
























ence with the Midland Avenue 
plant, she knew that green infra-
structure provided very feasible 
options for improving stormwater 
management.

“I had an obligation to pursue 
a better way than just building 
another sewage treatment plant in 
downtown Syracuse,” Mahoney 
says. “The information we had in 
2008 was much different than the 
information my predecessor had 
in 1988 when the consent order 
was fi rst put together. They didn’t 
have all the choices we have today, 
but there was an unwillingness to 
see what new technologies existed 
and maybe adapt the plan along 
the way.”

The county went back to the 
federal court and asked for a one-
year extension on the next mile-
stone for the ACJ. The request was 
granted. Mahoney’s staff quickly 
assembled teams to explore green 
infrastructure, dusting off the 
research developed by a neighbor-
hood group that had identifi ed 
alternatives to the Midland Ave-
nue plant. The National Resource 
Defense Council presented its 
Rooftops to Rivers initiative to the 
county, showing how other com-

munities use green infrastructure 
as an alternative to treatment plants.

Mahoney sought locals who 
wanted to change the status quo in 
water treatment, such as the 
Onondaga Indian Nation. The 
group, which considers Onondaga 
Lake sacred ground, had previ-
ously been excluded from the 
decision-making process.

In addition, community groups 
joined the movement because they 
opposed the construction of new 
sewage treatment plants that would 
cause inconvenience during con-
struction and be unsightly in the 
downtown area. Site preparations 
had already begun for the new 

treatment plant at Armory Square 
in Syracuse’s thriving downtown 
business district, stirring concern 
from residents.

“The construction fence was up, 
the sign was up, the site was being 
cleared and there were big pipes 
on site,” Mahoney says. “People saw 
that it was real that the county was 
going to build a treatment plant in 
downtown Syracuse. It wasn’t theo-
retical; it was real. It got more of 
the community’s attention.”

Once there was solid evidence 
that environmental alternatives 
would be more effective for meet-
ing the ACJ requirements and less 
costly in the long term, even par-
ties who once opposed Mahoney’s 
redirection efforts became allies, 
including city offi cials and the 
Atlantic States Legal Foundation, 
which fi led the original lawsuit 
against the county for the sewage 
overfl ows.

Requesting an amendment
After a year of planning, the 

county had support from many 
groups, including the EPA. Onon-
daga County went back to the fed-
eral courts and asked that the ACJ 
be amended to include green 
infrastructure as a solution. As a 
sign of commitment to a green 
infrastructure plan, and to further 
persuade the court to agree to the 
amendment, the county suggested 
aggressively increasing the required 
capture rate — previously set as 87 
percent capture by 2018 — to 95 
percent.

“There was some hesitation from 
the court because there had been 
no precedent for them. There was 
no community we could point to 
and say they were successful,” 
Mahoney says. “It was a leap of 
faith by the federal court to agree 
to the green infrastructure. They 
did it because all the parties came 

(continued)

CONVENTION CENTER 
GREEN ROOF

The OnCenter Complex Convention Center has a 60,000-square-
foot green roof system to capture more than 1 million gallons of water 
runoff annually. The roof has a waterproof membrane liner covered 
with a layer of lightweight growing medium, planted with a mix of 
low-growing succulent vegetation.

It is one of the largest green roof applications in the Northeast and 
one of the largest sustainable convention centers in the country. The 
convention center green roof project, led by contractor J&B Installa-
tions, cost $1 million.

“We aren’t making 
short-term decisions about

how to solve a problem 
for today. We are making 
more long-term decisions 
about solving issues for 
generations to come.”

Joanie Mahoney

The OnCenter Complex Convention Center 
has a 60,000-square-foot green roof system 
that captures more than 1 million gallons of 
water runoff annually.

The Avery Avenue Pass Arboretum Project is one of many collaborations 
between Onondaga County and the City of Syracuse Parks Department. 
The project includes the installation of 11,000 square feet of rain gardens 
along the east side (Avery Ave.) of the park.
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they progress through the list of 
assets to be inspected. Lines are 
cleaned utilizing a Vactor 2115 
combination sewer cleaning unit, 
and inspected with a vehicle-
mounted mainline camera system 
by CUES. Pipeline Inspection Ser-
vices streamlines its efforts for the 

district by having the cleaning and 
TV crews working in tandem, with 
just one crew member on each 
truck. Inspection findings are cap-
tured using Granite XP pipe sur-
vey software and provided to the 
district for import into their sewer 
maintenance database program, 
Operator Assisted Sewer Informa-
tion System (OASIS) by Utility 
Software, for future tracking, anal-

ysis and maintenance action.
When defects that could con-

tribute to potential I&I or other 
system performance problems are 
discovered, Pipeline Inspection 
Services develops a plan of action 
and recommendations for Day. 
The relationship between contrac-

tor and agency is highly symbiotic 
and the level of cooperation and 
trust these two entities enjoy has 
helped the district deal with its 
infrastructure repairs efficiently and 
cost-effectively.

“When they come to me and 
show me the leaks I have in my col-
lection system, they also provide 
costs and what they feel the best 
trenchless methods will be to repair 

the problems. I know when they 
tell me something they’re not 
blowing smoke, that they’re actu-
ally telling me the honest truth. 
They do their homework. I trust 
them, or else they wouldn’t be 
doing any of my work,” Day says. 

Diversity and flexibility
Pipeline Inspection Services has 

brought many trenchless methods 
to the table for Day’s consideration 
and Day and the district have read-
ily embraced any and all new tech-
nology and approaches that can 
solve the community’s infrastruc-
ture challenges while saving bud-
get dollars.

To date, the district has employed 
the use of chemical grouting, man-
hole-to-manhole CIPP lining, CIPP 
point repairs and spray-applied poly-

urethanes, selecting methods and 
technologies based on each unique 
situation versus attempting to reha-
bilitate with a one-size-fits-all 
approach. Analyzing each repair 
to determine a best-case scenario 
not only provides for a solid long-
term solution but also gives Day 
the information needed to allo-
cate his annual budget prudently.

For example, moderate manhole 
infiltration is most often remediated 
by high-pressure chemical grout-
ing, using Hydro-Active Cut by 
De Neef Construction Chemicals. 
Chemical grouting is also used in 
mainline repairs but only in situa-
tions where the lines are deep and 
will retain water, since the grout 
will not cure properly if conditions 
are too dry. In those cases, CIP 
point repairs will be recommended 

“As a contractor serving small communities 
like Star, we have to constantly look for new and 
better ways to address infrastructure problems.”

Scott Wendling

Hydroexcavator operator Robert Dunfee of Pipeline Inspection Services 
operates the Vactor 2115 combination sewer cleaning unit while Pipeline 
Inspection Services president Darin Barnes supervises.

