
ment Area Bed disposal design. 

This fall, we will be exhibiting  at the 
Camping in Ontario’s CampEx 2009, 
to be held November 23 at the Blue 
Mountain Resorts.  Last year, we met 
many campground owners in need of 
assistance with both new and upgrad-
ing of their existing septic systems.  
We will once again be pleased to offer 
our services  to this year’s attendees. 

We hope that everyone has been able 
to continue working throughout the 
year, given the slow down of the econ-
omy. 

Lastly, we always welcome suggestions 
for articles of interest to our readers.  

Until the next issue... 

Elizabeth Lew, B. Sc., Editor 

Eric Gunnell, P. Eng., President 

   

 

It seems like we have just finished 
editing the Spring edition, and in no 
time, we are preparing our next edi-
tion!   

In March we attended our first Cot-
tage Life Show as exhibitors.  We 
spoke to many cottagers who were 
looking at additions or building new 
seasonal residences. Others were just 
looking at different options to upgrad-
ing their existing septic systems.   

Even though there are new signs that 
the economy is finally improving, here 
at Gunnell Engineering Ltd., spring and 
summer have been a busy time as 
usual.  We were in need of extra help 
and were fortunate to find Cole 
Metherall and Tom Keane to help us 
out.  They are both co-op students 
from Georgian College.   We were 
glad to be able to offer them work 
experience and at the same time, their 
skills were invaluable to us. 

Spring, and with our continuous rainfall 
throughout the summer, is when we 
are able to see and smell trouble with 
our septic systems.  Some signs are 
obvious; some require more effort to 
notice. In this issue, find out how you 
can spot signs of a failing system. 

We are also pleased to have guest 
authors, Andrew Hellebust and John 
Martin.   Andrew explains the advan-
tages of constructed wetlands as a 
tertiary treatment system and the 
wetlands process.  John discusses a 
case study of a failing septic system, 
and how retrofitting with a Micro-
FAST® treatment system was both the 
economical and  practical solution for 
the homeowner. 

Brian Hong explains why and how 
loading rates in septic system design 
are determined and used in septic 
system design.  Loading rates are appli-
cable to raised absorption trench 7 
filter beds, as well as tertiary treat-

The Summer Season -  
Moving into Fall! 

Update - Government Funding / Grants for Septic Systems 
The Lake Simcoe Region Conservation 
Authority, under the direction of Lori 
McLean (Stewardship Technician) has 
recently completed workshop presen-
tations in Pefferlaw, Beaverton, Innisfil, 
and Oro-Medonte, to outline available 
funding and grants to private home 
owners for repairs or replacement of 
their existing septic system.  In addi-
tion, Denis Orendt, Executive Direc-
tor of the Ontario Onsite Wastewater 
Association (OOWA), also made a 

presentation on the proper servicing 
and maintenance of septic systems.  
Sources of funding / grants are avail-
able from the following: 

1. Lake Simcoe Region Conserva-
tion Authority  
Drinking Water Source Protection: 
www.conservation-ontario.on.ca  
Landowner Environmental Assistance 
Program: www.lsrca.on.ca  
2. Ministry of the Environment 
Lake S imcoe Protect i on P lan: 

www.ene.gov.on.ca   
3. Canada Mortgage and Housing 
Corporation (CMHC) 
Renovation Program: 
 www.cmhc-schl.gc.ca  
4. Ontario Federal  Home Reno-
vation Tax Credit 
Home Renovation Tax Credit (HRTC): 
www.cra.gc.ca  
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OOWA to further enhance the asso-
ciation as the voice and resource 
centre for the Ontario septic industry. 

Refer to the OOWA website: 
www.oowa.org 

 

Dennis Orendt, executive Director of 
OOWA, is pleased to announce that 
membership has reached an all time 
high of 375 members. 

All septic designers, regulators and 
suppliers are encouraged to join 

Lake Simcoe Protection Plan - Final Release 

Case Study- MicroFAST® - Drainfield Renovation 
tenants and their children if they 
walked or played in this area. The 
grass was knee high and not able to be 
cut due to the pooling sewage existing 
on the property. Test holes were dug 
and the problem was confirmed to be 
a biological slime layer, referred to as 
‘biomat’, which typically clogs conven-
tional septic systems over many years 
of use.  

