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I
n our last issue, I commented on the 
new direction EPA has taken with 
regard to the national stormwater rule; 
after many delays, the agency has said 
it is deferring the rule and concentrat-

ing instead on supporting communities 
in addressing their stormwater challenges 
through “incentives, technical assistance, and 
tools”—in other words, through voluntary 
measures rather than new regulations. 

Part of EPA’s diffi cultly in formulating a new 
rule has been, I believe, the constant push 
and pull from both sides 
of the spectrum. Envi-
ronmental groups want 
strong regulations to pro-
tect water quality—in fact, 
the event that prompted 
the new rulemaking effort 
several years ago was 
a settlement with the 
Chesapeake Bay Founda-
tion to strengthen the 
stormwater program. On 
the other hand, busi-
nesses and the develop-
ment community oppose 
aspects of any rule that 
would cost a great deal 
of money to implement or that might hinder 
new development. “Often these competing 
interests play out in court,” I wrote last time. 
And since then, another US Supreme Court 
decision has further shaped how stormwater 
will be managed. 

In early May, the Supreme Court declined 
to hear a review of a long-running stormwa-
ter case, Los Angeles County Flood Control 
District v. Natural Resources Defense Council. 
In 2008, environmental groups, led by NRDC, 
had sued the county because of untreated 
stormwater runoff discharging to the Pacifi c 
Ocean via the Los Angeles and San Gabriel 
rivers. The county argued that because 
much of the pollution comes from sources 
out of its jurisdiction and beyond its control, 
it should not be solely responsible for the 

cleanup. Lower courts had ruled in favor of 
the environmental groups, and with this last 
decision to deny further review, the case has 
fi nally come to an end: Los Angeles County is 
responsible for treating the polluted runoff. 

Environmental groups, particularly NRDC, 
are hailing this as a long-overdue victory, and 
it may in fact be a blueprint for how such 
cases will be handled elsewhere. However, 
as I noted in Erosion Control magazine earlier 
this month ( http://bit.ly/1o6GJe5 ), a recent 
decision in an air-quality case—one that also 

dealt with pollutants 
crossing jurisdictional 
boundaries, in which the 
Supreme Court held the 
pollutant generators partly 
responsible—could poten-
tially set a somewhat 
different precedent. 

All of this highlights the 
extent to which our pol-
lution control measures 
are infl uenced by legal 
actions and arguments 
before the courts. Some 
groups, such as NRDC 
and Waterkeeper Alliance, 
have long used lawsuits 

as a powerful tool to ensure clean water laws 
are being enforced. Lawsuits can sometimes 
be a maddeningly slow way to move forward, 
but they’re an important part of the pollution 
control process we’ve put in place—together 
with regulations like the existing stormwater 
rule, and with the efforts that cities, counties, 
and states put forward voluntarily in the inter-
ests of good environmental stewardship. Legal 
cases—even two like these, with seemingly 
confl icting outcomes—ensure that we keep 
reexamining and refi ning the rules we have in 
place.  

Have you seen your local regulations 
infl uenced by national court cases—or have 
you been involved in such a case yourself? Do 
you see effective alternatives to this process? 
Leave a comment at www.stormh2o.com. 

Checks and Balances

iS
to

ck
.c

o
m

/C
re

at
iv

ey
e9

9 



KNOW DUCK.

IF YOU THINK A
IS THE ONLY WAY TO GET A PERMIT

YOU DON’T
INTRODUCING GROUNDBREAKING FLOW CONTROL TECHNOLOGY.

IT’S COMPLIANT. IT’S PROVEN.IT’S PERMITTABLE.
We’ve gotten thumbs ups

from multiple state DOTs and
environmental regulatory agencies,

and many projects are getting 
approved just as quickly as those

utilizing traditional solutions.

Lab-tested for accurate
flow rate, extreme debris
tolerance and hydrostatic

pressure resistance, Thirsty Duck has 
been installed in the harshest environments 

across the country since 2004.

Our product uses the 
principle of buoyancy to 

release water at a constant 
rate — with no mechanical parts and 

little to no maintenance — helping you 
meet regulations.

Thirsty Duck is changing the landscape of stormwater management with a product that’s proven to reduce required detention 
system volume by up to 50%. That means less land area for ponds, less cost for underground vaults or chambers and lower 
flood stages. Now the question is, will it allow you to get a permit? With extreme confidence, we say yes. Hear us out.

YouDontKnowDuck.com

BIGGER STORMWATER SYSTEM

Available at HD Supply and other fine construction wholesalers nationwide

FoFor more pproroduct inffnformation, a demomonstration and otther r
ememphphataticcalallyly cconvincing mam terials, cala l (7( 27) ) 376-6 24000  or r visit



REGISTER TODAY @ W

G E T  R E A

SIX  Tracks to choose from
  BMP Case Studies
  Green Infrastructure
  Stormwater Program Management
Water-Quality Monitoring
 Industrial Stormwater Management
 Advanced Research Topics

Join your peers at the most comprehensive 
educational & networking experience in the industry. 

StormCon’s thorough course offerings, certification 
courses, and career-enhancing opportunities give you 
the tools to build stormwater safe communities.

Oregon Convention Center
Portland, Oregon  August 3-7, 2014

PORTLAND ROCKS!
August is a great time of year and we've 

got discounted hotel rates for attendees. 

Join us for a field tour, our wine tasting trip 

to Willamette Valley (Pinot galore!), and stick 

around for Portland's famous Beerfest.



Gain Knowledge & Inspiration
Learn firsthand from EPA officials, industry experts, 
government regulators, and academic researchers.

Learn from Your Colleagues 
Gain expertise in full-day workshops taught by 
leading consultants with proven strategies.

Get certified!
Become a certified CPSWQ®, CPESC®, 
CESSWI™, CMS4S™ and CISEC®

Meet with Industry Suppliers
Discover the very latest tools and products while mixing with 
the experts at the largest stormwater expo in the world.

WWW.STORMCON.COM

A D Y  F O R



10  June 2014 | StormH2O.com

Modeling Stormwater Systems
A variety of software helps engineers model fl ows, avert CSOs, and more.

BY CAROL BRZOZOWSKI

I
n King County, WA, model-
ing software is being used to 
address 19 combined sewer 
overflow (CSO) locations that 
are not controlled to the state 

standard of one event per year, 
says Bob Swarner, supervisor of the 
Modeling and GIS group for the 
Wastewater Treatment Division of 
the county’s Department of Natural 
Resources and Parks.

“We’re under a consent decree 
from EPA and our state Department 
of Ecology to fi nish those projects 
to bring them all under control by 
2030,” he says.

The county system’s conveyance 
pipes total about 355 miles, with 
about 10 times that amount of pipe 
draining into them from local sys-
tems, Swarner says.

Although there is a separate sec-

tion in King County’s Wastewater 
Treatment Division that handles 
stormwater, Swarner’s group is 
involved in the combined sewer 
system section and is responsible for 
simulating the stormwater as it gets 
into the combined sewer pipes.

To accomplish the goal of getting the 
projects fi nished by 2030,  Swarner 
and his team are using software from 
DHI to create models to simulate 
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system, which is largely long-term 
and rapid infi ltration,” says Swarner. 
“We’ve had quite a bit of success over 
the last 10 years of modeling with 
that, so we’ve decided to apply that 
same model to our combined system 
and found we’re getting really good 
results with that as well.”

Swarner notes that with the 
software, there is a defi nite learning 
curve, especially on the variable infi l-
tration module. “We found it works 

really well once you come off the 
learning curve,” he adds.

The ability to simulate varying infi l-
tration rates into pipes is very impor-
tant, as that “can be the most signifi -
cant portion of a hydrograph,” notes 
Swarner. “What’s important is to get 
good software that can simulate that 
well if that is a prevalent response to 
your system,” he says. “It’s also impor-
tant to fi nd software that has a lot of 
control fl exibility in the way you can 

how much rainfall runoff and infi ltra-
tion from the soil gets into the pipes, 
and they perform long-term simula-
tions to fi gure out what size control 
facilities are needed to control the 
combined sewer overfl ows to one 
event per year at each location.

As a result of the effort, King 
County has planned two “fairly large” 
treatment plants for stormwater-
related treatment, nine storage 
projects, one conveyance project, and 
three green infrastructure projects, 
one of which is now under construc-
tion, Swarner notes.

The city of Seattle also has several 
CSOs that are not controlled to one 
event per year and is using storm-
water software to help bring those 
under control, Swarner adds.

“We are using software to simulate 
what the existing system does, what it 
would be under our proposed facili-
ties, and what will happen under the 
city’s proposed CSO projects,” he says.

Historically, King County has been 
using DHI’s MOUSE, MOdel for 
Urban SEwers, a computer program 
designed to model urban wastewater 
and stormwater collection systems. 
Presently, the county is moving to 
MIKE URBAN to keep current with 
software developments.

MIKE URBAN is an urban water 
modeling software that is designed to 
be user-friendly and accommodate 
workfl ow, openness, fl exibility and 
GIS integration, physical soundness, 
effi ciency, and stability of simulation 
engines. It covers all water in the 
city, including stormwater drainage 
systems. It includes two-dimensional 
overland fl ow, combined or separate 
sewer systems, and water distribution 
systems. MIKE URBAN completely 
integrates GIS and water modeling. 
MIKE URBAN modules address such 
issues as rainfall and runoff, pipe 
fl ow, control, overland fl ow, pollution 
transport and biological processes.

At one time, King County was 
using in-house software. “The reason 
we originally went with the DHI 
software is because we were applying 
this to our separated sewer system, 
and the MOUSE software had a 
really good ability to characterize 
infl ow and infi ltration in a separated 
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control hydraulic structures as well as 
a good computational engine, which is 
important for any model.”

Making the Job Easier
Software makes a stormwater man-
ager’s job much easier, says Rizwan 
Hamid, P.E., president of Aqualyze. 
“Almost everywhere now, people use 
software to do their preliminary analy-
ses,” he points out. 

Software to help manage stormwa-

ter ranges from public domain soft-
ware such as EPA’s SWMM 5 model-
ing platform, which can be supported 
by Aqualyze’s h3O Modeling Suite, 
to software that can cost thousands of 
dollars.

“Depending on what your budget 
is, what your goals are, and how far 
you want to go in the process, you can 
choose from various options,” says 
Hamid of the software offerings on
the market.

Aqualyze is a small engineering 
consulting fi rm specializing in model-
ing, analysis, and design of sanitary, 
stormwater, and combined sewers 
and related software development.

The company created QP Man-
ager, a sanitary fl ow and rainfall 
analysis and data management 
software, that it uses for its clients 
and sells to end users. The software 
is designed to offer users full con-
trol over managing an ongoing fl ow 
monitoring project or analyzing data 
from an already completed project.

An advanced charting compo-
nent allows quick charting of large 
amounts of data as well as the ability 
to superimpose time series data from 
multiple meters and rain gauges. 
Other features include integration 
with Google Earth and automatic 
generation of intensity duration fre-
quency (IDF) curves based on user-
defi ned IDF templates, scatter plots 
for data quality checks, and dry- and 
wet-weather analysis modules.

“It’s a data management and 
analysis software for time series data, 
such as precipitation, fl ow, depth, and 
velocity, or other any type of long-
term data that engineers use to get 
an understanding on how the system 
reacts and responds to rainfall,” notes 
Hamid.

Readings are collected through 
installed fl ow meters in pipes or fl ow 
gauges in streams that produce data 
points at predefi ned time steps, such 
as fi ve or 15 minutes. This observed 
data indicates the velocity, volume, 
and depth of water at each time step 
and how it changes between dry- and 
wet-weather conditions, thus provid-
ing important insight to stormwater 
engineers and managers into the 
appropriate course of action to take, 
such as fl ood control strategies and 
new pipe designs. 

QP Manager serves as a tool to 
help users do their work faster and 
more effi ciently without the human 
error that may occur through popu-
lating data on a spreadsheet, says 
Hamid. QP Manager is used on 
almost every basin planning project 
done by Aqualyze, he adds. 

“In a typical wastewater or com-
bined sewer basin planning project, 
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the fi rst thing an engineer does is 
install fl ow meters,” he says. “We 
access that data, put it into our soft-
ware, and then analyze the charac-
teristics of that basin under dry- and 
wet-weather conditions.” Distinct pat-
terns will emerge based on the land 
use and weather conditions.

“We can do fl ow balancing using 
output from the software where you 
want to make sure the law of conser-
vation of mass holds. For example, 

you have a certain amount of water 
coming in at point A and then at a 
downstream point B you have more 
contribution, which should make B 
bigger than A,” says Hamid. “If that’s 
not the case, you need to go in and 
do some more investigation. Is your 
meter data in error, or is there some-
thing else going on? It’s one step in 
the process.”

Output from software goes into 
other planning tools that engineers 

use—mainly hydraulic modeling—
for stormwater systems, sanitary 
sewer systems, and combined sewer 
systems.

“You build a model and calibrate 
it to current conditions, and when 
you’re ready to do design analysis, 
you can say ‘What happens if I make 
this pipe bigger? What will happen if 
I build a storage tank here? What will 
happen if I take all of the fl ow and 
divert it somewhere else?’” he says. 
“Software provides the basis to build 
a hydraulic model through analyzing 
existing data from the basin.”

Yauger Park Regional 
Stormwater Facility
Elsewhere in Washington, the Davido 
Consulting Group (DCG) and Clear 
Creek Solutions (CCS) were selected 
in 2009 by the city of Olympia to 
assist in designing the proposed 
expansion of a joint-use recreation 
and stormwater fl ow control facility—
Yauger Park Regional Stormwater 
Facility Expansion Phase 1. 

“We could do iteration after iteration. 
We could understand a lot of 

different dynamics, as well as the 
history of fl ows through that area. 
Understanding the hydrology 
was key, and the software was 
how we accomplished that.”
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Project goals and site constraints included factors such 
as maintaining use of ball fi elds, trails, and other recreation 
facilities; expanding available detention volume; improv-
ing water-quality facilities; providing public parking; and 
improving maintenance access to stormwater facilities at 
the park. 