Chris Wilson of Pipeline Inspection Services prepares to send a CUES 
inspection camera into a sewer main.

as the better alternative. For man-
holes, wet wells and lift stations in 
need of more robust rehabilita-
tion, spray-applied polyurethanes 
from Sprayroq are applied.

“As a contractor serving small 
communities like Star, we have to 
constantly look for new and better 
ways to address infrastructure prob-
lems,” says Scott Wendling, vice president of Pipeline Inspection Services. 
“We evaluate the systems and technology we use and recommend to our 
clients pretty intensively. We review the key manufacturers in each method 
and develop an assessment of how they will fit with what our clients need. 
As a result, we’ve developed a strong arsenal of solutions to call upon for 
just about any situation. But we’re not afraid to send Hank and other cli-
ents in another direction if something we can’t 
provide would be the better fit for their project.”

Case in point: a recent dyke washout on the 
Boise River created a situation where the drainage 
ditch was several feet deeper than normal and a 
section of mainline that spanned the drainage 
canal was completely underwater. Upon inspec-
tion, major holes were pinpointed throughout the 
line. This stretch of line is exposed under normal 
conditions, so a rehabilitation method that would 
provide strong structural ability was required. In 
addition, the line was located on the shoulder of 
the primary north-south highway route into town, 
so traffic control and disruption to the community 
were of concern. CIPP lining was selected as the 
rehabilitation method and Pipeline Inspection Ser-
vices performed the installation of a 457-foot-long, 
6-millimeter-thick liner, versus a standard 4.5-milli-
meter-thick liner, to provide the extra structural 
support needed.

“Without the ability to make such a repair 
affordably and quickly with trenchless technology, 
we would’ve gotten several million gallons a day of 
extra water coming into the wastewater treatment 
plant while that line was submerged,” Day relates. 
“Since the repair, we’ve had zero infiltration com-
ing from that line.”

 
The big pay off

Major repairs like this and countless other 
small efforts have contributed to the great success 
of the district’s I&I remediation program. During 
the last season of inspection and repairs, Star Sewer 
and Water District spent $16,520 on infiltration 

rehabilitation projects that resulted 
in a reduction of inflow to the treat-
ment plant by 17 percent. This 
equated to a lowering of treatment 
costs by $169 per day or $61,685 
annually, netting an overall savings 
of $45,165 for the year.

“On a national average, 1 gallon 
per minute of groundwater entering 

a collection system costs $526.15 per year,” Day says. “To some, a figure like 
$46,000 may seem small, but you take that over a lifetime and that’s one 
heck of a lot of money that you can invest elsewhere to improve your 
system, treatment facilities and customer service just from removing a 
few gallons of water coming in a day. In the big picture, every drop really 
does count.” F

“Without the ability to make such a repair affordably 
and quickly with trenchless technology, we would’ve 
gotten several million gallons a day of extra water 

coming into the wastewater treatment plant 
while that line was submerged.”

Hank Day

MORE INFO:
CUES
800/327-7791
www.cuesinc.com
(See ad page 16)

De Neef Construction 
Chemicals, Inc.
800/732-0166
www.deneef.com

Sprayroq, Inc.
205/957-0020
www.sprayroq.net

Utility Software, LLC
925/283-1963
www.sewers.com

Vactor  
Manufacturing
800/627-3171
www.vactor.com
(See ads pages 3 and 50)
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that actually raises the unit rate for water as the 
overall volume of water drawn goes up.

Promoting conservation is also an extensive 
part of the agency’s mission, a mission that falls 
under the eye of Mark Cassalia, water conservation 
supervisor.

When the water supply becomes really limited, 
strict measures can be required, like restrictions on 
watering lawns and other usage constraints, Cassa-
lia says. But much of the conservation program is 
aimed at preventing things from ever getting that far.

Water conservation audit teams follow up if cus-
tomers call to complain of leaks in their water systems. They also bird-dog 
water bills and offer to come in and help customers who see huge spikes 
above typical use  — typically 1,500-2,000 gallons per month during the 
indoor season of winter, Cassalia says.

Smart readers, dry landscape
The city buys $71 remote “smart readers” that 

customers can buy for $30 and use to track their 
own water usage. About the size of a cellphone, the 
wireless readers are placed where they’re easily 
seen — on the outside of the fridge, for instance — 
and collect data from the customer’s water meter. 
The user typically takes a reading at night, makes a 
note of it, and then zeroes out the reader. The next 
morning, the device is read again. “If any gallons 
went through, you have a leak,” Cassalia says.

Public education is an important component. 
The city promotes the use of low-volume shower 
heads and sink aerators. “That can return the cost 
on your water bill within a month to three months,” 
Cassalia says. The city rebates up to $75 per toilet if 
a homeowner has a new 1.28 gal/flush toilet 
installed. For toilets that can flush on a gallon or 
less, the rebate goes up to $150.

Lawns and gardens are another point of focus.
“We only receive 14 inches of precipitation a 

year, so having a lawn is nearly impossible without 
irrigation,” Cassalia says. “Approximately 75 per-
cent of our customers have a built-in irrigation sys-
tem or an automatic sprinkler system. Those of us 
who don’t, have to water by hand pretty frequently.”

That leads to another Aurora strategy: giving 
rebates to customers who replace their water-needy 
lawns with “xeriscape” — landscaping that is designed 
for arid conditions.

The city will pay $1 for every square foot of land 
that has been xeriscaped, up to $10,000 for a resi-
dential property and $25,000 for larger plots of 
land. Ornamental grasses and shrubs are among 
the characteristic choices for such a climate-
friendly landscape, and tolerate much less water 
than the standard suburban lawn bluegrass.

Aurora also encourages people to use the rain 
they do get to water their lawns rather than relying 
on the outdoor spigot and hose. And when new 
development comes in, the city planning depart-
ment requires that no more than 40 percent of the 
landscaping can be conventional bluegrass lawn, 
Cassalia says.

Aurora Water puts on about 25 adult education 
classes a year in the community; a “youth water fes-
tival” for fifth-graders that draws 1,600 students 
every year who come to the Aurora Water facilities 

and spend the day learning about how water works; 
and additional lesson plans and curriculum materi-
als provided to schools and teachers. 

Sustainable future
All of this, says Cassalia, is aimed at infusing the 

whole community with the same appreciation for 
the value of water and the importance of taking 
responsibility for using it wisely that Aurora Water 
has already long understood.

“We know it’s not sustainable in the long run to 
develop as we did in the ’70s and ’80s, with blue-

grass fence to fence,” Cassalia says. “It just doesn’t match our climate, and 
the amount of energy we use to get that water there — it’s very difficult.”