Pinnacle presented the MicroFAST® 
Sewage Treatment System as an inno-
vative, cost-effective aerobic treatment 
system that has been found to correct 
biologically-failed dispersal systems. 
Pinnacle explained that the Micro-
FAST® treatment process breaks 
down the solids that form the biologi-
cal slime layer in the first place. The 
treated wastewater, containing dis-
solved oxygen, is sent into the field to 
promote the growth of aerobic bacte-
ria, which feed on the clogging layer 
and eventually restore the soil’s natu-
ral percolation.  The property owner 
agreed that by installing MicroFAST®, 
he was getting a cost-effective, long-

term solution as opposed to digging up 
the yard and installing an expensive 
alternative system that might clog again 
in a few years. 

The existing septic tanks were re-
moved and replaced with MicroFAST® 
units with no disruption to the drain 
field and very minimal disruption to 
the tenants. 

 Two weeks after the installation Pin-
nacle visited the site and noticed that 
the sewage that was previously pooling 
on top of the ground had disappeared. 
A visit two weeks later found the grass 
to be cut and the property appearance 
greatly enhanced. This same result has 
been found when MicroFAST® Sewage 
Treatment Systems have been used on 
residential applications with biologi-
cally-failed dispersal systems. 

John Martin ,Ontario Regional Manager 

Pinnacle Environmental Technologies 
Inc. 

www.cleanwater.com 1-866-514-7555 

In 2007, the owner of a four unit 
apartment building in Southern On-
tario contacted Pinnacle Environmental 
looking for alternatives for repairing 
his biologically-failing conventional 
septic system. The owner had origi-
nally looked into replacing the entire 
soil absorption system with a pressur-
ized distribution system. The total cost 
of removing and replacing the existing 
drain fields and tanks with new materi-
als and installation would have been in 
excess of $50,000. 

 A Pinnacle Environmental representa-
tive (Pinnacle) visited the property. 
The property utilized two 30-year-old 
concrete septic tanks and 2 drain 
fields. The effluent from each of the 
1000 gallon concrete septic tanks 
gravity flowed to their own separate 
drain field. An offensive sewage odour 
was apparent and effluent from the 
septic tanks was “pooling” on top of 
the ground in several locations above 
the drain fields. The owner had just 
purchased the property and was con-
cerned of the consequences to his 
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We are in receipt of the finalized 
'Lake Simcoe Protection Plan', dated 
June 2009. The Act was earlier passed 
by the Legislature and received Royal 
Assent in Dec 2008. 

The Vision of the plan is: "the lake is 
life and the health of the lake 
determines the quality of life". 

One of the main objectives of the 
plan is to reduce loadings of 
phosphorous into Lake Simcoe and its 
tributaries. Failing septic systems as 
well as sewage flows in certain type of 
soils, are a known contributor of 
phosphorous loadings to Lake 
Simcoe. From a development 
standpoint, for any lot of record 
under current zoning by-laws, it is our 
initial interpretation that a new house 
and sewage system is permitted to be 

constructed either on a vacant lot, or 
it is acceptable to demolish and 
construct a larger residence. Also, 
existing residences can be expanded, 
with either upgrades to the existing 
septic system, or replacing the septic 
system. This is for all sewage systems 
located within 100m of the Lake 
Simcoe shoreline, or other lakes, or 
any permanent streams flowing into 
Lake Simcoe. 

Our interpretation is that new lots 
will not be allowed to be created, i.e. 
lot severances or subdivisions, within 
these setbacks. In addition, new 
requirements and amendments are to 
be included within the Ontario 
Bui lding Code, including the 
requirement for maintenance 
inspections of existing sewage 

systems. Also, the building code is 
likely to be amended to include for 
new treatment technologies, and 
other more stringent discharge 
standards for septic systems100m of 
the Lake Simcoe shoreline, or other 
lakes, or any permanent streams 
flowing to Lake Simcoe. 

We will keep you updated on any 
new developments or information 
regarding the Lake Simcoe Protection 
Plan. Refer to www.ene.gov.on.ca/en/
water/lakesimcoe/index.php for 
details and to download a copy of the 
Plan electronically.  

 

We see this as the first protection 
plan, with other lakes to follow. 

Eric Gunnell, P. Eng. 

ANNOUNCEMENT 

We are pleased to announce the 
re-appointment of Eric Gunnell as a 
member of the Building Code 
Commission for a term of five years 
as of July 15, 2009.  This 
prestigious appointment is on the 
recommendation of the Lieutenant 
Governor of Ontario, and follows a 
three year appointment on July 28, 
2006. 

Ontario Onsite Wastewater Association News 



Loading rates are one of the most 
misunderstood aspects of septic sys-
tem design.  Loading rates do not 
apply to in-ground absorption trench 
leaching fields (traditional weeping tile 
pipe).  However loading rates as de-
tailed in Part 8 of the Ontario Building 
Code (OBC) do apply to the fill based 
raised absorption trench and filter 
beds.  In addition, loading rates apply 
to Area Bed disposal fields which are 
commonly used with tertiary treat-
ment units, and are authorized under 
individual Building Materials Evaluation 
Commission (BMEC) authorizations. 