DCG worked with Olympia’s Public Works Depart-
ment as well as parks staff to defi ne several conceptual 
approaches, identify parking alternatives, and calculate 
additional stormwater detention volume, estimating prelimi-
nary construction costs for each approach. 

CCS provided the hydrologic and hydraulic modeling 
using WWHM4—with its combined HSPF and SWMM 
software—to analyze existing fl ooding problems and evalu-
ate proposed solutions.

 The modeling included the sizing of water-quality 
treatment wetlands, bioretention facilities, and permeable 
pavement surfaces.

DCG assisted the city in successfully obtaining federal 
American Recovery and Reinvestment Act funding for the 
project and designed the $2 million green infrastructure 
water-quality treatment facility, which includes the treat-
ment wetlands, bioretention facilities, permeable pavement, 
water harvesting, and park amenities such as bicycle shel-
ters, trails, boardwalk, and disc golf course improvements. 
The project was completed in 2011.

One of the challenges was vegetation, says Andy Haub, 

Olympia’s planning and engineering manager. 
“We created a wetland and turned it into a well-vege-

tated area with passive recreational use, so one of the chal-
lenges was to really understand the hydraulics of the site 
so that we could get the right plants in there to survive,” he 
says. “It’s doing really well.” 

The software played a key role in achieving the desired 
result, Haub says. “We could do iteration after iteration. 
We could understand a lot of different dynamics, as well as 
the history of fl ows through that area. Understanding the 
hydrology was key, and the software was how we 
accomplished that.”

Tailoring Solutions
Klotz Associates is a Houston, TX-based fi rm that provides 
engineering design and consulting support services for 
stormwater projects for the public sector, including cities, 
counties, and the state.

The fi rm also provides services in other areas such as 
water and wastewater facilities, transportation, highways, 
street improvements, traffi c-related issues, ports, environ-
mental projects, and drainage.

Even if an engineering project relates to other types of 
services, drainage or stormwater conveyance improvements 
are typically involved, points out Tom Ramsey, senior vice 
president with Klotz Associates.

The company’s president, Wayne Klotz, is past president 

Putting nature on its side. Turning an industry on its head.
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(2009) of the American Society of Civil Engineers, which 
grades the nation’s infrastructure and in 2013 gave it a D+. 
As such, the fi rm is very attuned to the issues facing infra-
structure, including stormwater systems, Ramsey notes.

“Wayne spent many hours with White House staff. He 
was on every national network for a year addressing infra-
structure in general and a need to focus on infrastructure,” 
he says. “Our fi rm has benefi tted from understanding the 
scope and the depth of the problem.”

With the US being a relatively young country, “much 
of our infrastructure has been built in the last 50 years, 
and if you put a timeline on the lifespan of most infrastruc-
ture, like 50 years or so, we’re coming up on the need to 
address all of these,” says Ramsey.

Storm sewers are often addressed at the same time as 
street improvements or water and sewer improvements, 
Ramsey points out. “They’re all in the same right of way, 
and they all should be dealt with at the same time. To go 
back and do one in one year and the other the next year is 
a big issue in the context of total dollars spent.”

Municipal entities that don’t have the resources inter-
nally to invest in stormwater software can hire fi rms such 
as Klotz Associates to provide that service for them. 
Occasionally, municipalities have a software preference, 
Ramsey says.

Klotz Associates has used XP Solutions’ software for 
master drainage plans in several Texas counties and munici-
palities. “All of them need to know that their project
—whether it’s a detention basin, or they’re about to 
upgrade their storm sewer—is within the context of a 
regional plan. Xpswmm has been used on many occa-
sions—not necessarily exclusively—to help answer those 
questions,” says Ramsey.

Some clients ask for a conceptual analysis. “They’ll say 
they really want to fi ne-tune this,” says Ramsey. “The merit 
of xpswmm is that it takes a lot of guessing out. If we’re 
going to size a storm sewer, most communities we work 
with want to be sure we provide the best solution for the 
most value.”

A software design could confi rm, for example, that a city 
could get by with an 8-foot by 8-foot box culvert instead of 
one measuring 10 feet by 10 feet. “Now you’ve just saved 
your client hundreds of thousands of dollars because you 
took the time to answer a specifi c question and not a gen-
eral question,” says Ramsey.

In choosing the appropriate software for stormwa-
ter management, Ashley Francis, an associate engineer 
with Klotz, says it’s important to know a client’s level of 
technological savviness and the robustness of the solution 
being sought.

“In Texas, not everything needs a perfect, over-analyzed, 
over-optimized solution when it’s in the planning or feasibil-
ity stage. You don’t want an overkill solution if that’s not 
necessary,” she says. “There are other clients who say they 
want to know that the drainage features of their project 
have been analyzed from every angle possible to know this 
is going to work because we understand the drainage issues 
in the region. If a client needs us to make a very complicated 

Others Don’t Others Don’t 
Stack UpStack Up
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and compromised site work for them 
and they need to squeeze every dollar 
out of every corner, then xpswmm or 
xpdrainage is where I go.”

XP Solutions’ xpswmm is designed 

to dynamically model stormwater, 
sanitary, or combined systems and 
river systems through the develop-
ment of link-node (1D) and spatially 
distributed hydraulic models (2D) for 

analysis and design.
Xpswmm simulates natural 

rainfall-runoff processes and 
the hydraulic performance of 
drainage systems. It is designed 
to allow integrated analysis of 
fl ow and pollutant transport in 
engineered and natural sys-
tems and the interaction with 
groundwater.

Klotz Associates is now beta-
testing xpdrainage, a sustainable 
drainage design package to help 
landscape architects and civil 
engineers create new designs 
with traditional pipes and 
manholes combined with low 
impact development elements. 
Xpdrainage is designed to walk 
the user through the entire 
drainage design process from 
conceptual design to water-
quality analysis to hydraulic 

fl ow analysis.
The design is built upon the base 

map of the site and can include 
connected drainage systems such as 

Yauger Park regional stormwater facility
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bioretention ponds or swales and 
permeable paving. Calculators within 
the program are designed to size indi-
vidual drainage systems. An analysis 
yields information on how well the 
design will control fl ows and pollutant 
removal. Fully engineered drainage 
designs can be exported back to the 
base map or CAD program.

In dealing with stormwater engi-
neering issues in Texas, weather 
patterns are a challenge, Ramsey 
points out. “In the Houston area, we 
get 40-plus inches of rain a year,” he 
says. “We don’t have high mountains 
in Houston. We’re in the coastal plain. 
We don’t have the benefi t of much 
grade. So when you get eight or nine 
inches in a day, that’s a lot for our 
systems to handle.”

A design that can lower the water 
surface elevation 6 inches is a “big 
deal,” adds Ramsey. In contrast, for 
those living in mountainous areas 
such as Colorado, “you’ve got plenty 
of grade and you’re trying to slow the 
water down.

“The only way you’re going to 
understand what the water is doing 
and how the stormwater is interact-
ing with each event is that you have 
the tools necessary to answer those 
questions.”

To that end, Klotz Associates has 
utilized XP Solutions’ xpswmm for 
10 years. Ten years ago, Ramsey was 
involved in a presentation to a nearby 
city whose offi cials needed to under-
stand clearly what could happen in a 
10-, 25- or 100-year event. 

“We did a good 2D model with 
xpswmm and were graphically able 
to represent that to them,” he says. 
“When they saw the water literally 
coming out of the tops of the man-
holes and going into people’s yards 
and into their homes, they said, ‘We 
need to proceed’,” notes Ramsey, add-
ing that the small municipality totally 
redesigned its storm sewer system.

“Xpswmm offered them that ability 
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   www.stormh2o.com/software

Sustainable, Economical & Beautiful 

Uni Eco-Stone® Family of Permeable Pavers

UNI-GROUP U.S.A.
MANUFACTURING PERMEABLE PAVERS SINCE 1989

• Manages runoff with on-site infiltration to accommodate stormwater management objectives
• Can save money by combining parking AND detention in one cost-effective system
• Allows better land-use planning and reduces impacts on combined storm/sewer systems 
• Mitigates runoff volumes and peak flows, reduces pollutants, addresses water quality/quantity, 

reduces heat island effects 
• EPA-recommended BMP and qualifies for LEED® and other green infrastructure accreditation 
• Patented interlocking spacers offer superior durability under traffic loading - withstands turning 

movements without surface degradation or raveling and suitable for use in any climate
• Maintain with street sweeping/vacuuming - offers easy underground access and seamless repairs
• Call 1-800-872-1864 or visit www.uni-groupusa.org for the manufacturer nearest you

The Preferred Permeable Pavers 
for Over 25 Years

ECO-PRIORA®

ECOLOC®

See us at StormCon 
Booth #314

ECO-OPTILOC® ECO-STONE®



18  June 2014 | StormH2O.com

to understand and see exactly what happens. It was effec-
tive—at least to those elected offi cials—to understand what 
happens in a fairly routine event.”

It’s especially important to be on top of such matters in 
areas like Houston, one of the fastest-growing metropolitan 
areas in the US, he says. “We have so many people mov-
ing here, and there’s a need to deal with our infrastructure. 
When you’re in a growing mode, there are more funding 
opportunities to deal with it, rather than when you’ve got 
people moving out of town and you’re trying to deal with 
an aging infrastructure.”

Francis says her company uses the XP Solutions’ soft-
ware for stormwater management plans, master drainage 
plans, for 1D and 2D urban fl oodplain models, optimiz-
ing traditional detention ponds, and determining BMPs as 
well as for LID infrastructure. Klotz Associates has found 
new ways to use the software beyond traditional applica-
tions, she notes. “We’ve used xpswmm to do something as 
abstract as calibrate local hydrologic data to a real-time 
rain gauge,” she says.

Francis is presently working on a feasibility study using 
xpdrainage and will put the fi nal design into xpswmm. “It’s 
a new thing in a class of its own,” she says of xpdrainage. 
“It’s a drainage design package that allows you to graphi-
cally do feasibility studies and conceptual analysis all the 
way through fi nal design for stormwater.”

The software features a “heavy emphasis” on LID 

integration into stormwater and storm sewer manage-
ment, Francis says. “It’s been designed so that landscape 
architects, in addition to civil engineers, can utilize the 
software and come up with concepts that work and make 
numbers work and not have to do a great deal of design 
analysis up front.”

Francis says xpdrainage has been “invaluable” for her 
company in doing LID feasibility studies. Case in point: a 
park-and-ride facility in the Houston area for a local trans-
portation agency. Essentially a large parking lot, such a site 
can be “the worst-case scenario” with respect to stormwa-
ter, she says.

“You need a lot of detention. There’s a lot of water 
moving and we need to clear up water effectively and very 
quickly because we have pedestrians and car traffi c. This 
site needs to be designed very well from a drainage per-
spective.” She used xpdrainage for a preliminary LID infra-
structure design, taking the fi rst draft to the 50% stage.

 “I reconfi gured the storm sewer and added on LID fea-
tures at the downstream end of that reconfi gured design,” 
she says. “I was able to fi nd out what we could do differ-
ently, and even at the 50% design stage, I was able to save 
up to $300,000 for storm sewer infrastructure.”

Based on that, Francis and her team decided to go with 
linear bioretention. She says she was able to eliminate the 
need for having “one massive detention pond” and created 
micro-drainage through decentralized drainage facilities. 
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Permeable pavement is under consideration.
“Detention is the feature that we decided was going to 

be most effective,” says Francis. “We decreased the size of 
the aboveground detention, which allows for more public 
space for people to interact with at the park-and-ride. It will 
not just be a concrete parking lot.”

She found xpdrainage to be user-friendly. “It was 
really fun and interactive to use, which you can’t always 
say about software,” she says. “It takes it a notch above 
xpswmm, so they’ve outdone themselves. It’s easy to train 
young engineers on, as far as sizing and scoping and intro-
ducing them to how to get design done.”

The design also maximizes footprint, Francis adds. “Land 
is less expensive here than it is, for instance, in upstate New 
York when it comes to sizing and siting facilities,” she says. 
“But when considering LID features, you do anything you 
can to optimize the site for your client, for the sake of the 
project and ultimately for water quality.”

In doing so, “you’re achieving that benefi t ahead of time 
before you have these MS4 permits that become required 
and before our stormwater regulations start necessitating 
some of these things we’re doing proactively.”

In using xpdrainage on the park-and-ride project, Francis 
says she’s getting a glimpse into future prospects regard-
ing the use of software in stormwater management. “We’re 
really pushing the envelope with this software. In addition 
to xpswmm, it’s a vehicle that’s helping Klotz drive innova-
tion forward here locally in what we can do. We can give 
our clients optimized solutions cheaper and faster. We’re 
going to move the industry forward by utilizing these things 
that are moving our individual work fl ow forward.”

Most municipal clients are unaware of what software an 
independent engineering consulting fi rm uses, but only care 
that it delivers results, Francis points out.

“This is how Klotz is providing value to the clients,” she 
says. “They don’t know that these things are out there. 
They don’t know we can help them in this way with effi -
ciency. Our team starts by asking the question: ‘How can 
we innovate and not have this be like every other project 
we’ve done?’

“We use XP Solutions’ software because we understand 
how to use our tools effi ciently and effectively, so we 
integrated xpdrainage to test it out and it’s proved its point 
so far. For the client, it’s a matter of proving it works and 
standing by your numbers.”

“Water doesn’t know what city it’s in—it just leaves,” 
says Ramsey. “If I’m sitting in a city adjacent to Houston, 
and the city of Houston has done some incredibly cor-
rect xpswmm modeling and understands exactly what’s 
happening to the water, then if that other city doesn’t 
show up with the ability to engage technologically, their 
engineers are left guessing.

