STATE OF MAINE
DEPARTMENT OF HUMAN SERVICES
BUREAU OF HEALTH, DIVISION OF HEALTH ENGINEERING
161 CAPITOL STREET
11 STATE HOUSE STATION

JOHN ELIAS BALDACCI AUGUSTA, MAINE JOEN R. NICHOLAS
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" : LT

) July 14, 2004 COMMISSIGNER

Presby Environmental, Inc,

A#n.: David W, Presby, President
P. O. Box 617

Sugar Hiil, New Hampshire 03585

Subject: Product Registration Modification, Presby Enviro-Septic

Dear Mr. Presby:

It is my understanding from our conversations and information submitted recently that you wish to modify the
Division’s acceptance of the Enviro-Septic.

Product Description

The modification consists of revising the separation distance from the seasonal high groundwater table or other
limiting factor fo the bottom of the sand layer beneath the products, to the bottom of the Enviro-Septics themselves.

Claim

According to the information you provided, including third party test data, the Enviro-Septic performs sufficiently
well that the previously required increased separation distance is no longer required..

Determination

On the basis of the foregoing and a sample of the product provided to the Division, the Division has determined that
the this modification is acceptable for use in the State of Maine.

Because installation and owner maintenance has a significant effect on the working order of onsite sewage disposal
systems, including their components, the Division makes no representation or guarantee as to the efficiency and/or
operation of Presby Enviro-Septic. Further, registration of these products for use in the State of Maine does not
represent Division preference or recommendation for this product over similar products.

Tf you have any questions please feel free to contact me at (207) 287-5695.

Sincerely,

AL Jago oo

James A. Jacobsefy! Environmental Specialist IV
Wastewater and Plambing Control Program
Division of Health Engineering

e-mail: james.jacobsen(@state.me.us

fjaj
xc: Product File

PHONE: (207) 287-5338 FAX: Admin./Plumbing/Eating & Lodging: (207) 287-3165

TTY: Deaf/Hard of Hearing (207) 287-5550 Drinking Water: {207) 287-4172
Radiation Control: (207) 287-3059
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e April 8, 2003 COMMISSIONER

Presby Environmental, Inc,

Attn.: David W. Presby, President

P. 0. Box 617

Sugar Hill, New Hampshire 03585

Subject: Product Registration Modification, Presby Enviro-Septic
Dear Mr, Presby:

It is my understanding from our conversations and information submitted recently that you wish to modify the
Division’s acceptance of the Enviro-Septic.

Product Description

The modification consists of revising the separation distance from the seasonal high groundwater table or other
limiting factor to the bottom of the sand layer beneath the producis, to the bottom of the Enviro-Septics themselves.

Claim

According to the information you provided, including third party test data, the Enviro-Septic performs sufficiently
well that the previously required increased separation distance is no longer required..

Determination

On the basis of the foregoing and a sample of the product provided to the Division, the Division has determined that
the this modification is acceptable for use in the State of Maine,

Because installation and owner maintenance has a significant effect on the working order of onsite sewage disposal
systems, including their components, the Division makes no representation or guarantee as to the efficiency and/or
operation of Presby Enviro-Septic. Further, registration of these products for use in the State of Maine does not

represent Division preference or recommendation for this product over similar products,
If you have any questions please feel free to contact me at (207) 287-5695.

Sincerely,

‘Wastewater and Pambing Control Program
Division of Healih Engineering
e-mail: james. jacobsen@state. me.us

/jaj
x¢: Product File

PHONE: (207)287-5338
TTY: Deaf/Hard of Hearing (207) 287-5550

FAX: Admin./Plumbing/Eating & Lodging: (207) 287-3165
Drinking Water: {207) 287.4172
Radiation Control: {(207) 287-3059
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FROM:

MESSAGE:

- NOTICE: This fax message is intended for the exclusive use of the individual or entity identified above. It
may contain information which is privileged and/or confidential under both state and federal law. If you °
are not the intended recipient or an agent of the recipient, you are notified that any further dissemination,
copy or disclosure of this communication is strictly prohibited. If you have received this transmittal in
crror, please immediately notify : at (telephone) : and return the original
transmiission to us by mail at 11 *State House Station; Augusta, ME 04333-0011, without makmg a copy:-
Your cooperation in protecting confidential information is greatly appreciated.




PRESBY ENVlRONMENTAogg&
INNOVATIVE SEPTIC TECHNOLOGH EIVED
Route 117 PO Box 617 Sugar Hill, NH 03586 JUL 0 7 2004

Tel: 1-800-473-5208 Fax: (603)823-8114

www.presbyenvironmental.com WAS
TEWATER
July 6, 2004 PLUMBING PROG#&M

Mr. James A. Jacobson, Environmental Specialist IV
State of Maine Department of Human Services
Wastewater and Plumbing Control Program
Division of Health Engineering

11 State House Station

Augusta, ME 04333-0011

Subject: Seasonal Ground Water Table Requirement for In-ground Enviro-Septic® Wastewater Treatment
systems

Dear Mr. Jacobson:

Background For a period of one year and nine months, 3" party testing in Stoke, Canada, has
compiled extensive test data on effluent exiting pipe and stone and Enviro-Septic®
wastewater treatment systems. The results dramatically prove what we have known
from experience. The unique design and function of Enviro-Septic® wastcwater
treatment systems demonstrate that they operate in a far more efficient and effective
manner, producing an effluent quality that consistently and continuously exceeds that
of sophisticated mechanical treatment systems and conventional pipe and stone
installations. Iam attaching a copy of the reports documenting these test results for

your appraisal.

Current Maine  Currently the State of Maine requires that Enviro-Septic® wastewater treatment
requirement systems instalted below grade add an additional 6 inches to the normally required
vertical separation distance to the scasonal ground water table or restrictive horizon.

Our position We have ample proof that the Enviro-S eptic® wastewater treatment system is far
superior in reducing effluent contaminants to other systems being used in the State of
Maine.

Our request Please consider this Jetter and the attached testing documentation my request for the

removal of the requirement for the Enviro-Septic® wastewater treatment systems
installed below grade to add an additional 6 inches to the normally required vertical
separation distance to the seasonal ground water table or restrictive horizon. Please
note that this request does not apply to Simple-Septic® installations.

Sincerely yours W &’7 L

Wo){ Z /04/ bo prntuet et o
avid Presby, President 'wa{j Mdgoyzxﬁ"?éfvm

Presby Environmental, Inc. diotaace Euvvo-

Enclosures Sep?re Tt ! /;fm




Treatment of Septic Tank Effluent: Comparison of Enviro-Septic® and
Conventional Pipe and Stone Leaching Systems

Research Report March 1, 2004

Joselle Germano-Presby, PhD , David W. Presby Denis Boucher?, Benoit Boucher?, Frangois
R. C6t¢%, Helene B. Balkin®, RobertE Mooney*, Aaron B, Matgolm PhD.’

Summary

Many new technical devxces have been devised to improve the function of standard septlc
systems. The Enviro- -Septic® leaching system, manufactured by Presby Environmental, Inc., is
purported to surpass conventional leaching systems for wastewater treatment. The purpose of
the research projects described herein was to compare the performance of Enviro- Septic®
systems to that of conventional pipe and stone leaching systems. Some of the research was
carried out in collaboration with the Virology and Waterborne Disease Laboratory, Department
of Microbiology, at the University of New Hampshire (UNH), Durham, NH, and with DBO
Expert Inc., Magog, Quebec, Canada. The UNH project involved miniature model systems
housed inside a laboratory on campus, whercas DBO Expert Inc., utilized larger underground
model systems. Analyses of wastewater components, including ammonia, biochemical oxygen
demand (BOD), chemical oxygen demand (COD), fecal coliforms (e.g. E. coli), nitrate,
phosphorus, total Kjeldahl nitrogen (TKN), total suspended solids (TSS), and viral particles were
conducted on the septic tank efﬂuent (entering) and the leachate (exiting) of the model systems.
The large-scale Enviro- Septic® model system set up by DBO Expert Inc., demonstrated percent
removal values for TSS and fecal coliforms that were significantly greater (P < 0 001) than those
of the conventional pipe and stone model system, suggesting that Enviro- -Septic® performs better
than conventional systems at filtering out these septic components. Furthermore, Enviro- Septlc
in the large-scale models displayed significantly greater percent removal values of COD, BOD,
TKN, phosphorus and ammonia (P < 0.001) and significantly greater production levels of nitrate
(P < 0.001), suggesting that it treats wastewater better by promoting a more substantial aerobic
microbial ecosystem than conventional systems. These results were conmstent with findings
from the small-scale systems in the UNH project, where the Enviro- -Septic® models displayed
significantly greater percent removal values of COD and ammonia (P < 0.05) than the pipe and

stone models. Ina study of wastewater flow through the DBO Expert Inc., model systems, 1t
took approximately six months for septic tank effluent to flow through 60’ of Enviro- -Septic®
pipe, whereas it took more than a year for effluent to flow through 40’ of conventional perforated
leaching pipe. These results suggested that more of the Enviro- -Septic® pipe functions at treating
wastewater over time, and that it distributes a more dilute leachate to a greater area of underlying
soils than conventional systems.

! Presby Environmental, Inc., Sugar Hill, NH 03585

* DBO Expert Inc., Magog, Quebec, Canada J1X 4V9

* Senior Laboratory Technician, Virology and Waterborne Disease Laboratory, Department of Microbiology,
University of New Hampshire, Durham, NH 03824

* Analytical Instrumentation Scientist, Department of Microbiology, University of New Hampshire

3 Professor, Virology and Waterborne Disease Laboratory, Department of Microbiology, University of New
Hampshire




Introduction

Background Information

Residential septic systems are the largest source (by volume) of wastewater disposed to
the land (Linsley et al., 1992). Nearly 40% of new homes in the United States use them
(Hallahan, 2002). Much attention has been focused on improving the performance of standard
systems as their impact on the environnment has been addressed. In fact, the U.S. Environmental
Protection Agency, National Water Quality Inventory: 1996 Report to Congress (U.S.
Environmental Protection Agency, 1998) states, “Improperly constructed and poorly maintained
septic systems are believed to cause substantial and widespread nutrient and microbial
contamination to ground water.”