“We know it’s not sustainable 
in the long run to develop as  
we did in the ’70s and ’80s, 

with bluegrass fence to fence. 
It just doesn’t match our climate, 

and the amount of energy we 
use to get that water there —

it’s very difficult.”
Mark Cassalia

(continued)

ties. So Aurora Water and its counter-
part agency in Denver work together 
with fish and wildlife agency offi-
cials to make sure that as they draw 
down water, levels remain sufficient 
to support the fish population as 
well as recreational activities. 

Managing storage
The volume of water flow into 

Aurora’s system can fluctuate dras-
tically. During the worst drought 
in recent years, 2002, the inflow of 
water was 23,000 acre-feet — less 

than half the yearly demand.
Darling says more sophisticated 

weather forecasting tools are now 
available to help the agency more 
accurately gauge the likelihood of 
precipitation.

The recently completed $653 
million Prairie Waters Project is 
also adding to Aurora’s resources. 
The project recaptures water that 
has already been returned once to 
the South Platte after treatment.

The water is recovered down-
stream and piped 34 miles back to 
a new, state-of-the-art treatment 
facility near the Aurora Reservoir. 
Some 10,000 acre-feet of water — 
about 20 percent of the annual 
demand — can be recaptured that 
way, Murphy says.

Maintenance schedule
Ongoing maintenance has helped

improve Aurora’s efficiency. The 
city’s 11,500 fire hydrants are 
inspected and serviced every year, 
and some 30,000 valves in the dis-
tribution system are examined in 
order of their critical significance 
in the system.

The agency has four employ-
ees who are almost entirely dedi-
cated to leak detection, whether 
for routine investigation or to 
solve water main breaks, Ries says. 
That has built important expertise 
and has also minimized traffic dis-
ruptions and reduced the length 
of time water has to be turned off 
for repairs.

An extensive battery of jetter/
vacuum combination trucks — four 
from Vac-Con, two from other sup-
pliers — and five CCTV inspection 
vans equipped with RS Technical 
cameras and transporters help 

keep things humming throughout 
the system. Aurora uses POSM Pro 
Pipeline Observation System Man-
agement to capture and manage 
its pipeline inspection data. The 
agency’s principal tools also include 
a wide range of leak detection equip-
ment, including Fluid Conserva-
tion Systems (FCS) and Schonstedt 
Instrument Co. leak correlators, FCS 
Leak Loggers, and a variety of ground 
and other electronic microphones 

from Fisher, Vivax-Metrotech, Heath 
Consultants and Pollardwater.com. 
The Metrotech 810 and Heath 
Tech 800 line locators round out 
Aurora’s tool chest.

Lowering demand
Multiple strategies help Aurora 

keep demand for water in check. 
The most basic is a billing structure 
based strictly on use — no tax-
payer funds go into the agency —  

Public outreach is an important aspect of Aurora’s operations, creating 
stronger relationships with customers and an understanding of the utility’s 
goals and initiatives. The public outreach team includes from left, front row, 
Robert Stehlik, Diana Denwood, Sandy Tirrell, Lynn Chardoulias; second 
row, Natalie Brower-Kirton, Gail Puppe, Judy Arffman, Mark Cassalia, Mike 
Lennon; third row, Austin Krcmarik, Bill Wobido, Tim York, Zach Versluis, 
and Lyle Whitney.

The Aurora leak detection team 
includes, from left, water mainte-
nance mechanics Hector Razo and 
Dave Galindo, water maintenance 
supervisor Mike Hayes, and senior 
water maintenance specialist 
Anthony Beazer.

Senior program specialist Natalie Brower-Kirton spends much of her time in 
classrooms teaching children where their water comes from and how to 
conserve.
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that actually raises the unit rate for water as the 
overall volume of water drawn goes up.

Promoting conservation is also an extensive 
part of the agency’s mission, a mission that falls 
under the eye of Mark Cassalia, water conservation 
supervisor.

When the water supply becomes really limited, 
strict measures can be required, like restrictions on 
watering lawns and other usage constraints, Cassa-
lia says. But much of the conservation program is 
aimed at preventing things from ever getting that far.

Water conservation audit teams follow up if cus-
tomers call to complain of leaks in their water systems. They also bird-dog 
water bills and offer to come in and help customers who see huge spikes 
above typical use  — typically 1,500-2,000 gallons per month during the 
indoor season of winter, Cassalia says.

Smart readers, dry landscape
The city buys $71 remote “smart readers” that 

customers can buy for $30 and use to track their 
own water usage. About the size of a cellphone, the 
wireless readers are placed where they’re easily 
seen — on the outside of the fridge, for instance — 
and collect data from the customer’s water meter. 
The user typically takes a reading at night, makes a 
note of it, and then zeroes out the reader. The next 
morning, the device is read again. “If any gallons 
went through, you have a leak,” Cassalia says.

Public education is an important component. 
The city promotes the use of low-volume shower 
heads and sink aerators. “That can return the cost 
on your water bill within a month to three months,” 
Cassalia says. The city rebates up to $75 per toilet if 
a homeowner has a new 1.28 gal/flush toilet 
installed. For toilets that can flush on a gallon or 
less, the rebate goes up to $150.

Lawns and gardens are another point of focus.
“We only receive 14 inches of precipitation a 

year, so having a lawn is nearly impossible without 
irrigation,” Cassalia says. “Approximately 75 per-
cent of our customers have a built-in irrigation sys-
tem or an automatic sprinkler system. Those of us 
who don’t, have to water by hand pretty frequently.”

That leads to another Aurora strategy: giving 
rebates to customers who replace their water-needy 
lawns with “xeriscape” — landscaping that is designed 
for arid conditions.

The city will pay $1 for every square foot of land 
that has been xeriscaped, up to $10,000 for a resi-
dential property and $25,000 for larger plots of 
land. Ornamental grasses and shrubs are among 
the characteristic choices for such a climate-
friendly landscape, and tolerate much less water 
than the standard suburban lawn bluegrass.

Aurora also encourages people to use the rain 
they do get to water their lawns rather than relying 
on the outdoor spigot and hose. And when new 
development comes in, the city planning depart-
ment requires that no more than 40 percent of the 
landscaping can be conventional bluegrass lawn, 
Cassalia says.

Aurora Water puts on about 25 adult education 
classes a year in the community; a “youth water fes-
tival” for fifth-graders that draws 1,600 students 
every year who come to the Aurora Water facilities 

and spend the day learning about how water works; 
and additional lesson plans and curriculum materi-
als provided to schools and teachers. 

Sustainable future
All of this, says Cassalia, is aimed at infusing the 

whole community with the same appreciation for 
the value of water and the importance of taking 
responsibility for using it wisely that Aurora Water 
has already long understood.