“You don’t want to be the city that shows up to a 
discussion on stormwater not having done xpswmm while 
everyone else who shows up has done modeling.” 

Carol Brzozowski specializes in topics related to stormwater 
and technology.
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No Longer a Pipe Dream
Relining systems and using lightweight pipes 
make underground pipe repair easier. 
BY JANIS KEATING

A 
pipe’s age, along with normal wear and 
tear, can cause systems to break down. 
During the winter of 2013–14, record cold 
temperatures across much of the nation 
also caused pipe failures, often in water 

mains. At such times especially, it’s important to fix the 
problem quickly—not only to resume service, but also to 
keep crews in dangerous weather for the shortest time 
possible. Many cities these days are finding a variety of 
solutions to help get the job done. 

Taking Care in Tight Spaces
Even in good years, winters in Maine can be long and 
diffi cult, so projects must be completed quickly between 
April and November. During that period in 2012, the city 
of Lewiston continued its combined sewer overfl ow (CSO) 
separation initiative along Oak Street. The challenges piled 
up: Crews had to work around a massive rock ledge, old 
buildings sat virtually on the edge of the trench, and an 
existing sewer was found to be leaking.

“Although we usually hit clay, sometimes when digging 
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we hit rock. Of course, in the earlier months, it was diffi cult 
to tell which was which, as the frost line here goes down to 
about four feet,” says Jeffrey D. Beaule, P.E., project engi-
neer for Lewiston Public Works. “The existing pipes were 
already fairly deep. Water mains are fi ve-and-a-half feet 
down—nothing’s situated less than that. We had to use a 
big jackhammer on the excavator, because the houses were 
right there behind the sidewalk—there was not enough 
room to blast safely. The rock was very hard and didn’t 
want to break up very easily. We made some test holes 
every 25 feet to know how deep the rock was.”

The city’s in-house engineering department used 
fl exibility in permitting and designing the project. Local 
engineers were used for construction inspection, as well as 
trusted local contractors who were very familiar with the 
city’s infrastructure. Locally manufactured products were 
also sought to address all challenges—within the project’s 
budget and timeline. “I designed the plan myself at the city 
engineering offi ce,” says Beaule. “Gendron & Gendron did 
the work, and E. J. Prescott was the pipe supplier.”

The pipe supplied was Hilliard, OH’s Advanced Drain-
age Systems SaniTite HP pipe.

“The city of Portland had used ADS pipe the year 
before. Another engineer had consulted with the City and 
knew of the product, so SaniTite sounded like a good idea. 
Concrete pipe would’ve been more expensive, as well as 
taking more time to install,” says Beaule. Another advan-

tage of the ADS pipe: it can be used in any soil type; it 
stands up to 1.5 to 14 pH.

Of course, once excavation began, there were more 
problems than just sewer separation. “Electric wires aren’t 
underground, but the phone lines are, which were laid 
in concrete, but some in very old tile, which broke apart 
easily when you got near them,” continues Beaule. “But 
that’s not to say the electric lines didn’t cause diffi culties. 
Gendron had to buy a special excavator, a Volvo 305 
with no rear counterweight, so the machine could get past 
the buildings. They dug down three feet into the street, so 
the excavator could sit in the hole and reach everything. 
Even at that level, if the operator opened the excavator’s 
roof, he’d hit the overhead wires. Then, of course, we 
found a large sewer that had to be relined with SaniTite, 
because it was leaking.”

The Oak Street project had some deep cuts—down 25 
to 30 feet in certain areas. Maneuvering the pipe was dif-
fi cult, especially since one city block was only 40 to 50 feet 
across. In such a congested area, dug-out material had to 
be loaded into dump trucks and sent off for storage; there 
was nowhere to store it onsite. Once the installation was 
completed and compacted, material was hauled back in to 
reconstruct the roadway. With such a complicated install, 
it took a six-member crew eight months to install 800 feet 
of pipe. Typically, a “normal” project of this size would take 
just a few days. 
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However, the ADS pipes made the job easier in many 
respects. Joints, bends, and “Ts” could be made to spec, 
which was a boon, since the pipe trails were very complex. 
The system included 90-degree and 45-degree connec-
tions, and some 22-degree bends; ADS even made a pipe 
that came up at a 45-degree angle, and back at another 
45-degree angle.

“The CSO project was very challenging and time con-
suming. When the crew got near a more-than-50-year-old, 
60-inch concrete transmission sewer main, they found the 

joints were leaking
—there were no gaskets 
in the pipe—so they had 
to install another 400 
feet of 48-inch SaniTite 
HP pipe to segmentally 
slipline and rehabilitate 
the sewer pipe,” explains 
Beaule. “With the effl u-
ent pouring into the 
trench, it was decided 

that we needed to do something quickly, and sliplining 
seemed to be the best option since we already had a big 
hole opened. We didn’t have to bypass the fl ows; the crew 
just pushed the new pipe through. We would have had to 
set up more bypass pumps if we’d had to replace the pipe.” 

Work continues on Oak St. “Other separation work is 
being done around the city. Three other contracts are wrap-
ping up this year. We have been working on stormwater 
and sewer separation for the last 15 years—this is the fi nal 
year of a $30 million plan,” concludes Beaule.

The CMP pipes were much 
lighter in weight than 
equivalent concrete pipes, 
and came in much longer 
lengths—20 feet versus 
concrete’s 8 feet. 
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Good Pipe Goes Pharr
“Replacing” is usually much 
more diffi cult than “install-
ing,” and few things illustrate 
that better than upgrading 
underground pipes. During 
installation, except for some 
vegetation, the area was likely 
empty land; however, develop-
ment quickly makes that same 
land crowded with homes, 
shops, and other buildings—all 
of which belong to someone 
other than the city. In addition 
to saving money during repairs, 
city crews must be careful not 
to disrupt property owners’ land 
or utilities—at least, not for long lengths of time.

In fall 2012, during the ongoing effort to replace 
aging and inadequate storm drainage systems, the city of 
Pharr, TX, and the Texas General Land Offi ce upgraded 
a smaller reinforced concrete pipe (RCP) drainage system. 
The task included a main trunk line of large box culverts 
that collected surface runoff from nearly 320 acres of 
densely populated residential and commercial areas. With 
such tight site constraints, the needed concrete boxes 
would be diffi cult to install; in addition, the manufacturing 

costs and logistics required were expensive and exceeded 
the project’s budget.

“This area was mostly residential, with some commer-
cial sites,” says Pharr City engineer William Ueckert Jr., 
P.E. “Some of the existing stormwater pipes were 30 to 40 
years old, and some were undersized for the population 
growth we’d had during the years. We had a budget; the 
original bids were for reinforced concrete pipe. Contech 
said we could save money—maybe $200,000—with 
its pipe.”

Contech’s fittings are used extensively to eliminate manholes, elbows, and junction boxes.
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Contech Engineered Solutions of West Chester, OH, 
manufactures a variety of pipes for many applications: 
corrugated metal pipe (CMP), PVC, HDPE, and steel-
reinforced polyethylene (SRPE). Pharr selected Contech’s 
polymer-coated Ultra Flo, a hydraulically effi cient CMP 
with a smooth interior surface. A local subcontractor made 
the Contech pipes; shipping pipe all the way from Ohio 
would not have been cost effective.

CMP’s lesser weight was also a bonus. “We didn’t 
require a crane on this project, due to weight of Contech’s 
material. The pipe was loaded and installed with a front-
end loader,” explains Ueckert. “As much of this was in a 

residential area, a crane would be extremely heavy and 
might have damaged the streets. Plus, we would have had 
to close the streets completely if using a crane. The pipes 
assembled faster, as well, as these came in 20-foot seg-
ments, whereas concrete pipe is only eight feet. So Contech 
was not only less weight, but also more effi cient, time-wise.” 
The installation took approximately six months, well under 
the original time estimated.

In the original plans, a 36-inch pipe had been speci-
fi ed to go through a 48-inch casing pipe bored under the 
highway. However, because of Ultra Flo’s thinner wall, the 
pipe used was 42 inches, increasing fl ow capacity. “Under 

The InfraSteel arrived in segments. No crane needed—pipes were easily lifted with lighter equipment, by way of convenient lift eyes.
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highways, and within their rights of way, TxDOT requires 
casing on any size of pipe. That isn’t really relining, but a 
protection for the inner pipe,” says Ueckert. “If repairs have 
to be made, all the State Highway Department has to do is 
pull the pipe from the casing.”

Contech modeled the system internally to ensure 
hydraulic equivalency of 78-inch round pipe to 8-foot-by-
4-foot and 7-foot-by-5-foot boxes. The 12-gauge poly-
mer coating provided added durability and the required 
service life. “The Ultra Flo is sort of like a galvanized pipe, 
but it’s steel, coated inside and out with a black polymer 
coating, which keeps acid soils from eroding the pipe,” 

notes Ueckert.
All told, there was $90,000 in savings to the city. 

“With the tight constraints of the project in a residential 
area, the alternative solution of using Ultra Flo was the 
answer,” says Ueckert.

“This project was the fi rst time we’d used Contech. 
Saenz Utility Contractors, not city workers, performed 
the work; this was its fi rst Contech project too, and it had 
no problems. Since then, we’ve used this product on two 
other projects, and a private fi rm now constructing a mall 
area is using that pipe as well. We’re very happy with it. 
For drainage projects, I’d defi nitely recommend that pipe.”

Right: The InfraSteel liner fully installed. The pipe caps on the roofline were insertion points for the flowable 
fill mix. Once the mix had set completely, the caps were sheared off and the holes welded.
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Many Hands Make Pipe Work
As frustrating as detours can be in a 
city, in a rural area they can add up 
to miles of driving around. When two 
culverts in St. Lawrence County, NY
—one under State Route 12, another 
under County Route 47—needed to be 
repaired, lessening the impact for resi-
dents was a major concern. “Replac-
ing the culvert would have meant 
rerouting traffi c for some time, and 
sometimes to go around is a long way 
around—24 miles in this case,” says St. 
Lawrence County senior civil engineer 
Andrew Willard, P.E. 

Willard and Ernest Olin, P.E., 
NYSDOT resident engineer for St. 
Lawrence County, often “talk shop,” 
and did so especially at this time, 
when they both faced a similar 
problem. “Andy [Willard] had seen 
the InfraSteel product at a trade show 
and brought up the possibility of a 
shared services arrangement, where 
our departments could 
aid each other to install 
this product on the state 
system and the county 
system,” says Olin.

A product of Birming-
ham, Alabama’s Precision 
Pipe & Products Inc., 
InfraSteel, a permanent 
culvert rehabilitation sys-
tem, has been designed 
to offer cost-effective 
and environmentally 
friendly alternatives to 
culvert preservation and 
rehabilitation.

Just a few years earlier, severe 
fl ooding had caused a collapse of the 
roadway above CR 47’s culvert. “This 
culvert was coming up for replacement 
project soon anyway. It dated from the 
1960s, the bottom was rusted through, 
and it was losing soil underneath,” 
explains Willlard. “At fi rst, the only 
realistic option was total replacement, 
as the culvert was too large for a typi-
cal round slipliner; there would have 
been too much loss of hydraulics with 
round, as the existing structure was a 
corrugated metal pipe arch [CMPA]. 
We’ve been very proactive in the last 
several years looking at new technol-
ogy, such as GRS-IBS [Geosynthetic 
Reinforced Soil Integrated Bridge 

System]—we’ve done 14 GRS-IBS 
systems—and the use of recycled ther-
moplastic structural sections. InfraSteel 
seemed like a great idea.”

Olin faced similar problems with 
SR 12’s culvert. “Invert paving was 
eliminated due to doubts of structural 
integrity, as there’s not much cover 
over the culvert; the shallow cover 
would not absorb much of the high-
way loads. Basic sliplining was dis-
counted as well, due to the diminished 
hydraulic capacity. We simply could 
not afford to lose any capacity at this 
location. Without the InfraSteel liner 
our only course of action was a total 
replacement, which would likely be 
done by contract, would be costly, and 
take a minimum of two or three years 
to come to fruition.”

A distinct advantage: InfraSteel was 
made to order. “The host pipe was 
carefully measured by DOT engineer-
ing staff and the order was placed 

July 31, 2013, and the InfraSteel liner 
arrived September 11, 2013. The 
order consisted of nine pieces of liner 
in total, six 10-foot and three 8-foot 
pipe arch-shaped pieces 131 by 81 
inches,” explains Olin. “In addition, 
Precision’s cost came in under our dis-
cretionary purchasing limits; therefore 
this was within reach for our crews to 
purchase and to use. We didn’t have 
to contract the work.”

“InfraSteel is a smooth, half-inch 
plate structural steel pipe, which 
arrived in sections,” says Willard. 
“For shipping and handling you can’t 
put it in full length—the culvert we 
relined was 104 feet, and you can’t 
put something that size at the end of 
a truck. Plus, the steel weighs about 

“Replacing” is usually 
much more diffi cult 
than “installing,” and 
few things illustrate that 
better than upgrading 
underground pipes.
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500 pounds per linear foot. However, 
it was really easy to put it in with 
an excavator, to unload and set the 
sections on the frame. We’d made a 
framework from a used box beam 
to set the pipe sections on, to weld 
together outside the host pipe. With a 
dozer on one end and an end-loader 
on the other, after welding, we could 
pull and push the liner into the host 
pipe. The InfraSteel pipe came to 
match dimensions of the CMPA ‘as 
installed’—not the same shape as 
‘design,’ due to settlement. We took 
custom measurements, and Precision 
rolled it to those specs, just enough 
smaller to fi t the existing pipe. The 
host pipe is 10-gauge pipe, 0.14 of 
inch, so the InfraSteel is much stur-
dier.” It’s estimated that the InfraSteel 
inserts will have a 50- to 100-year life.