A standard septic system is defined here as the combination of a septic tank and leach
field. The septic tank serves as a temporary holding tank for raw wastewater. It traps much of
the solid waste by allowing it to settle, The solid waste must be emptied from the tank
pertodically as part of routine maintenance of the system. Little dissolved oxygen is available
inside the septic tank; its environment is anoxic (anaerobic). Partial decomposition of waste
within the tank is accomplished by anaerobic bacteria (bacteria that can tolerate or require the
absence of oxygen). This partially treated wastewater then passes out to the leach field and is
referred to as septic tank effluent (STE) (Winneberger, 1984).

A leach field typically consists of a series of subsurface perforated pipes arranged
horizontally within a rocky or sandy medium. It functions to treat STE and distribute it under the
surface to the underlying soils. The pipes and soils act as filters of wastes and allow further
chemical breakdown and biodegradation of the STE before it is discharged to the environment.
A conventional leach field is defined here as a pipe and stone system constructed of perforated
PVC pipe (4” diameter) laid within a bed of crushed stone.

It is a priority of the U.S. Environmental Protection Agency and other environmentalists
to improve the performance of standard septic systems and prevent groundwater contamination
(U.S. Environmental Protection Agency, 2003). Therefore, many new septic system
technologics have been introduced. Most of these innovations operate either inside the septic
tank or between the tank and the leach field (Heufelder and Rask, 2001). Enviro-Septic®
Leaching Systems by Presby Environmental, Inc., however, take a different approach to
improving septic system function.

The unique design of Enviro-Septic® components is purported to enhance the efficiency
of wastewater treatment within the leach field (Figure 1), Enviro-Septic® systems consist of
corrugated, high-density plastic pipe with a 9.5” interior diameter. Exterior ridges on the peak of
each corrugation are thought by Presby Environmental, Inc., to facilitate the flow of effluent
around the circumference of the pipe. This, in addition to the large inner surface area and the
relative thinness of the plastic, allow effluent to cool quickly within the pipe. Upon cooling,
STE separates into its components: scum floats to the top and sludge sinks to the bottom. The
liquid component of the STE flows through the pipe perforations, while the scum and sludge are
retained within the pipes. Furthermore, plastic “skimmers” extend inwards from each hole. The
skimmers are thought by Presby Environmental, Inc., to help capture grease and suspended
solids, preventing them from escaping through the perforations. A thick layer of coarse,
randomly-oriented plastic fibers surrounds the pipe. This layer serves as an attached culture
system providing an extensive surface area on which microbial biofilms can grow. Moreover, a
geo-textile fabric surrounds the plastic fiber layer, further supporting the growth of microbial
biofilms. Finally, Enviro-Septic® systems are installed in clean medium-coarse sand (washed
concrete sand).
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Figure 1. Components of the Enviro-Septic® pipe (from the Enviro-Septic® & Simple-
Septic® Leaching Systems Design and Installation Manual, 2003).

Research Projects: Experimental Design
Two individual research projects were designed to compare the performance of Enviro-

Septic® leaching systems to conventional pipe and stone leaching systems. Several hypotheses

were tested.

e Hypothesis 1: The unique design of Enviro-Septic® pipe and the surrounding sand enable the
system to filter total suspended solids, bacteria, and viruses better than conventional systems.

It is desirable to prevent bacteria, viruses, and other components of wastewater from escaping the

leach field and contaminating the underlying groundwater. Filtering action can be measured by

comparing the amount of these components in the STE to the amount in the leachate (wastewater
leaving the leach field) and estimating the percent removal.

e Hypothesis 2: Enviro-Septic® systems accomplish decomposition of wastewater faster and
more efficiently than conventional systems by promoting and maintaining a more substantial
aerobic microbial ecosystem (microorganisms that require oxygen to live).

Aerobic decomposition works faster and more efficienfly to break down natural and synthetic

organic substances than anaerobic decomposition (Heufelder and Rask, 2001) (Grady et a/.,

1999),

o Hypothesis 3: Enviro-Septic® systems distribute wastewater over a larger surface area than
conventional systems because more of the system functions at any given time.

It has been observed that in a serially distributed conventional leaching system, only the first line

or lines of pipe (and their underlying soils) take most of the burden of wastewater treatment most

of the time (Winneberger, 1984). If leachate were to be distributed across a larger surface area,




then it would be discharged to the environment in a more dilute form. This would allow the
underlying soils to better filter and treat the wastewater before it enters the water table.

Presby Environmental, Inc., has participated in two individual research projects. The
purposes of these were to test the above hypotheses by comparing the performance of Enviro-
Septic® to conventional pipe and stone systems under controlled conditions. The first rescarch
project was carried out in collaboration with Aaron Margolin, Ph.D., Helene Balkin, and Robert
Mooney at the Virology and Waterborne Disease Laboratory, Department of Microbiology,
University of New Hampshire (UNH), Durham, NH. If involved small-scale model Enviro-
Septic® and pipe and stone systems that were maintained in a UNH laboratory. The experiments
of the UNH project were designed to test Hypotheses 1 and 2; they were conducted and
completed in 2002,

A second research project is being carried out in collaboration with Denis Boucher,
Benoit Boucher, and Frangois R. C6té of DBO Expert Inc., Magog, Quebec, Canada. It involves
larger, in-ground models that are more representative of real life systems. These systems were
set up in Stoke, Quebec. The experiments were designed to test Hypotheses 1, 2 and 3; they
were begun in 2002 and are ongoing,

Testing Hypothesis 1: Hypothesis 1 was tested by comparing the amount of total
suspended solids, number of coliform organisms, and number of viral particles detected in the
STE and leachate of the model systems. The amount of total suspended solids (TSS) is a direct
measure (in mg/L) of solid septic components (dissolved and undissolved).

There are approximately 100 billion microorganisms present in every gram of human
feces (Cano and Colomé, 1988). Among the natural flora that inhabit the intestine are the
coliform bacteria including Escherichia such as E. coli. An aerobic leach field supports a wide
variety of organisms including aerobic bacteria, rotifers, protozoans, and fungi (Heufelder and
Rask, 2001). Bacteria are the smallest of these septic system-dwelling microbes (Fenchel ef al.,
1998) and are, therefore, the most likely to escape filtration. The amount of bacteria in
wastewater is measured by the most probable number of coliform organisms (MPN; presented as
number per 100 mL). Some pathogenic (disease-causing) bacteria enter septic systems from
residences, and it is especially desirable to prevent these types of bacteria from reaching the
water table. There are so many different species of pathogenic bacteria, however, it is not
feasible to test for each one individually. Therefore, MPN is often used in wastewater testing as
a guideline to indicate the possible presence of pathogenic bacteria.

Viruses, some pathogenic, are also present in wastewater. The capacity of a leach field to
filter out viruses can be determined by “spiking” a known quantity of viral particles (measured in
plaque forming units; PFU) into the STE at a single point in time. The number of PFU in the
leachate is then measured for a period of time following the initial spiking. Theoretically, the
better the filtering action of the leaching system, the lower the amount of suspended solids,
bacteria, and viruses there will be leaving the system.

Testing Hypothesis 2: Hypothesis 2 was tested by comparing levels of TSS, carbon-,
nitrogen-, and phosphorous-containing compounds in STE to the levels in leachate. The increase
of some and decrease of other particular substances in a septic system would be indicative of
aerobic decomposition.

TSS - Total suspended solids were tested because the biodegradation of TSS is carried
out, in part, by aerobic microorganisms. A reduction of TSS in the leachate compared with the
STE would be consistent with the presence of an aerobic microbial ecosystem in the leaching
system.

COD — Chemical oxygen demand is a measure of the amount of oxygen required to
stabilize the waste in a sample of wastewater completely. Carbon-containing organic




compounds can be chemically oxidized (broken down) to yield carbon dioxide. This is what is
meant by “stabilize.” The amount of oxygen required for stabilization is proportional to the
amount of carbonaceous compounds in the sample, COD is therefore an indirect measure of the
amount of carbon-containing compounds in a sample. One would expect the COD of the
leachate to be less than the COD of the STE if carbon-containing compounds are chemically
broken down in the leaching system.

BOD — Biochemical oxygen demand is a measure of the amount of oxygen required to
stabilize carbonaceous waste biologically (through the metabolic action of aerobic
microorganisms). The BOD is therefore another indirect measure of the amount of carbon-
containing compounds in a sample. The BOD;s refers to the amount of oxygen utilized by a
sample over a five-day.period. Carbonaceous compounds are oxidized to carbon dioxide during
aerobic microbial metabolism; therefore a reduction in COD and BOD would be consistent with
the presence of an aerobic microbial ecosystem in a leaching system. o '

“TKN and ammonia — Total Kjeldahl nitrogen is the amount of nitrogen contamed within
organic compounds (such as nucleic acids, amino acids, and urea) and in ammonia (NHas).
Ammonia is a natural bi-product of the breakdown of nitrogen-containing organic compounds
during aerobic metabolism.

Nitrate and nitrite — Nitrate (HNOj3) and nifrite (HNOy) are products of the process of
nitrification, which involves the oxidation of ammonia by the following (unbalanced) chemical
reactions:

NH; + O; — HNO, + H;O  (O;is oxygen; H,O is water) -
. HNO; + O3 — HNO; + HoO
The reactions of nitrification are carried out by aerobic bacterial species of Nitrosomonas and
Nitrobacter, natural occupants of septic systems. Theoretically, as aerobic microbial metabolism
proceeds, amounts of ammonia and TKN decrease, while levels of nitrate increase.
 Phosphorus — Phosphorus is a constituent of wastewater that is contained in organic
compounds such as sugar phosphates, phospholipids and nucleotides, and in inorganic
compounds such as polyphosphates (used in synthetic detergents) and orthophosphates.
Phosphorus and nitrogen are the nutrients responsible for eutrophication (massive growth of
algae in lakes). Therefore it is desirable to prevent their release into the environment.

Testing Hypothesis 3: Hypothesis 3 was tested by the DBO Expert Inc., research project.
The mode! leaching systems were set up in Stoke, Quebec, such that leachate was collected from
separate sections of each system. This enabled researchers to monitor when wastewater reached
various sections of the systems, and hence when sections of each system were operational.

Materials and Methods

Research Project 1: UNH

Two model Enviro-Septic® systems (deemed ES 1 and ES 2) and two model conventional
pipe and stone leaching systems (deemed P&S 3 and P&S 4) were assembled (Figure 2). Each
model was housed in a square 18” x 18” x 18” polypropylene container fitted with PVC pipe (17
diameter) and an injection port in the center of one side. Each container contained 3” of washed
concrete sand at the bottom.