For fill based raised absorption trench 
septic systems, the length (L) of the 
distribution pipe is based on the per-
colation rate (T) of the imported soil 
and the daily design sewage flow (Q), 
i.e. L=QT/200.  However, the overall 
footprint of the imported soil, includ-
ing a minimum 15 m mantle in the 

direction of the effluent flow, is based 
on OBC Table 8.7.4.1.A for noted 
underlying native soil percolations 
rates (T).  For example, on the basis of 
a residence with Q=1,600 L/Day, T = 
10 min/cm, for the imported sand, and 
T = 40 min/cm, for the underlying 
native, the minimum length of required 
distribution pipe is 80m (QT/200).  
The overall footprint size for the 
leaching bed with imported sand fill 
would be based on a loading rate of 6 
L/ m2/ day, from OBC Table 8.7.4.1A, 
or 1600 /6 = 276 m2.  This area re-
quires the inclusion of a 15 m sand 
mantle extending in the direction of 
the effluent flow (NOTE: In some 
cases, an increase in the overall loading 
area may be required to provide for 
the minimum 15 m mantle). 

For filter beds, the extended contact 
area of filter sand (QT/850), is based 
on T being the soil percolation rate of 

the underlying native soil.  Again the 
overall footprint of imported soil 
for filter beds is based on Table 
8.7.4.1.A with T being the percola-
tion rate of the native soil. 

For Area Bed disposal fields, when 
used in conjunction with tertiary 
treatment units, the loading rates 
are typically defined by the formula 
QT/400, or QT/850, where T is the 
soil percolation rate of the underly-
ing native soil.  As earlier noted, 
these formulas are contained in the 
individual BMEC authorization for 
the particular treatment system.  
For the same example (Q=1600 L/
Day, T=40 min/cm – for native soil), 
the resulting loading area or overall 
size of the Area Bed when based on 
QT/400 is 160 m2. This area may 
require enlarging to accommodate a 
15 m mantle.  For smaller proper-
ties, with new housing projects, it is 

often recommended to design the 
layout of the septic field prior to 
finalizing the house design. 

Brian Hong, P. Eng 

• Bacteria indicators may be found 
in nearby well water or in a 
surface ditch close to the leach-
ing bed. 

 

Leakage from septic systems can travel 
a long way underground and flow into 
drinking water supplies.  In addition to 
E.coli contamination, sewage leaks 

With proper care, the life of a conven-
tional septic system can last from 20 
to 25 years.  Over time, the distribu-
tion lines become clogged with biomat 
and the bed will have to be repaired or 
replaced.  Some of the warning signs 
that your bed may be failing include: 
• The ground around the septic 

tank or leaching bed may be 
soggy or spongy to walk on, 

• Building drains may back up or 
take longer than usual to drain, 

• Noticeable sewage odours; often 
after a rainfall, 

• Grey or black liquids may be 
surfacing; effluent breakout 

contribute to phosphorus loading in 
lakes causing too much algae, leading 
to depletion to oxygen supplies and 
fish kill, all detrimental to the recrea-
tional enjoyment of our lakes and 
rivers. 
 
A properly designed septic system 
with regular maintenance, will provide 
years of service.  However, they also 
do not last forever. If you suspect your 
system is in need of repair or replace-
ment, contact a licensed professional 
for advice on what your options may 
be. 

Loading Rates in Septic System Design- Brian Hong, P.Eng. 

Signs of a Troubled Septic System 

Fleming College, School of Environ-
mental and Natural Resource Sciences 
with a diploma in Environmental Tech-
nology. 

Currently, Brock is managing the on-
site servicing and planning of various 
campgrounds throughout southern 
Ontario. 

 

Brock Cross is a project manager at 
Gunnell Engineering Ltd and included 
in his responsibilities is the managing of 
our campground design projects.  His 
experience includes site inspections 
and septic investigations, managing site 
plan and planning approvals, septic 
system design, Ministry of Environment 
sewage approvals and contract admini-
stration for the construction of sewage 
systems and infrastructure. 