As the pipe arrived in sections, no 
huge equipment was required. “We 
didn’t want to use a crane to lift the 
pipes, because that would mean a lane 
closure for several days,” says Willard. 
“We wanted to do this with minimum 
obstruction to the public. As each 
piece of pipe was 8 to 10 feet long, an 
excavator could unload it with ease. 
Precision makes the pipe with beveled 
edges, to prep for welding, as well as 
installing lift eyes on the sections, so 
they’re easily lifted. I know of no one 
else who’s doing this heavy steel pipe 

for relining. Our culverts are too large 
for plastic liners; water fl ows are 
too high.” 

The liner was cost-effective, and so 
was the installation. “A formal shared 
service agreement was drawn up. 
The SLC Highway Department would 
aid NYSDOT with welding the liner 
together, and we in return would grout 
the liner on the county system. A 
general site safety plan was developed 
and gone over in the fi eld prior to 
starting work, which included a lifting 
plan, a plan for welding, and working 
safely with this liner,” explains Olin. 
“There was initially a learning curve 
to fi gure out the most effi cient way 
to join and weld the liners together. 
Cullom Walker of Precision Pipe was 
onsite, offering technical expertise 
the entire time. Crews found small 
porta-power hydraulic rams invaluable 
in mating the liners together. There 
were three crews of two welders each 
initially working simultaneously, ‘pair-
ing’ the liners in an adjacent staging 
area, working off two pieces of straight 
boxbeam guiderail of 20-foot lengths. 
Once we partially inserted the fi rst 
paired liner into the host pipe, a sec-
ond ‘mated pair’ was brought over to 
the outlet of the host pipe, joined, and 
pushed in partially—and so on, until 
all the liners were joined and inserted. 
The crews welded steel channel into 

2010’s late-summer flood took out not only beaver dams upstream, but also part 
of CR 47. The aging culvert beneath the road could not handle all the water.
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that we did keep the water fl owing 
through the pipe when putting it in, 
so we had some water issues. We 
fi nally resorted to welding bales to 
fi nish the welding. Water was a little 
bit of a battle for us. We maintained 
the stream fl owing through the host 
pipe during installation. Initial fl ows 
were such that the space between 
the host pipe and liner handled the 
fl ow of water without issue. During 
the project, rain increased the stream 
fl ow and we needed to use the liner 
for fl ows, making welding diffi cult. 
We used temporary dams to hold 
the water back for short intervals to 
weld the liner. Looking back, if we do 
this in the future, we’d think of doing 
some pumping. It’s diffi cult to make 
welds underwater; getting to see what 
you’re doing is a good thing,” chuckles 
Willard. “Speaking of water: hydrau-
lics improve with smooth-lined pipe, 
opposed to the existing corrugated 
pipe. Therefore, the water speed went 
up, perhaps two to three feet per sec-
ond more—so we needed to add more 
riprap to the end of the new pipe, for 
energy dissipation.”

Olin notes the cost savings of the 
InfraSteel reline for the SR 12 project: 
“It cost $85,000; to replace the cul-
vert would have cost $360,000.”

Not only “cash money” was saved; 
time, and residents’ patience, were 
spared. “We never shut traffi c com-
pletely off. There was some short-term 
single lane, fl agging for unloading, 
and so on,” says Willard. “If we had 

the bottom of the host pipe to mini-
mize friction and the force to push the 
liner. It took fi ve days to join all the 
liner and push it into the host pipe.”

As the insert was slightly smaller 
than the original culvert, and the origi-
nal was breaking down, those spaces 
needed to be fi lled. “The entire intersti-
tial space, and also the space beneath 
the pipe, was pressure-grouted with a 
fl owable fi ll mix, CLSM 500PSI,” says 
Willard. “Ernie’s NYSDOT crew had 

a concrete pump, so they did that part 
of the job, just as we added welders to 
their job. Working in cooperation made 
the projects faster for both of us.”

“Water was diverted through the 
new liner prior the grouting, and grout 
was pumped through bungs at dif-
ferent locations welded into the liner 
pipe,” adds Olin.

“The only real issue we ran into
—we were lucky, we did our pipe sec-
ond, SR 12 was the ‘guinea pig’—was 

The corrugated pipe is still visible at the 
inlets and outlets. Additional riprap was 
added, to improve energy dissipation.
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replaced our culvert, not only would 
it have taken much more time, but it 
also would have required 5,600 yards 
of excavation. With the reline, we 
were able to stay within the right of 
way for this section of two-lane road. 
Our savings took into account the cost 
to the public; if we’d had to replace 
the culvert, close that section of CR 
47, and make people detour around, 
what would it cost them? At last 
count, the road was used by 702 cars 
a day. The detour around would have 
entailed 24 miles. So—for six weeks, 
seven days a week, 702 cars driving 
24 extra miles, at the federal deduc-
tion standard of 56.5 cents a mile—
that fi gure is just shy of $400,000.”

This was the fi rst time Willard and 
Olin had used InfraSteel. “We main-
tain several hundred culverts in the 
county—260 in the 4- to 20-foot span 
range, and 2,128 under a 4-foot span—
and I don’t doubt we will be relining 
another in the future,” says Willard. 

“Use InfraSteel again? Yes. If I run 
into that kind of situation again I will. 
In fact, I have one in mind right now,” 
concludes Olin. 

Janis Keating is a frequent contributor 
to Forester Media publications.
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F
rom studying the effects 
of urban land use on fish 
communities to observing 
the effect that stormwa-
ter quantity has on water 

quality, stormwater managers, biolo-
gists, and university researchers are 
employing various monitoring and 
sampling tools and techniques in an 
effort to achieve optimal results. 

To determine the impact of urban 
land use on fi sh communities in salt 
marshes, Madeline Wedge, a recent 
Master’s graduate of Auburn Univer-
sity, used HOBO U24 Conductivity 
Data Loggers from Onset to measure 
temperature and salinity conditions 
in creeks in a study conducted from 
the winter of 2011 through 
February 2013.

Through the study, Wedge learned 
that conductivity loggers allowed for 
measurements over a whole year 
instead of one-time captures of salin-
ity data. She also discovered urban 
tidal creeks demonstrated more rapid 
changes in salinity in response to rain 

events compared to reference marshes. 
Another conclusion: the changes in 
salinity were related to changes in the 
fi sh community.

Wedge, who now works as an 
adjunct faculty member at Vincennes 
University in Indiana as well as a 
herpetology technician for the Indiana 
Department of Natural Resources, had 
a background as a fi sheries technician 
prior to starting her master’s degree 
project at Auburn University.

Christopher Anderson of the 
Wetland and Riparian Ecology Lab 
of Auburn University, who served as 
Wedge’s advisor, had an interest in 
how urban land use affected the fi sh 
communities in salt marshes.

“With my background in fi sh, we 
were able to come up with this project 

Monitoring Water 
Quality in the Field
New equipment for obtaining accurate onsite samples
BY CAROL BRZOZOWSKI
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“We didn’t actually measure the 
fl ow, but we feel that the salinity defi -
nitely gives you an idea if you wind up 
with rain data—which we haven’t fully 
done yet but were anticipating to do—
then you could say there was a rain 
event and this is what happened to the 
salinity,” she says.

Wedge and her advisor chose to use 
HOBO U24 Conductivity Data Log-
gers, which are available for freshwater 
and saltwater applications.

Onset’s HOBO U24-002-C is 
designed to be a cost-effective data log-
ger for measuring salinity, conductivity, 
and temperature in saltwater environ-
ments with relatively small changes 
in salinity (±5,000 µS/cm) such as 
saltwater bays, or to detect salinity 
events such as upwelling, rainstorm, 
and discharge events.

The logger features a non-contact 
sensor for longevity and two user-select-
able ranges providing measurements 

looking at how urban land use along a 
small regional coastal area in Alabama 
and Florida was impacting the salt 
marshes in the tidal creek systems 
and the fi sh communities that lived in 
there,” says Wedge.

There are a number of fi sh that use 
salt marshes, she says. 

“Typically, we think of the red fi sh 
and the speckled trout that use it more 
on a temporary basis. They’ll use it 
as young or in seasonal use as adults, 
but they don’t spend their whole lives 
there,” she says. “What I chose to 
focus on instead were these small bait-
fi sh that people often use. They’ll live 
their entire lives in the salt marshes 
down there.”

Wedge’s project focused on the salt 
marshes dominated by black need-
lerush, common along the Alabama 
and Florida coast in that area of the 
Panhandle. Black needlerush is com-
monly planted in constructed wetlands 
and used for the treatment of dilute 
organic wastes, according to the United 
States Department of Agriculture Natu-
ral Resources Conservation Service.

When Wedge originally started 
sampling, she used a handheld device 
to capture a one-time measure of 
salinity and temperature at the site. 
She was sampling at four marshes 
along the creek that were dominated 
by black needlerush.

“When I was taking those one-time 
measures, we would see the salinity at 
the farthest upstream marsh was lower 
than the one closest to the mouth, but 
I wasn’t really seeing the differences 
I originally anticipated in the salinity 
with those one-time measures,” notes 
Wedge.

She says her advisor indicated he 
believed they were missing some key 
factors associated with the salinity 
as an effect from the rain because 
they were unable to be out there and 
sample on an ongoing basis.

“We did see changes in the fi sh, but 
not so much in those one-time salinity 
measures,” says Wedge.

That prompted them to look for 
other equipment that would allow 
them to continually track the salinity 
and temperature and see if after the 
study was done they could combine 
the results with rain data.
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from 100 to 55,000 µS/cm. The housing is designed to not 
corrode in saltwater.

HOBOware Pro software enables start/end-point cali-
bration to compensate for any fouling and provides easy 
conversion to specifi c conductance and salinity using the 
Practical Salinity Scale 1978. A USB optical interface is 
designed to provide high-speed, reliable salinity data offl oad 
in wet environments. The product is compatible with the 
HOBO Waterproof Shuttle for data retrieval and transport.

Wedge set the loggers to read data every fi ve minutes. 
“I probably could have set them to read at lower frequency 
every 10 to 15 minutes and still would have captured data, 
but I wanted to be a little more conservative and take more 
measurements, which allowed us to pick them up every 
two months,” she says. “If I had bumped it up to 10 or 15 
minutes, we would have been able to keep them out there 
for longer, but it turned out that having them being picked 
up every two months was probably good. In the tidal creeks, 
there is a lot of silt and other things coming down, and it 
was good to check on the equipment and make sure the 
cases I put them in were still operating and that stuff wasn’t 
growing on them too much so we wouldn’t be able to access 
them anymore.”

The HOBO connectivity loggers allowed Wedge and 
Anderson to have equipment at the site measuring on an 
ongoing basis so they could observe changes in the fi sh. “We 
got about a year’s worth of data out of those loggers,” says 

Wedge. “They only overlapped with my fi sh study for two 
sampling periods. But it defi nitely gave me a good idea of 
what happens in a year at those urban creeks compared 
to our reference creeks, which typically had forested areas 
within a 500-meter radius of our sampling area.”

Wedge says she and Anderson noted sharper declines 
and increases in the salinity at these urban creeks, typically 
in response to rain events.

“I got very lucky; there were a number of heavy rain 
events that would hit all of my creeks so I could see how 
they were each impacted by those big rain events coming 
through,” she says. “The reference creeks certainly showed 
more resilience to a rain event. The urban creeks would 
rapidly decline in their salinity, getting closer and closer 
to the freshwater, and in some cases in the heaviest rain 
events it would actually sit at freshwater or above zero 
parts per thousand for a number of days before climbing 
up. Some of the reference creeks would get low and at 
times would get to freshwater concentrations—very low 
salinity—but they never really stayed there for a long period 
of time. They would always increase in their salinity after 
those measurements.”

In her study, Wedge found that urban creeks did exhibit 
differences in their fi sh communities compared to the refer-
ence creeks.

“This was likely tied to the changes in salinity that we 
found,” she says.

From the study’s results, Wedge says that going forward, 
it is advisable in urban development or housing develop-
ments located near tidal creeks have more water retention 
plans, either with fewer impervious surfaces or the creation 
of water retention ponds to help mitigate freshwater fl ush-
ings into the tidal creeks. 

Researching Green Infrastructure
Michael Borst is an engineer with EPA for the National 
Risk Management Resource Laboratory. He researches the 
performance and effectiveness of green infrastructure as it 
is applied in urban communities.

Borst uses In-Situ’s Level Troll 500 Water Level Data 
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pliers that EPA uses in its fi eld sites when looking at how 
communities are better controlling their stormwater, he 
says. Borst and his team use the instruments to look at 
water volume and how it’s captured.

The vented Level Troll 500 is designed to measure 
and record water level, pressure, and temperature and 
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to 500 psig. It automatically compensates for baromet-
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process data.
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groundwater or surface water is open to the atmosphere. 
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samplers.
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Borst’s advice to stormwater 
managers setting up a monitoring 
program in a given area is to plan 
the monitoring before construction 
starts. “Trying to do it after the fact 
makes life much more complicated 
and much more expensive than 
if there had been an investment 
before the shovels hit the ground,” 
he says.

“The next thing to think about 
is that you’re not in a laboratory 
environment,” adds Borst. “What 
you’re using has to have some level 
of robustness to make sure it’s going 
to be there when you come back, 
that the fl owing water is not going 
to hurt it, and that it can take the 
occasional hit. It’s not like you’re 
going to drive a truck over it, but 
you’re not in a condition where you 
can treat it very delicately, so you 
have to plan that in as well.”

Redundancy also is key, Borst says. “In most applica-
tions, once it’s in, it’s in and there’s no going back for try 
two,” he says. “The cost of putting in second instruments 
is much less than having an instrument fail.”

Working on Construction Sites
Ryan and Brady Watt were seeking 
a way to measure the rate of perco-
lation of turbid water so they could 
properly size stormwater detention 
approaches on the construction 
sites they developed through their 
construction company, Watt Con-
struction, in California. As part of 
that effort, Ryan Watt invented the 
Stormwater Infi ltrometer, which is 
the fl agship product of their other 
company, Stormwater Percolation 
Consultants.