For the P&S systems, an 8” length of Standard Pipe Schedule 20 (4” diameter)
distribution line was positioned horizontally in the center of the square container, attached to the
1” PVC pipe at one end, and capped at the other end. Clean washed 1-1.5” crushed stone was
distributed around the distribution line as follows: 6” underneath, 4” on either side along its




length, 2” on each capped end and 2” on top. This distribution line/stone unit occupied a total of
one cubic foot in the center of the square container. A black polypropylene fabric was placed
over the distribution line/stone unit (to prevent sand from falling into the void spaces of the
stone), and the remainder of the square container was ﬁlled with washed concrete sand.

For the ES systems, a 12” length of Enviro-Septic® pipe, capped at one end, was
positioned horizontally in the center of the square container and attached to the 1” PVC pipe.
The pipe was then surrounded by washed concrete sand.

Assembling the pipe and stone model system

Figure 2. Assembly of the model leaching systems used in the UNH research project. A) An 8”
length of distribution line is surrounded by a cubic foot of washed stone atop 3” of washed
concrete sand in a square container, B) The stone is surrounded by sand. C) A piece of fabric
prevented sand from falling into the spaces between the stones. D) The components of the 12”
length of Enviro-Septic® pipe and how they were assembled. The clear tubes were put in place
to enable viewing the inside of the system. E) The Enviro-Septic® pipe was placed atop 3” of
washed concrete sand in a square container and F) surrounded by sand.




A 1.5 quart chamber was mounted above each model unit and attached to the 17 PVC
pipe. A timer-controlled diaphragm pump delivered STE to each of the chambers from a
common holding tank. The bottom of cach model system was equipped with a plastic screen and
grid to enable the systems to drain. Drains were emptied into four individual recovery tanks via
silicon tubing. The systems were housed in a temperature-controlled room in Rudman Hall on
the campus of UNH and maintained at 18°C (Figure 3).

A pump filled four chambers
(1.5 quart) with STE. These
subsequently fed each system
four times daily.

P&S 4
ES 1

ES 2
P&S 3

Temperature controls. The
model systems were maintained
at 18°C.

Leachate from each system
drained into individual recovery
tanks, which were emptied
periodically.

Holding tank from which STE
was pumped to each system.
The contents of the holding tank
were replaced weekly with fresh
STE.

Figure 3. Model leaching systems were housed in a temperature-controlled room in Rudman
Hall on the campus of UNH.

Septic tank effluent was supplied on a weekly basis from a residence in Sugar Hill, NH.
Upon every new STE delivery, the old STE remaining in the holding tank was discarded and
replaced with fresh STE. One and a half quarts of STE were pumped to each model system from
the holding tank four times a day: 7:00 am, 8:00 am, 4:00 pm and 5:00 pm. The systems were
fed for a period of at least two months before sample testing was begun. Samples of STE and
leachate were collected weekly at the time of STE delivery. Once the STE in the holding tank
was replaced with fresh STE, an additional pumping cycle was carried out. The STE sample was
taken directly from the pump, and the leachate samples were taken directly from the model
system drains immediately following this pump cycle.




Samples were transported on ice to Eastern Analytical, Inc., Concord, NH, where they
were analyzed for ammonia, BOD, COD, nitrate, nitrite, TKN, and TSS. Tests for ammonia,
BOD, COD, and TKN were begun after nine weeks of STE feeding and carried out for 22 weeks.
Tests for TSS were begun after 14 weeks of STE feeding and carried out for 18 weeks. Tests for
nitrate and nitrite were begun after 19 weeks of STE feeding and carried out for 12 weeks.
Samples were also analyzed for fecal coliforms following ten weeks of STE feeding, for a total
of 21 weeks. For the first 14 weeks of bacterial testing, MPN of fecal coliforms was determined
by the Virology and Waterborne Disease Laboratory, UNH. For the final seven weeks, testing
for E. coli was performed by Eastern Analytical, Inc. A Student’s ¢ test (NIST/SEMATECH ¢-
Handbook of Statistical Methods, 2004) was done to assess statistical significance of the results.

After 28 weeks of feeding STE into the systems, known quantities of MS-2 virus (a
bacteriophage or virus whose host is a bacterium) and poliovirus were “spiked” into the systems
via their injection ports. The amounts of these viruses in the leachate were analyzed for 14 days
following the initial spike. Virus spiking and enumeration were conducted by the Vlrology and
Waterborne Disease Laboratory, UNH.

Research Project 2: DBO Expert Inc.

Instatlation of the Model Leaching Systems: A model Enviro- Septlc system and a model
conventional pipe and stone leaching system were installed underground in Stoke, Quebec,
Canada (Figures 4 and 5). Two trenches, 60’ long by 3.5’ wide, Jyere dug side by side and
encased in plywood. One trench would house the Enviro-Septic® system, while the other would
house the conventional system. The bottom of each trench was divided lengthwise into three -
20’sections. The first and second sections were 4.5’ deep, while the third section was 5’ deep
(Figure 4A). The plywood trenches were made water-tight with an 1mpermeabie membrane liner
(Soprema Inc., Wadsworth, OH; Figure 4B). An additional plastic canvas (vellow) was placed at
the bottom of each trench in order to protect the membrane liner (Figure 4B). Perforated PVC
pipes, 3” in diameter, were installed to drain the bottom of each trench section (Figures 4B and
4C). Eight inches of %” crushed stone were placed at the bottom of each trench. Then, 47 of 4”
crushed stone were laid over the larger stone in order to prevent sand from clogging the drainage
pipes (Figure 4D). Clean medium-coarse sand (6” over sections 1 and 2, 12” over section 3) was.
then placed over the crushed stone so that the top of the sand was level over all three sections
(Figure 4E, Figure 5). The properties of the sand were as follows: nominal diameter D10 = 0.36
mm, coefficient of uniformity =~ 4.8, At this point, the two trenches were identical to each other.

For the conventional pipe and stone system, a 6” layer of %” crushed stone was laid over
the sand. A single 60° length of standard 4” diameter perforated PVC pipe was installed and
surrounded by another 6” layer of 34 crushed stone (Figure 4F, Figure 5). For the Enviro-
Septic® system, six 10’ lengths of Enviro- Septlc pipe were installed in one continuous line
within a 16” layer of sand (Figure 4G, Figure 5). The remaining top portion of each trench was
backfilled, and grass was planted atop the trenches,

The trench sections were deemed ESP 1, ESP 2, and ESP 3 for the first, second and third
20’ of the Enviro-Septic® system and CPC 1, CPC 2, and CPC 3 likewise for the conventional
system (Figure 4D). Leachate from each trench section was drained to a separate drainage
receptacle located approximately 5° from the ends of the trenches (Figure 4H). Here, the
leachate volume was monitored continually, and samples were taken for comparative analysis.
Leachate in the drainage receptacles was then pumped to the Stoke municipal sewage treatment
area located just downhill from the test site.
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Figure 5. Diagram showing layers of materials and relative locations of drainage and leaching
pipes as they were installed in each trench. The box on the left represents the Enviro-Septic®
model system; the box on the right represents the conventional pipe and stone model system.
Diagram is not to scale. : '
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Loading Septic Tank Effluent into the Model Systems: Sewage from the town of Stoke’s
sewer was fed into a 6868 gal (26 m’) septic tank on the test site. Effluent from this large tank
was gravity fed to a small 264 gal (1 m’) waiting tank. Whenever the waiting tank was full, the
overflow STE was gravity fed to the Stoke municipal sewage treatment area. Different amounts
of STE were pumped to the feeding tank from the waiting tank several times a day. A schedule
was set up such that STE was pumped to the feeding tank three times daily: 233 gal (880 1) in
the morning, 166 gal (630 L) midday, and 267 gal (1010 L) in the evening., These volumes were
chosen because they mimic a ratio of 35%:25%:40% that is typical of residential usage (NSF
International, 1999).

When the feeding tank was filled with the set volume, the STE was then gravity fed to a
distribution box with equalizers. The STE, however, was not fed to the distribution box all at
once. Instead, the draining of the feeding tank was controlled in a manner such that different
amounts of STE were released to the distribution box a time, over the course of about an hour,
This was done in order to mimic the way a septic fank would receive wastewater from a typical
household.

This loading schedule was carried out every day for 171 days, from October 2002 to
March 2003. During this time, the volumes of STE leaving the feeding tank were monitored
daily to make sure that the pumping/loading system was operating properly. It was determined
that an average of 240 gal (908 L), 178 gal (673 L), and 273 gal (1035 L) were actually being
delivered to the distribution box in the morning, midday, and in the evening, respectively. This
was considered acceptable since the actual volumes were never below the preset volumes. After
this 171-day period, an additional pumping of 267 gal (1010 L) to the feeding tank and its
subsequent draining to the distribution box was carried out each night.

Once at the distribution box, the STE was divided equally among four model leaching
systems at the test site (the ESP and CPC systems described here, plus two other systems).
Therefore, following March 2003, the ESP system and the CPC system were each fed 58 gal
(220 L) in the morning, 42 gal (158 L) midday, 67 gal (253 L) in the evening, and 67 gal (253 1)
at night. In other words, a minimum of 933 total gallons per day were divided among the four
model systems at the test site. Therefore, the conventional and the Enviro-Septic® model
systems each received a minimum of 233 gal (880 L) per day.