“We know it’s not sustainable in the long run to 
develop as we did in the ’70s and ’80s, with blue-

grass fence to fence,” Cassalia says. “It just doesn’t match our climate, and 
the amount of energy we use to get that water there — it’s very difficult.”

“We know it’s not sustainable 
in the long run to develop as  
we did in the ’70s and ’80s, 

with bluegrass fence to fence. 
It just doesn’t match our climate, 

and the amount of energy we 
use to get that water there —

it’s very difficult.”
Mark Cassalia

(continued)

ties. So Aurora Water and its counter-
part agency in Denver work together 
with fish and wildlife agency offi-
cials to make sure that as they draw 
down water, levels remain sufficient 
to support the fish population as 
well as recreational activities. 

Managing storage
The volume of water flow into 

Aurora’s system can fluctuate dras-
tically. During the worst drought 
in recent years, 2002, the inflow of 
water was 23,000 acre-feet — less 

than half the yearly demand.
Darling says more sophisticated 

weather forecasting tools are now 
available to help the agency more 
accurately gauge the likelihood of 
precipitation.

The recently completed $653 
million Prairie Waters Project is 
also adding to Aurora’s resources. 
The project recaptures water that 
has already been returned once to 
the South Platte after treatment.

The water is recovered down-
stream and piped 34 miles back to 
a new, state-of-the-art treatment 
facility near the Aurora Reservoir. 
Some 10,000 acre-feet of water — 
about 20 percent of the annual 
demand — can be recaptured that 
way, Murphy says.

Maintenance schedule
Ongoing maintenance has helped

improve Aurora’s efficiency. The 
city’s 11,500 fire hydrants are 
inspected and serviced every year, 
and some 30,000 valves in the dis-
tribution system are examined in 
order of their critical significance 
in the system.

The agency has four employ-
ees who are almost entirely dedi-
cated to leak detection, whether 
for routine investigation or to 
solve water main breaks, Ries says. 
That has built important expertise 
and has also minimized traffic dis-
ruptions and reduced the length 
of time water has to be turned off 
for repairs.

An extensive battery of jetter/
vacuum combination trucks — four 
from Vac-Con, two from other sup-
pliers — and five CCTV inspection 
vans equipped with RS Technical 
cameras and transporters help 

keep things humming throughout 
the system. Aurora uses POSM Pro 
Pipeline Observation System Man-
agement to capture and manage 
its pipeline inspection data. The 
agency’s principal tools also include 
a wide range of leak detection equip-
ment, including Fluid Conserva-
tion Systems (FCS) and Schonstedt 
Instrument Co. leak correlators, FCS 
Leak Loggers, and a variety of ground 
and other electronic microphones 

from Fisher, Vivax-Metrotech, Heath 
Consultants and Pollardwater.com. 
The Metrotech 810 and Heath 
Tech 800 line locators round out 
Aurora’s tool chest.

Lowering demand
Multiple strategies help Aurora 

keep demand for water in check. 
The most basic is a billing structure 
based strictly on use — no tax-
payer funds go into the agency —  

Public outreach is an important aspect of Aurora’s operations, creating 
stronger relationships with customers and an understanding of the utility’s 
goals and initiatives. The public outreach team includes from left, front row, 
Robert Stehlik, Diana Denwood, Sandy Tirrell, Lynn Chardoulias; second 
row, Natalie Brower-Kirton, Gail Puppe, Judy Arffman, Mark Cassalia, Mike 
Lennon; third row, Austin Krcmarik, Bill Wobido, Tim York, Zach Versluis, 
and Lyle Whitney.

The Aurora leak detection team 
includes, from left, water mainte-
nance mechanics Hector Razo and 
Dave Galindo, water maintenance 
supervisor Mike Hayes, and senior 
water maintenance specialist 
Anthony Beazer.

Senior program specialist Natalie Brower-Kirton spends much of her time in 
classrooms teaching children where their water comes from and how to 
conserve.
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Conquer.

Proudly Manufactured in the U.S.A.  |  ARIESINDUSTRIES.com  |  (800) 234-7205

Become the conqueror of cross-bore locating. Get down the line inspecting 30, 40 … 50 plus laterals 
a day experiencing unparalleled productivity with the Aries LETS (Lateral Evaluation Television System).

Engineered to inspect a mainline up to 48-inch diameter and a lateral of more than 150-feet, the Aries 
LETS has features robust enough to enable you to easily conquer the opportunities in front of you. Add 
the self-cleaning PE3600 Pan/Tilt camera and you have the most complete system available today for 
navigating and inspecting the toughest lateral line conditions.

Begin your conquest. Unleash the relentless Aries LETS to discover dangerous cross-bore locations. 
For more information, contact your Aries dealer or sales representative today.
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pipe’s centerline. The camera is 
secured with a pair of hand-oper-
ated clamps; the cable is secured 
with a press-and-twist connector.

The unit was run through a 
lights check. On the surface, when 
strobing, the individual flashes are 
not detectable by the human eye; 
they appear to shine continuously. 
The transporter control system 
was also checked on the residen-
tial street. The unit was intro-
duced into the manhole using the 
standard CUES lowering hook 
method. The cable was routed 
through an anti-chafing device as 
it entered the mainline and through 
a pulley at the manhole lip. These 
measures assure the cable’s free 
movement through these poten-
tial pinch-points and add an extra 
level of protection for the cable’s 
exterior surface.

In the inspection truck’s oper-
ations cab, Haughton was loading 
manhole identification informa-
tion, pipe characteristics, GPS cod-
ing and related information into 

the Granite XP software. Then 
Kovacs, a PACP certified evalua-
tor, took over. He initiated the 
tractor’s forward movement and 
observed the video feed as it was 
received. After verifying image 
quality, camera orientation and 
proper tractor response, the tra-

verse was initiated and image cap-
ture began immediately.

On screen, the images were 
displayed in three “panes.” The tra-
ditional real-time, forward-look-
ing view is in the largest pane on 
the right portion of the monitor. 
As the traverse continued, the 
stitched segments displayed, seg-
ment-by-segment, down the left 
side pane. A similar, but longer 
stitched image spread across the 
monitor’s bottom pane. As the 
transporter advanced, the images 
moved across the pane, keeping 
pace with the transporter’s prog-
ress through the pipe.

By looking at the different panes, 
the operator could see what the 
camera was encountering. He could 
see a panoramic view of the pre-
ceding 50 feet of pipe in the bottom 
pane, and to the left, a column of 
multi-flat stitched segments.

