

Cartridge systems with a removable hood 
over the cartridge is a preferred option by 
maintenance crews compared to a sealed 
system that requires cutting the cartridge hood 
to gain access to spent media. Easily removed 
and installed cartridges are also  
preferable.

Therefore, it is critical that the full costs of maintenance be considered 
when selecting and designing filtration systems. 

Not all filtration systems are the same.

Work with your filter manufacture to ensure that you 

are maximizing effectiveness of a filter system while 

decreasing long term maintenance costs. Developers 

and owners will thank you for it.

Filtration
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Performance Data
Laboratory Testing 
Laboratory testing provides a means to generate 
hydraulic and basic performance data, but 
should be complimented with long-term field 
data. Laboratory performance trials should be 
executed with a fine sediment gradation such as 
Sil-Co-Sil 106 which has a median particle size 
of 22 microns. Testing with coarser gradations is 
not likely to be representative of field conditions.

Field Testing 
Long-term field evaluations should be conducted 
on all filtration devices. Field studies should 
comply with the Technology Acceptance 
Reciprocity Partnership (TARP), Environmental 
Technology Verification (ETV) or the Technology 
Assessment Protocol – Ecology (TAPE) protocols. 
Testing should be overseen by a reputable third 
party to be considered valid.

Longevity 
It is essential that loading trials be conducted to 
evaluate the longevity of a media filter. These 
trials must be executed with “real” stormwater 
solids and not silica particles. Reliance on silica 
particles to assess longevity grossly overstates 
the loading capacity of the media and the results 
of such trials should not be relied on. Knowing 
how much mass a media filter can capture 
before failure allows it to be sized for a desired 
maintenance interval by estimating the pollutant 
load that will be delivered to the filter.

Filtration Characteristics
Media Surface Area 
Filtration flow rates are typically expressed as 
a surface area specific operating rate such as 
gallons per minute per square foot (gpm/ft2) 
of surface area. Lower specific operating rates 
translate to better performance and longer 
maintenance cycles. Specific operating rates 
higher than 2 gpm/ft2 of media surface area 
negatively impact performance and longevity.

Surface vs. Bed Filtration 
When assessing filtration systems, it is important 
to consider whether filtration occurs primarily 
at the media surface or throughout a bed of 
media. All else equal, bed filters are longer 
lasting, since pollutants are captured and 
stored throughout the bed, as opposed to 
predominantly on the media surface. Bed filters 
capture more mass of pollutants per unit area of 
filter surface. Surface filters, such as membranes, 
are prone to rapid failure as pollutants occlude 
the media surface.

Media Hydraulic Conductivity and Flow Control 
Filtration media is able to pass more flow per 
unit of media when it is new versus when it 
has been in operation for a while. With time, 
pollutants accumulate in the media bed and 
reduce its hydraulic capacity. It is critical that 
filtration devices are designed with excess 
hydraulic capacity to account for this loss. Also, 
finer media gradations remove finer particles, 
but have lower hydraulic capacity and occlude 
more rapidly. High performance and superior 
longevity can be achieved by controlling the flow 
through a more coarse media bed.

Filtration Basics: Understanding the 
Fundamentals of Media Filtration

Filtration
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An appropriately designed 
and manufactured tree box 
filter combines the benefits 
of natural biofiltration with 
the reliable and predictable 
performance of an engineered 
system. Each tree box filter 
utilizes a multifaceted approach 
including physical, chemical 
and biological processes to 
capture, immobilize and treat 
harmful pollutants, while 
also encouraging low impact 
development practices by treating smaller 
drainage areas at the source.

There are two major time scales at play, intra-
storm (during storms) and inter-storm (between 
storms), and all treatment process do not occur 
simultaneously. The pollutant removal occurs 
as a result of natural processes that directly 

Biofiltration

By Isham Khan

correlate to the media composition and the 
plant-soil-microbe complex that develops  
over time. 

The table below attempts to summarize the 
bevy of complex processes that occur within a 
tree box filter that results in meeting your Water 
Quality Goals. These processes are described in 
more detail below the table.

Let’s quickly clarify something. Absorption is a physical or chemical phenomenon 
in which something enters (permeates) something else. Adsorption is when stuff 

sticks to the surface of other stuff. Now on to some details.