Comparative Analysis of Leachate to Septic Tank Effluent: Leachate leaving each 20’
section of each model test system was fed to an individual drainage receptacle. The volume of
leachate reaching each drainage receptacle was measured daily. Samples of STE (from the
feeding tank) and leachate (from the drainage receptacles) were collected bi-weekly to monthly
(May 14, May 28, June 3, July 9, July 29, Aug 27, September 29, November 4, November 18,
and December 16, 2003). These samples were analyzed for ammonia, BOD, COD, fecal
coliforms, nitrate, nitrite, total phosphorus, TKN, and TSS by Biolab Division Thetford,
Robertsonville, Quebec. Statistical averages and standard deviations were estimated using
samples collected from alf functioning sections of the ESP and CPC systems. A Student’s ¢ test
was performed in order to assess the statistical significance of the results.
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Results and Discussion

Research Project 1: UNH

Test Average concentration of STE or leachate| Number of samples [% Removal
TSS STE 300 mg/L 18°
ES 8 mg/L 35 98%
P&S 10 mg/L 36 97%
MPN E. coli |STE 126,000 per 100 mL 9
ES 2,100 per 100 mL 18 98%
P&S 5,100 per 100 mL 18 96%
MPN Fecal |STE 185,264 per 100 mL 12
Coliforms  [ES 10,000 per 100 mL 24 94%
P&S 14,000 per 100 mL 24 92%
COD STE 450 mg/L 21
ES 51 mg/L*’ 43 89%
P&S 59 mg/L 44 87%
BOD STE 240 mg/L 21
ES 43 mg/L 41 82%
P&S 48 mg/L 42 80%
TKN STE 75 mg/L 21
ES 8 mg/L 43 89%
P&S 11 mg/L 44 86%
Ammonia  |STE 61 mg/L 21
ES 7 mg/L¥ 43 88%
P&S 10 mg/L 44 83%
Nitrate STE 0.5 mg/L 12
ES 54 mg/L 24 NAY
P&S 52 mg/L 24

Table 1. Summary of septic component analysis results from Research Project 1 conducted at
the University of New Hampshire.

8 The same STE was distributed to each of two ES models and each of two P&S model systems,
therefore the number of samples of STE differs from the number of samples of leachate by a
factor of two.

7 * The difference between ES and P&S leachate values is statistically significant at the 95%
confidence level (P < 0.05).

8 NA: Not applicable

? Levels of nitrate are expected to rise as a result of aerobic microbial metabolism, therefore
percent removal is not applicable,
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Research Project 2: DBO Expert Inc.

Test Average concentrations of STE / leachate | Number of samples |% Removal
TSS STE 125 mg/L 10"
ES 2 mg/Lxsxll 30 98%
P&S 25 mg/L 22 80%
MPN Fecal [STE 3,091,000 per 100 mL 10
Coliforms  [ES 2,300 per 100 mL*** | 30 >99%
P&S 190,000 per 100 ml. 22 04%,
COD STE 441 mg/L 10
ES 9 mg/L*** 30 98%
P&S 87 mg/L 22 80%
BOD STE 172 mg/L 10
ES ' 2 mg/L¥**% 30 99%
P&S |21 mglL " 22 88%
TKN STE | 45 mg/l. 10
ES 2 mg/L¥*** 30 95%
P&S 126 mg/L 20 42%
Ammonia [STE |27 mg/L 10
BES = 1 mg/L*%* 30 96%
P&S 17 mg/l 20 30%
Phosphorus |STE 5 mg/L 10
ES I mg/L#%* 30 74%
P&S 2 mg/L 20 59%
Nitrate STE 0.1 mg/L 9
ES 23 mg/L**% 27 NA"
P&S 5 mg/L 20

Table 2. Summary of septic component analysis results from Research Project 2 conducted in

Stoke, Quebec by DBO Expert Inc.

1% The same STE was distributed to the ESP and CPC model systems, while leachate was

collected the three different sections individually. This is why the number of samples of STE
differs from the number of samples of leachate, The number of ESP leachate samples varies
from the number of CPC samples because until November 2003, wastewater had reached all
three ESP sections, but had only reached the first and second CPC sections,

1 wsx The difference between ESP and CPC values is statistically significant at the 99.9%

confidence level (£ <0.001).
2 NA: Not applicable
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Septic Component Analyses

Results of the septic component analyses from Research Projects 1 and 2 are presented in
Tables 1 and 2. The raw data from Research Project 2 are included in Appendix 1. In both
projects, the Enviro-Septic® model systems demonstrated greater TSS removal than the
conventional systems. In the UNH project, the difference in TSS removal between the systems
was small. An average of 8 mg/L TSS exited the ES systems (98% removal), whereas an
average of 10 mg/L, TSS exited the P&S systems (97% removal). In the large-scale systems of
the DBO Expert Inc., project however, ESP leachate contained over ten times less TSS than the
CPC leachate (ESP 2 mg/L, 98% removal; CPC 25 mg/L, 80% removal). The difference in
leachate clarity between the two systems is visually evident (Figure 6). This difference between
the ESP and CPC systems is statistically significant at the 99.9% confidence level (£ < 0.001);
i.e. the probability of the difference being by chance is less than 0.001.

Figure 6. Photograph showing leachate samples from the three different sections of each model
leaching system in Stoke, Quebec. The leachate coming out of the Enviro-Septic® system looks
clear to the naked eye, whereas the leachate exiting the conventional pipe and stone system is
brown in color and cloudy. The beaker labeled CPC 3 is empty because STE had not reached the
third 20” section of the conventional system at the time this photograph was taken.
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Enviro-Septic® removed fecal coliforms from STE better than pipe and stone systems,
Throughout the UNH test, ES Icachate contained an average of 10,000 MPN fecal coliforms per
100 mL (94% removal), whereas P&S leachate contained an average of 14,000 MPN per 100 mL
(92% removal). This difference is small, but in the DBO Expert Inc., test, the difference is
dramatic. Of the average 3 million MPN per 100 mL in the STE, only an average of 2,300 MPN
per 100 mL remained in the ESP leachate (>99% removal), compared to 190,000 MPN per 100
m]. remaining in the CPC leachate (94% removal). This constitutes a difference of almost two
orders of magnitude and is statlstlcally significant (P < 0.001). The TSS and fecal coliform
results suggest that Envito- Septic™ leaching systems perform significantly better than
conventional systems at filtering suspended solids and bacteria from STE, hence supporting
Hypothesis 1.

In both research projects, the Enviro-Septic® systems demonstrated greater COD and
BOD reduction (Tables 1 and 2) than the conventional systems. In the UNH tests, ES leachate
had an average of 51 mg/L. COD, whereas P&S leachate had 59 mg/L (# <0.05). In the DBO
Expert Inc., results, the COD difference is ten-fold (ESP 9 mg/L, 98% removal; CPC 87 mg/L,
80% removal; P < 0.001). The BOD results are similar. The difference between ES and P&S is
small in the UNH results, but it is ten-fold in the DBO Expert Inc., tests (ESP 2 mg/L, 99%
removal; CPC 21 mg/L, 88% removal; P < 0.001).

Results for nitrogen-containing compounds are also significant, with Enviro- Septlc
facilitating the decomposition of organic nitrogen compounds and promoting nitrification more
than conventional systems. In the DBO Expert Inc., resuits (Table 2), ESP leachate contained
ten times less TKN than CPC leachate (ESP 2 mg/L, 95% removal; CPC 26 mg/L, 42% removal;
P <0.001). For ammonia, leachate from the UNH ES systems contained 7 mg/L (88% removal),
whereas P&S leachate contained 10 mg/L. (83% removal). While this difference is significant at
the 95% confidence level (P < 0.05), the difference in ammonia values between the DBO Expert
Inc., ESP and CPC results are much more pronounced (ESP 1 mg/L, 96% removal; CPC 17
mg/L 30% removal; P < 0.001). The dramatic dlsappearance of ammonia suggests a high rate
of nitrification in the Enviro-Septic® systems Since nitrate is a product of nitrification, its levels
increase dramatically in the Enviro- Septic systems. While slightly more nitrate was present in
the UNH ES system leachate than the P&S leachate (ES 54 mg/L; P&S 52 mg/L), much more
was present in the DBO Expert Inc., ESP leachate (ESP 23 mg/L; CPC 5 mg/L; P < 0.001).
Levels of nitrite in the STE and leachate of the model systems from both research projects were
very low (approaching the limits of detection; data not shown), therefore no conclusions were
drawn from them,

Finally, Enviro-S eptic® systems were more effective at removing phosphorus-containing
compounds from STE than conventional systems. From the DBO Expert Inc., results, ESP
displayed a 74% removal of phosphorus, compared to a 59% removal by the CPC system (P <
0.001).

A decrease in leachate levels of TSS, COD, BOD, TKN, phosphorus, and ammonia, in
addition to an increase in nitrate levels, indicate the presence of acrobic nnc1ob1a1 metabolism,
Such a dramatic decrease of these septic components by the Enviro- Septlc feaching systems
suggests that the magnitude of the aerobic m1crob1al ecosystem is extensive, Therefore, these
results support Hypothesis 2, that Enviro-Septic® systems accomplish decomposition of
wastewater faster and more efficiently than conventional pipe and stone systems by promoting
and maintaining a more substantial acrobic microbial ecosystem. Although the Enviro-Septic®
systems out-performed conventional systems with respect to all the septic compounds analyzed
in both the UNH and DBO Expert Inc., tests, the results from DBO Expert Inc., were much more
dramatic. This is likely because the model systems in Stoke, Quebec, are larger and, therefore,
better representative models of real-life systems.
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Aerobic Microbial Biofilms and System Treatment Capacity

The role of the perforated pipe in a conventional leaching system is basically to distribute
the wastewater to the underlying soils. Although the stone bed offers some surface area upon
which waste-treating microbes can grow, it too functions primarily to distribute wastewater.
Therefore in a conventional system, the majority of wastewater treatment likely takes place in
the sand and native soils below the system. Enviro—Septic® systems are different. The primary
function of Enviro-Septic® pipe is to provide an ideal environment for the growth of aerobic
microbes, which are highly efficient at treating waste. It accomplishes this by providing
extensive surface area for microbial biofilms, and by allowing air, and hence oxygen, to
penetrate the system. Sewage treatment plants across the nation employ a similar technology by
using attached culture systems to support microbial biofilms and supplying oxygen to them.
Since the aerobic microbes grow within the pipe, this is where the majority of wastewater
treatment likely takes place. The fact that there was no statically significant increase in
wastewater treatment (with respect to all tested parameters except phosphorus) in the section of
the DBO Expert Inc., ESP model system with twelve inches of sand compared to the sections
with six inches of sand (data not shown) further supports the theory that most of the wastewater
treatment happens within the Enviro-Septic® pipe, and not in the soils below it.