The entire traverse and data 
capture was accomplished with the 
tractor operating on cruise control 
and required no operator inter-
vention. When the next manhole 
in the line was encountered, the 
operator could choose retrieval or 
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Kovacs demonstrated the Gran-
ite XP software in the inspection 
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again displayed in three panes. 
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obtained measurements. These 
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to be stored, selected and entered 
by mouse click rather than key-
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Observer’s comments
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inspection components — lights 
and camera — are combined into 
a single unit, the DUC. This enables 
owners of prior generation or leg-
acy transporters and image capture 
systems to immediately transition 
into digital CCTV inspection with 
limited secondary costs.

The DUC requires complemen-
tary software for image manipula-
tion and condition assessment 
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The four projecting lens protectors 
(at 3, 6, 9 and 12 o’clock) are seen in 
this fish-eye view. Also discernible 
are the four “columnated” beams 
of light (10, 2, 4 and 8 o’clock). The 
less intense diffused light has been 
“softened” as it passes through the 
lens shield.

The transporter and DUC are being lowered into the manhole using a 
standard CUES introduction pole.

“Typically, the digital data is recorded in a single 
uninterrupted pass without operator-directed stop 

and look, pan and tilt actions. This continuous 
data gathering process can increase productivity 

by a factor of five.”
Paul Stenzler

reporting and data management. 
An appropriately sized and con-
trolled transporter is needed to 
carry it through the pipes. Because 
of the more rigorous demands of 
digital image manipulation, more 
than a basic laptop computer will 
be needed.
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be redefined and limited to unit 
configuration, connection, intro-
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Manufacturer’s comments
CUES vice president of sales 
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DUC, with eight times greater pic-
ture resolution, is a new genera-
tion of high-definition video 
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“Typically, the digital data is 
recorded in a single uninter-
rupted pass without operator-
directed stop and look, pan and 

tilt actions. This continuous data 
gathering process can increase 
productivity by a factor of five.”
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making the transition from ana-
log to digital data an appealing 
opportunity to increase accuracy 
and productivity while lowering 
operation costs.” F

Granite XP software presents information in a variety of user-changeable 
formats. This configuration was selected to facilitate recording condition 
assessment information. The position indicator bar in the center of the 
extended flat window (right) shows the viewpoint relative to the overall traverse.
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For organizations where the 
weekly or monthly newslet-
ter is still the gold standard 
of internal communications, 

here’s something to ponder, in 
fewer than 140 characters, no less: 
social media can be a highly effec-
tive way to develop ongoing, engag-
ing dialogue with employees.

It’s not that the “dead-tree” 
newsletter has completely gone — 
or should go — the way of carbon-
paper copies and electric typewriters. 
But to more effectively communi-
cate with employees these days, 
particularly younger workers, orga-
nizations should consider augment-
ing their traditional methods of 
reaching out with social media like 
micro-blogs, Wikis and Twitter.

A recent survey performed by 
the Society for Human Resource 
Management estimates that 20 
percent of companies use social 
media for internal communica-
tions. As such, there are plenty of 
organizations that are “ripe for the 
social-media picking,” says Amanda 
Laird, a consultant at Maverick PR 
in Toronto, Ont.

“Social media is not a silver bul-
let to cure communication problems, 
but it can be used in conjunction 
with other methods, from newslet-
ters to bulletin boards in lunch-
rooms,” she explains. “Better isn’t 
necessarily a good word to use, but 
social media can help bridge some 
gaps and complement more tradi-
tional means of communication.”

As an example, Laird points to 
a former client she worked with 
where research showed employees 

were not reading a 1,200-word 
weekly newsletter. But when the 
organization complemented the 
newsletter with a micro-blogging 
platform — sort of like Twitter, but 
based inside the company’s fire-
walls — to communicate internal 
messages, employee engagement 
increased.  

“Employees found it easier to 
digest when they received one or 
two lines of high-level, pertinent 
information,” she says. “We used it 
for everything from communicat-
ing sales wins to asking employees 
not to eat other employees’ 
lunches to promoting the next 
‘town hall’ meeting.” 

Bottom-up, not top-down
One of the primary benefits of 

social media is that it provides an 
alternative to top-down communi-
cation, where an executive or the 
human resources department 
sends messages from on high to 
employees. For example, micro-
blogging, in which small pieces of 
digital content are posted on a 
company’s intranet, makes it easy 
for employees to weigh in on top-
ics and share information.

“It empowers everyone to com-
municate and makes employees 
feel more engaged,” Laird says. 
“When a former employer of mine 

introduced Chatter, which is sort 
of like a cross between Facebook 
and Twitter (see www.salesforce.
com for details), we saw more peo-
ple submitting content to our tra-
ditional newsletter.

“We also saw more employees 
conversing with each other, and 
not just with their buddies,” she 
continues. “It generated more inter-
departmental communication … 
broke down those silos. Sometimes 
it was just simple tips and tricks, 
but we’d never seen that kind of 
interdepartmental communication 
before. People communicated within 
their teams before, but it wasn’t 
cross-functional.”

Laird says the employer also 
encouraged collaboration via a so-
called Wiki, which is an internal 

website developed for a commu-
nity of users that allows them to 
easily add/edit contributed content.

“You can build one inside your 
firewall on your intranet or an 
internal server,” she explains. “It’s 
dynamic, so if you update it, every-
one else that has access to it sees 
updates in real time. It’s a great 
way for teams and people to work 
together.” 

Blogs also have a place in the 
social media toolbox. But since they 
more resemble an intranet or Inter-
net version of a weekly newsletter, 

they’re considered a one-way form 
of communication and not as col-
laborative as Wikis, Laird says.

Keep content fresh
On one hand, social media is 

just like any other form of internal 
communications, in that it shouldn’t 
be used just for the sake of using it. 
It should have a clear strategic 
focus, and implementers should 
be sure their workplace culture 
provides fertile ground for accep-
tance. If the general workforce 
doesn’t have access to smart-
phones or computers, for instance, 
social media won’t fly, Laird notes.

But once an organization com-
mits to a social-media communica-
tions program, it’s important to 
factor in the time it will take to 
keep the digital-content pipeline 
full, she warns.

“The great thing about social 
media is that the only barrier to 
entry is time, plus it’s free and easy 
to adjust your strategy,” Laird says. 
“But if you don’t have time to 
update a Wiki, or blog regularly, or 
update this week’s podcasts, then it 
won’t work. Consistency is the key 
to success. So often, people forget 
to think about the time aspect.”

Moreover, implementers should 
remember a simple rule: content 
is king.