Physical Chemical Biological

Intra-storm
Passive Filtration/Infiltration 

Settlement  
Absorption/Adsoprtion

Absorption/Adsoprtion 
Precipitation  

Cation Exchange

Bacterial Adsoprtion 
Plant Absorption

Inter-storm Volatization
Plant Absorption 

Bacterial Absoprtion 
Nitrification/Denitrification

Pollutant Removal Processes of the UrbanGreenTM BioFilter

Evapotranspiration

Phytorem
ediation

What’s Happening 
Inside My Tree Box 
Filter?

http://www.conteches.com/Stormwater-Blog/PostID/95/What-s-Happening-Inside-My-Tree-Box-Filter.aspx
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Physical
•	 Passive Filtration/Infiltration (Intra): The primary 

method of pollutant removal in a horizontal 
bed filter is passive filtration and if soils 
allow, infiltration. The porosity and pore size 
of the media helps to trap suspended solids 
and commonly attached nutrients (nitrogen/
phosphorous) and heavy metals (Cu, Zn, 
Cd, Pb, etc.).

•	 Settlement (Intra): As a result of internal flow 
controls, water is allowed to pond on the 
surface in order to develop appropriate 
driving head to efficiently utilize the media. 
This ponding results in lower local velocities 
and settling of larger particles due to gravity.

•	 Physical Absorption (Intra): Particles are 
incorporated into the bulk of the biomedia.

•	 Physical Adsorption (Intra): Material is 
amassed to the surface of the biomedia via 
electrostatic forces.

•	 Volatization (Inter): Volatile Organic 
Compounds (VOCs) such as gasoline or 
other fossil fuel by-products are captured by 
the media and evaporated or transpired.

Chemical

Absorption/Adsorption (Intra)
•	 Cation Exchange (Intra): Particles with 

exchangeable positive ions are bonded to 
the constituents of the biomedia.

•	 Precipitation (Intra): Nutrients and other 
molecules in the stormwater runoff react 
with compounds in the biomedia (often 
Aluminum and Iron) to form new, insoluble 
particles that settle out of suspension.

Biological
•	 Evapotranspiration (Inter and Intra): Plants have 

the ability to take in water through their roots 
and transpire it back into the atmosphere. 
Research by the USDA, USGS and many 

universities has shown that heavy metals, 
VOCs and other dissolved pollutants can be 
taken up by the plant and stored or released 
to the atmosphere (see phytoremediation).

•	 Phytoremediation (Intrer and Intra): Possibly 
the most encompassing and important 
process other than physical filtration, 
phytoremediation is the ability for a plant 
to “bioaccumulate”, degrade or otherwise 
render harmless contaminants in soils 
and water. These can include metals, 
hydrocarbons, fertilizer waste, etc. This 
process helps prolong the lifespan of 
the media by reducing concentrations 
of pollutants and reduce long term 
maintenance costs over traditional water 
quality methods.

•	 Bacterial/Plant Absorption and Adsorption (Inter and 
Intra): Pollutants adhere onto and are then 
taken up by bacteria cell walls and plant 
roots.

•	 Nitrification/Denitrification (Inter): Bacteria 
in the soil and on the roots of the plant 
transform various forms of nitrogen 
(ammonia, ammonium, nitrates, nitrites) 
via complex processes into atmospheric 
nitrogen (N2). Nitrogen compounds can 
also be assimilated and used by the plant; 
all nitrogen obtained by animals can be 
attributed to the consumption of plants at 
some stage during the food chain.

Biofiltration
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1  Protection from Construction Debris 
Bioretention box soil must be protected from 
compaction by heavy equipment traffic during 
construction. They should also not be used as 
material staging areas. Construction runoff 
should not be routed to the facilities to avoid 
fouling or clogging. Preferably biofilter areas 
should be completely covered until construction 
activity has ended.