In New England, each state provides specific guidelines for septic system design and
installation. For exampie, the allowable loading rate of a system (gallons of wastewater per
square foot of soil footprint per day; gal/ft*/day) is dependent upon 1) the percolation rate
{minutes per inch; min/in) of a site’s native soils and on 2) the design flow (gallons per day),
which is the amount of wastewater that can be expected to be discharged to the system by the
facility on site. A designer can determine the necessary size of an individual leach field once the
allowable loading rate is established. For conventional stone bed leaching systems, the State of
Vermont allows a maximum loading rate of 1.2 gal/ft¥/day in soils with a percolation rate of 4
min/in, but only 0.31 gal/ﬁzlday in soils with a percolation rate of 60 min/in (Vermont Agency of
Natural Resources, 2002). In New Hampshire, loading rates of 0.71 and 0.20 gal/ft*/day are
allowable for 4 and 60 min/in soils, respectively, for a two-bedroom residence (New Hampshire
Department of Environmental Services, 1999). The State of Massachusetts would allow a
loading rate of 0.74 gal/ﬂzlday for Class 1 soils with a percolation rate of 4 min/in
(Massachusetts Department of Environmental Protection, 1996).

Since Enviro-Septic® systems do not primarily rely on the underlying soils to treat
wastewater like pipe and stone bed leaching systems do, it does not make sense to define their
allowable loading rates in terms of gallons per square foot of soil footprint per day. Instead, the
loading rate could be expressed by dividing gallons per day by the surface area of the microbial
biofilms supported by the pipe. In order to determine the biofilm surface area, sensors were
installed in the model systems at the Stoke, Quebec test site to determine the levels of liquid
inside of them. Over the course of one year, the model ESP system reached a steady state such
that the STE remained at a depth at or below four inches inside the pipe. Therefore, a microbial
biofilm existed on the bottom 17 inches of the inside circumference of the pipe. Since the
system is sixty feet in length, the biofilm surface area is 85 ft, and the biofilm loading rate is 2.7
gal/ft*/day.

A biofilm loading rate of 2.7 gal/ft*/day is over twice the maximum allowable rate for
stone bed leaching systems in Vermont, and it is nearly four times greater than New Hampshire’s
and Massachusetts’ allowable loading rates for stone bed leaching systems in permeable soils,
Moreover, Enviro-Septic® systems could function at an even higher biofilm loading rate because
the maximum depth that liquid can reach inside Enviro-Septic® pipe is eight inches. Therefore,
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it could theoretically support a 35% larger microbial biofilm that could treat an 80% greater load
volume than the model system in Stoke, Quebec.

In New Hampshire, the minimum required center-to-center pipe spacing for an Enviro-
Septic® system is only 1.5 feet (slope must be 0-10% and percolation rate 1-10 min/in; Enviro-
Septic® & Simple-Septic™ Leaching Systems Design and Installation Manual, 2003). The ability
to space pipes onlg six inches apart allows for a smaller soil footprint. This is possible because
the Enviro-Septic™ pipe carries out the majority of the treatment, and the role of the underlying
soils is basically to carry the treated wastewater away. Furthermore, soils beneath an Enviro-
Septic® system are less burdened than those under a conventional system because treated
wastewater is more easily distributed than untreated wastewater.

UNH Virus Tests

For the virus tests conducted at UNH, the STE used to spike the systems contained 2.0-
3.8 million PFU/mL live MS-2 viral particles and 200,000-410,000 PFU/mL live poliovirus
particles. Over a 14-day period, the rate at which these particles were discharged from the
systems steadily declined. By the final day of the test, the concentration of MS-2 in the leachate
was approximately 0.005% of the initial STE concentration, and the concentration of poliovirus
in the leachate was approximately 0.0006% of the initial STE concentration. The rate at which
both types of virus escaped from the leaching systems was essentially the same for both ES and
P&S (Figure 7). Therefore it can be concluded that Enviro-Septic® leaching systems perform as
well as conventional systems at filtering viruses from STE.
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Research Project 2: DBO Expert Inc,, Wastewater Flow Tests

The progress of system function, i.e, the extent of flow of STE through the leaching
pipes, has been monitored by DBO Expert Inc., since delivery of STE into the model systems
began in October 2002. It was possible to determine when and how much STE reached the
second and third 20’ lengths of pipe because the bottom of each of the systems’ sections were
drained individually. The results of this experiment are presented in Figure 8. The data ﬁom the
ESP system indicate the STE started flowing into the second section of the Enviro- -Septic® pipe
by Week 6, and that it reached the third section of the system by Week 17. By Week 30, the
volumes of STE being treated by the three different sections began to equalize. Interestingly in
the conventional system, it took about 36 weeks for ST E, to reach the second section of pipe and
the third section remained non-functmnal for over a year. '

These results support anothesm 3. that Enviro- Sentlc systems distributec wastewater
better, i.e. over a larger surface area, than conventlonal systems, ‘The improved wastewater
distribution of Enviro-Septic® systems may be due.to their, pipes’ des1gn but it may also be due
in part to the medium (sand) in:which they are installed. Tt is probable that sand takes greater
advantage of the surface tension of water and hence exhibits greater wicking action than the
crushed stone in conventional pipe and stone systems. Since more of the Enviro- -Septic® pipe is
functioning at any given time, this means that thexe are more microbial biofilms treating the
waste at a time. Furthermore, if Enviro- Septlc leaching systems distribute wastewater over a
larger area, then more of the underlying soils are sharing the burden of further treating and
distributing it as it percolates through them. This in turn would prevent any one area of the
underlying soils from becoming saturated (and hence, less efficient), and may extend the lifetime
of the leach field.

Final comments

The results of the experiments descnbed above clear ly demonstrate that the Enviro-
Septic® leaching system performs as well as conventional pipe and stone systems in all tested
aspects of wastewater treatment, and significantly better than conventional systems in most areas
of treatment. This can be primarily attributed to the desxgn of the Enviro-Septic® system, which
supports aerobic microbial growth, and to the use of sand as a surrounding medium,
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Volume (L) of leachate recovered from each 20" section of the Enviro-Septic® model
system, Stoke, Quebec

BAESP 1

BESP 2

HESP 3

Volume (L) of leachate recovered from each 20’ section of the conventional model system,
Stoke, Quebec

BCPc3

BCPC2

BCPCA

Figure 8. Volumes of leachate that reached the various sections of each model system in Stoke,
Quebec, over one year. ESP 1, 2, and 3 refer to the first, second and third 20° lengths of the
Enviro-Septic® model system, respectively, while CPC 1, 2, and 3 refer to the first, second, and
third 20° lengths of the conventional pipe and stone system, respectively. The volumes include
rainwater that infiltrated the systems.
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Rappott de distribution jongitudinale — 1 an

6.5.2 Average concentrations calculated for the total effluent of Enviro-Septic®
pipe vs. the total effluent of pipe and stone

The table on the following page summauzes the average concentrations calculated for the total
effluent of the 3 cells of EnviroSeptic® pipe (ESP 1-2-3) and of the 3 cells of pipe and stone
(CPC 1-2-3).

The total average concentration is obtained by adding the total load of effluent for the celis ESP
1-2-3 or CPC 1-2-3 divided by the volume of leachate recovered after subtraction of the rain.
This way of making enables us to obtain the real concentration coming from the system of
treatment without the impact of the rain. While proceeding, we put forth the assumption that the
concentrations present in the rain are null. The fact of using the volume of leachate recovered
after subtraction of the rain causes an increase to the concentration of effluent actually treated vs.
the analyzed concentrations (the effect of dilution because of the eliminated rain).

The following equation summarizes the way in which the total average concentrations were
obtained:

Cone. Moy. = { [ Somme(Cone, ESP"X""#Vol tot."X"#10-6) ] * 106}/Vol. early without rain

You will note that we calculated the average concentrations for all of the sampling from May 14 to
September 29, 2003, just by excluding the results from July 3 when the bacterial surface was lost
in the Enviro Septic® section.

6.5.3 Assessment of the effectiveness of the treatment in pipe Enviro-Septic® vs. pipe
and stone

The table on the following page summanzes the resulis of the average effectiveness of the
treatment in the 3 cells of Enviro-Septic® pipe (ESP 1-2-3) compared to the average effectiveness
of the treatment in the 3 cells of pipe and stone (CPC 1-2-3).

The effectiveness of the treatment is caleulated on the removal of the loads for each parameter. You will
see that we calculated the average effectiveness for all of the sampling from May 14 to September 29,
2003.

Lastly, the columns at the extreme right-hand side of the table show the average of the results by
excluding the results on July 3 when the bacterial surface was lost in the Enviro-Septic® section.
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7.5 As for the lateral distribution of both systems

Though we did not have results as for the capacity of side distribution of the two systems in this
report, we provide, inside the sections which follow, our interpretation of the resuits obtained
following the measurements of moisture, as presented inside the report of the promoter entitled
"Longitudinal Distribution of Enviro-Septic* vs Pipe and Stone".

Let us mention that the measurements of moisture were taken by DBO Expert personnel using a
specialized instrument. DBO Expert company indicated some factors being able to affect the results
and this is why they suggests not looking at the results in a too specific way, but rather emphasizing
the broad outline.

The method of presenting the results (graphs and tables) appears very suitable to us and we consider
that the conclusions drawn by DBO Expert on the results are logical.

75.1 Side distribution of effluent in the various cells of Enviro-Septic”® (cells ESP 1-2-3) according to the results
of moisture profiles

Indeed the form of the graph indicates that leachate is distributed in a relatively uniform way inside
the filter sand.

The points get closer in measurement in the morning and the evening, which was before the full
rise in load of the system, indicating that there is no honest increase in the leachate content in the
sand. Parallel to measurements of moisture, let us recall that the piezometric measurements
indicated a very low effluent level in the Enviro-Septic® pipe for this same period.

On the other hand, when one consults the diagrams of June 3, 2003, whereas the distribution of
effluent was done over the entire length of the Enviro-Septic® pipe, one notes a much clearer
layout between the morning and the evening, the layout of the evening showing higher effluent
contents. The bacterial surface being established on the circumference of the pipe over the entire
length supports, we believe, the migration of effluent by capillarity between the sand grains. The
more significant the effluent level will be in the pipe the more favored the side distribution will be.

We agree therefore with the analogy of the promoter when it compares the sand surrounding the
Enviro-Septic® system with a sponge.

7.5.2 Side distribution of water in the various cells of the pipe and stone (cells CPC 1-2-3) according to the
results of moisture profiles

The readings of moisture carried out with section CPC are in logical relationship to infiltrated
volumes of effluent and the effluent levels accumulated in the layer of stone above the filter sand.

