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The Western Canada Onsite Wastewater Management Association (WCOWMA) continues to lay
the ground work in becoming a strong Western Canadian voice for the onsite wastewater industry. As
2010 draws to a close, it is natural to look back on the accomplishments made during the year, but
it is just as easy to look forward to the challenges and hard work that lies ahead.
Significant strides have been made in British Columbia. The association held several training
sessions in the past year and began to form positive relationships with provincial and regional
regulatory bodies, highlighted by significant input on a provincial training review study. Now our
attention is focusing on ensuring the plans that lie ahead in that province are based on a solid
financial footing, meaning that more attention will be placed on increasing memberships to give
WCOWMA-BC the critical mass and revenue it needs to build upon its reputation as the emergent
onsite industry voice for British Columbia installers. These plans will be generalized at its trade show
and convention February 4-5, 2011 in Kamloops.
Alberta has also been very active. After a single installation season under the recently updated
Alberta Standard of Practice, seemingly some long-standing issues related to permitting, inspections
and enforcement have been magnified. Based on member feedback, the association has been
meeting with local and provincial government representatives to bring these issues to light and pave
the way for what we feel are required regulatory changes.
In conjunction with these efforts, the Alberta association is taking a close look at its governance
structure and making necessary changes to its bylaws in order to improve its operations and realize
administrative efficiencies. These will be presented to its members at the Alberta convention and
tradeshow in Red Deer, January 20-22, 2011.
The level of bylaw review is not as extensive in the other western provinces. WCOWMA’s foundation
in these provinces is currently being built and the level of required governance structure in each
province may differ in each. A new set of bylaws custom made for each chapter will be developed
once the operation’s requirements in each region are more clearly defined.
In Saskatchewan, the provincial government has requested WCOWMA to make final and minor
edits to its training content before the program can be officially recognized under provincial legislation.
This will end months of work that was done adjusting the training program to meet that government’s
view of what is required knowledge for Saskatchewan installers. WCOWMA has always maintained
that training is the foundation upon which association advancement is made. Therefore, the launch
of the training program will be followed by a more conscious effort to develop a stronger and more
active membership base.
The Manitoba government has not conducted a formal review of the WCOWMA training program
but has nonetheless confirmed that it will recognize it in its current state based on the federal
Agreement on Internal Trade. This agreement allows for cross-border transfer of certain certified
professionals and consequently allows WCOWMA to deliver its certification-granting training program.
WCOWMA is currently considering whether or not it will partner with an existing Manitoba upstart
association in delivering the program. WCOWMA is confident that its program and member services
will be well received regardless if a partnership model is chosen or not.
The coming year promises to be just as challenging and exciting as 2010. WCOWMA looks
forward to launching more programs and initiatives across the West in its enduring efforts to
strengthen the onsite wastewater industry in ways that serve its members, Western Canadians and
the environment.
Keith Gylander
Executive Director
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Maintaining and Troubleshooting
Advanced Onsite Systems: Git ‘er Done!
This is Part 1 of a 2-part series. Part 2 will be presented in the next
issue of Onsite Informer. This paper was first presented by Terry
R. Bounds, P.E., at the 13th Technical Education Conference and
Exposition of the National Onsite Wastewater Recycling Association,
November 7–10, 2004, in Albuquerque, New Mexico.

R

By T.R. Bounds, Grant Denn, N. Tristian Bounds

egular and proactive
servicing of onsite
wastewater treatment
systems optimizes the treatment process
and reduces operation and maintenance
costs. Service providers need to have a
solid understanding of the system’s configuration, components and component functions; treatment processes; performance
expectations at each stage in the treatment
process; routine maintenance procedures;
performance indicators (including but not
limited to effluent sampling); and troubleshooting strategies.
In addition, maintenance of recirculating
systems requires an understanding of the
performance impacts of recirculation ratios,
dosing and mass balancing. And maintenance of nitrogen-reducing systems requires
an understanding of the delicate relationships between alkalinity, ammonia, nitrate,
BOD5, dissolved oxygen, pH, fats and oils,
etc. Ultimately, in order to “git ’er done,” service providers must become alert to in-field
indicators (effects) and skilled in—and committed to—discovering their cause.
Introduction
All onsite wastewater treatment systems require servicing, from the simplest

6 Onsite Informer

Winter 2010-2011

of standard stone-trench systems to the
most complex tertiary treatment systems.
Regular servicing optimizes the treatment
process and reduces operation and maintenance costs. Many of us probably remember the commercial for Fram oil filters:
“You can pay me now, or pay me later.”
Consequently, onsite system operators
and service providers (in partnership with
system users) play a crucial role. Property
owners, neighbours, regulators, designers, installers, manufacturers and dealers
rely on the service provider to ensure efficient and effective system performance.
Whether servicing individual onsite
systems or multiple “clustered” systems,
service providers must begin with a mindset committed to proactive servicing and
preemptive troubleshooting. This requires
more than simple book knowledge and
classroom teaching. It requires a high degree of alertness to details and indicators
in the field, an understanding of “cause and
effect” (because every effect is provoked by
a cause), and a willingness to take appropriate action to remediate the causes.
Much has been written about the
importance of regular maintenance, developing maintenance protocols, creating
maintenance districts, developing maintenance manuals and checklists, etc. This
article touches on a few of those O&M
essentials but primarily offers both basic
and advanced guidelines for evaluating system performance in the field
and troubleshooting when indicators
signal that something may be amiss,
especially with regards to recirc ratios
and nitrogen reduction, key performance

features of secondary and advanced
treatment systems.
Discussion
Operation and maintenance of any onsite
treatment system requires an understanding of the following information:
1. The system’s configuration, components and component functions;
2. Basic treatment processes;
3. Performance expectations (norms) at
each stage in the treatment process;
4. Routine maintenance procedures and
frequencies;
5. Effluent sampling and other indicators;
6. Basic troubleshooting and diagnostic
tips;
7. Advanced troubleshooting and diagnosis—recirculating processes; and
8. Advanced troubleshooting and diagnosis—nitrogen and denitrification.
In each of these areas, there are things
that service providers can do to be detailoriented and proactive about system
maintenance and troubleshooting.

House/Building

Figure 1.
Site layout and process configuration.

Figure 2. Observation port.

Figure 4. Typical 1,000 gallon concrete dosing septic tank with sludge and scum.