2  Inspection and Maintenance 
Pretreatment is suggested where high pollutant 
load generation is expected, for example, high 
pedestrian or vehicular traffic areas, areas with 
construction activity, moderate to high slopes, 
and sites with erosive soils. A higher inspection 
and minor maintenance frequency should be 
expected for these sites or where aggressive 
design infiltration rates are used. Accumulated 
sediment and debris, flow patterns, vegetation 
health and overall facility condition should be 
assessed every 2-4 weeks during the wet season 
or after large events. A routine maintenance 
plan can be customized for the site based on a 
1 to 2 year observation history.

Flow line along the curb and inlet condition 
should be assessed routinely to make sure 
that flows are entering the facility as designed. 
Channels may form that short circuit flow paths 
within the biofilter, especially where it contains 
multiple cells separated by check dams or where 
the high flow bypass is within or downstream of 
the biofilter.

3  Minor Maintenance 
Minor maintenance may be performed at the 
time of inspection. Typical activities include 
removing accumulated sediment, trash and 
debris from the inlets and surface of the bed. 
Regeneration of the biofilter’s hydraulic capacity 
may also require raking, and replacement of the 
top layer of mulch and/or soil. Exposed woven 
geotextiles should be covered. If a system has an 
overflow bypass within the vegetated filter bed 
area, debris may need to be removed.

4  Major Maintenance 
If the biofilter is sized to hold and infiltrate a 
water quality volume, the presence of standing 
water after the design drawdown period 
indicates that maintenance is required. Higher 
rate flow-through designs with a relatively small 
pool volume should drain quickly. The infiltration 
rate of the soil should be measured directly 
and major maintenance should occur when the 
infiltration rate drops below the design rate. If 
minor maintenance does not return hydraulic 
capacity to the design rate, replacement of the 
soil, vegetation and drain rock may be needed.

Four Ways to Keep 
Your Biofiltration Box 
Working Properly
By Vaikko Allen

Inspection and maintenance 

are key factors for making sure 

that your biofiltration box is 

performing as designed and 

achieving the required water 

quality standards. Here are a few 

things to keep in mind.
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A common challenge we are seeing among our customers is an 

increasing demand for infiltration, despite limited site space.

In this video, Cory Carlson, Detention Product Manager for Contech, 

explains how you can quadruple your storage volume by doubling the 

diameter of your storage or infiltration pipe, giving you significant 

savings per cubic foot.

How Increasing Pipe Diameter is Cheaper per Cubic Foot

Detention, Infiltration and Stormwater Basics Videos

By Cory Carlson

Lane’s Diagram illustrates the balance between the erosion of the soil 
and the flow rate of a body of water. As you change any of the variables 
the system will shift to an eroding state or an aggrading state. 

In this video, Vaikko Allen explains the principles of Lane’s Diagram. 

Lane’s Diagram Explained
By Vaikko Allen

An increasing challenge that we see with our customers is balancing 
water quality with water quantity. Conventional design would be to use 
an in ground detention pond. But, if this is not an option, whether the 
owner does not want the aesthetics of a pond, the land needs to be used 
for parking, or you have a layer of clay soil that makes infiltration from 
the surface not possible, consider using a perforated CMP manhole or an 
infiltration well (drywell).

In this video, Cory Carlson describes the advantages of these two systems 
in balancing your water quality and water quantity needs.

How to Balance Stormwater Quality and Quantity
By Cory Carlson

> www.ContechES.com/Stormwater-Blog/PostID/92/How-Increasing-Pipe-Diameter-is-Cheaper-per-Cubic-Foot
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Underground, Open-Bottomed Chambers

This example highlights the need to evaluate 
multiple options and configurations to find the 
most appropriate infiltration system for your site. 
Figure 4a is an example of a given site designed 
with a composite underground chamber system 
for infiltration.

In this example, site constraints require that the 
underground retention system fit into a 100-foot 
by 300-foot rectangular footprint while being 
able to temporarily detain as much as 88,660 
cubic feet of runoff. Additionally, the site has 
only 5 feet of available vertical depth. 

Cost estimates are based on best available 
information in today’s market.

Perforated CMP

An alternative design to open-bottom chambers 
uses fully perforated 42-inch diameter, 16-gage 
CMP (Figure 4b). In the alternative design, 
a cost savings of 16.5% is achieved while 
requirements around site constraints are kept 
intact.