Indeed, one notices, starting from the readings at a level of 100 mm and 200 mm whose tubes
are located in the layer of stone, that very little moisture is measured on these levels, except for
the measurement of June 3 when one notes a significant increase in the effluent content to cell
CPC 1.2. This result is in relation to the fact that the effluent level was more than 50 mm in the
layer of stone, which is much higher than during the measurement of October 22, 2002.
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In regards to the tubes located in the filter sand (levels 300 mm and 400 mm), one notes that the
{eachate content is more significant in the cells where there is infiltration. One notices moreover
that the variations between the evening and the morning are more significant in these levels on
October 22 than it was the case on June 3. We believe this is due to the difference in permeability
between the stone and sand.

Indeed, if one refers to the piezometric data of cell CPC 1, one notices that there was significant
accumulation of effluent between the stone and the sand on June 3 whereas it was not the case on
October 22 at the beginning of the follow-up. In the same way, by consulting the graph of the
growth of the volumes of effluent recovered in section CPC, one notices that it is about June 3 that
the permeability of cell CPC 1 decreased given that effluent started to reach cell CPC 2 in equal
volumes from cell CPC 1. Effluent was present regularly above the boundary between the stone
and the sand where the permeability reduced because it infiltrates very slowly through the sand,
without too many variations throughout the day.

7.6 Comparison of the results and the effectiveness of treatment of both systems

Samples intended to evaluate the quality of the effluent of each section of the cell of treatment were
taken by our firm according to requirements of the Guide of Sampling at Ends of Environmental
Analyses, book 2; Sampling of the Liquid Rejections. The analyses for their part were carried out by a
laboratory accredited according to the standard methods in force. In fact, only one adaptation was
necessary with regard to the analyses of filtered fecal coliformes since this analysis does not forin part of
the standardized parameters. The goal of these analyses was to collect data that would enable us to
evaluate the impact of the stone used to constitute the area of recovery on the results of analyses.

The contents of the effluent of the sections of the test beds respected as a whole the awaited values. It is
noted however that the values obfained at the time of the test of May 14 and June 3 did not respect in all
points the criteria given in the protocol, the values of BODSC, COD, NH4 and total phosphotus being
slightly under the awaited values.

One could note beginning with the results obtained from the various cells, that the level of treatment
inside the cells of Enviro-Septic® pipe is higher than that obtained with the pipe and stone.

7.6.1 Effectiveness of the effluent treatment in the various cells of Enviro-Septic® (cells
ESP 1-2-3)

The properties supporting the longitudinal and side distribution of effluent over the entire length
of Enviro—Septic® pipe also allows this system a better effectiveness of treatment.

Indeed, when the bacterial surface is well established on the entire length of Enviro-Septic® pipe,
it is noticed that the effectiveness of the treatment in this section becomes very close to petfection.
In fact, when one consults the results obtained during the last months of the follow-up (May 14 -
September 29), one notes that the percentage of effectiveness of removal is higher than 90% for
all of the parameters except for total phosphorus where removal is about 75 to 80%,

For the parameters of reference prone to a standard under Q-2 regulation, 1.8, is them TSS, BOD5C
and fecal coliformes, the effectiveness of removal is 94%, 98% and 98% respectively for each one of
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these parameters. The total average concentrations obtained have been 5.3 mg/L for TSS, 4.7 mg/L for
the BODSC and of almost 21 000 UFC/100 m! for the fecal coliformes.

Tf one excludes the results obtained on July 3 when the great majority of the effluent infiltrated
was stopped in cell ESP 3 where the bacterial surface of this cell had been lost, the percentage
of effectiveness climbs beyond 96% for all of the parameters with exception to total phosphorus
where removal is again about 75 to 80%. The effectiveness of removal of TSS, BODS5C and {ecal
coliformes passes respectively at 98%, 99% and 99.7%. The total average concentrations decrease for
their part with 1.9 mg/L for TSS, 1.2 mg/L for the BODS5C and of 2185 UFC/100 mi for the fecal

coliformes,

7.6.2 Effectiveness of the effluent treatment in the various cells of pipe and stone (cells CPC 1-2-3)

The results of the mnalyses obtained during last months of the follow-up indicate that the
effectiveness of removal of the loads from the traditional system is largely lower than the Enviro-
Septic® system.

In addition to being much more unpredictable in time, one notes that the average percentage of
effectiveness of removal of the units of the parameters is sufficiently weaker than the Enviro-
Septic® systen. One notices even increases in concentrations, in particular of ammonia nitrogen
(NH4) for the 5 last days of test, and only small total nitrogen removals kjeldhal (NTK) during
these same days. The effectiveness of the removal of total phosphorus is also small.

For the parameters of reference prone to a standard under Q-2 regulation, 1.8, the effectiveness of
removal to the traditional system is a little less than 60% for TSS, a little less than 80% for the
BODSC and a little more than 90% for the fecal coliformes. The total average concentrations
calculated are for their part of about 28 mg/L for TSS, of 22 mg/L for the BODS5C and about 235,000
to 250,000 UFC/100 ml, dependent upon whether or not the results of July 3" are considered.
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8.0 Recommendations

In tight of the observations drawn ﬁom the results of the bench test in Stoke after one year of operation,
we recommend that Envlro-Septlc systems be installed at 18.3 meters in length for a system with a daily
loading rate of 3240 liters or less for the wastewater treatment of residences (g-2, .8).

We also recognize the capacity of Enviro-Septic® pipe installed with a filtering sand surrounding it to
distribute effluent laterally to the entire leach field, thus acting as a sponge which draws out the effluent
contained in the pipe by capillarity. This characteristic of the pipe is also interesting since it makes it
possible to distribute effluent to be infiltrated on the entire circumference of the pipe, limiting the
possibilities of ovelloads on certain portions of the glound This aspect also emphasizes the 1mportance
to install Enviro-Septic® pipe directly in sand and not in the crushed stone. The installation in the
crushed stone would delay in a significant way or even make it impossible to establish a bacterial
surface along the circumference of the pipe. Let us recall that a bacterial surface is formed around the
entire circumference of the En\rir()—Septic@ pipe that supports the uniform distribution along the pipe
since it acts like a channel.

Even though this element was not validated within the framework of the bench test of Stoke we believe
that the idea concerning the establishment of the bacterial surface around the Enviro- -Septic® pipe would
make it possible to uniformly distribute effluent at a larger distance, as long as the volume of effluent that
reaches the pipe is maintained sufficient. The promoter aims at this idea to make installations include a
leach field length of up to 30.5 meters, or the same length as the maximum length allowed for pipe and
stone installations of more than 3240 liters per day.

Lastly, we also recognize the highly interesting capacities of effluent treatment in the Enviro-Septic®
system when the distribution is uniform to the entire leach field (a bacterial surface established around
the entire circumference of the pipe). According to our observations, the establishment of the bacterial
surface is gradually made during the fluctuating levels of liquid in the pipe. As long as the volume of
effluent leading to the pipe is sufficient and the bacterial activity is not too strong, the presence of the
bacterial surface ensures a very interesting effectiveness of treatment. In the situations where there are
thinning or destruction of the bacterial surface (stopping of or insufficient volume of effluent), the
effectiveness of treatment becomes less, but will return gradually to normal as the bacterial surface is
restored over the entire length, If this characteristic is harmful temporarily on the effectiveness of the
ireatment, it may however have a very interesting aspect since it makes it possible to release the effluent
level in the pipe, therefore ensuring it to handle a sudden in-rush of effluent throughout the year.

118




Systéme Enviro-Septic«
Rappori de distribution lonpitudinale — | an

LIST OF APPENDIXES

APPENDIX A: FORMS Of CALIBRATION OF THE STATIONS OF
PUMPING

APPENDIX B: OFFICIAL CERTIFICATES OF THE LABORATORY
ANALYSIS




ENVIRONNEMENT Systéme Envire-Septicr

Rappott de distribution lonpitudinale — 1 an

7.5.2 Side distribution of effluent in the various cells of pipe and stone {cells CPC 1-2-3) according to 108

the results of profiles of moisture \ \,‘
¥ '.t}

7.6 Comparison of the results of the effectiveness of the treatment of the two systems , } f/ 110
L

7.6.1 Effectiveness of the effluent treatment in the various cells of Enviro-Septic® (cell ESP 1-2—}3} { 110

Wi
7.6.2 Effectiveness of the effluent treaiment in the various cells of pipe and stone {cells CPC 1-2-3) \ / ,rwl 11
L
8.0 Recommendations \ S v 112

{




NVIRONNE

A

T

Systéme Enviro-Septic~
Rapport de distribution longitudinale — | an

ANNEXE A

FORMS Of CALIBRATION
STATIONS OF PUMPING
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Feart % (R TOTALS: {LE47Y Fears Vi LG5 TOTALD 1 1058
S Muyenne s] S BT mbe S TEEE s DR L Bzt oManenne sf i ndaem LGt v ) B4R R

Lanpeenr fan) Largew (o) Prasndgie () ¢ ¢ AQ20 Superficie (m*} 8.2753 I73.2538
{Lifres £ mj
ITEM A RETRANCHER ¢ Dunntite Lonigaens Largeur Diantdtre Surlace Vlume
Tuvats de relondement 5% mm ¢ i 3039 {(.0027 27340
Total ¢ {Litres / ny) 2,734
YVOLUME UTILE (Voluoie foinl - Heins & retvincher) :| 272. 5198 Hires!in ‘ I
[CAAC NORAULIOGE ETTE ALACTIE HYDRALLIOUE v o113
T Distanveys | TEMIS Dt va TEALES DERIT
wiHlE {1} {secy L ¥ see, il fin) [£319] L suee
it RS [t 1,515 [ L FIg& B.127
Arrtt .o [ R
Leart %o ¢ L0045 TOTALL: 1.315 Ecart %6 : 10,633 TOTAL L 1127y
Dyipart Tiu 115,00 ENE Dripart £, in% FI3 0 1%
Avett 054 fA UL L7
Fatt ' ¢ G TOTALZ: 1363 frcart %A : 11,2%0 TGTAL 2 ! 1114
Bépart 1.19% [T [aul Hoipars LyT2 123 4 EiIT
Avedt 1688 Harear LGT2
Boart ¢ [ TOTALI: Eeart % ¢ IIELTS TOTAL X 1117
ey 082w | 0.7 secos 0 “Movetme:| - GA91m ] 1103 see. | LiZI Lk
RAULIGUE 17-juin-Ak} CAFACITE HYDRAULIOUE 3 Jubl-i13
Distanoe vs TEMPS DERIT o {8y Dilstasiee vs TENMBPS BERIT
S (73] (RN f. {aer, weklk {HY (8305 Lo,
Dopart 1242 [T 1.236 Bépart 230 1227 HE
Atredt 1682 Arrit 14570
[ £ 14 TOTALL: 1.236 feart % R TOTALL: 1063
Dsipart I e e 1313 Dipart 1.3 124 3 b 4G
Arrét (Rl Arritt 1470
fehrr %o ! 1.5%5 TOTAL2: 1213 HEcar: %6 0.3, TOTALZ: LA
Depaict 1238 0y 1.2 fDepart 1220 118.3 | e
Arrdt 1ok Rarrit 1670
Buart % 1.1%% TOTALSG: L2 BEcart o 1.7% TOTAL Y 104
o hipenBe e o IR me ] e TR et - Eeke R0 PR l o Mayenne g S0 OERE I =i LD ger LO3E Lis
|
_ 29-juit-il CAPACITE HYDRAULIQUE IB-uctid
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ENVIRONNEMENT

Systéme Enviro-Septicx
Rapport de distribution longitudinale - 1 an

CPCH1 (P6)

Praget

DEQ Eupert ine.