The system determines the rate 
of percolation in natural soil. It cre-
ates turbid water by adding local 
soil to the water to fabricate storm-
water runoff for the purposes of 
testing BMP devices or facilities to 
meet retention-based performance 
standards.

The turbid water generator used 
for BMP performance certifi cation is capable of creating 
synthetic stormwater runoff of 0 to 1,000 nephelometric 
turbidity units (NTUs). Atmospheric conditions can result 
in fl uctuations in data.

Measuring creek temperature and salinity
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“Turbid water is supposed to be 
representative of stormwater runoff,” 
says Brady Watt.

“Ryan developed a machine with 
a sediment hopper, using native 
soil from the area fi ltered through 
screens and loaded into the hopper. 
A worm drive gear at the bottom of 
the funnel pushes the dirt and drops 
it through a hole into a mixing box.”

The water is introduced. An 
electronic motor can be set at vari-
ous speeds to determine the rate at 
which the worm drive gear rotates or 
revolves, which affects the amount 
of sediment added to the water, thus 
affecting turbidity.

“The turbid water is then dumped 
into a ring that has a fl oat device 
in it,” explains Brady Watt. “There 
are many types—it can be inches 
marked on the side wall of the ring 
or it can be an electronic fl oat that 
communicates to a data logger, 
from which we can pick up data 
from either onsite with a laptop 
computer or remotely with smart-

phone technology.”
The Stormwater Infi ltrometer is 

powered by electricity, generator 
or solar power, and is designed for 
remote locations. Water comes from 
municipal sources, which can be 
held in storage tanks and gravity-fed 
into the system.

The Watt brothers fi rst tried out 
the system on their own project site 
in Los Angeles County. The trial-run 
project was conducted on a 160-acre 
subdivision where the Watts are 
developing 80 lots.

“Our data has been approved by a 
licensed soils engineer who worked 
with us on our projects; it was sub-
mitted to Los Angeles County and 
was approved,” says Brady Watt. 
“The percolation rate is essential 

for the engineers to determine the 
size of a retention basin, since we’re 
required to retain all stormwater 
runoff onsite.”

The system was next used by the 
Watts acting as subcontractors for 
another company, which is devel-
oping a site of 300 solar panels 
in the desert. The soils engineers 
were Earth Systems in southern 
California.

“They had two sites they had 
predetermined for the location of a 
retention basin,” says Brady Watt. 
“We had to use solar power in a very 
remote area. We had two separate 
sites on that job with two machines 
working full time. We had to truck 
in water to storage tanks and use 
solar power for energy to run the 
equipment.”

Earth Systems used the data in 
calculating the size of the needed 
retention basins. 

Carol Brzozowski specializes in topics 
related to stormwater and technology.

 For related articles:
 www.stormh2o.com/water-quality-monitoring
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Guardians at the Grate
Inlet protection devices keep trash, pollutants
—and sometimes alligators—out of the system.
BY STEVE GOLDBERG

L
ocated in the South Bay area of Los Angeles 
County, CA, Machado Lake once was known 
as a prime bird-watching location but has suf-
fered numerous indignities in recent years. It has 
become a dumping ground for unwanted snakes 

and a variety of trash, as well as a repository for pesticides. 
It even became notorious for an alligator that mysteri-
ously appeared and resisted all attempts at capture for 
many years, managing to famed “Crocodile Hunter” Steve 
Irwin, who was brought in to try to bring relief to worried 
neighbors.

But now six cities 
around the lake have 
joined together in 
what Terry Flury 
refers to as the Mach-
ado Lake Project. 
Flury, who is with 
United Storm Water 
in southern Califor-
nia, explains that 
this initial phase is to 
prevent trash from 
entering the lake. 

Subsequently, pollution reduction will also be addressed.
“We’re putting in mass BMP devices—we’re actually 

putting in what we call an automated retractable screen 
(ARS),” he says. “We’re installing ARS units all over those 
six cities surrounding the lake.” The cities are Torrance, 
Lomita, Rancho Palos Verdes, Palos Verdes Estates, Rolling 
Hills Estates, and Carson.

“We’re putting in those devices, as well as our connec-
tor pipe screen, what we call CPS inserts,” he says. “These 
CPS inserts are fi ve-millimeter screens that go inside the 

catch basins, over the 
storm drain outlet 
pipe. This is consid-
ered a full-capture 
device, which pre-
vents items as small 
as cigarette butts 
from entering the 
storm drains. This is 
joined with the ARS 
units, which keep 
out large debris, like 
bottles, cans, diapers, 
and the like.”An automated retractable screen unit
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During a large storm, when stormwater reaches about 
half of the curb height the ARS opens to prevent street 
fl ooding, allowing everything—water and debris—into the 
storm drain. “However, whatever it lets in is still prevented 
by the CPS unit from getting into the storm drain system,” 
he notes.

The system is being used throughout California. “We’re 
putting in these devices up in the San Francisco Bay area, 
and we put in around 10,000 of the screens for the county 
of Los Angeles alone. It’s been an ongoing project for us 
the last couple years.

“It’s sort of been like inventing the wheel, then improv-
ing it. For the last seven or eight years, these automatic 
retractable screens have been around, but they really 
haven’t worked very well. So recently we’ve come up with 
a device that is simple, but has been very effective, and it 
works really well with trash.”

Flury says Los Angeles County requires that all BMP 
stormwater products undergo testing in order to be 
approved. The county maintains a testing facility at San 
Gabriel Dam, where it runs hydraulic tests on various prod-
ucts to verify that they are functional.

“You have to pass muster through the engineering 
department of the county of Los Angeles before you can 
put any devices in, for any city within the county boundar-
ies,” says Flury.

“When the county tests these devices at the San Gabriel 
Dam, they have a very neat system. They have a double 
catch basin, and they have a 6% grade with the curb that 
they set up with a big 2.5-foot-diameter pipe coming from 
a pump system, from the lake. They are able to generate 
whatever cubic-feet-per-minute fl ow they want down that 
grade into the catch basin. In behind the catch basin they 
have a weir, and the weir is marked per foot, so they can 
measure water fl ow.

“Say we put in our screen in the catch basin that’s in 
front of the weir. With the water fl ow that enters our 
screen, we are able to tell when it goes into the next basin, 
the bypass, how much water actually goes into our screen, 
and thus give them a mark of how many cubic feet per 
second they can handle.

“The only problem is that they have been doing this 
for the past fi ve or six years, but they don’t test it with 
trash,” he continues. “During a fi rst-fl ush event, you get 
anything and everything going down that curb system. You 
get leaves and twigs and branches and paper bags, and 
they don’t test for that. That’s been the real killer of these 
screens.

“So we’ve done our own homework on that, and we 
have a catch basin next to our facility that we use to test, 
and we’ve come up with a device that works well 
with trash.”

Flury notes one result of the county’s failure to fully test 
these stormwater BMP devices. “There was a company that 
recently went out of business that was a competitor of ours. 
They sold the city of Los Angeles an ARS screen that was 
well thought out. It was a very nice looking screen, prob-
ably one of the better-looking screens that I’ve ever seen.
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“But it had a major fl aw, and 
that fl aw was that it would open up 
beautifully with fresh water coming at 
the curb, but the moment that trash 
hit it, it didn’t open at all. They put 
in maybe 15,000 of these screens all 
over the city of Los Angeles, and they 
had nothing but problems with them.

“There were a lot of issues,” he 
adds. “They had fl ooding; they had 
accidents during the fl ooding, major 
lawsuits—and all of this because 
of the trash. Yet this device went 
through the testing program and 
passed.”

According to Flury, United Storm 
Water has tried to assist the county in 
upgrading its processes. 

“We’ve even had the county come 
over to our facility when we conduct 
our testing,” he says. “We put every 
type of trash that you would fi nd in a 
fi rst-fl ush event down the curb. Then 
we run our vacuum truck upstream 
and let the water come down natu-
rally. We showed the county that this 
is the way we think all these screens 
should be tested. They took that to 
heart, and they’re currently trying 
to come up with a system to do that. 
Their concern is that with the dam, 
they have to have a trap system to 
prevent all that trash from getting into 
the dam. To me that is no problem; 
you just plug it off or have a fi lter 
system down below. But it’s defi nitely 
something that they’re working on.”

Not a lot of maintenance is 
required with these capture devices. 
“United Storm Water is known for 
cleaning catch basins,” says Flury. 
“We do an annual contract with the 
county where we clean out about 
8,500 storm drains four times a year. 
So we’re constantly doing that.

“The county has told the cities 
within its borders it’s generally best 
that if these devices are put in the 
catch basins, they should be cleaned 
four times a year. But a lot of the cit-
ies that don’t have the fl ora and fauna 
all over the place, and they can get 
away with three times a year easily, 
with no problem. The cities that have 
major tree-lined streets are the ones 
that have to be done quite often.”

Now, about that alligator . . . 
“Somebody had him as a pet, and 

it grew and grew and grew, and the 
next thing you know, some people 
were at the park where the lake is, 
and they saw an alligator come out 
and grab a duck out of the water.

“Then they called the alligator guy 
from Australia, because nobody could 
get the alligator out. And he couldn’t 
either. A couple years after he left, 
the alligator vanished somewhere, 
and nobody saw it for a while.

“To make a long story short, they 
fi nally saw it and were able to cap-
ture it, and it was taken to the zoo.”

Indeed, Machado Lake is now on 
its way to being both cleaner and 
safer.

The Benefi ts of Baskets
“Each year, thousands of pounds of 
nutrient-rich sediments, leaves, and 
trash debris are transported directly 
into many of our local lakes from 
untreated stormwater associated 
with impervious streets, parking lots, 
and driveways,” commented Sergio 
Duarte, senior environmental special-
ist in the Environmental Protection 
Division (EPD) in Orange County, 
FL, at a 2013 North American Lake 
Management Society conference. 
“These pollutants negatively impact 
the water quality, use, and enjoyment 
of the local lakes. That is why storm-
water catch basin insert fi lter baskets 
(CBI) have become a useful option 
for Orange County’s Lake Manage-
ment Program. The CBIs are installed 
directly into the existing stormwater 
curb or grate inlet infrastructure and 
capture debris such as sand, leaves, 
and trash while allowing the water to 
drain into the stormwater system.”

In a recent interview, Duarte 
notes that Orange County—which 
includes the city of Orlando and 
a dozen nearby communities—has 
contracted with Suntree Technologies 
since 2008, and in 2014 currently 
has more than 600 fi lter baskets in 
16 lake basins. “Orange County plans 
to install an average of 200 fi lter 
baskets per year for the next three 
years to cover additional lake basins,” 
he adds.

“We originally went with the 
baskets with the idea that they 
were going to supplement the street 

sweeping program. At that time, 
all we had in mind was to have a 
secondary device to help us trap the 
debris that the street sweepers were 
missing. Over time, we evolved with 
the baskets, and we did realize that 
the baskets were really useful to also 
protect existing stormwater systems 
of any type.

“This includes, for example, inlets 
that are connected to retention ponds, 
or a structure that has a direct outfall 
to a lake,” he says. “We found that 
just having a basket there was reduc-
ing the fl ow of sediment to those 
stormwater treatment areas. In other 
words, what the baskets were doing 
is extending the life, or maintaining 
the performance, of those ponds or 
outfall pipes.

“The baskets are primarily used 
for two simple reasons. One is to trap 
sediment during the rainy season. In 
Florida, we get a lot of heavy rains. 
The other purpose is to trap leaves 
during the fall. Those are the two 
main materials that we are trapping.”

He adds, “Sediment is the killer 
of retention ponds, because they will 
fi ll over time, and they will then not 
perform as expected. So the baskets 
proved to be a way to extend the life 
of these systems, or a way to mini-
mize the maintenance frequency of 
those ponds. We have ponds that we 
used to have to clean every fi ve years 
or so, but with the baskets, we have 
seen that the ponds can go longer 
without that type of cleaning or 
maintenance.

“We noticed the same thing with 
outfall pipes. We used to have a lot of 
sediment accumulation in the outfall 
pipes, and with the baskets we don’t 
have sediment buildup at the same 
rate. So we have been really happy 
with this added best management 
practice.

“The other thing is that the baskets 
are also good for BMP treatment 
trains. We have second-generation 
baffl e boxes, and in many areas we 
install inlet baskets in the system 
immediately upstream. So the baskets 
help us to trap a portion of the sedi-
ment, thereby having less sediment 
going into the baffl e boxes.”

He notes that it’s easier to clean 
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a basket than a baffl e 
box. “When you’re 
cleaning a baffl e box, 
you actually need to 
bring a vacuum truck, 
and you have to do 
pumping. There is a lot 
of work to do. But with 
the baskets as part of 
a treatment train, they 
are very cost effective 
and can be readily 
cleaned by a team 
of two in a matter of 
minutes.”

Duarte says the 
county has 36 lake 
taxing districts, which 
provide most of the funding for this 
ongoing catch basin project. “We 
have close to 700 water bodies in 
Orange County, distributed among 12 
drainage basins. But we have just a 
handful of lakes covered with baskets. 
This is why we are continuing the 
program of adding as many as 200 
each year.”

Encompassing 99 square miles, 
the various bodies of water make 
up about 10% of the area of the 
county. Lake Holden, Lake Conway, 
Lake  Jessamine, Lake Tibet, and 
Lake Lawne are a few of the lakes 
 currently serviced with a variety of 
curb inlet and grate inlet baskets.

Although the baskets were 

originally envisioned 
primarily to assist the 
street sweeping pro-
gram in keeping trash 
out of the storm drains, 
they have also served 
to reduce organic and 
sediment loads to 
stormwater ponds, and 
have been responsible 
for signifi cantly reduc-
ing the amounts of 
total phosphorus and 
total nitrogen in the 
system.