1. System configuration, components
and component functions
Service providers should have copies
of and be familiar with all the system’s
manuals (installation, operation, and
maintenance) and be trained and authorized by the system manufacturer or manufacturer’s rep.
Providers should have a schematic of
each system’s configuration as shown in Figure 1 and should always keep a copy at the
site (e.g., inside the control panel), as well as
in the office files. Ideally, the service provider
would also be involved in the system’s installation to ensure that consideration has been
given to post-installation servicing requirements. For example, the service provider
can ensure that all components are accessible for servicing from “ground” level, with
no excavation required. The service provider
can also ensure that effluent filters are visible from tank access openings and that the
filter can be removed, without obstructions,
for cleaning.
During installation, the service provider
and installer can consider whether observation ports in filters and dispersal fields might
be useful (Figure 2). Observation ports can
be extremely beneficial in assessing the

Figure 3. Sampling port.

need for preventive action to head off clogging events. White PVC is preferred, especially for deeper locations, since it does a better
job of reflecting light, thus making it easier
to detect water levels. Two or four ports may
be installed in a filter or dispersal field depending on size and need. For the greatest
effectiveness, locate observation ports in or
near the middle third of the filter and both
upstream and downstream of the dispersal
field. (Observation tubes must be secured to
keep them from moving.)
Similarly, the installation of appropriate
sampling ports (Figure 3) is extremely beneficial in applications that require continual or
extensive monitoring. Sampling ports need
to be located at the inlet and outlet of each
treatment unit or process step and should
be positioned to allow good visual access.
With sampling ports, sampling time can be
cut in half and the accidental contamination of samples (by inadvertent contact with
surfaces where biofilms attach) can be more
easily avoided.
2. Basic treatment processes
Before providing any service, all operators
must have, at the very least, some basic
understanding of wastewater treatment processes, the differences between processes
(e.g., fixed film attached growth packed bed
filters vs. suspended growth extended aeration units), and the processes for each of the
systems that the provider is servicing.
Primary Treatment: Many onsite systems use a septic tank, process tank or
interceptor tank (Figure 4). As long as
they are constructed and tested for watertightness, these tanks provide passive,

energy-free primary treatment—the most
cost-efficient method of primary treatment available for non-industrial sewage.
Consequently, these tanks are often considered the single most important component used in all onsite alternatives for
treatment and collection of wastewater.
Particles ascend or descend, and stratification develops, creating three distinct
layers as shown in Figure 4. At the top,
the floating layer is the scum layer (about
25 per cent of the scum layer floats above
the actual liquid level); on the bottom,
the sludge layer develops; and between
is the clear zone, which is relatively free
of large solids. Under normal conditions,
more than 45 per cent of ultimate wastewater treatment can be accomplished in
the septic tank; BOD5 (biochemical oxygen demand) removals of greater than 65
per cent and TSS (total suspended solids)
removals of greater than 70 per cent are
easily accomplished (Bitton, 1994).
Secondary, Advanced Treatment: Many
different kinds of processes are capable
of providing secondary or advanced treatment, although there are varying levels of
service and maintenance requirements
relative to the different processes and
products. For example, packed bed filters
include a component for physical removal
of wastewater constituents, and they can
achieve performance norms without nutrient-rich forward flows. That means they
can perform at start-up or with infrequent
use. Suspended and submerged attached
growth systems, however, need 20 or
more days to mature. The service provider
must be familiar with these differences.
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Secondary/advanced packed bed filter systems may be configured to operate in a single-pass mode or recirculation modes. Forward flows and organic
loading rates will vary relative to the
recirculation capacity and the ability
to blend and dilute influent strengths.
Recirculating processes tend to allow
smaller footprints than single-pass systems, but generally are more sophisticated to operate, although current technologies, such as full-time telemetry
controls, help out greatly.
Final Dispersal: Final discharge practices vary per state and local regulations; however, it is highly preferable for
final treated effluent to be discharged
into subsurface soil dispersion systems.
Many subsurface dispersal options are
available to onsite developers today,
ranging from standard gravel systems,
to chamber systems, to drip systems,
to shallow (less than 10 inches deep)
gravelless drainfields. Placing treated
effluent as close to the surface as possible takes maximum advantage of naturally occurring scavengers (Degen et
al., 1991).
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Table 1. Relationships between bedrooms, occupancies and flows
Bedrooms

Qp1
gpd/DU

Occu.²
capita

Qc
gpcd

Qa
Gpd/DU

1
2
3
4

200
300
375
450

2
3
4
5

55
50
50
45

110
150
200
225

1

Peak day bedroom flows are based on typical administrative rules.

Nominal occupancy is based on a typical usage of two occupants for the first bedroom and one
occupant per additional bedroom.

2

3. Performance expectations (norms)
at each stage in the treatment
process
Secondary and advanced treatment
processes are affected by influent flows
and by influent strength. Most regulations and O&M guidelines focus on influent flows but strength is even more
important.
The load on any given system is a
function of “flow plus strength,” which
is called “mass loading.” Average flows
(Qa) are based on expected weekly discharges. Wastewater flows for singlefamily dwellings typically range from
40 to 60 gallons per capita per day
(gpcd); 50 gpcd is a commonly used

design parameter and is the value used
in the calculations in this article. Typical relationships between number of
bedrooms, occupancies and residential
flows are shown in Table 1.
With average daily flows of 40 to 60
gallons per capita per day, residential
onsite systems should be able to meet
the performance expectations shown in
Table 2. Typical characteristics of residential strength wastewater influent
are shown in the first line of the table.
Typical characteristics of the effluent
after passing through an in-tank filter
or screen (in the septic tank) are shown
in the second line. Typical characteristics of effluent that has recirculated

through a secondary treatment system
several times and blended with influent
are shown in the third line. Typical characteristics of final (unblended) filtrate
from a secondary treatment system are
shown in the fourth line.
4. Routine maintenance procedures
and frequencies
Maintenance is classified as either
preventive or corrective. Preventive
maintenance anticipates the potential
problems that cause down-time or that
jeopardize the functioning of the system
and includes actions taken to prevent
equipment breakdowns. (Remember:
“You can pay me now or pay me later.”)
Preventive maintenance includes equipment surveillance, servicing, lubrication, and operating a maintenance information system, which helps perform
these functions efficiently.
Corrective maintenance is repair of
equipment after breakdown. Corrective
maintenance problems are usually unexpected and addressed as they occur.
While it is impossible to anticipate the
unexpected, up-to-date maintenance
records will indicate the frequency of
unanticipated problems and bring out
those that are recurring. Problems that
are recurring should be incorporated
into the preventive maintenance program.
Preventive maintenance is cheaper
than corrective maintenance and also
provides a more efficient, reliable,
and long-term operation with the least
amount of annoying downtime for system users and the maximum amount of
safety for operating personnel.
Manufacturers are responsible for
defining preventive maintenance procedures, frequencies, and expectations
(norms) for all system components:
tanks (sludge and scum monitoring),
screens or filters, pumps, aeration
equipment, manifolds (pressure residuals or squirt heights), control panels
and meters, ventilation equipment,
etc. Manufacturers and/or regulatory
authorities should also define procedures, frequencies, and expectations for
monitoring effluent quality.
Service activities should be performed three months after start-up and
then every 6-12 months, or as frequently