“It’s hard to get around the 
fact that health and vision benefits 
aren’t sexy subject matter,” Laird 
says. “But using social media, like a 
blog post, won’t help at all if it 
sounds completely robotic. If there’s 
no imagination or personal voice 

THE HUMAN SIDE

BRIDGING THE 
COMMUNICATION GAP
Social media can help employees get the message —  
and spark engaging conversations
By Ken Wysocky

We invite readers to offer 
ideas for this regular column, 
designed to help municipal and 
utility managers deal with day-to-
day people issues like motivation,  
team building, recognition and 
interpersonal relationships. 
Feel free to share your secrets 
for building and maintaining a 
cohesive, productive team. Or 
ask a question about a specific 
issue on which you would like 
advice. Call editor Luke Laggis 
at 800/257-7222, or email 
editor@mswmag.com. 

One of the primary benefits of social media is that it 
provides an alternative to top-down communication, 

where an executive or the human resources department
sends messages from on high to employees.

to it, people won’t listen. There’s a 
reason people call it social media. 
It needs to be social.

“You really need to tap into 
people’s personalities and let them 
show through in communications,” 
she continues. “Or try something 
as simple as adding a picture or 
an audio clip to make things 
more engaging.”

Employees crave contact
Another compelling reason to 

use social media: If organizations 
don’t give employees a place to 
communicate with each other, they’ll 
create one on their own, either at 
the water cooler — or something 
much more sophisticated and 
widespread. As an example, Laird 
points to a large, well-known elec-
tronics retailer whose employees 
developed a website to complain 
and gossip about things.

“Luckily someone found the 
website and had the foresight to 

harness employees’ appetite for 
connecting online,” she says. “They 
launched their own internal forum 
that eventually led employees to 
shut down the (negative) website. 
The company realized they had to 
tune into employees and listen to 
what they had to say.”

Using social media for internal 
communications is also a useful 
recruiting tool for attracting 
younger employees, Laird points 
out, noting that social media has 
become an integral part of how 
they live. 

“As younger people seek jobs, 
they’re going to seek out organiza-
tions that communicate the way 
they understand communication,” 
she says.

In other words (and in less 
than 140 characters), let the micro-
blogging begin — and get the con-
versation started. F
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Portable flowmeter
The OPTISONIC 6400 portable 

ultrasonic flowmeter for liquids from 
KROHNE measures flow velocity, cur-
rent volumetric flow and a variety of 
diagnostic values. The flowmeter  
consists of a compact evaluation unit 
and one or two rails, each equipped 
with two ultrasonic sensors. Rails are 
available in a variety of sizes to accommodate different tube diameters, 
from 1/2 to 160 inches. The flowmeter is powered by an integrated bat-
tery with 14 hours running time or line-powered with supplied adapter. 
Readings are displayed on a color graphic LCD screen. 800/356-9464; 
www.us.krohne.com.

Double 
clarification

The BIOACTIFLO 
system from Kruger 
USA combines contact 
stabilization and mic-
rosand ballasted clari-
f ication to produce 
high-quality treatment of wet-weather flows. Return activated sludge 
(RAS) from the existing clarifiers is combined with the excess flows into 
a solids contact tank. A targeted mixed liquor suspended solids (MLSS) 
concentration is maintained in the contact tank to facilitate rapid uptake 
of soluble biological oxygen demand (BOD) via contact stabilization fol-
lowed by ACTIFLO clarification.

The combination of the two results in total BOD removal in excess of 
85 percent, greater than 95 percent TSS removal and total phosphorus 
levels of less than 0.15 mg/L. Existing ACTIFLO installation for wet-
weather flows can be converted to BIOACTIFLO and the ACTIFLO train 
can also be used for tertiary treatment during dry-weather flows. 919/677-
8310; www.krugerusa.com.

Matchbox-size  
data logger

The matchbox-size HOBO 
UX90 motor on/off data logger 
from Onset Computer has an 
LCD-display for monitoring the 
run times of motors, pumps, 
compressors and other equip-
ment. The logger records up to 
340,000 equipment on/off cycle changes and uses analysis software 
(runs on PC or Mac) to convert recorded data into time- and date-
stamped graphs. The logger attaches to motor housings via built-in mag-
nets and without wiring. The display confirms operation, while a signal 
strength indicator ensures proper placement. 800/564-4377; www.
onsetcomp.com.

Line stop plugging 
systems

Multi-Flex line stop plugging 
systems from Petersen Products 
are designed for insertion through 
a small hot tap into a larger pres-
surized pipeline. The 128 Series 
installs a plug downstream of the 
tap, allowing bypass through the hot tap or nozzle insertion point, 
enabling flow to continue and reduce the buildup of head pressure. The 
129 Series installs directly below the hot tap or nozzle and can be made 
for much higher pressure than the 128 Series. Custom configurations are 
available. 800/926-1926; www.pipeplug.com.

Level transmitter
The PMC VersaLine 

model VL4500 level 
transmitter from Pro-
cess Measurement & 
Controls features ±0.1 per-
cent accuracy and molded cable. 
Made for long-term submersion in wells or 
runoff pipes, the unit provides reliable monitoring of 
surface water. The titanium-housed unit is available in various 
electrical configurations including 4-20 mA, 0-5 VDC, RS485 or SDI-12. 
The transmitters operate on the hydrostatic pressure principle, and by 
selecting products with the correct construction and taking the appro-
priate installation precautions, they can provide years of maintenance-
free service.

Data logger and wireless communications models are also available. 
No breather tube is required. The key to long-term success is the installa-
tion and more specifically the breather termination. No breather is 
required with the added expense of a surface-mounted barometric sen-
sor. For the more common and accurate transmitters incorporating the 
breather, there are a number of methods to provide up to 12 months 
protection, such as desiccant. The PMC MP11 bladder is also available for 
zero maintenance. 800/869-5747; www.pmc1.com. F

Camera/crawler unit
The Cobra V10 C310 camera from Cobra Tech-

nologies is a short pan, tilt and zoom camera and 
6-inch crawler combination for relined 6-inch 
pipe. Used with the Cobra C601 crawler, the 
camera can operate in relined 6- through 
24-inch pipes. The 18-inch-long camera/
crawler unit provides a compact assembly to 
avoid protruding laterals.

The stainless steel camera features automatic iris, focus, zoom and 
Luxeon lighting modules capable of lighting 36-inch-diameter pipe. The 
lighting operates on the camera power supply, eliminating the need for 
light head controls. The rotate and pan are capable of 360-degree con-
tinuous rotation. High-traction carbide wheels are available. Wheels can 
be added using a single point connection allowing for quick change for 
pipe sizes through 24 inches. The unit can be installed on any multi-
conductor system. The camera can be used with any of the Cobra crawlers 
and is available with a conventional 3-inch body for use on industry stan-
dard multi-conductor systems. 800/443-3761; www.cobratec.com.