Munjeipatied © Sjoke (Quibec)

RESURE DES CTALONNAGES LFFECTHES ENTRE
OCTOBRE 2002 IT OCTOBRE 2003

[omngiesa {nn

Bimensions dy puits ¢

Largew (m}

Disaecire {in)

(15020

Superlize {m?p 02751

2752558
A g

I

-

ITEM A RETRANCUER @ Oy Longacunsr Larprar Diantbire Surface Voluine
Tusau e refoutermnent 3 pue o } (1030 G027 RREKE )

VOLUME UTILE (Voleme total - Bengs & retcincher} :I

Total :

2735198 hitros/im

Potupae {8 . EXisLaton va TEMI'S DEBIT _ ] TDutuncers | CEEMIS b
CRCH (P6Y cirts dmt Laert L/ s Bereut ey citiz dinnk fsecy L.
Depart 1.130 13141 122 hocpart 1170 2t it &3
Abrit (RS 1A reit [
Eeart % ¢ (B TOTALL: 1.221 B car] % H.1% TOTAL L 0.621
[epard [N 130211 [t NDcprant 1,220 1463 4 (teid]
Arect sl Arrel 1R
Leurt % 1.2% TOTALZ: LAY Euiart % o L% TOTALZ: U021
Dupiart [ P 1233 Lidprant i dnll 2234 £la2d
Arréd [ Arrét 1.0k
| [T 13305 TOTALT: 1.233 Foarr % : 1. 3% TOTALS: 4013
© Moyenne:] U5 m AR sl 1,235 L FMuvenwe:] " DABIm LA ser, 0622 L
CAMACITE HYDRAULMGEE t7-fain-A13 0 APACITE HYBRAVLIQUGE (FA-juil-4k3
Fompe §5) 200 00] Distance va TEMI'S BEBIT Pusapegs) o] Distunce vy TEMES DEBIT
CROSLDE) - o ft [ L £ aee. {PH] {Pﬁ; vl i} {xud) 1ohc.
Depart b2 E P h2 Drprasy 1,217 2ubka AR
Atrrd Jad JATECL 1 ikl
Ecurt % [N TOTALL: (1.779 Foart %e 1A% TOTAL : 1404
Boprart §,323 157.3 1757 Dipard T 2173 05
AvECE [ APECT 1607
frourt % s .45 TOTAL2: 13.75% Learl %o s L.2% TOTALZ U574
Ebopait 1.2 il 1T Brepart | R 223 i1 584
fares [ Areil o
JEcur 1385 TOTALSY: 1793 Bt %o : 1.2% TOTALS ! U454
Anres@ébloeape] B8 ES7H e, - o ALTHEE L Muverne & [REYR JUHPLE s ARG Lés
Avuiel siébleeage {452 m IR B L T
CAPACITEHYDRAULIQUE vl ACAACITE BVDRATILIOUE  Jocdd
[‘uau[ _s) - ) 1 Distaheeys | ¥ h' . DERIT 'm]_{g___ R " Dnlanee vy TTEMIS TULERIT
CPO#t {FG}“ wille dan) [1ran Lisee. ICPOHE (P6Y vity {1n} fawt) Lod s
Dopart 1.3 1521 114180 Doprat 1211 1.6 Bl
Aredt [ Arect i ashd
Eart % L6y TOTALY: 1686 Eowarf % ] TOTAL 1! [ (X PR ]
Darpars [Jeil] 1g2ay g7 Depart 1.3 124 30
Arrdt bhd R¥II L
LT LA TOTALL: {LEST Luwnr! %% ! Eal% TOTALZ: L7114
Livgrard 1.2 |85 [LELED] Bavpnasd 1212 [ 1
Aredt | bk ArELl | a2
Lourt % ! 445G TOTALS: 621 Lart %e: £ TOTALD: 1314
Mayenne (L4648 B - YRLY see, G848 L Miverne (4452 1744 set. 2767 Ls

(Litres £ nn




Systéme Enviro-Septic~

Rapport de disibution longifudinaie — 1 an

[ENVIRONNEMENT

jot : DBO Bxpert Ine, RESUME DES ETALONNAGES EFFECTUES ENTRE
IMuricipalié : Stoke (Queihec) OCTOBRE 2002 ET OCTOBRE 2003
Dimensions dy prits ;
Lompuenss {m) - Largeur {m) Diamétre {1} : G.3710 Supsrficie (m?} 86,2361 256.0724)
. (Litres /it
ITEM A RETRANCHER Quantild Longmens Latpeur Diaidire Sirface Volume
Tuvau de refonlement 39 mna 1 {038 $.0027 2.7340
Tatal : (Ligres fwy) 2,734

VOLUME UTELE {Volume total « Toms & retrancher) | 253,338 litres/on

APACTT L1957 S 7Y 2 APATITE ATLIOTE F-aw il

[Pompe is). I Distancevs | TEMPS | DERIT Distanee v4 TEMES BEBIT
1 () {sec) 11 see. cau fid 4355 L fsog
Bipart 1136 F 3510} (RES: i.i36 106 [1.0:2F
Aredt 1075 ArEst 1672
Peurt % (iR TOTAL1: 1154 Feawt %2 1.2%% TOTAL 1t G927
THparl 1346 L1774 [REY Prépasi 1436 11348 07
Arret 1478 Larrdt 1668
Beart %5 ¢ 2.5% TOTAL2: 1.152 JEcait % §.0% TOTAL2: (K1
Départ 1.i% 12341 1) Ioépan 1382 144} .24 5
Aredt 1678 | 1A
Eeart ¥ ¢ 1245 TOTALS - 1.141 JEcair % £.2% TOTALS gu1%

s Moyenne £ 6543 me ] o i O wee, ] LA L - so chfovenne r] C-oo0&16m o N Fsees 956 LA 58
CAPACITE HYDRAULIGER 1 7-fuin-i3 CWQICITE HYDRAULIDUE 53-}uil,
Pomipe ds). Blstanee va TEMPS DEBIT Prnipe (Mg Distwtee v TENPS 2§ 3
OPCT (PEY v {sec) L/ see PO P4 vt (it} faeed L #sec,
Dipart .21 1Haxn BAYG EHepart
Arrit LBTE Aredt e

Preart % 0.0 TOTALL:| 4996 o - Aol St :

{épart TR s b1 %F’as étalonné le 3 juillet 2003 [T
Jarit h.o50 I - - |
| [ 034 TOTALZ: uu91 Euarr % Pl TOWL 2

bixipar 123 E151.2 LA Dégrart -l ol

'Artét Lo%E ArEdt 7

Jcurt % Gt TOTALS: Lugg Fear Y TOTALS: S

Ao Wioyepne o S0 D T ]I seel s o e L L s L R B R
CAPACITEUNDRAULIOUE - 3 juiiod CAPACITE HYDRAULIQUE __  28.0c03
s BT Y [ T | TR T T T
: : cult {1y {sech L Jsee fopCi: e ity {1l {3} . f soe.
IDipart i 1343 UHP9 Yoripan 120 1425 01750
IAvi 43 &7t I.irn‘r { H6%
becave % 2.3 TOTAL T : D879 Fecart % B.45% TOTAL ) ¢ 0.7
[iipan 1306 134.5 0557 B part £204 1R 178K
| 1Lty Arsit LGS
[Rcari %5 0.2% TOTAL2: 0857 Ecart Ya: 11.5% TOTALZ: .78
fiipart 1506 1373 .843 Diépart 1193 1547 .78
farett it A et EHnw
Ieurt 25 AT TOTALS: @41 [T (.84 TOTAL 3 [T
l Son Moyeiee o SEN0EE mo R PR AR e ] S BB LA T I CEMbyeRs & Dk TS0l s, BRE BRI
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ENVIRONNEMENT Systéme Enviro-Septic«

Rapport de distribution longitudinale — 1 an

DB Eapert inc. RESUME DES DTALONNAGES TFFLCTULS ENTRE
OCTOBRE 2002 BT OCTOBRE 2003

CPCH3 (Pd) [

Municipalité @ Stohe {Qacher)

Dismensions du puifs ;

Longuem () Laryew (e} Dnametre () . G 5920 Superhse {n'} 0,275 2T A8
tLilres 7 mi

ITEM A RECTRANCHER ¢ COrunnld it Laspacur Latrpear Dinedire Surface Valame
Tuvut de retolentent 59 mo o i {039 D27 27340
Totul 1 {Litres $m) 27340

VOLUME UTILE (Velume tetal -« Ltoms & retrancher) :| 2725198 litresim I

] }.\’nn:v(]Z

Destiiee vy

Pampu(s) ] Dbuawecrs | ILMPS ] DEBII _

e ) {P-ﬁ. o extt (4] e} L i ser. PSPy viglt $inl faecy Lod sec
Biipnt Lits T 1313 bercpun e 116 65 Y