Table 2. Typical residential characteristics and performance levels

Raw Influent¹
Primary Chamber Effluent
Recirc-Blend Effluent²
Final Effluent³

BOD5
mg/L

TSS
mg/L

TKN-N
mg/L

450
150
15-40
5-25

500
40
10-40
5-30

70
65

Source: Crites and Tchobanoglous 1998, pp. 180 and 183. Based on 50 gpcd.

1

Will vary with recirc ratios and mode configuration. The numbers here represent a recirc ratio
between 2:1 and 4:1 and mass balances between the influent and recirc strengths.
2

3
Performance results, based on testing results, such as averages from NSF (National
Sanitation Foundation) or other relative information on treatment performance. Performance
and servicing frequencies will tend to vary relative to the mass load being treated and whether
or not the system is in a stress or overload condition or otherwise. Procedures for treating
excessively high loads require special engineering review.
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as necessary. Typically, NSF certified
systems require a minimum of four inspections with sampling during the first
two years, and then annual inspections
with sampling are recommended. Routine maintenance checklists are the
service provider’s best friend.
At start-up (and at regular intervals
thereafter), the service provider needs to
get together with the system user (especially residential homeowners) to review
the Owner’s Manual, which should be
provided by the system’s manufacturer.
Users need to know:
• The “Do’s and Don’ts” of system use
and their role and responsibilities for

cost-effective preventive maintenance.
• Their responsibility for keeping their
household plumbing in good (leakfree) working order.
• Their responsibility for maintaining the
building sewer by ensuring that nothing but the building sewer is connected to the septic tank (not gutters, not
downspouts, not perimeter drains, not
water softener backwash lines, etc.)
These periodic meetings with the users
also allow the service provider to track and
record significant changes in the household (e.g., number of occupants, changes
in water use, use of detergents/cleaners,

Figure 5. Interceptor tank pump-out intervals.
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disposal of cleaning compounds, etc.),
which can help when assessing system
performance.
While providing O&M services, the service provider must be sure to use proper
personal protection equipment, such as
rubber gloves and clothing, to cover parts
of the body that will be exposed to sewage
or effluent.
One area of routine maintenance
that’s commonly misunderstood—both by
system users and by service providers—
is septic tank pump-out intervals. The
pump-out interval must be long enough
to ensure thorough digestion of solids for
solids management. Intervals that are too
short not only retard anaerobic digestion,
but force users to pay significantly more
for service and pumping.
The length of time between tank cleanings is relative to the number of users (occupants) and the size of the tank. The
septage pumping interval may be estimated by using the following curves (Figure 5).
To achieve effective performance and
minimize pump-out occurrences, recommended residential interceptor tanks
should have a nominal liquid capacity
of 1000 gallons for up to two bedrooms,
1,500 gallons or more for three bedrooms
and four bedrooms, and, for more than
four bedrooms, the sizing shall be determined based on an occupancy assessment and be in accord with the graph in
Figure 5.
Service providers must periodically inspect and record tank liquid depths, color
of scum, and color of effluent, as well as
measure and chart the sludge and scum
thickness with a scum utility tool to assure
adequate clear space. Measurement of
the septic tank sludge and scum depths
should be done after the first year of installation and approximately every three
years thereafter to determine when the
septic tank needs pumping.
A recommendation for pumping should
be made when there is an accumulation of
scum extending to a depth of about three
inches above the top of the outlet ports of
the pumping vault or an accumulation of
sludge to a depth within six inches below
the bottom of the outlet ports (Figure 4).
If the tank is fitted with a pump vault,
measurement will be from the top surface of the sludge layer to the bottom of

Figure 6. Septic tank effluent, recirc-blend
effluent, and filtrate effluent (left to right).

the vault’s inlet ports. If the tank is fitted
with an effluent filter discharge assembly,
measurement will be from the top surface
of the sludge layer to the bottom of the
filter inlet.
After removing the septage contents
from the tank, whoever services the tank
should refill it with water to its normal
operating level, keep accurate records
of the service call, and give copies to the
property owners and service providers.

“force” a quick sample. And it’s important
that providers sample carefully, so their
samples aren’t contaminated by biofilms
growing on adjacent surfaces.
Effluent samples from each process
step should be placed in a standard
glass beaker or small glass container.
Using a small, removable sticker placed
low on the container, the service provider should note the kind of sample and
the date and photograph it for future
reference, in front of a common background, as shown in Figure 6. The service provider should also photograph
and document the biomat accumulation

on the surface of the filter media or liquid surfaces.
l
Part 2 of this series will be in the next
issue of Onsite Informer. Terry Bounds,
P.E., is a founding partner and Executive
Vice-President of Orenco Systems®, Inc.,
an Oregon company. He focuses on new
product development—especially packed
bed filters, controls and monitoring systems—as well as product performance
and “serviceability.” Orenco was founded in 1981 to design and manufacture
high-quality equipment for decentralized
wastewater systems.