Manhole antenna  
cover systems

Manhole antenna cover systems 
from ELAN Technologies are designed 
for communicating with underground 
utility infrastructure. The system 
simultaneously collects, monitors and 
controls data from multiple devices and sensors (flowmeter, ultrasonic 
level sensors, floats, pumps, rain gauges), providing real-time detection 
of faults in electric vaults. The SCADA IN-A-BOX extreme low power 
RTU (remote terminal unit) measures six analog signals and 16 discrete 
inputs. Alarm management and data logging report all live conditions 
and historical data to SCADA, cellphones and data management systems 
using FTP, SMS and standard SCADA protocols. 815/463-8105; www.
elantechnologies.net.

Passive subsurface irrigation
The Environmental Passive Inte-

grated Chamber (EPIC)  from Fires-
tone Specialty Products is an onsite 
water management and reuse system 
that enables stormwater runoff from 
impervious surfaces to be collected, 
filtered, retained and distributed below ground at the water’s source. The 
system brings together passive subsurface irrigation, water storage and 

filtration in a single, customizable solution. It uses capillary rise and grav-
ity to provide controlled water management.

The technology can decrease or potentially eliminate a facility’s reli-
ance on municipal water for irrigation purposes and improve best man-
agement practices (BMPs) with minimal system maintenance and 
management. The system uses local sand and gravel to filter and delay 
stormwater runoff prior to its entrance into city storm sewers or down-
stream bodies of water. 800/428-4442; www.firestonesp.com.

Pipe leaching system
The GEO-flow HDPE pipe leaching system 

from Advanced Drainage Systems (ADS) is 
designed for use wherever a conventional sep-
tic tank and pipe and gravel leachfield system 
may be used. Easily transported and able to be 
installed in difficult areas, the system com-
bines a 10-inch-diameter, single-wall high-
density polyethylene (HDPE) corrugated pipe, 
surrounded in a polypropylene grid, both 
encased in geotextile fabric. The design cre-
ates equal distribution and enhances biologi-
cal reduction of wastewater before it leaves the 
gravelless pipe system.

The equal distribution cools the effluent as it passes through, aids in 
the separation of foods, oils and greases from wastewater and provides 
additional treatment of solids that may escape the septic tank. The sym-
metrical grid separates the geotextile wrapping from the pipe, increasing 
the total surface area of the fabric available for biomat formation. The 
wrapping creates an additional layer for biomat activity, while using capil-
lary action to wick effluent into the surrounding soil. 800/821-6710; 
www.ads-pipe.com.

Backup system 
The ReliaPrime emergency bypass sta-

tion from Gorman-Rupp Co. operates on 
natural gas, making it quiet and environ-
mentally friendly. The unit features a 
6-inch Super T Series pump capable of 
passing 3-inch spherical solids and offers a 
soundproof, lightweight aluminum enclo-
sure. The enclosure has padlocked door 
panels and can be removed for mainte-
nance. The unit is a complete backup package, 
ready for hookup. 419/755-1011; www.grpumps.com.

PRODUCT FOCUS

STORMWATER MANAGEMENT
By Briana Jones
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of soluble biological oxygen demand (BOD) via contact stabilization fol-
lowed by ACTIFLO clarification.

The combination of the two results in total BOD removal in excess of 
85 percent, greater than 95 percent TSS removal and total phosphorus 
levels of less than 0.15 mg/L. Existing ACTIFLO installation for wet-
weather flows can be converted to BIOACTIFLO and the ACTIFLO train 
can also be used for tertiary treatment during dry-weather flows. 919/677-
8310; www.krugerusa.com.

Matchbox-size  
data logger

The matchbox-size HOBO 
UX90 motor on/off data logger 
from Onset Computer has an 
LCD-display for monitoring the 
run times of motors, pumps, 
compressors and other equip-
ment. The logger records up to 
340,000 equipment on/off cycle changes and uses analysis software 
(runs on PC or Mac) to convert recorded data into time- and date-
stamped graphs. The logger attaches to motor housings via built-in mag-
nets and without wiring. The display confirms operation, while a signal 
strength indicator ensures proper placement. 800/564-4377; www.
onsetcomp.com.

Line stop plugging 
systems

Multi-Flex line stop plugging 
systems from Petersen Products 
are designed for insertion through 
a small hot tap into a larger pres-
surized pipeline. The 128 Series 
installs a plug downstream of the 
tap, allowing bypass through the hot tap or nozzle insertion point, 
enabling flow to continue and reduce the buildup of head pressure. The 
129 Series installs directly below the hot tap or nozzle and can be made 
for much higher pressure than the 128 Series. Custom configurations are 
available. 800/926-1926; www.pipeplug.com.

Level transmitter
The PMC VersaLine 

model VL4500 level 
transmitter from Pro-
cess Measurement & 
Controls features ±0.1 per-
cent accuracy and molded cable. 
Made for long-term submersion in wells or 
runoff pipes, the unit provides reliable monitoring of 
surface water. The titanium-housed unit is available in various 
electrical configurations including 4-20 mA, 0-5 VDC, RS485 or SDI-12. 
The transmitters operate on the hydrostatic pressure principle, and by 
selecting products with the correct construction and taking the appro-
priate installation precautions, they can provide years of maintenance-
free service.

Data logger and wireless communications models are also available. 
No breather tube is required. The key to long-term success is the installa-
tion and more specifically the breather termination. No breather is 
required with the added expense of a surface-mounted barometric sen-
sor. For the more common and accurate transmitters incorporating the 
breather, there are a number of methods to provide up to 12 months 
protection, such as desiccant. The PMC MP11 bladder is also available for 
zero maintenance. 800/869-5747; www.pmc1.com. F

Camera/crawler unit
The Cobra V10 C310 camera from Cobra Tech-

nologies is a short pan, tilt and zoom camera and 
6-inch crawler combination for relined 6-inch 
pipe. Used with the Cobra C601 crawler, the 
camera can operate in relined 6- through 
24-inch pipes. The 18-inch-long camera/
crawler unit provides a compact assembly to 
avoid protruding laterals.

The stainless steel camera features automatic iris, focus, zoom and 
Luxeon lighting modules capable of lighting 36-inch-diameter pipe. The 
lighting operates on the camera power supply, eliminating the need for 
light head controls. The rotate and pan are capable of 360-degree con-
tinuous rotation. High-traction carbide wheels are available. Wheels can 
be added using a single point connection allowing for quick change for 
pipe sizes through 24 inches. The unit can be installed on any multi-
conductor system. The camera can be used with any of the Cobra crawlers 
and is available with a conventional 3-inch body for use on industry stan-
dard multi-conductor systems. 800/443-3761; www.cobratec.com.