Value engineering in this example was achieved 
by maintaining the same volume of storage in 
the CMP system as the chamber system while 
keeping the footprint and burial depth the same. 
If site redesign is allowed, the storage volume 
of the CMP system could easily be increased by 
using minimum spacing requirements, therefore 
allowing you to fit more pipe in at 100 percent 
void space, instead of utilizing the stone at 40 
percent void space.

If more than one type of infiltration 
system meets your project 

requirements, your decision may 
be cost driven. It’s important to 

maximize the storage efficiency in 
the available space at the lowest 

possible cost.

This redesign would maximize the storage efficiency in the  
available space at the lowest possible cost. This example highlights the 
need to evaluate multiple options and configurations to find the most  

appropriate infiltration system for your site.

Infiltration

Cost-Effective 
Infiltration 
A Comparison of Two Systems
By Cory Carlson

http://www.conteches.com/Stormwater-Blog/PostID/80/Cost-Effective-Infiltration-A-Comparison-of-Two-Systems.aspx
http://www.conteches.com/Stormwater-Blog/PostID/80/Cost-Effective-Infiltration-A-Comparison-of-Two-Systems.aspx
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Overview

Traditionally, stormwater regulations have dealt 

primarily with the reduction of flow rates from 

large infrequent storms and treatment of runoff 

from smaller, more frequent events. 

These regulations have been somewhat 

effective in maintaining and in some cases 

rehabilitating the integrity of the receiving 

waters. Flood control and channel protection 

designs commonly relied on detention systems 

to attenuate peak flow rates, thereby limiting 

downstream hydromodification effects, 

especially erosion and flooding. 

Treatment controls have also been implemented 

with varying effectiveness to remove pollutants 

prior to the release of runoff downstream. 

While these approaches may effectively address 

immediate flooding and water quality issues, 

runoff reduction through infiltration, harvest and 

use, and evapotranspiration is also needed. 

Introduction to Infiltration Best Management Practices (BMP)
By Vaikko Allen, CPSWQ, LEED-AP; Aimee Connerton LEED-AP; and Cory Carlson, P.E.| December 2011

Replacing stone with manufactured structures like this chamber can 
increase subsurface storage capacity.

Learning Objectives | After reading this article you should understand:
    •   Technical feasibility criteria for infiltration systems application.    

    •   Strategies for design of treatment and storage components that 
protect the infiltration capacity of native soil.    

    •  Inspection and maintenance requirements of infiltration systems.

Read the full article and access the online quiz for PDH credit awww.ContechES.com/PDH-12-11
Meets the AIA CES requirements

Runoff reduction not only helps to restore 

predevelopment flow patterns in downstream 

water bodies, but it also reduces pollutant export 

and can augment local water supply.

Infiltration

Professional Development Article

http://www.conteches.com/Knowledge-Center/PDH-Credits/PDH-Article-Series/Intro-to-Infiltration-BMPs.aspx
http://www.conteches.com/Knowledge-Center/PDH-Credits/PDH-Article-Series/Intro-to-Infiltration-BMPs.aspx
http://www.conteches.com/pdh-12-11
http://www.conteches.com/pdh-12-11
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The intent of LEED Sustainable Sites Credit 6.2 
is “to limit disruption and pollution of natural 
water flows by managing stormwater runoff,” 
and the requirements necessary for meeting this 
intent are clearly spelled out: 

Capture 90% of the average annual 
rainfall and treat it by removing 80% of 

the total suspended solids (TSS). 

While the rating system does not define TSS it 
does recommend reliance on field monitoring 
data that is compliant with the Technology 
Acceptance Reciprocity Partnership (TARP) 
protocol or the Technology Acceptance Protocol-
Ecology (TAPE) when screening stormwater best 
management practices (BMPs).

Although seemingly straightforward, experience 
has raised some concerns. There is a caveat 
in the LEED criteria that BMPs “designed in 
accordance with [a] state or local program” are 
acceptable. But because most state and local 
programs do not require robust TARP or TAPE 
studies to qualify for 80% TSS credit, this is 
contrary to the original LEED intent. In addition, 
the technologies listed as preferred by LEED 
(alternate surfaces and nonstructural techniques) 
are rarely tested utilizing these protocols.