5. Effluent sampling and other
indicators
To evaluate the operation and efficiency of all treatment and disposal facilities, service providers need to do effluent
sampling on a regular basis.
Sampling frequencies: While regional
requirements vary, at a minimum, it is
recommended that effluent sampling
and lab testing be performed three to six
months after system start-up; then, an
annual field-service inspection, including sampling and lab testing, should be
scheduled for late spring or in early summer: for systems needing service inspections twice or more per year, space them
out (e.g., spring and fall). For groundwater
sampling, the late winter, early spring,
and fall are the best times for monitoring because many systems tend to show
signs of stress (poor performance or infiltration/inflow problems) more readily
during these seasonal changes. Observations regarding water table elevation and
evidence of ponding in the subsurface
should be made during all service visits.
Sampling methods: The service provider should follow the methods for sampling, assessments, storage, and analysis
defined in “Standard Methods for the
Examination of Water and Wastewater,”
published by the American Public Health
Association (APHA). (Available from the
Water Environment Federation, 703-6842400.) Samples should be taken during
normal system operation. Service providers shouldn’t run pumps manually to
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The Use of Onsite Wastewater
Treatment Systems in Concert With
Water Reclamation and Reuse

A

By Dennis F. Hallahan

serious problem faces
our society as the demand for potable water
begins to exceed the available supply. Treating and reusing wastewater is becoming an
acceptable solution to this problem. Engineers across the country are challenged
to deliver cost-effective wastewater treatment and reuse solutions that protect
the public health. Many of the solutions
being developed are novel approaches.
In the absence of sewers, onsite wastewater treatment systems are being designed to allow high water usage facilities to reuse wastewater. The systems
discharge to the subsurface, thereby
replenishing dwindling groundwater
supplies, and the system designs incorporate treated wastewater as reuse for
toilet flushing.
Classifications of reused water
The reuse of treated water relates to
water that has been used for sanitary or
industrial applications and then subjected
to those treatment steps necessary to allow it to be reclaimed. Reuse can be classified as either indirect or direct. Indirect
reuse occurs when the water receives
enough treatment to be discharged back
into the ground to build up the water table
or prevent seawater encroachment. Direct
reuse requires that the treated wastewater be transported directly to a point of
reuse.
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Geosynthetic Aggregate Bundles allow for system design flexibility.

Chambers with a low profile design,
for use in shallow applications, do not
require heavy equipment for installation.

Wastewater disposal chambers installed
under parking lots at Gillette Stadium treat
excess water discharged by the parking lots,
allowing recharge of the local aquifer.

Treated or reclaimed wastewater is currently being reused for many purposes,
including industrial and limited domestic
applications. Some examples of this are recharging groundwater by directly injecting reclaimed water or allowing it to percolate into
the ground, or irrigation for residential and
commercial properties such as golf courses,
farms, and firefighting.
Wastewater treatment systems for
water reuse
In order for reclaimed sanitary wastewater to be acceptable to regulatory agencies
and the general public, it has to meet very
stringent treatment standards. In addition
to the removal of conventional pollutants
such as Total Suspended Solids and Biochemical oxygen demand (BOD), nutrients
such as nitrogen and phosphorous may
need to be reduced along with the removal
of all waterborne pathogens, viruses, and
any chemical compounds that impart color
and odour. Since conventional secondary
wastewater technology could not achieve
these rigorous standards, it became necessary to apply advanced wastewater
technology.
There are many acceptable technologies available for advanced wastewater applications, including tertiary systems that
treat the effluent from conventional secondary systems and stand-alone advanced
wastewater treatment systems. Nearly all
of them require multiple steps to remove
organics, nutrients, and ensure disinfection. A combination of technologies is used
to treat and recycle the wastewater, which
is often unique to the individual system
and the requirements of state and local
codes.
The shallow soil horizon is a great place
for treatment
There are many benefits to placing systems shallow in the soil, the foremost being
that water is easily returned to the environment when closer to the point of origin. The
upper soil horizons contain a more biologically active zone because it’s more aerobic.
Here the oxygen is better diffused through
the soil, increasing the number of organisms in comparison to deeper soils, which
enhances the quality of treatment. These
systems also meet minimum separation
distances to groundwater or limiting layers such as bedrock or hardpan, satisfying

regulations. Shallow systems fall in the
root zone where plants can uptake water
and nutrients. This uptake of water and the
natural soil evaporation allow for evapotranspiration to occur. Evapotranspiration
(ET) is a critical factor because in many soil
conditions the permeability is very limited
so the ET increases the capacity of the system while also providing better treatment
by the root uptake of nutrients.
Shallow applications that can be applied
to reuse designs
In order to reclaim wastewater, it is
necessary for the designer to consider
the wastewater treatment system and the
treated wastewater disposal system. One
challenge has been developing system
designs and products that can provide
substantive treatment at varying depths
including shallow systems. These systems
are often needed when groundwater levels
are an issue or soils are poor. With the new
approaches to system design and a number of technological advances, solutions
for shallow system designs are expanding.
The availability of products for shallow
applications is not new. Driplines have
been around for years and have been installed in these designs. The choices have
expanded recently to include other technology to meet the increasing demand.
Driplines deliver effluent into the biologically active soil horizon. Because they
are installed at these shallow depths, the
soil easily breaks down the effluent, while
the plants, trees, and grass use the effluent and the nitrogen and phosphorus in it
for nutrition. These two elements are the
key components of most plant fertilizers. In
this scenario, the wastewater is reused as
a supplement or replacement for any plant
irrigation and nutrition. Any remaining effluent is treated by the soil and returned
to the groundwater supply. The typical drip
line system uses a hydraulic delivery system for accurate pressure compensation
and includes a free-floating diaphragm
that cleans itself during operation. The
drippers are generally located every 2 feet
in the 1,000-foot rolls and provide 0.61
gallons per hour per emitter. In most applications, the tubing is placed two feet on
center providing one emitter for every four
square-feet of total area.
Plastic chambers are extremely effective in providing even distribution of effluent

to the soil, and recent low-profile product
innovations are making them a viable
choice for shallow systems. Chamber systems are easy to install and are engineered
for strength and performance. They offer a
great deal of design flexibility, and, like driplines, they do not require heavy equipment
for installation. This results in cost savings
on labour, materials, and time savings on
the job. One example, the Quick4 Plus Low
Profile Chamber from Infiltrator Systems
Inc., is only 8-inches tall and 4-feet long,
making it ideal for difficult site configurations.
Reuse in action: Case Study—Gillette
Stadium, Foxborough, MA
The stadium that serves as the home
of the NFL New England Patriots has the
distinction of having one of the largest recreational water reuse systems. When the
Town of Foxborough advised the private
developers that constructed the stadium
that they could not furnish enough water
or treat the wastewater from the planned
68,000-seat stadium, it became apparent
that the reuse of reclaimed water was the
only answer.
Working closely with the town, a program was developed to support the stadium that resulted in the construction of
the following facilities:
• 250,000 gallon-per-day (MGD) membrane bioreactor facility capable of being expanded to treat 1.1 MGD.
• 680,000 gallon equalization tank
to capture the half-time wastewater
surge.
• 2.4 acre groundwater chamber recharge field for the excess highly treated effluent.
• 500,000 gallon elevated water tank for
reclaimed water storage.
Key system considerations
Water supply. Today, Gillette Stadium
and its environs serve as a venue for football games, soccer matches, concerts, and
other public events. At the time of design,
the Town of Foxborough did not have a sufficient enough water supply to meet demand
during football games. Conventional solutions for supplying the stadium and other
events concurrently were financially prohibitive. In order to meet the demand for water,
engineers proposed to incorporate a water
reclamation scheme into the design. The
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design would allow wastewater from the
stadium and the community to be collected,
treated, and reused for such purposes as
toilet flushing, irrigation, cooling water, and
flushing of streets and sidewalks.
Sewage treatment. Had water been
available, the existing sewer interceptor
could not have managed to transfer the
volume anticipated from the stadium to
the wastewater treatment facility. The distance to the sewage treatment plant from
the proposed stadium site made it costprohibitive. In addition, there was no nearby receiving water capable of accepting