Brock graduated from Sir Sandford 
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Brock Cross 

 

In Memory of  

Wayne Butler  

Profile - Staff Member - Brock Cross 

It is with deep sadness that 
we announce the loss of our 
colleague and dear friend 
Wayne Butler on May 5, 
2009.  Wayne joined Gunnell 
Engineering Ltd. last year.  
For many years, he was with 
the Public Health Unit for the 
Regional Municipality of York 
as a Health Inspector.  After 
leaving the Region, he started 
his own firm, WEB Consulting 
Services.  Instead of full 
retirement, Wayne continued 
to work on a  part-time basis 
and joined our firm last year.  
He not only  brought his vast 
design experience but was 
also a mentor for many of the 
staff.  He will be missed and 
fondly remembered by all of 
us here. 
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Upcoming Events: 

Ontario Association of Sewage 
Industry Services (OASIS) 
19th Annual Expo & Conference 

October 23-24, 2009 

Sheraton Hamilton, Hamilton, ON 

 

Fall Cottage Life Show 

November 6-8, 2009 

International Centre, Mississauga 

Camping in Ontario 

November 23, 2009 

Blue Mountain Resorts 
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Please contact our friendly and 
knowledgeable staff for any questions 
or comments: 
 
Eric Gunnell, P.Eng 
eric@septicdesign.ca 
 
Laura Gunnell 
laura@gunnellengineering.com  
 
Brian (Jin) Hong, P.Eng 
brian@septicdesign.ca  
 
Elizabeth Lew 
liz@septicdesign.ca  
 
Joe Kim 
joe@gunnellengineering.com    

Who we are 

Constructed Wetlands - By Andrew Hellebust, P.Eng 
Wetlands have been described as 
“nature’s kidneys” for their ability to 
purify water. The shallow water 
allows oxygen and sunlight to 
penetrate and the plants, debris and 
sediment provide habitat for 
microorganisms which digest 
dissolved substances. Particles 
suspended in the water are filtered 
out as they pass by the plant stalks 
or settle to the bottom by gravity. 
After a history of draining wetlands 
we now have strict laws to protect 

the existing ones, not just for habitat 
but also to protect and replenish the 
groundwater used as a drinking 
water source for rural homes and 
communities. Commercial advanced 
ter tiary treatment systems , 
introduced in the March 2009 
newsletter, make use of the same 
processes as found in wetlands, such 
as creating a high surface area for 
habitat for treatment bacteria, 
oxygenating the water to stimulate 
bacteria, and providing quiet zones 
for gravity settling of particles. Since 
we cannot use existing wetlands to 
treat wastewater, constructed or 
treatment wetlands re-create 

aspects of natural wetlands within a 
liner with an inlet and outlet which 
distributes the water evenly across 
the system. Like the tertiary 
treatment systems, pr imary 

treatment is generally through a 
septic tank and the effluent from the 
wetland infiltrates into a trench field 
or area bed. Surface flow treatment 
wetlands, where you see the water 
like in a natural wetland, are only 
used on a municipal scale in Ontario 
or for warm-weather stormwater 
treatment because of the difficulty in 
accommodating the ice layer in 
winter. Smaller scale constructed 
wetlands are all subsurface flow 
where the water passes through 
aggregate in and under the root 
zone of the plants. Vertical 
subsurface flow wetlands dose the 
water through an array of pipes just 
below the surface and let the water 
trickle down through gravel or sand. 
Aqua Treatment Technologies, out 
of Niagara, has approximately 40 
Ministry of Environment approvals 
for this type of wetland for projects 
such as wineries, schools, landfill 
leachate and agricultural industries 
with flows up to 400,000 L/d. Their 

design, called the “Aqua Wetland 
System”, achieves extremely low 
levels of organics, nitrogen and 
phosphorus in a relatively passive 
and energy efficient technology. 
Although a few projects have been 
built under 10,000 L/d (Building 
Code jurisdiction), the multiple cells 
and pumps in the Aqua Wetland 
System are most cost effective for 
multiple residences or large 
buildings. A few single residence 
scale constructed wetlands have 
been constructed in Ontario which 
are horizontal subsurface flow, 
where the water travelling along the 
bottom half is covered by enough 
aggregate, soil and snow that they 
don’t freeze during the winter. At 
the moment, these wetlands are 
one-off projects, dependent on the 
local building department for 
permitting. Fleming College’s Centre 
for Alternative Wastewater 
Treatment in Lindsay has designed a 
couple of hybrid horizontal and 
vertical f low wetlands with 
Rivercourt Engineering (Haliburton 
Fish Hatchery and the Archetype 
Sustainable House, Kortright Centre 
for Conservation). 

You can’t canoe in these treatment 
wetlands, but next time you are out 
in a canoe, look down and think of 
how much wetlands do to keep our 
water clean and flowing. 

Andrew Hellebust, P.Eng.,  

 