While many states require 80% TSS as a 
common removal requirement, very few define 
TSS. And failing to define a representative 

What Does 80% 
TSS Removal 
Mean?

particle size distribution can have major 
implications for BMP performance and approval 
criteria. This is especially true for proprietary 
BMPs that are sized based on assumptions 
about the TSS load. If the actual TSS load is 
less coarse than assumed, the BMP will be 
undersized and can fail to protect receiving 
waters. To ensure consistent design and 
performance across BMP types, standards 
should be expanded to include conservative 
particle size assumptions.

The TARP and TAPE protocols set criteria for 
reviewing stormwater treatment practices. 
Although a growing number of local stormwater 
programs require data collected in accordance 
with one of these protocols, the majority of 
programs leave the decision up to the site 
engineer. All too often the engineer is left to 
sort through incomparable data collected 
under outdated or unrecognized protocols 
and potentially cherry-picked by the BMP 
manufacturer. This can lead to BMPs that do not 
meet the TSS removal objectives being specified 
on LEED projects ...

Stormwater Basics

Read the rest of the blog post online at:
>   www.ContechES.com/Stormwater-Blog/PostID/64/ 

What-Does-80-TSS-Removal-Mean

By Derek Berg

http://www.conteches.com/Stormwater-Blog/PostID/64/What-Does-80-TSS-Removal-Mean.aspx
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Considering that many state and municipal 
stormwater programs were already operating 
with a skeleton staff and shoestring budget 
before the downturn it’s easy to imagine the 
adverse impact additional cuts are having. 
Program managers have been forced to pull the 
plug or drastically scale back aspects of their 
programs that were once considered vital.

Efforts to evaluate innovative best management 
practices (BMPs) have been particularly 
hampered as staff time is largely spent on more 
mission critical functions like permitting. The 
result, innovative BMPs are prohibited in many 
jurisdictions because there is no time and/or 
expertise to evaluate their performance.

TAPE, TARP, and ETV

This trend is particularly concerning given 
our increasingly complex stormwater quality 
criteria. As we focus on addressing nutrients, 
bacteria, metals and other pollutants not readily 
addressed by retaining solids, innovation seems 
inevitable. In assessing the situation we needn’t 
look any further than what were the three most 
robust innovative BMP evaluation programs 
in the United States, the EPA’s Environmental 
Technology Verification (ETV) program, 
the Washington Department of Ecology’s 
Technology Acceptance Protocol- Ecology 

Why We Need a National 
BMP Evaluation Program

(TAPE) or the Technology Acceptance Reciprocity 
Partnership (TARP) stormwater protocol as 
administered by the New Jersey Department of 
Environmental Protection (NJDEP).

The BMP performance data produced by these 
programs is utilized by numerous local and 
state agencies, but unfortunately both the TAPE 
and ETV programs have essentially ground to a 
halt and NJDEP’s TARP program has sputtered 
recently due to resource limitations.

Innovation and BMPs

BMP providers are often left on the outside 
looking in as stormwater programs refuse to 
allow innovative technologies because of a 
perceived lack of performance data, yet these 
same programs often refuse to review data 
when it is available. Equally frustrating for 
BMP providers are blanket presumptions of 
performance for public domain BMPs despite 
highly variable or limited performance data....
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Read the rest of the blog post online at:
>   www.ContechES.com/Stormwater-Blog/PostID/68/

Why-We-Need-a-National-BMP-Evaluation-Program

As the economic downturn continues 
to shrink state coffers budget cuts 
have rendered numerous government 
programs nearly inoperable.Unfortunately,  
stormwater management and other water 
quality initiatives have not been spared 
from a similar fate.

By Derek Berg

www.conteches.com/Stormwater-Blog/PostID/68/Why-We-Need-a-National-BMP-Evaluation-Program
www.conteches.com/Stormwater-Blog/PostID/68/Why-We-Need-a-National-BMP-Evaluation-Program
www.conteches.com/Stormwater-Blog/PostID/68/Why-We-Need-a-National-BMP-Evaluation-Program
www.conteches.com/Stormwater-Blog/PostID/68/Why-We-Need-a-National-BMP-Evaluation-Program
www.conteches.com/Stormwater-Blog/PostID/68/Why-We-Need-a-National-BMP-Evaluation-Program
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Economics aside, if not for innovative scientific 
and technological breakthroughs we would be 
without countless apparatuses, methodologies, 
and other discoveries that now serve as 
solutions to once daunting scientific and societal 
challenges. 