the high flows if a treatment plant was constructed to service the stadium.
The Foxborough solution
The solution to Foxborough’s problem
was to capture the wastewater from the
stadium, treat it to a high degree, and store
it for reuse when necessary. The treatment
process is based upon the application of
membrane bioreactor technology. These
reactors allow the organic wastes (including ammonia) to be biologically degraded
by microorganisms, minimizing the need
for excess power or chemicals. The solids in

the treated wastewater are separated from
the liquid fraction by membranes whose
pores are small enough to capture viruses.
Additional treatment is provided to biologically convert the nitrates formed from
the destruction of the ammonia to nitrogen
gas. The treated water is reaerated and
disinfected using ultraviolet radiation, eliminating the discharge of bacteria. The community keeps the treated water aerated
and stored for use at the stadium or elsewhere, if necessary. Excess water is discharged below the surface of the parking
lot by a series of Infiltrator Chamber Beds,
allowing recharge of the local aquifer.
In conclusion
Science tells us that based upon the
water cycle the earth has the same amount
of water today that it always had. But we
should be aware that we are wasting this
limited resource when we use freshwater,
treat the resulting wastewater to remove
contaminants and then discharge it to receiving water where it drains into the ocean
and becomes unavailable for reuse. In
comparison, reclaimed water that is treated according to today’s rigorous standards
may be as good as raw water and suitable
for reuse for many applications that do not
involve direct human consumption.
Ever-changing regulatory requirements, intensified environmental sensitivity, and goals
for sustainable development are pushing
everyone in the wastewater industry to look
for innovative approaches and products to
better protect our public health and to conserve water with cost-effective methods to
treat wastewater. Returning water to the aquifer as close to its origin as possible and cutting costs is driving the shift toward the use of
onsite septic system treatment, as compared
to centralized treatment plants. With the advanced products and new approaches now
available, these natural systems are extremely efficient and effective, including those installed in the shallow soil horizons.
l
Dennis F. Hallahan, P.E., is a Technical
Director for Infiltrator Systems and author of
several articles on onsite wastewater treatment systems. Hallahan can be reached
at dhallahan@infiltratorsystems.net. This
article previously appeared in the November/December issue of Water Efficiency
Magazine.” You can view their website at:
www.waterefficiency.net.
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Member News and Announcements
WetlandsPacific: Taking Home the Awards in 2010
Rick Roberts, Chair
Vancouver Island
Economic Alliance
(left) presents
the 2010 MISTIC
Environmental
Technology Award
to Curt Kerns of
WetlandsPacific
Corp.

WetlandsPacific Selected for the 2010 MISTIC Award for
Environmental Technology
The fifth Mid-Island Science, Technology and Innovations Council Awards (MISTIC Awards) gala event, held at the Vancouver Island
Conference Centre, recognized WetlandsPacific as the winner of
the 2010 Environmental Technology award. “The winner of the
Environmental Technology award is recognized for their engagement in environmental applied research, development, design
and/or the provision of environmental services”. MISTIC covers
from the Malahat North to the tip of Vancouver Island, including
the Sunshine Coast and Gulf Islands. The award was given for
the development of the Vegetative Tertiary Filter, a new class of
constructed wetlands, that of capillary.
MISTIC is one of nine regional councils in the province of
British Columbia of the BC Regional Science and Technology
Network (BCRSTN). MISTIC acts as the “first point of contact” for
small and medium-sized enterprises, entrepreneurs, students, business persons, and researchers seeking information related to knowledge sector industries.
MISTIC’s role is that of a catalyst, facilitator, and liaison with industry, post-secondary institutes and government to ensure that
the region’s potential for growth in the technology sector is realized. MISTIC’s success lies in building partnerships with business,
education, financial and other professional institutions, local governments, and with agencies of similar mandates.

Colwyn Sunderland,
President of the British
Columbia Water &
Waste Association (right)
presents Curt Kerns
of WetlandsPacific
Corp. the Decentralized
Wastewater
Management Award for
Excellence.

WetlandsPacific receives the BCWWA Decentralized
Wastewater Management Award for Excellence
The British Columbia Waste & Water Association (BCWWA)
Awards Committee and Board of Directors have selected
WetlandsPacific as the winner of a Decentralized Wastewater
Management Award for Excellence for 2010. BCWWA is an umbrella organization for British Columbia’s water and wastewater
professionals. This award is given to a British Columbia or Yukon
decentralized wastewater treatment facility, project or organization for excellence in innovation and in design, equipment and/
or management practices. The award was given for the development of the Vegetative Tertiary Filter, a new class of constructed
wetlands, that of capillary.
Bulkley-Nechako Regional District receives the BCWWA
Decentralized Wastewater Management Award for Excellence
The British Columbia Waste & Water Association (BCWWA)
Awards Committee and Board of Directors have awarded the
Regional District of Bulkley-Nechako with a Decentralized Wastewater Management Award for Excellence for their choice of building a free water surface constructed wetland to treat landfill
leachate from the Knockholt Landfill. Curt Kerns, president of
WetlandsPacific, was senior designer for the project. The awards
were presented at the BCWWA Annual Conference & Trade Show
in Whistler on Sunday May 2nd, 2010.
l