According to 
research done by 
Orange County EPD 

in 2013, catch basin inserts with 
monthly cleanings have averaged 
removal of 0.44 pound per month 
of total nitrogen and 0.11 pound per 
month of total phosphorus. How-
ever, Duarte says further research 
is needed to test catch basin insert 
removal rates based on existing 
pollutant pre-loads and the size of 
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Cleaning the baskets
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the inlet or catch basin insert micro-
basins (the drainage area associated 
with each such inlet).

“Compared to other baskets,” he 
says, “Suntree baskets have a multi-
stage fi ltration based on three differ-
ent types of mesh sizes. The smallest 
mesh in the bottom of the basket can 
trap fi ne sediment, compared to other 
baskets in the market. With some of 
the other baskets, you don’t get that 
kind of ability.

“So we’ve been attracted to that 
fact, that they are useful to us during 
Florida’s rainy season to trap sedi-
ments, as well as during the fall, win-
ter, and spring months when we get 
a lot of leaf and oak tree acorn litter 
loads in residential areas.”

He adds that all of the county’s 
Suntree baskets are custom made. 
“I’ve been so grateful that Suntree 
has been able to work with us in that 
sense. We have different types of 
drains—we have grate and curb inlets. 
Some are old-fashioned shallow inlets, 
and we’ve had to struggle with those.

“We also developed, with Suntree, 
a procedure where the baskets are 
uniquely labeled, secured with locks 
and tethers, and installed without 
causing street fl ooding during the 
rainy season. Over the years we 
have worked with them, determining 
where these baskets will work and 
where they will not. We have been 
learning a lot.”

He continues, “We had some shal-
low baskets, and then we learned 

later that this probably wasn’t the 
best way to go, because they were 
too shallow. In some cases, they were 
blocking more than one-third of the 
pipe opening and inducing fl ooding.”

Duarte says that the baskets are 
generally cleaned out on a monthly 
basis. “In some areas, though, we 
have increased the sweeping fre-
quency, to help the baskets. It’s easier 
to adjust the sweeping frequency than 
the cleaning frequency of the baskets, 
in most cases.”

Of the greatest importance is that 
the baskets appear to be doing their 
jobs well. “The value of a BMP is 
related to its pollutant removal capac-
ity,” he explains, “so we have looked 
at studies reviewing the performance 
of those baskets in terms of the type 
of material that they remove, the 
weight, and so on. We have also 
done our own lab samples to exam-
ine removal effi ciencies in terms of 
total phosphorus, total nitrogen, and 
metals.

“We love them, and we have been 
studying them very closely. For us, 
they are one of the most inexpensive 
BMPs. You don’t have to tear apart 
the existing infrastructure, as with 
some other BMPs, and you don’t 
have to get involved with land pur-
chases, as is the case for the construc-
tion of stormwater ponds or other 
type of BMPs.

“This is something with which we 
can just go to a neighborhood and 
get it in place. It’s a ready-to-go BMP, 

and so inexpensive. They are easy 
to install and maintain, they have a 
simple bypass technology, and they 
are durable. They are a good supple-
ment to the street sweeping program, 
as a BMP treatment train.”

Light Rail in Phoenix
A 3-mile light rail project was under-
way in Phoenix, AZ, but the portion 
of the project devoted to inlet protec-
tion was not going well.

“The contractor had ordered, origi-
nally, a bunch of green fabric, almost 
like angle-iron curved inlet protection,” 
describes Cary Winters of UltraTech 
International. “It was four feet wide, 
and it had a fabric around it, so it 
looked like the letter ‘L.’ They wanted 
to stick that up against a curb inlet, 
and then nail it in or shoot it in with 
concrete shot and a piece of wire.

“It was a real old-school way of 
going about things. The problem was 
that people would drive by, and there 
wasn’t much support there. It wasn’t 
fastened in well and it wasn’t fl ush 
to the curb, so people would knock 
off the curb inlet protection. It would 
end up down the street, so the street 
was being littered, and they had to 
constantly put them back in place. It 
was kind of a nightmare.

“Finally, they got a bunch of steel 
wire and took concrete shots, and 
shot each one into the curb to hold 
it in place. This was time consuming, 
but an even bigger issue was that 
a lot of the curbs they were doing 
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Gutter Guard Plus units stay in place even with heavy traffic.
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were brand new. They were rebuild-
ing the sidewalks and the curbs, and 
they couldn’t use the concrete shots 
with the brand new curbs, because it 
needed to have a fi nished look when 
they turned it back over to the state.”

After a few months, the contrac-
tor decided there had to be a better 
solution and purchased about 100 of 
UltraTech’s 4-foot-wide Gutter Guard 
Plus units. “These incorporate a little 
triangular piece of foam,” explains 
Winters. “Two or three months into 
the project, they had no issues with 
those getting taken away with street 
sweepers and buses. They wedge 
themselves into the curb inlets 
extremely well. They are fl ush against 
it, so it keeps the sediment and the 
debris and the trash out of the drain, 
but it still allows the stormwater to 
fl ow through it.”

According to Winters, these units 
permit a fl ow rate of 456 gallons per 
minute.

“The SWPPP [stormwater pollu-
tion prevention plan] mandates that 
they have to protect the storm drains, 
so this product keeps them compli-
ant, and it also prevents hundreds of 
man hours of headaches. Another 
nice thing is that when they need to 
move them, they can just un-wedge 
them out of the curb inlet. Let’s say 
they are going to go do the next mile 
stretch; they don’t have to unfasten 
all the shots, and they don’t have 
to move all these big, bulky things 
around. These are lightweight, with 
foam and PVC with fabric around 
them. So they just un-wedge them 
and take them down the street and 
put them in another drain.

“They were concerned with rocks 
and pieces of concrete and gravel and 
larger pieces of trash coming off the 
jobsite. With the Gutter Guard Plus 
unit in place, there’s only about an 
inch of space, so you can’t get much 
in there.”

Winters adds that the units are 

 For related articles:
   www.stormh2o.com/BMP-manufactured

for temporary inlet protection, for the 
duration of the project. When it is 
completed, Winters expects the con-
tractor to bring the Gutter Guard Plus 
devices out to the next jobsite.

“It’s fairly reusable,” he says. “The 
product is really just a blocker, not 
a fi lter that’s going to get saturated. 
It just stops things from entering the 
storm drain.”

He notes, however, that the 
product isn’t limited to temporary 

construction projects. “You can use 
this as permanently as you’d like. We 
have industrial companies that aren’t 
doing any construction, but constantly 
get debris in their storm inlets, so they 
use this product. It can be used as 
long as you want, as long as the foam 
doesn’t degrade. It can potentially last 
years and years.” 

Steve Goldberg writes on issues related 
to erosion control and the environment.
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S
treet sweeping is such a 
basic task performed by 
municipalities and other 
governmental agencies 
that it can be taken for 

granted by local residents. It is, after 
all, simple enough for a child to watch 
and understand. That simplicity can 
obscure its importance in reducing 
pollution in stormwater runoff and 
improving the quality of a commu-
nity’s water supply.

Street sweeping by its name sug-
gests a maintenance activity per-
formed in cities and towns, in areas 
where there is lots of vehicular traffi c. 
However, indirect or intermittent con-
nections to streets add street sweeping 
to the duties of some non-municipal 
agencies, such as a fl ood control dis-
trict in Arizona. 

Established in 1959, the Flood 
Control District of Maricopa County 
identifi es fl ood hazard situations and 
works to prevent fl oods and control 
damage. The agency’s purpose is to 
reduce the risk of injury, loss of life, 
and property damage from fl ooding in 
the county.

The district is responsible for 

providing regional fl ood protection for 
3.9 million residents in all of Maricopa 
County and local fl ood protection in 
unincorporated Maricopa County. (The 
district is not responsible for all fl ood 
control within the county, as some 
municipalities handle their own fl ood-
plain management.)

Since its establishment, the district 
has facilitated the planning, design, 
and construction of more than 100 
fl ood control structures. This number 
includes 22 dams or fl ood retarding 
structures that are located in critical 
fl ood hazard areas throughout the 
county.

The district was formed in response 
to signifi cant fl ooding events that 
plagued Maricopa County during its 
early history. The area’s Sonoran Des-
ert environment fl oods readily because 
of its unique soil and topography 
characteristics; winter and summer 
rainy seasons; and numerous natural 
riverbeds, washes, and channels. 

During a rainstorm, these normally 
dry waterways can quickly become 
raging rivers, causing widespread 
overland fl ooding when unchecked. 
Initially the district focused on build-

ing dams, basins, and channels to 
prevent fl ooding. 

Unprecedented population growth 
and development in Maricopa County 
in recent years has changed the 
district’s emphasis. Now the agency 
focuses on maintaining its fl ood 
control structures as well as educating 
citizens about fl ood hazards, identify-
ing specifi c hazard areas so county res-
idents can avoid building homes there, 
and controlling development that 
directly impacts waterways. The latter 
is accomplished through a mandated 
drainage administration and fl oodplain 
management regulation program.

The district operates and maintains 
fl ood control structures with a com-
mitment to minimizing environmen-
tal impacts on air and water while 
enhancing the quality of life for resi-
dents living near them. These facili-
ties were designed to blend with the 
desert environment, providing fl ood 
protection along with hiking trails, bike 
paths, and open space for Maricopa 
County residents.

“We use the sweeper for dust con-
trol and trackout issues,” says Gregory 
Browne, fi eld supervisor and shop 

Street sweeping can reduce water and air pollution.
BY MARGARET BURANEN

Cleaner Streets
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for less maintenance. Its self-cleaning 
blower is made of a lightweight alumi-
num alloy.

Even in this warm Gulf Coast 
climate, the temperature sometimes 
drops low enough to cause icing on 
bridges. “We get requests from the 
county to clean up after they’ve sanded 
the bridge over the Brazoria River,” 
says Pynes. 

The street sweeper has also been 
used in an unusual situation. It was 

an essential part of a pilot community 
bicycle race.

“We cleared the entire bike route 
for bikers riding 40, 50, or 60 miles. 
The sweeper was the lead vehicle, out 
ahead of the riders,” explains Pynes.

The riders were very appreciative 
because the Freeport crew covered the 
race course the day before and also 
the day of the race. They had smooth, 
clean streets on which to ride, with 
much less chance of a fall or a fl at tire.

foreman with the district’s Operations 
and Maintenance Division. “Whenever 
we have to cross a road, we use the 
sweeper.” The district has a Schwarze 
M6 Avalanche sweeper purchased 
last year.

Trucks travel across acres of dirt 
taking workers to inspect or repair 
the dams and other fl ood control 
facilities. The dust they have disturbed 
and gravel carried back out has to be 
removed from the public roads they 
use for the agency to be in compliance 
with regulations.

“Nothing’s paved,” explains 
Browne. “When the trackout dries, it 
creates a problem with air pollution, 
so we use the sweeper year around.”

Geography sometimes makes things 
worse for local residents. “Phoenix is 
surrounded by mountains, so some-
times we don’t get enough air circula-
tion, and we can get air pollution—a 
kind of smog,” he says.

The street and road sweeping is 
part of the work done by a crew of 
10. “They have about 40 pieces of 
big equipment and use whatever is 
needed that day,” says Browne.

“Where Fun Begins”
Freeport, TX, lies on the Gulf of Mex-
ico, near Galveston. The city’s motto, 
“Where Fun Begins,” references the 
area’s beautiful beaches.

Freeport covers about 26 square 
miles. Its streets have 720 catch 
basins. To keep all of that clean and 
reduce pollution in stormwater runoff, 
the city relies on a Tymco Model 600 
sweeper.  

“We’ve been pleased with it,” says 
Jeff Pynes, city manager. “We’ve liter-
ally had no maintenance issues.”

The Tymco 600 is a regenerative 
air sweeper with a high-effi ciency, 
multipart cylindrical centrifugal dust 
separator. Because it continuously 
cleans the air in a closed-loop system, 
it keeps dust and fi ne particulates 
inside the hopper. There is no need 
for additional fi lters or baffl es that 
must be cleaned or replaced.

Instead of featuring a telescoping 
hydraulic cylinder, the dumping sys-
tem is raker-assisted, making it easier 
to remove sticky debris. This sweeper 
was designed with few moving parts 

Combination Jet/Vac System

HAVE A TRAILER 
APPLICATION?

O’Brien 
Hydro-Jetting

Sewer & Vacuum 
Systems

The Global Leader in Combination Jetting and Vacuum Systems

UNLOCK THE
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· EASY OPERATION

800.752.2400  · 740.374.2306  · www.AquaTechInc.com

· SIMPLE MAINTENANCE

· GLOBAL SALES & SUPPORT
· MAXIMUM EFFICIENCY
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The street sweeper got a lot of atten-
tion during the bike race, but everyday 
reaction from members of the public 
has also been positive. “You can defi -
nitely see where it’s been,” adds Pynes.

Freeport’s Tymco sweeper gets 
heavy usage. “It runs three or four days 
a week year around, and we do quar-
terly maintenance on every manhole,” 
says Pynes.

In recent years Freeport has seen 
some $20 billion worth of investment 
in liquifi ed natural gas infrastructure.

“We have a lot of 18-wheeler traf-
fi c, so our roads get dirty,” explains 
Pynes. “We manage street cleaning by 
the map; everything is color-coded. 
Residential streets are cleaned at least 
twice a year, downtown streets once a 
month.”

As might be expected, corrosion is 
more likely to occur in a humid or salt-
water area such as Freeport. Mindful of 
this, Pynes says, “We got the stainless 
steel tank. It only costs a little more to 
do it right the fi rst time.”

The street sweeper also performs 

public education and awareness 
duties. On the back is assign that 
reads, “Join us as we keep Freeport 
clean.”

As for street sweeping reducing 
pollutants in stormwater, Pynes says, 
“We know it’s a fact. That’s why we 
sweep so much and have an aggres-
sive maintenance schedule.”