Manhole antenna  
cover systems

Manhole antenna cover systems 
from ELAN Technologies are designed 
for communicating with underground 
utility infrastructure. The system 
simultaneously collects, monitors and 
controls data from multiple devices and sensors (flowmeter, ultrasonic 
level sensors, floats, pumps, rain gauges), providing real-time detection 
of faults in electric vaults. The SCADA IN-A-BOX extreme low power 
RTU (remote terminal unit) measures six analog signals and 16 discrete 
inputs. Alarm management and data logging report all live conditions 
and historical data to SCADA, cellphones and data management systems 
using FTP, SMS and standard SCADA protocols. 815/463-8105; www.
elantechnologies.net.

Passive subsurface irrigation
The Environmental Passive Inte-

grated Chamber (EPIC)  from Fires-
tone Specialty Products is an onsite 
water management and reuse system 
that enables stormwater runoff from 
impervious surfaces to be collected, 
filtered, retained and distributed below ground at the water’s source. The 
system brings together passive subsurface irrigation, water storage and 

filtration in a single, customizable solution. It uses capillary rise and grav-
ity to provide controlled water management.

The technology can decrease or potentially eliminate a facility’s reli-
ance on municipal water for irrigation purposes and improve best man-
agement practices (BMPs) with minimal system maintenance and 
management. The system uses local sand and gravel to filter and delay 
stormwater runoff prior to its entrance into city storm sewers or down-
stream bodies of water. 800/428-4442; www.firestonesp.com.

Pipe leaching system
The GEO-flow HDPE pipe leaching system 

from Advanced Drainage Systems (ADS) is 
designed for use wherever a conventional sep-
tic tank and pipe and gravel leachfield system 
may be used. Easily transported and able to be 
installed in difficult areas, the system com-
bines a 10-inch-diameter, single-wall high-
density polyethylene (HDPE) corrugated pipe, 
surrounded in a polypropylene grid, both 
encased in geotextile fabric. The design cre-
ates equal distribution and enhances biologi-
cal reduction of wastewater before it leaves the 
gravelless pipe system.

The equal distribution cools the effluent as it passes through, aids in 
the separation of foods, oils and greases from wastewater and provides 
additional treatment of solids that may escape the septic tank. The sym-
metrical grid separates the geotextile wrapping from the pipe, increasing 
the total surface area of the fabric available for biomat formation. The 
wrapping creates an additional layer for biomat activity, while using capil-
lary action to wick effluent into the surrounding soil. 800/821-6710; 
www.ads-pipe.com.

Backup system 
The ReliaPrime emergency bypass sta-

tion from Gorman-Rupp Co. operates on 
natural gas, making it quiet and environ-
mentally friendly. The unit features a 
6-inch Super T Series pump capable of 
passing 3-inch spherical solids and offers a 
soundproof, lightweight aluminum enclo-
sure. The enclosure has padlocked door 
panels and can be removed for mainte-
nance. The unit is a complete backup package, 
ready for hookup. 419/755-1011; www.grpumps.com.
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CASE STUDIES   STORMWATER MANAGEMENT    By Scottie Dayton

Infusion device reduces hydrogen sulfide
Problem

Hydrogen sulfide concentrations at a municipal outfall in southern 
Arizona averaged 340 ppm with peaks of 3,400 ppm. 

Solution
Workers tapped into the 2-mile 

force main at the wet well and down-
stream from the check valve to install 
the FORSe 5 odor and corrosion con-
trol system from Anue Water Tech-
nologies. They diverted a fractional 
flow to the infuser, which treated it with 
oxygen and ozone, then returned it to 
the force main.

RESULT
Liquid grab samples measuring 

total sulfides showed untreated levels 
at 17 mg/L, but treated samples at less 
than 0.2 mg/L, a 99 percent reduction. Vapor measurements showed 
hydrogen sulfide levels at less than 10 ppm. 760/476-9090; www.anue 
water.com. 

Mixers restore cypress swamp
Problem

Greenfield Lake, a cypress swamp and popular recreation area in 
Wilmington, N.C., turned the color of pea soup when blue-green algae 
over-multiplied. The shallow, 100-acre reservoir is primarily fed by storm-
water via several drainage pipes.

Solution
City officials installed four SB10000v12 solar-powered mixers from 

SolarBee, which cre-
ated enough horizon-
tal and vertical water  
movement to disrupt 
the blue-green algae. 
The gentle mixing 
action suspended ben-
eficial green algae near 
the surface where cells 
received sunlight and 
thrived, keeping levels 
of algae, zooplankton, 
fish, dissolved oxygen 
and pH in balance.

RESULT
Within two months of installing the mixers, officials reported the 

lake looking better than it had in recent history. Fishermen returned 
and canoe rentals doubled. Greenfield Lake is now a healthy reservoir. 
866/437-8076; www.solarbee.com.

Cast mortar liner rehabilitates pipe
Problem

Workers from Republic Services in San Diego, Calif., noticed severe 
erosion around the inlet of a 48-inch corrugated metal pipe running 8 to 
20 feet below grade at the Otay Landfill. An inspection revealed 200 feet 
of failing pipe.

Solution
The owners hired AP/M PER-

MAFORM to rehabilitate the line 
with Centri-Pipe, a system that 
uses a spincaster to centrifugally 
cast a 1.25-inch-thick fiber-rein-
forced concrete liner. Workers 
applied PL-8000 mortar in three 
passes. During each application, 
the operator in the pipe visually confirmed adherence and layer thick-
ness, adjusting the withdrawal speed as needed.

RESULT
The rehabilitation, completed in eight days, does not impede 

hydraulic capacity. “Centri-Pipe was a huge savings over other lining 
systems and the quality of the structural lining exceeded our expecta-
tions,” says a Republic Services spokesperson. “We’ll be using the prod-
uct on additional pipe as soon as our budget allows.” 800/662-6465; 
www.permaform.net.

 

Trapping device skims debris from waterways
Problem

Stormwater from a combined sewer system serving 12,955 acres of 
Washington, D.C., conveyed more than 20,000 tons of litter to the Ana-
costia River annually. To 
manage the trash, the 
D.C. Water and Sewer 
Authority ran skimmer 
boats on the river, but 
the efforts were insuffi-
cient to comply with state 
clean water regulations 
going into effect in Janu-
ary 2010.

Solution
In 2009, the authority installed a 5- by 22-foot-long Bandalong Litter 

Trap in the lower tidal reach of Watts Branch in the deepest and widest 
part (40 feet) of the tributary. The floating device uses river currents to 
guide and capture litter.

RESULT
In the first 12 months, the trap collected 6,000 pounds of trash with 

a monthly average of 500 pounds. In 2011, it collected more than 9,000 
pounds of debris. In 2012, the authority purchased two more litter 
traps. 888/730-5819; www.stormwatersystems.com. F


























































































