Award winning!
Have you or someone you know received an award for onsite wastewater research or technology? Send the information to
WCOWMA for inclusion in our semi-annual magazine. Email info@wcowma.com with your good news.
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NEWS & VIEWS
What’s Going on in
Western Canada?
BRITISH COLUMBIA
Industry Training Program Development
Project
The Western Canada Onsite Wastewater
Management Association (WCOWMA) members and administration participated as Subject Matter Experts in a training curriculum
outline development project funded by the
Ministry of Healthy Living & Sport (now the
Ministry of Health) in the summer and early
fall of 2010. The premise behind this project
is to allow for more training options for those
wishing to obtain their ROWP.
The project was headed by Vanier
Consultants under the supervision of
the British Columbia Water and Waste
Association. Participants looked at the job
descriptions of each of the onsite wastewater disciplines currently recognized in British
Columbia and participated in defining what
skill sets were required for each of the disciplines and what a training program should
cover in order to provide those skill sets.
The final report was submitted for governmental review in October 2010. More
information will be forthcoming once the review has been completed.
Partnership with Sustainable
Infrastructure Society
WCOWMA has formed a partnership
with the Sustainable Infrastructure Society
(SIS) to provide resources and services to
WCOWMA members. The SIS is based in
Victoria, British Columbia and is a not-forprofit agency that focuses on providing benefits and services to small community water
and wastewater infrastructure groups.
WCOWMA members may log onto the
SIS weblink for access to special insurances
such as errors and omissions, pollution liability and other insurances related to onsite
wastewater. These are the first services
available to WCOWMA members through
the partnership with SIS, however, as time
goes on the two agencies will be looking to

16 Onsite Informer

partner on other services and resources of
value to WCOWMA members.
Locate our programs at:
www.WasteWaterCa.Org
Upcoming Convention and Trade Show
WCOWMA will host its second annual
convention and trade show in Kamloops on
February 4 & 5, 2011. Exhibitors at the trade
show will be ready to share their products
and expertise with the onsite wastewater
community on February 4th. While exhibitors
are setting up their displays, delegates may
participate in a workshop on filing practices.
Following the trade show, the Annual General Meeting will be held. After it is over a
banquet and entertainment will be enjoyed
by the exhibitors and delegates.
On February 5th the convention opens
at 8:30 a.m. with a keynote presentation by
Dave Gustafson, followed by a comprehensive line-up of presenters will bring delegates
up-to-date on new research, technology, design techniques, documentation practices
and regulatory changes. Those delegates
wishing to stay on for another day will be
able to participate in a pressure distribution
workshop on Sunday, February 6.
For more information on the convention
contact WCOWMA at info@wcowma.com or
contact our office at (818) 478-5397. Registration forms are also available in this magazine or online at www.wcowma.com.
Onsite Wastewater Practitioner Training
The Onsite Wastewater Practitioner
Training Program is a compressed six day
training event for those wishing to work in
the onsite wastewater industry as a ROWP
Installer/Planner. Those who successfully
complete this Alberta-based training program are eligible to transfer their Alberta
certification to a ROWP Installer/Planner
under the Trade, Investment and Labour
Mobility Agreement and the New West
Partnership.

Winter 2010-2011

New dates have been scheduled for the
Onsite Wastewater Practitioner Training Program have been scheduled for the following
locations and dates:
Days 1 – 3  February 9, 10 & 11, 2011
Nanaimo, BC
Days 4 – 6 February 23, 24 & 25, 2011
Nanaimo, BC
Days 1 – 3 April 6, 7 & 8, 2011
Kelowna, BC
Days 4 – 6 April 19, 20 & 21, 2011
Kelowna, BC
A minimum class size of 15 participants
is required in order to hold the training. The
maximum class size is 25 participants.
For a copy of the course outline, or for
registration information, please contact us
at info@wcowma.com or call the office at
(818) 478-5397.

ALBERTA
Septage Advisory Committee
The Alberta Onsite Wastewater Management Association (AOWMA) President Dale
McLure has been appointed as the
AOWMA’s representative on the Government of Alberta’s Septage Advisory Committee. This group’s purpose is to take periodic
reviews of the current Standard of Practice,
and where necessary propose changes to
the document for the subsequent release of
the next version.
Town Hall Meeting Update
The AOWMA has developed an ad hoc
task force with key officials in Alberta
Municipal Affairs and the Safety Codes
Council to address specific issues regarding
permitting, inspections and enforcement.
The task force will deal with issues raised by
association members during a series of provincial town hall meetings held throughout
Alberta, earlier this year. Sweeping changes
are being called for, especially the development of a standardized permitting process
and a more efficient and accountable enforcement structure.
Standard of Practice Update Required
Those people who completed their
Onsite Wastewater Practitioner training
prior to January 1, 2010, and who wish to
maintain their PSDS ticket to design and
install onsite wastewater systems in the
Province of Alberta, are required to complete the SOP Update training prior to April
2011.

To date, 14 training sessions have been
held. Several more are planned for the beginning of the year. Those who have not already completed their update training may
participate at one of the following locations:
January 20, 2011 �������������������������� Red Deer
January 23, 2011 �������������������������� Red Deer
February 15, 2011 �����������������������Edmonton
February 22, 2011 ������������������������������Airdrie
March 16, 2011�����������������������������Edmonton
March 22, 2011�����������������������������������Airdrie
For more information or to obtain registration forms for the training, contact the
AOWMA office at (877) 489-7471 or log on to
www.aowma.com.
Onsite Wastewater Practitioner Training
The curriculum for the Onsite Wastewater
Practitioner Training (Installer Training Program) was updated to the 2009 Standard
of Practice for the 2010 training year. Those
interested in designing and installing onsite
wastewater systems in Alberta are required
to successfully complete this six-day training
program in order to obtain a Private Sewage
Disposal System ticket (PSDS) from Alberta
Municipal Affairs.
The following training sessions have
been planned for the winter 2011 training
seasons:
Days 1 – 3 F
 ebruary 14, 15 & 16, 2011
Airdrie, AB
Days 4 – 6 F
 ebruary 28, March 1 & 2,
2011 Airdrie, AB
Days 1 – 3 M
 arch 21, 22 & 23, 2011
Edmonton, AB
Days 4 – 6 A
 pril 13, 14 & 15, 2011
Edmonton, AB
For registration forms contact the
AOWMA office at (877) 489-7471 or log on to
www.aowma.com.
Quad Raffle
The AOWMA is raffling off a brand new
Honda ATV in order to raise funds towards
its ongoing education programs.
One of the association’s key mandates
is onsite wastewater education and training, and part of that education comes in
the form of public information sessions
to ratepayers, presentations to municipalities and other stakeholders stressing the
importance of using a certified installer,
having a properly designed and installed
septic system and the operation and
maintenance of that utility once the installation is complete.