Freeport purchased its street 
sweeper by making four annual pay-
ments. The cost is part of the streets 
department budget.

“It’s paid for itself by what we 
save,” he says.

MDTA
Maryland Transportation Authority 
(MDTA) is an independent agency 
responsible for construction, main-
tenance, and operation of toll facili-
ties within the state. The eight toll 
facilities consist of two tunnels, four 
bridges, and two major thoroughfares.

 Collectively these facilities handle 
a major portion of traffi c in the state. 
Set up in 1971, MDTA is funded by 

the tolls it collects from drivers who 
use its facilities.

MDTA is very involved in manag-
ing stormwater at its facilities, joining 
other entities’ efforts to reduce runoff 
and pollution going into the Chesa-
peake Bay and its tributaries. The 
agency developed a GIS database of 
the drainage networks at its facilities 
and installed infrastructure for treat-
ment and infi ltration.

MDTA also works to reduce pollu-
tion in runoff on the roads of its toll 
facilities through a regular sweeping 
program. The sweeper of choice is the 
A7000 model from Schwarze Indus-
tries, now known as the A7 Tornado. 
The sweepers are painted school-bus 
yellow for better visibility to motorists.

These Schwarze regenerative 
air sweepers have a 20-year track 
record in the US and abroad. They’re 
AQMD-certifi ed and can pick up 
particles as small as PM10. The 
sawtooth drop-down screen’s larger 
area removes the need for a screen 
vibrator.

The sweeping crews at the Inter-
county Connector and the Fort 
McHenry Tunnel each have two 
A7000/A7 Tornado sweepers. At 

An Elgin Eagle at work in 
Douglas County, NE
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Spring Cleaning in Douglas 
County
When Douglas County, NE, has seen 
the last snowfall of the season, the 
county highway department gets 
ready for a big spring cleaning of the 
streets and roads. Crew members 
bring out their Elgin Eagle mechani-
cal sweeper.

With 214 miles of road to clean, 
there is plenty of sand, salt, and grime 
to remove. The annual spring cleanup 

is done in preparation for the county’s 
annual highway restriping program.

With a population of more than 
500,000, Douglas is the state’s most 
populous county, home to more than 
a quarter of Nebraska’s residents. Its 
county seat is Omaha, the state’s larg-
est city and metropolitan area. 

While Omaha and other municipali-
ties within the county are responsible 
for cleaning streets within their bound-
aries, the county highway department 

John F. Kennedy Memorial Highway, 
Baltimore Harbor Tunnel, William 
Preston Lane Jr. Memorial (Bay) 
Bridge, and Harry Nice Memorial 
Bridge, each crew has one of the 
sweepers.

“They’re basically on the road 
every day, for cleaning up after acci-
dents and for general cleaning,” says 
Jim Loukas, fl eet manager for MDTA.

Crews number about 14 to 16, 
plus support staff in accompany-
ing dump trucks. The trucks are 
for accident prevention, keeping 
vehicle traffi c from running into the 
sweepers.

Loukas says that the agency has 
been pleased with the Schwarz 
sweepers. “The guys seem to like it. 
They’re the end users, so we like to 
get their input.” 

He adds, “We have the multi-
alarms, the weight calculator so it 
doesn’t overfi ll, weight indicator on 
the axle. We like the ease of use of 
the controls.”

With all of the salt used on the 
roads and shoulders during Mary-
land winters, it only made sense to 
order the sweepers with stainless 
steel hoppers to prevent corrosion. 
The tanks are pressure-washed after 
they are used.

Model 600® CNG
Compressed Natural Gas Powered

Model 600®

Street Sweeper

Model 500x® 
High Side Dump

Model 435® 
Conventional Truck Package

1-800-258-962611111111111111111111111-----------------------88888888888888888888888800000000000000000000000000000000000000000000000000---------------------222222222222222222222225555555555555555555555558888888888888888888888888-----------------------99999999999999999999999666666666666666666666666662222222222222222222222222666666666666666666666666
www.tymco.com

Because swept is not always clean, call 
TYMCO. Our Regenerative Air Sweepers blast 
into pavement cracks with up to a 250 mph 

sand and particulates into a totally enclosed 
system — never exhausting dirty air as do 
vacuum sweepers. All with only a few moving 
parts, reducing maintenance cost and downtime.

FROM THE PEOPLE WHO INVENTED REGENERATIVE AIR SWEEPING!

LET TYMCO HELP ACHIEVE YOUR 
STREET SWEEPING GOALS!
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handles that chore for all the roads 
under its jurisdiction in the unincor-
porated areas. Those roads get a lot
of traffi c.

Winters in Omaha are long and 
cold. Windy conditions cause snow 
drifts that require more snowplow-
ing and treating of the roads. To give 
vehicles better traction on the snow 
and ice, the highway department 
spreads a combination of sand/salt 
and calcium chloride salt.

But the return of spring’s warmer 
temperatures offers an opportunity 
to rid the county highways of any 
remaining sand and debris in prepa-
ration for the application of new cen-
terlines, edgelines, crosswalks, stop 
bars, arrows, and other road stripes. 

The combined process of road 
sweeping and restriping takes several 
months, according to Floyd Sten-
neche, Douglas County highway 
superintendent.

“Before buying our current 
sweeper a couple of years ago, we 
used skid-steer loaders with brush 

attachments for our spring sweep-
ing,” says Stenneche. “The Eagle is 
so much more productive and does a 

better job overall. It also keeps us on 
schedule for the restriping project. 
The crew never has to slow down or 

Each spring, road salt and sand are removed before road restriping begins.
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safe and environmentally sensitive 
way,” says Stenneche. 

He explains the sweeper works
in tandem with a “fl usher” truck—

a dump truck fi tted with a 500-gallon 
water tank and high-pressure hose 
nozzles. These nozzles loosen and 
wash sand and other debris from 

wait for the sweeper the way they 
did when we used skid steers.”

Stenneche explains that the 
county highway department maps 
out a route covering all 214 miles 
of road that require restriping every 
year. The sweeper needs to stay sev-
eral miles ahead of the striping crew 
to keep the project on schedule. 

The Douglas County Highway 
Department employs three trained 
sweeper operators, who drive the 
Eagle sweeper on alternate shifts. 
A three-person crew handles the 
restriping process, assisted by one or 
two fl aggers in higher-traffi c areas. 

A typical Omaha winter produces 
multiple weather events requiring 
application of deicer and sand. Sten-
neche says the usual mixture applied 
to the roads is half salt and half sand 
pre-wetted with calcium chloride. 
But when temperatures dip below 
18 degrees Fahrenheit—as they 
frequently do during mid-winter—the 
mixture includes a higher percent-
age of treated sand with calcium 
chloride to compensate for the salt’s 
reduced effectiveness.

Although the salt leaves little resi-
due, by winter’s end a large amount 
of sand remains on the roads, espe-
cially along curbs and shoulders. 
Other debris has also accumulated 
throughout the winter and needs to 
be removed. 

“We primarily sweep the sand 
as a requirement for prepping the 
roads for restriping,” says Stenneche. 
“Sweeping also improves traffi c 
safety and benefi ts the environment 
by preventing sand from getting into 
the storm sewers.” He notes that 
intersections with turn lanes par-
ticularly accumulate a large amount 
of sand that needs be swept and 
removed.  

There is another reason for sweep-
ing the roads. Doing so prevents 
accumulated sand from migrating 
onto private residential and com-
mercial property, protecting property 
owners from any potential damage 
from the sand and keeping them 
from having to do cleanup work to 
remove the sand from their property.

“The sweeper does a very thor-
ough job of removing the sand in a 

“Sweeping also improves 
traffi c safety and benefi ts the 
environment by preventing sand 
from getting into the storm sewers.”
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concrete dividers and traffi c islands 
that the sweeper can’t reach.

In addition to using it as the 
spring cleaning workhorse, the 
Douglas County crew members 
use their Elgin Eagle sweeper 
for cleaning up a variety of spills 
that happen from time to time. It 
performs well at sweeping material 
such as gravel, wet concrete, trash, 
and farm waste. 

Stenneche says the sweeper also 
proves its value in cleaning up in 
the aftermath of windstorms that 
can litter the county roads with 
brush and various other materi-
als. The department also uses the 
sweeper to keep its own equipment 
yard clean, saving dozens of man-
hours per year compared with the 
previous use of skid steers.

The Elgin Eagle four-wheel 
mechanical sweeper is equipped 
with a no-jam conveyor, 4.5-cubic-
yard hopper, 280-gallon water 
tank, and a variable height lift sys-
tem. It sweeps a path 10 feet wide. Missouri City uses Tymco DST-6 dustless sweepers. 
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says Valiante. “We turn on that dust-
less control in those areas.”

The light industries include “a lot 

of landscapers with mulch, concrete 
suppliers, heavy trucks driving out of 
gravel yards,” says Valiante.  

This sweeper has a dual-mode 
air suspension system, enabling an 
operator to switch from a solid rear 
axle for sweeping and dumping 
stability, at variable heights up to 
10 feet, to a fully sprung chassis for 
operator comfort and control during 
high-speed transport. 

The sweeper is suited for appli-
cations requiring versatility. It is 
capable of sweeping bulky items 
such as hubcaps, muffl ers, and dam-
aged tire treads from the road. 

Stenneche says that the Doug-
las County Highway Department 
receives excellent service and sup-
port from the local Elgin Sweeper 
dealer, Nebraska Environmental 
Products, based in Lincoln. “We’re in 
our third season with the sweeper, 
and it’s been very reliable,” he adds. 

Missouri City, TX
Missouri City, TX, was established 
along the fi rst rail line to operate in 
Texas. The line later became part of 
the famous Sunset Route from Los 
Angeles to New Orleans.

The city’s name comes from land 
developers who promoted the new 
community to St. Louis residents. 
They suggested moving there as a 
way to escape Missouri winters.

“We backdoor Houston. We’re 
near Sugarland and Stafford, and 
have 72,000 in population,” says 
Sharon Valiante, assistant director of 
public works for the city.

“We sweep every residential 
street twice a year and major 
thoroughfares at least three times a 
year,” says Valiante. “We have some 
light industrial sections that need 
extra sweeping.”

She explains, “There’s a small 
section of the city that we own. We 
have a lot of municipal districts that 
do their own sweeping. We govern 
what they do through our stormwa-
ter ordinance.”

To keep its 600 lane miles of 
streets clean, the Missouri City 
Department of Public Works uses 
two Tymco DST-6 dustless machines, 
painted white. That particular model 
of sweeper is an unusual choice.

 “We own dustless sweepers 
because we have some light industry,” 

With two machines, one is always 
available: “When one machine 
needs preventive maintenance, 
we use the other one.”

Protecting Streambanks & Shorelines 
with Integrated Erosion Control Systems 

FORESTER UNIVERSITY PRESENTS

BRINGING YOU CUTTING-EDGE TECHNOLOGY AND TOOLS–ANYTIME, ANYWHERE

Like us @ Forester.UniversityFollow us @ ForesterU Add us @ Forester.UniversitySubscribe @ ForesterUniversity

FU
_S

W
14

06
_S

p
on

so
r_

Te
ns

ar
_5

i

Free Webinar!
Tuesday, July 29th @ 11am PDT / 2pm EDT

 

Doug Gaffney, P.E.
Tensar International Corp.

Using the latest in erosion control technologies in your  
streambank and shoreline projects, you can improve 
your project’s durability, reduce your costs, AND increase 
your environmental benefits. Join Jill Pack and 
Doug Gaffney for a FREE webinar exploring how 
geosynthetic reinforced erosion control systems can 
improve stability and performance along your 
riverbanks, lakefronts, and shorelines.

Jill Pack, CPESC
Tensar North 
American Green

Fre
e 

Web
ina

r!

Register today at ForesterUniversity.net!

Earn 1 PDH / 0.1 CEU

Speakers:



50  June 2014 | StormH2O.com

She adds, “We get a lot of rain, 
so the trucks track mud out onto 
the streets. Then the mud dries and 
turns into dust. We require the com-
panies to clean up after their trucks, 
but there’s still a lot of dust.” 

Missouri City’s street sweep-
ing is a concentrated effort by one 
employee. He does community 
service work in the daytime and 
most of the street sweeping in the 
early evenings, before dark, when 
traffi c is not heavy. Sweeping has to 
be done year around.

The street sweeping program 
generates favorable response from 
the city’s residents. “They love to 
see the sweeper with the Missouri 
City logo in their neighborhoods,” 
reports Valiante. “They wave to the 
driver, and even give him cookies.”

With two machines, one is 
always available: “When one 
machine needs preventive mainte-
nance, we use the other one.”

Valiante says that her depart-
ment has been very pleased with the Tymco Model 600, Tier 4

Ty
m

co

Selecting the Best ECBs & TRMs 
for Your Project

Forester University Presents

FU
_S

W
14

06
_W

eb
in

ar
s_

5p

Tina Wills
P.E., CISEC 
HydroDynamics, Inc.

Jerald Fifield 
Ph.D., CISEC, CPESC
HydroDynamics, Inc. 

Thursday, July 24th 11am PDT / 2pm EDT  
  1 PDH / 0.1 CEU

Do you know your erosion control blankets (ECBs) and turf reinforcement 
mats (TRMs)? Join returning speakers Jerry Fifield and Tina Wills as they 

explore the different ECB and TRM products in the marketplace and 
discuss how you can best assess and apply these in your projects. 

BRINGING YOU CUTTING-EDGE TECHNOLOGY AND TOOLS–ANYTIME, ANYWHERE

Like us @ Forester.UniversityFollow us @ ForesterU Add us @ Forester.UniversitySubscribe @ ForesterUniversity

Speakers:

Register today @

ForesterUniversity.net!

New
 

Web
ina

r!



StormH2O.com | June 2014  51

of the need to comply with federal 
water pollution laws, but also of how 
much the efforts of their workers 
contribute to public health. 