Faced with a growing list of water quality and 
other environmental quandaries, our ability 
to collectively innovate viable solutions has 
perhaps never been more crucial. To that effect, 
while deploying the best practices available 
to us today we must avoid erecting regulatory 
barriers that discourage future innovation.

Our continuing effort to address the negative 
impacts of impervious surfaces and the pollutant 
laden runoff they produce is spawning a new 
generation of stormwater regulations.

Encouraged by the Environmental Protection 
Agency, states and municipalities from coast 
to coast are updating their stormwater policies 
to incorporate the principles of low impact 
development (LID) and runoff volume reduction. 
This paradigm shift is certainly warranted 

Innovation is the 
Key to Managing 
Stormwater

given that the end-of-pipe treatment strategy 
we’ve relied heavily upon to date is not 
sufficiently addressing the impairments caused 
by stormwater runoff. However, a disturbing 
trend can be spotted among new LID-centric 
standards. 

Rather than establishing treatment criteria 
for pollutants of concern and subsequently 
identifying best management practices (BMPs) 
capable of achieving those criteria, many new 
stormwater policies rigidly prescribe which BMPs 
may be utilized and offer no avenue to consider 
new solutions. 

From a water quality perspective this approach 
certainly raises the bar over the status quo, 
but it also discourages future innovation and 
leaves few options when site conditions are not 
favorable for infiltration.

Stormwater is a complex problem and a narrow 
suite of solutions won’t be viable in all  
situations ... 

Read the rest of the blog post online at:
>   www.ContechES.com/Stormwater-Blog/PostID/61/

Innovation-is-the-Key-to-Managing-Stormwater

By Derek Berg

Innovation has become 
synonymous with the  
United States, serving as a 
catalyst for our economic 
growth and continuous 
improvement of our standard 
of living.

Reg
u

la
tio

n
s

http://www.conteches.com/Stormwater-Blog/PostID/61/Innovation-is-the-Key-to-Managing-Stormwater.aspx
http://www.conteches.com/Stormwater-Blog/PostID/61/Innovation-is-the-Key-to-Managing-Stormwater.aspx
http://www.conteches.com/Stormwater-Blog/PostID/61/Innovation-is-the-Key-to-Managing-Stormwater.aspx
http://www.conteches.com/Stormwater-Blog/PostID/61/Innovation-is-the-Key-to-Managing-Stormwater.aspx
http://www.conteches.com/Stormwater-Blog/PostID/61/Innovation-is-the-Key-to-Managing-Stormwater.aspx
http://www.ContechES.com/Stormwater-Blog/PostID/61/Innovation-is-the-Key-to-Managing-Stormwater


30www.ContechES.com/Stormwater-Blog

Stormwater Policy 
and the Triple 
Bottom Line 
Are we doing what we need to 
protect water quality?

By now, you’ve probably heard of 

triple bottom line accounting, a full 

cost accounting approach considering 

the economic, environmental and 

social impacts of a decision or more 

poetically, the three P’s: people, 

planet and profit. 

In the stormwater infrastructure planning 
world, as in many other urban planning 
arenas, this approach is gaining popularity. 
This is an encouraging trend as it provides a 
framework for capturing the multiple benefits of 
infrastructure improvement projects.

The relationship between the three P’s is 
dynamic. In most cases, increasing the benefit 
for one factor will increase the cost of another. 
The most common trade off is the additional 
project cost associated with enhancing social 
or environmental benefits. For example, project 
costs generally increase as more water is treated 
or as infrastructure for public use is added such 
as benches, walkways and signage.

In the regulatory world, I see a similar triad of 
interrelated factors affecting outcomes. A policy 
proposal must be scientifically based, politically 
achievable and economically viable to stand 
a chance of making it to policy. It’s interesting 
to view recent policy shifts toward a Green 
Infrastructure based approach through this lens. 
There is obvious political appeal.