Being able to fund these programs through
an annual raffle allows the association to free
up capital for other member benefits such as
the proposed mobile training unit.
Raffle tickets are now available for sale
from members of the AOWMA Board of
Directors, participating suppliers and the
AOWMA office. Tickets are $10.00 each or
3 for $25.00.
Convention and Trade Show
The 13th Annual Convention and Trade
Show will be held in Red Deer, Alberta from
January 20-22, 2011. The theme of this
event, From Book to Bucket - Meeting the
Challenges of a New Standard, will focus
on practical workshops designed to help
contractors carry out their scope of work
under the 2009 Standard of Practice. In
addition to this practical focus, the convention will continue to provide the newest information and research available in
the onsite wastewater industry. The convention attracts contractors, pumpers,
regulators, land use planners, engineers,
educators, supplier and manufacturers to
the onsite wastewater industry.

SASKATCHEWAN
Upcoming AGM and Trade Show
The Saskatchewan Onsite Wastewater
Management Association (SOWMA) will
host its inaugural Annual General Meeting
on February 18, 2011 in Saskatoon. Contractors in Saskatchewan have long been
active members through the Alberta chapter
of WCOWMA, however, the Saskatchewan
branch has now been registered and will be
formalized through a meeting of the members, at which time an Advisory Committee
will be elected. The Advisory Committee will
provide guidance in the governance of the
association’s activities in Saskatchewan to
the WCOWMA administration.
The day of the AGM a Trade Show will
be held and technical sessions on various onsite wastewater techniques and
technologies will be made available to
delegates.
For more information on the AGM and
Trade Show, please contact the WCOWMA
office at (818) 478-5397.
SOWMA Participates in CMHC
Convention in Regina
The Saskatchewan Onsite Wastewater
Management Association exhibited at the

Canada Mortgage and Housing Corporation (CMHC) Convention in Regina in late
September. The focus of the convention
was housing and infrastructure for First
Nations communities.
A large percentage of homes on First
Nations land are serviced with onsite
wastewater systems and many public
housing departments in those communities recognize the need for a better
understanding of the design and installation of these systems through industry training. SOWMA is currently working with partners at CMHC and Health
Canada to provide access to training to
those communities.
Onsite Wastewater Practitioner Training
The WCOWMA training material is currently being edited for use in Saskatchewan
at the request of Saskatchewan Health.
These changes will ensure that the training material addresses differences in the
regulatory framework in Saskatchewan from
the other provinces. Upon completion of
these changes and acceptance by the
Saskatchewan government, training sessions will be made available in various regions of the province.
Training sessions are tentatively
scheduled for the following dates and locations:
Days 1 – 3 March 9, 10 & 11, 2011
Regina, SK
Days 4 – 6 March 30, 31 & April 1
Regina, SK
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Days 1 – 3 A
 pril 27, 28 & 29, 2011
Prince Albert, SK
Days 4 – 6 M
 ay 11, 12 & 13, 2011
Prince Albert, SK
For more information on the training program, please contact the WCOWMA office at
(818) 478-5397.

MANITOBA
Onsite Wastewater Practitioner Training
With the recognition by Manitoba
Conservation of the WCOWMA training
program, more training will be made available to onsite wastewater practitioners in
Manitoba looking either to enhance their
knowledge base, or requiring certification.
As Canada moves toward the greater
mobility of its labour forces through recognition of trades training from province
to province, those working in the onsite
wastewater industry will have more training options available to them.
WCOWMA’s training program was
initially developed in Alberta through
a partnership with Alberta Municipal
Affairs and Housing and the Alberta
Onsite Wastewater Management Association. Since the development of the
training materials, various components
of the program have been used by the
current training program at Red River
College. Over the past few years, the
training material has been updated
twice to ensure that it meets current
standards and requirements within the
industry.
The WCOWMA training program provides a cost-effective, accessible option
for those looking for training in onsite
wastewater technology. Training dates in
Manitoba will be made available for the
winter training season. For more information, please contact the WCOWMA office
at (818) 478-5397.
l
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OOWA News

Season Greetings to our neighbours in
the West!
The Ontario Onsite Wastewater
Association (OOWA) membership is
continuing to grow each year as more
and more onsite wastewater installers
are realizing the benefits from a professional association. We have started our
Registered Professional Program, part
of an ongoing education initiative. We
are also becoming a Certified Delivery
Agent for the Ministry of Municipal
Affairs and Housing (MMAH) to deliver
septic installer courses through a variety of partners.
The Ontario Building Code is undergoing a review and revision and OOWA
is included in the process, along with
the Ministry of Municipal Affairs and

Housing who write the policies regarding
onsite wastewater systems in the province. The Ontario Building Code revisions
will include mandatory re-inspection
of septic systems in designated areas
where source water protection is required
under Ontario’s Clean Water Act. This is
a plus for the onsite industry and OOWA
is developing the proper procedures and
protocols for those industry professionals
who will be doing inspections of systems.
OOWA is stressing that all those involved
have proper liability insurance coverage,
specifically pertaining to inspection of
systems.
Working with all government agencies, OOWA is continuing to review and
improve the requirements for onsite
systems to ensure the health and