The street sweeping work that 
they oversee is also noticed by mem-
bers of the public, in both residential 
and commercial districts. That high 
degree of visibility, plus the ease of 
understanding the work being done, 
offer opportunities for educating local 
residents about good stormwater 
management. 

Margaret Buranen writes on business 
and the environment.

Tymco sweepers. “We like them, and 
my fl eet maintenance supervisor 
likes them.”

Even for a smaller city such as 
Missouri City, Valiante prefers to 
have the street sweeping done in 
house, by municipal employees. 
“It’s more cost effective instead of 
contracting it out, and we set our 
own times for work. We can sweep 
whenever we need to.”

The sweepers are included within 
Missouri City’s capital budget. “Our 
program is to replace them at every 
10 years,” says Valiante.

Like the other cities and 
 departments profi led, Missouri 
City’s Department of Public Works 
performs street sweeping, in part, 
to be in compliance with federal 
water-quality regulations. “We have 
a stormwater program that gets 
audited every year by a  consultant. 
The result is sent to the Texas 
Department of Environmental 
Quality,” says Valiante.

It is obvious that the directors of 
these varied street sweeping pro-
grams are keenly aware not only 

 For related articles:
   www.stormh2o.com/BMP-post-construction
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SMARTMARK (DAS MANUFACTURING)
Storm Drain Markers USA is now stocking QR code markers. The 
markers are permanently installed on or near storm drains. The 
code can be read using a QR code app on a smart phone or other 
device, taking the scanner to “Storm Drain Marking USA,” a website 
dedicated to educating the public on nonpoint-source pollution. 
With the purchase of SmartMark markers, an organization will be 
featured as a sponsor on the educational site.

www.stormdrainmarkersusa.com
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MITERED DRAIN
Mitered Drain, developed by a civil engineer, can be used either as an 
inlet or an outlet. It maximizes the use of bioswales, minimizes use of 
underground storm drain systems, helps eliminate standing water in 
low spots, and reduces stagnant water in pipes. It is great for difficult-
to-drain locations and is a versatile, environmentally friendly solution 
for drainage in residential and commercial applications. Thousands are 
currently in use throughout the US by public works and parks depart-
ments, civil engineers, architects, landscape architects, contractors, and 
homeowners.  

www.mitereddrain.com

HANS GEO COMPONENTS
The Inlet Pro Sediment Bag is manufactured from a woven polypro-
pylene geotextile, specifically designed to help retain the sediment 
and debris that can become dislodged and suspended in storm-
water flows during rain events on a construction project. The bags 
are installed in stormwater catch basins for parking lots, medians, 
along streetscapes, etc., to filter and trap suspended solids. When 
construction is completed, the bags are typically removed and 
reinstalled on another project. Utilizing this form of stormwater inlet 
protection can reduce the potential impacts of sedimentation and 
helps to protect our rivers and streams.

www.hanesgeo.com

SOLINST CANADA LTD.
Combining the convenience and 
portability of smart device tech-
nology, with high-quality Level-
ogger dataloggers, the Solinst 
Levelogger App and Interface 
provide a new, more efficient 
option to get the accurate water 
level data that is required. The 
App Interface for Leveloggers 
uses wireless technology to con-
nect Levelogger to a smart device. With the Solinst Levelogger App, 
the customer can download data, view and save real-time data, and 
program the Leveloggers. Data can then be e-mailed from the field. 

www.solinst.com



StormH2O.com | June 2014  53

ERTEC ENVIRONMENTAL SYSTEMS
Top Guard drain inlet protection devices, by ERTEC, are thought-
fully engineered to balance the tradeoff between street safety, by 
allowing flow, and sediment collection. Top Guard devices stay 
above ground and deliver many benefits: installation, maintenance, 
inspections, and removal are much easier and faster. And because 
grates do not need to be removed, worker’s comp claims are mini-
mized. Total costs are significantly reduced.

www.ertecsystems.com

Showcase is based on information supplied by manufacturers. Some manufacturers did not respond to requests for information. Publication of materials received is subject to editing and availability.

STORMCHAMBER
StormChamber, by HydroLogic Solutions, after many two- and three-
layer installations, installed its first four-layer system in Houston, TX, 
for Community Self Storage. Little area was available to accommodate 
an approximate 25,000-cubic-foot retention system; therefore, the 
engineer and owner were looking at concrete vaults but were forced 
to seek out a lower-cost solution. Construction EcoServices, the local 
StormChamber distributor, was able to document, from independent 
testing data and existing three-layer systems, that the four-layered 
StormChamber system would exceed the loading requirements and 
was significantly less expensive. 

www.stormchambers.com

UNI-GROUP USA
Since 1989, Uni-Group USA manufacturers have offered a solution to 
stormwater runoff with the Eco-Stone Family of Permeable Concrete 
Pavers that combines parking and detention for cost savings and 
better land use while reducing stormwater volumes, peak flows, and 
pollutants. Uni permeable pavers also meet green building and infra-
structure accreditation programs such as LEED, Greenroads, Green 
Globes, Sustainable Sites and Envision. The company offers a num-
ber of designs for residential, commercial, institutional, and munici-
pal applications: Eco-Stone, Eco-Priora, Eco-Optiloc, and Ecoloc.

www.uni-groupusa.org

ULTRATECH INTERNATIONAL INC.
The Ultra-Drain Guard, adjustable frame model stays in place even 
with the grate removed. The adjustable catch basin insert quickly 
resizes to fit almost any storm drain—no trimming of excess fab-
ric required. By adjusting the steel frame, users can maintain the 
proper dimensions to keep the Drain Guard in place—preventing it 
from falling into the basin even when the grate is lifted. Installation 
is quick and clean with no measuring or trimming required. The 
steel frame can be reused and replacement filter fabric available 
and is quickly and easily installed.

www.spillcontainment.com
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BELGARD COMMERCIAL
Belgard Commercial interlocking concrete pavers and segmental 
retaining walls are the best in the business. As part of the Oldcastle 
Architectural Group, the largest concrete products manufacturer 
in North America, Belgard Commercial offers a level of service and 
consistency that no other supplier can match. The combination of 
local market presence and national capabilities allows the company 
to meet and exceed the demanding needs of an ever-changing 
industry. And, its expertise on a variety of commercial site solu-
tions makes it a valuable resource for partners in the commercial 
construction industry.

www.belgardcommercial.com 

RAINWISE INC.
The original RainWise RainLOG rainfall data logger set the standard 
for reliable, low-cost rain data gathering in a simple, easy-to-use 
turnkey package. The next-generation RainLOG 2.0 with enhanced 
technology features USB connectivity, common 2 x AAA battery 
power source for a full year of continuous operation, 2 MB of Non-
volatile Flash Memory for years of rainfall data storage, free com-
prehensive software, and a two-year warranty. It is also compatible 
with all manufacturer tipping bucket rain gauges.

www.rainwise.com/rainlog 

This design manual is a must-read for all landscape  

architects, landscape designers, horticulturalists, agronomists, 

hydrologists, developers, contractors, land use planners, and 

public works engineers, to name a few.  

The Sustainable Site 
by Rodney W. Tyler, Alexander Marks,  
and Dr. Britt Faucette, CPESC, LEED AP
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Anyone who disturbs  
or restores the soil should 
read this book. 

Order today at www.ForesterPress.com.

FORESTER
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Forester University Presents 

Register today @ 

ForesterUniversity.net!

Learn when you want, where you want! Forester University’s on-demand webcast 
library features recorded versions of all our live webinars, available for viewing at your 
leisure. Watch the video, take a quiz, and earn CEU and PDH credits. Here’s just a few of the 
100+ available:

Free! How Is Technology Changing the Water Utility Industry?
Dan Merritt & Kristie Anderson, Badger Meter                                              1 PDH / 0.1 CEU

New! Introduction to Permeable Pavements
David Hein, P.Eng., V.P. of Transportation, ARA                                           1 PDH / 0.1 CEU

New! Introduction to Simple Linear Regression & R
Joseph Ofungwu, Ph.D., P.E., Pratt Institute                                              3 PDH / 0.3 CEU

New! Low-Volume Roads Engineering Best Practices
Gordon Keller, PE, GE, Genesee Geotechnical                                                  1 PDH / 0.1 CEU

New! Sediment & Erosion Control Master Class Series
Jerald Fifield, Ph.D., CISEC, CPESC and Tina Wills, PE, CISEC                9 PDH / 0.9 CEU

Free! Successful Green Infrastructure Drivers
Kari Mackenbach, CFM BCES, John Ricketts, P.E., and  
Amir Ehsaei, Ph.D., URS Corporation 1 PDH / 0.1 CEU

On-Demand Webcasts

Watch the video, take a quiz, 

and earn CEU/PDH credits.
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Like us @ Forester.UniversityFollow us @ ForesterU Subscribe @ ForesterUniversity Add us @ Forester.University

BRINGING YOU CUTTING-EDGE TECHNOLOGY AND TOOLS–ANYTIME, ANYWHERE



Keep Your Training 
on Course

Live and On-Demand  
Webinars, Webcasts, and Master Classes
Brush up on your skills, or learn something new. Our live webinars, on-demand webcasts, and master class 
series connect you to the industry’s experts, tools, and technology. Whether watching in the office or in the field 
on your smart phone, Forester University is your education connection to ongoing professional development, 
real-world training, and CEU/PDH credits.
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Like us @ Forester.UniversityFollow us @ ForesterU Add us @ Forester.UniversitySubscribe @ ForesterUniversity
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DuraWattle™

Made to be driven over

916-922-9222 
wtbinc.net

Made tMMade to be ddMMM t b db dMade t

The most durable sediment barrier on the market

Reusable over multiple jobsites and multiple years,  
giving you a low annual cost

ASTMD tests show 96.6%  
sediment retention

Quick and easy to install

Versatile applications:  
soil, sidewalk, hard-surfaces
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For many, the word “great” in Great Lakes describes more than just the size of the five lakes that 
surround the Michigan peninsula and whose shorelines are accessible to six US states and Ontario, 
Canada. “Great” also describes the immense ecological, economic, and recreational value that the 

lakes—which contain 21% of the world’s surface fresh water—provide. One of the lakes’ biggest advocates is 
Katie Rousseau, associate director of the Clean Water Supply Program for American Rivers, an organization 
dedicated to protecting and restoring the nation’s rivers. Rousseau is on staff at the organization’s Midwest 
Great Lakes field office. Her mission is to improve existing efforts for clean water, focusing on increasing 
the use of green infrastructure to reduce polluted stormwater, flooding, and sewer overflows. To that end, 
Rousseau works on policy issues, public outreach, and education, not just locally but on a national level as 
well. She matches organizations, businesses, and people with the right resources to help them meet their 
goal of using green infrastructure. That work entails a broad range of tasks. 

BY CAROL BRZOZOWSKI

“I’ve worked on very local issues such as installing rain gardens 
and selling rain barrels, and on broader policy issues such as 
the US Environmental Protection Agency’s national stormwater 
rulemaking,” says Rousseau. “I think of my job as coordinating, 
catalyzing, and advocating for green infrastructure for clean water 
and more sustainable communities.”  

What She Does Day to Day
“Recently, I’ve been reviewing and analyzing local codes and 
ordinances and recommending how to improve them to facili-
tate better stormwater management practices,” says Rousseau. 
She bases her effort on American Rivers’ publication Local Water 
Policy Innovation, which provides nationwide examples of codes 
and ordinances. She also reviews master plans, hosts workshops, 
and works with local governments to help frame and advance 
their green infrastructure goals. 

What Led Her Into This Field 
Rousseau has a scientifi c and technical background, but it was a 
class at The Ohio University on conservation of natural resources 
that truly piqued her interest in the topic. 
Rousseau was fi nishing her teaching 
degree and went on to teach earth 
sciences in Maryland for several years. 
But her enjoyment of that class kept 
tugging at her heart. “I liked teaching, but 
realized that I was more interested in 
conservation issues on a broader level,” 
says Rousseau. She began interning 
with GIS fi rms, worked as a GIS techni-
cian for Lucas County, OH, and returned 
to graduate school for a Masters of 
 Science degree in geography, focus-
ing on watershed planning. She joined 
American  Rivers in 2007. Rousseau says 
she regards conservation as “the perfect 
way to stay engaged with people” while 
utilizing her technical expertise.

What She Likes Best About Her Work
Rousseau derives her greatest sense of joy in “knowing I’m work-
ing on an issue bigger than just me, that it affects everyone and 
is part of a growing national trend,” she notes.  

Her Biggest Challenge
In a recent blog post for American Rivers, Rousseau points out 
that combined sewer overfl ows (CSO) remain a problem in 
many older industrial cities, including those around the Great 
Lakes. Cities are slowly separating the systems into dedicated 
pipes for stormwater and wastewater. Wastewater is treated 
and distributed back into Lake Erie, from which the region 
gets its drinking water. Stormwater is not treated, Rousseau 
points out, adding it gets discharged into the creeks, rivers, 
and streams. That wouldn’t be a problem if the stormwater 
was clean, but it’s not, she says, adding that it contains pollut-
ants such as oil, grease, fertilizer, and garbage from roadways, 
farm fi elds, rooftops, and other hard surfaces. Green infra-
structure will alleviate the strain on the region’s antiquated 
sewer systems, says Rousseau. She says her biggest challenge 

is to push municipalities beyond the 
minimum standards and help them 
think of ways to be innovative. 

“Local governments are under 
a lot of pressure, so we try to bring 
resources to them,” she says. “I’ll 
continue to work with those interested 
local governments on how to think 
about innovative ways to manage 
water. This includes showing them how 
it could work. We bring examples from 
other places in the areas of planning, 
permits, and fi nance, and we host 
technical transfer tours. When things 
change, it’s always inspiring.” 

Frequent contributor Carol Brzozowski specializes 
in topics related to stormwater and technology.

Katie Rousseau
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