Sustainability, low impact development and 
green infrastructure are near universal goals at 
a broad level. There is also compelling evidence 
that the kinds of multiple benefit, runoff reducing 
technologies that are the building blocks of such 
approaches can provide superior protection to 
downstream environments at lower costs. So, 
everybody wins!

Well not exactly, or at least not all the time. 
There are tradeoffs. On the Science front, there 
is still a lot of work to do. We seem to take it for 
granted that matching pre-development runoff 
hydrology mainly by relying on infiltration BMPs 
is the way to go. 

But, is there a danger of over-infiltrating if 
most rainfall is evapotranspired in the natural 
condition? Will we be able to recover pollutants 
we’re accumulating in our groundwater and 
soils? Can landscape based BMPs effectively 
control pollutants like nutrients, bacteria, 
pesticides and herbicides? The answers to many 

of these questions will be locally specific.

On the policy side we must be sure that we 
are not creating unwanted side effects like 
urban sprawl and avoidable new potable water 
demand. 

By Vaikko Allen
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We must ensure that the maintenance, funding, 
expertise and authority exists to care for 
distributed landscape based BMPs and that 
proper material procurement and construction 
practices can be assured. Policies and design 
standards must be simple and prescriptive so 
that plan checkers can efficiently review plans.

In an era of $500k per block green street 
demonstration projects, it’s helpful to remember 
that we have an obligation to protect the 
beneficial uses of receiving waters, not of project 
sites under the Clean Water Act. 

It’s a nice bonus if a project provides recreation, 
habitat, or aesthetic benefits at the project level, 
but these things cost money. If we are going to 
have any chance of meeting our receiving water 
quality goals we need to spend every dollar 
judiciously.

As we balance these often competing interests, 
concessions will be made and the political, 
scientific and fiscal purists will be disappointed.

Those able to wear all three 
hats simultaneously stand 
the best chance of emerging 
satisfied.

Have a Stormwater Project?
Contech’s team of Regulatory Managers, Design Engineers, 
LEED® Accredited Professionals and Local Project Consultants 
are ready to help you with your stormwater needs. 

Click (or go to www.ContechES.com/24drops) to 
have your local Stormwater Project Consultant 
contact you for design assistance or to answer 
your stormwater questions.

You can also request an in-house Lunch & 
Learn presentation where each participating 
Engineer can earn 1 PDH credit.

http://www.conteches.com/Stormwater-Blog/PostID/63/Stormwater-Policy-and-the-Triple-Bottom-Line-Are-we-doing-what-we-need-to-protect-water-quality.aspx
http://www.conteches.com/24drops
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Find all the information you need at  
www.ContechES.com, including product 
information, field and laboratory test results, 
approvals, brochures, design guides, standard 
details and specifications, and more.

Quick Links

•	 LEED information – 
www.ContechES.com/leed

•	 LID Application Guide –  
www.ContechES.com/lid

•	  Professional Development Articles –  
www.ContechES.com/pdh

Connect With Us

We're here to make your job easier – and that 
includes being able to get in touch with us when 
you need to. Search for your local rep at  
www.ContechES.com/connectwithcontech

While you’re there, be sure to check out our 
upcoming seminar schedule or request an in-
house technical presentation.

©2012 Contech Engineered Solutions LLC

ENGINEERED SOLUTIONS

Links to Other Stormwater Tools

Check out our design toolbox for all our online 
tools and engineering resources, or to start a 
project at: 
www.ContechES.com/designtoolbox

UrbanGreen™ Rainwater Harvesting Runoff 
Reduction Calculator 
www.ContechES.com/rwh -ca l cu lat or

Download the Land Value Calculator 
www.ContechES.com/l v c
(Please scroll to the bottom right to download)

DYODS is our exclusive online design tool to help you calculate the quantity of material 
needed for your detention or infiltration system. 

You can even compare between CMP, ChamberMaxx, and CON/SPAN systems. 

>  www.ContechES.com/DYODS

Design Your Own Detention or Infiltration System

Next Steps: Dig Deeper

Get Social  

With Us!
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