safety of its residents and increase the
competency of those involved in the
onsite industry.
Onsite Wastewater Conference is
taking place April 3-5, 2011 at the
Deerhurst Resort in Huntsville, Ontario,
home to the G8 Summit that took place
in 2010. All our friends from the West
are invited to attend and we will be
happy to assist with a reduction in conference fees for anyone interested in
heading east to Ontario.
l
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WCOWMA Member Benefits Summary
Members continue to strengthen and shape the industry through their
role as important stewards of the environment and key players in rural
land use planning. Membership continues to grow and is comprised of
onsite wastewater professionals from the four western provinces.
• Influencing federal, provincial and municipal regulations. WCOWMA
Board Members represent all members by participating in and
sitting on committees and boards both provincially and nationally.
• Setting the national standard for onsite training. The WCOWMA
training program is recognized both in Alberta and throughout
Canada as the premier onsite wastewater certification program.
• Influencing land use planning in Western Canada. The WCOWMA
administration consults with other stakeholder associations
and municipalities, providing information on technologies and
resources to help them build effective and sustainable wastewater
treatment and disposal policies.
• Public education and consultation. A key component of having a
healthy and effective onsite industry is ensuring that homeowners
have access to the information they need to make sound decisions
regarding their onsite wastewater systems. WCOWMA acts as a
resource and provides referrals to our member professionals.
• Holding industry information and networking sessions.
WCOWMA will continue to provide regional meetings and training
opportunities in order to maintain open lines of communication
with our membership.
• Quarterly newsletters are emailed or mailed out, keeping members
abreast with advancements in the onsite industry.
• New in 2010, a semi-annual industry magazine.
On the business front members can benefit from:
• Customized business insurance programs through Lloyd Sadd
and SIS (see page 16). These insurance programs provide those
coverages not generally available through business insurance such
as Errors and Omissions coverage and Pollution Liability. Available
anywhere in Canada.
• A discount program for your office supply needs. Through a
partnership with Corporate Express/Staples Advantage, WCOWMA
members may take advantage of savings of 60 per cent or more on
stationery and shop supplies. Corporate Express even delivers your
order right to your door. Even if your office uses only $1000/year in
supplies, a savings of 60 per cent more than pays for your annual
association membership fees! Available anywhere in Canada.
• Credit card processing service. If you have customers that want
to pay with a major credit card but you don’t have the capability
to accept these payments, let us process it for you. Available
regardless of location.
• Save 10 per cent off all your work gear purchases at Mark’s Work
Wearhouse. In your member package is a wallet card for you to
present at the till with your purchases. Card valid across Canada.
• A 20 per cent discount on soils sampling from Kaizen Laboratories.
Call (403) 297-0411. Available in Western Canada.
• Group health plan for members from Spence Global Health.
• A free subscription to Onsite Installer magazine from Cole’s
Publishing.
Over the course of 2011, WCOWMA will continue to build its
business service discount program incentives for members, so stay
tuned for even more benefits to come.
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Western Canada Onsite Wastewater
WCOWMA Insurance
Management Association
Plan Available to Members

o

Optional Critical Illness Insurance up to $100,000
with NO medical evidence when you sign up for
the WCOWMA health and dental plan.

o

Optional $50,000 Life insurance with NO medical
evidence when you sign up for the WCOWMA
health and dental plan.

o

Traditional benefits available to all members,
regardless of size.

o

Superb, best in class benefits from the enhanced
AD&D plan to the disability claims manager.

o

Employee communication tools: bi-monthly
newsletters, Employee Value statements, and
employee seminars.

o

Volume buying power: The strength of working
together as a team.

o

Easy administration, & full orientation provided.

Find out more:
Contact Spence Group Health Inc. and ask
about the WCOWMA benefit plan for:
A review of your current plan
How to build your first plan if you don’t already have a plan.
Contact Kevin Spence @
1-877-882-7445
Info@spencegrouphealth.com

!

Member Application / Renewal
Your WCOWMA membership provides full membership in the industry association chapter in your province:
•
Alberta – Alberta Onsite Wastewater Management Association
•
British Columbia – WCOWMA Onsite Wastewater Management Association of B.C.
•
Saskatchewan – Saskatchewan Onsite Wastewater Management Association
•
Manitoba – WCOWMA Manitoba Chapter

Name:_______________________________________________________________________________________________
Company Name:_______________________________________________________________________________________
Address:_ ____________________________________________________________________________________________
City:__________________________________________________ Province: ____________ Postal Code:________________
Bus. Phone:_ _______________________________________________Fax:_______________________________________
Cell Phone:_________________________________________________Home Phone:_______________________________
Email Address:________________________________________________________________________________________
Please send member updates (check one)		

q

by mail

q

by email

q

by fax

The services that I expect to receive through membership in the WCOWMA are (please number in order of importance from one to six):

______ Advocacy

______ Training

______ Business Services
Corporate Membership:

______ Convention

______ Communication

______ Other (please specify): _ _______________________________________ 		
$300.00

Corporate memberships cover one owner and two employees.
Each corporation is allowed one vote at the Annual General
Meeting

Please select your business category:
q Installer

Additional members:

q Pumper

________________________________________________

q Supplier

________________________________________________

q Regulator

________________________________________________

q Engineer
q Other (list)_____________________________________

________________________________________________
________________________________________________

GST does not apply to memberships

FAX your form to:
(780) 486-7414
or

Please charge my Membership Fees to my credit card.
q VISA (or) q MASTERCARD
Charge to:___________________________________________________
Card #:______________________________________________________

Mail to:

Cardholder’s Name (PLEASE PRINT):___________________________
Cardholder’s Signature:______________________________________

!

18303 – 60th Avenue
Edmonton, AB T6M 1T7

Expiry Date:_________________________________________________
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Buyer’s Guide

Access Hatches
MSU Mississauga Ltd.................................... 20

Western Excavating Inc.................................. 26
Just Diggin...................................................... 19

Project Management
Aquatic Sentry Controls................................. 21

Backflow Products
Mainline Backflow Products.......................... 23

Excavating
Meech Creek Contracting.............................. 18
Rick D Services.............................................. 18

Pump Systems
Anderson Pump House.................................. 11
EMSL – Electric Motor Service
Limited......................................................... 11
Independent Pumps.........................................9
John Brooks Company Limited...................... 15

Cleaning
Gallason Industrial Cleaning Services Inc.......9
Concrete Products
Pembina Concrete Products Ltd................... 20

Fibreglass Tanks
ZCL Composites............................................. 18
Hydrogeology Wastewater
H20 Environmental Ltd................................. 10

Contracting
Kaplen Construction...................................... 14
Roxolid Contracting Inc.................................. 26

Irrigation Systems
Netafim Irrigation Inc..................................... 20

Control Panels
SJE Rhombus....................................................4

Laboratory Services
Kaizen Lab...................................................... 23

Design, Excavating and Installations
Knibb Development....................................... 15
LTS Enterprises Ltd........................................ 20

Polyethylene and Fibreglass
Tanks
Polywest.............................................................4

Septic Systems and Installers
EMCO – Hancor............................................OBC
Fergus Power Pump Inc................................. 14
Southland Contractors Inc............................. 21
Septic Tanks & Systems
Van’s Concrete............................................... 26
Septic Waste Water Pipes /
Valve Fitting and Irrigation
EMCO – Myers............................................... IBC
Sewage Treatment Solutions
Enviro Choice.................................................. 19
Wastewater Treatment
Systems
Eljen Corporation..............................................4
Jet Inc.............................................................. 22
Remote Waste LP........................................... 18
Sanitherm Inc................................................. 18
Westcon Precast...............................................8
Wetlands Pacific Corp................................... IFC
Wigs Pumps &
Waterworks Ltd........................................... 21
Water Treatment Equipment
Degremont T
echnologies................................................. 22
Wholesale Pump Distribution
Arndt Motor & Pump...................................... 23
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