Aredt [ 456 Barrit LN

Eeurt % ¢ |2 TOTALD: 1.3 bowsarr % - L TOTALL: 1.247

Digrart £ 178 T 1275 Borepan 1.3 111 147

Arrel {07 Brerit L6

Leart ¥n ! 2145 TOTALZ: 1.273 Brocart % ki TOTALZ: 1.25%

Dipat] 1350 T 13005 boopant RER = 1298

Atrdl |57 Barrii 1 HiN

Ecart % ¢ {1:4% TOTALS: 1305 Leart % £ TOTALD : 1248

S Moyenne:]  081%m | (BT sec of 130014 - f - Mivenne 051 1 1126 str 3264 L

CAPAUITE HYDRAGLIOUE 17-uin-43 W C1TE HYDRAULIOUE (:3-Juiil
Potapie f5) -0 7] Bistanoeys TEMPS DERIT et (P, Distunze v TENES It
CPoEs P ] ean g hee L iser. POHI P4 e, vab ¢} faec L1 sve,
Jiepa [JE1 ury 1208 Foopart

Aredd | Arril Ty f

Eentl % : 1% TOTALL: 116K £F - e e
foepar L2t W Lo E;Pas étalonné le 3 juillet 2003 |
Arrét [ ATTET - e

Feutt % ! (6% TOTAL D : 1.261 Frart %e: T

Bigrart 12 013 1.277 boipan i

ArE A7 Jarrit _}(

ficurr %o : 0.7 JOTALS: 1.277 Ncuri TOTALS:

o Moyenne Gassm | 9T e 0 1269 L Moyenne =] e s T ¥

CAPACITE HYDRAULIGUE _njulbl CAPACITE HYDRADLIOUE | e,

LERT TR Y SR Bhtance s o .Hi"!' m_l“-‘i}._ NN Distunte

CRCHD {30y I cuu i) {wery [ BTN CPCEI P - vy {ny Ird) L# see.
Mepiart | 26K 3§ S 1200 boepan B 3| 134

Arrdt 1651 | I 1651

Eeart %o 1.15% TOTALD: 1.269 Prast % §.245 TOTAL Y 1284
[Depant I.1Vg D6 & 1,203 Mipipant L1 1017 LD

AFESE [ETR [.\rn’:t 1irh2

Foart % : o hlta TOTALZ: 1141 TR 100 TOTALZ: 1239

Dirpart 1.1 uy, 3 Faug bocpun by 1141 | 1324

Artet ) i i.&rn‘.-t (IR

[ {1t TOTALS: 1.291 [ 12% TOTAL S 1224

Moyense:| 048w T 1183 Lo ] Muivenne ¢ BASE I 1003 ses, L2390 Lis




Systéme Enviro-Septic~
Rapport de di sh‘ibs;tion Eongimdinaie — 1 an

ENVIRONNEVEERT

|Prajet = DBO Experd e RESUME DES ETALONNAGES BFFECTULS ENTRE
Munfchmlitd : Stoke (Quihee) QCTOBRE 2002 ET OCTOBRE 2003

Drimenstong du poiis ¢

f ongiear {m) Largeur (in} : Diamefre (m) . G.A140 Superlicte (m?} 4.2961 206 0920§
{Lilres / &].L
ITEM A RETRANCHER ¢ Quanlité Longucur Largem Dinndive Surfnce Voline
Tia de vefoulement 59 mm o i - {039 00027 27340
Tal s {Ligves / ni} 37340
VOLUME UTILE (Volume total - Hems & vetrancher) ] 2033580 lisrestin |

Bistarige ¥y TEMIES DEBE’“_ LHisTmice Ve T TEMUS DERIT
wau (i) {e) Liaee i {1 [{539] L7 s
Dipart (R 11] L4 0 [ R Ilh’-paﬁ 1150 A7 8 | 5832
AYERL L&in | I 1632
Eeart % 6% TOTALL: 1112 lfh’aﬁ o 1) 5%5 TOTAL ! 14402
Dipart | g {2t {124 Birpant 1,044 b g 18X
Aredt |.652 redt 1.632
$Eeart % ¢ (B4 TOTALZ: £.124 Feat % : LGS TOTAL2: 1400
Départ 1,134, 1420 [0%3 Brépart 1.156 1434 14118
Ayeit | &%) Arrdi HR
FEcart % ¢ 2.0 TOTALL: 1083 Luar] %t 1.1%% TOTALI: 1088

CAPACITE HYDRAULIOUE 19-judn-4n AWAC1 TE HYDRAULIQUE

; Dlstane va TEMES DEBIT Pampe (B0 1] Distier vy TEMPS

wille (11} {ree) L. e, AEAZHL(PT) Y cau g {xec)

NDipart L3 1328 L35 Dégrart T,
| [ ol AFEOL ‘\b} ”
Ivart % .45 TOTALL: 1616 e
Ioipan 281 [33.3 [TE o EP&S éetalonné le 3 jl.!l“&t 20037
Jare LGy | L s - L |

Kecart = £.1% TOTALZ: 1013 Rieast %4 1 A TN:\

Ioipart 1.2 1325 LA prm A
Aredt | hser RYTT

Eeart % ¢ 0356 TOTALJ: 1614 lﬁcan??.- TOTALY o
iz averne S| S m o B o 3RS see o [ e R Rls o L AORRERE D e it e et a0

CAPACITE L1 29-uli-u3

CDEBIT

Pampe (s Distance v3 TEMES | DEBIT Bhtatee vs TEMP

NEAZH (%} ‘ et 4ink {ser} .1 ser o {rd {s0e) L { seq,
ezt 1.206 [ 54,4 [1.859 1.206 t63.% ELS
Aridt 1.635 1.60%

Feart % (3% TOTAL T .855 Eoart % ¢ 1, 545 TOTALI: %53
Eriprart .20} il L % Départ [ |ewt 2 {23F
Arrét 1038 Aredt Eabl

Ecart ¥ ! £#.3% TOTALZ: hEed fEcart %o : 13.4%h TOTALZ: UHig
IMépari [Jesit [5:1.% {18410 I[h‘pai-t 1. H1Y [61.7 iRl
Areit [ 636 Yarrit LEn(

Bcart Yo i (R § TOTALZ: {1854 IEE‘-A AT 0,435 TOTALD 1L.82Y9
e Movesne 5] S0 0083 ay TRV ERAR sed 0 BBG s B Moyenne 8770 04875 00 o 16 F e, | DRI L
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ENVIRONNEMENT Systéme Enviro-Septic

Rapport de distribution longitudinale — 1 an

DBO Expert ine. RESUME DES CTALONNAGES CFFECTUES ENTRE
OCTOBRE 2002 ET QCTOBRE 2003

MAZH#2 (19) fo

Municipafitd @ Stoke (Quibed)

Bimensions do puits ;

Lerrpapan £} Eatgenrt {nn) Phaenetre fny . (GA Superhoe (o' G.2884 2ER 4263
{Latves ¢ m}

ITEM A RETRANCIHER ¢ Ouantité Luanpueae Larpeur Dimmétre Surfuce Nalwmie
Teas ¢ refoubesesn 59 e a ! i 039 {20627 2730
Twnl o glitres S 27340

VOLUBIE UTILE {Volunse tatal - Lrems & reteancher) :I ZRE.6925 lihresim l

LAPACITE AL I R 5T - — .
Pompeds) - CDistanceys | TEMES | bLBE ) T Dnwaeers | TEMBES | DEBIT
MAZHL ﬂ")) a viEl (i} {aert [T MAZ#.’&.EP‘J)' i wil el D) oA e,
Bupiart bt 131 | pgy bocpan 11T 1334 1o
Arrit EATS bari &
ficutt % ! Tk TOTALT: 1Y ll;mri Y - 3ot TOTALY: 1.3
Depart T 1410 1 btvepans R 1534 | ids
Aredt [T Bareit R
fivnrd %! EAL, TOIALZ: L2 'Lu'an LH £.34; TOTALZ: 1023
Dujiari ik 1350 ey Yoropany R B ) ke
Arri LTS Jarcit D
NEN .35 TOTAL3: 147D | 2,35 TOTALS: 144
Muvehne @ G828 m ] VIRT e A s Movense :| 0 505 m IR TIO  T1
CAFACITE HYDRAULIGUE 5 7=jlinedrd OB CITE HYBRAULIOVE 113 -tull
Pompefs) 00| Distanceys TEMPS DLRIT Fomye (e 05| Distunee vy TEMPY Hyi
MAZHL(PA) vt f161) et L ! v, MLATHY (T9) "y, - vatt {31¢) L. fawe.
Joepast 1,232 I3 0 11,7418 Druprant

- ™

Arrdl 1G5 Bareit e A
i

Fart %! £.74 TOTALL: 1790 o e 4
Depart Lz IE o lonné le 3 juiliet 2003
AvEdt [ o g

Evart % (.54 TOTALZ: 1500 Proart % TPRQL2 !

Depart 1231 1es 1,5 11,797 Enut.m » ol

Areét | .ok Areet \

feurt % ! 6.5 10TALS: 0773 Pl L TOTALS: T

© - Moyesae UaASG 1 ] 1R st EEEI Moyenge ] oo S ey
CAPACITE HYDRAULIOUE dull-b3 CAPACITE HVDRAULIOUE ELLTNC S

STLMES ] DLBIY Distmress ] TEALES DLBET

Pompe(s) ] Distaners Pt (8) ...

MazE2 i ] earom taet) L v, MAZHLT) cat {1 () L2 e,
Boupast §ans 1850 [LE%Y | §.107 RELN (155
bare S havsit Lol
Jicur % 13,584 TOTALY: 168K B % 2,0 TOTALL: 0554
| T {303 T eT ki 1203 21K RERE]
!z\t‘l’("i .o Alred F )

Joues v fi:tve TOTALZ: 1691 Latrt % b TOTALZ: 11434
Youpant [ 153 1,2k Breprast L34k 234 2
Jarea L6356 Aredt L0sK

Jirurt % [ 3% TOTALS: 0,753 Foait % 3% TOTALS (L5427

| Moyonae:]| - ODd8Em - 1868 wee, R Moyeane:] - 0.457m Fi3 see. WEL3 L
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Systéme Enviro-Septice
Rapport de distribution !cn&ltudinate —{ an

[ENVIRONNEMENT

A el
Appojot e DBO Experi ine. RESUME DES DTALONNAGES CFFECTUES ENTRE
Municipalité 1 Stoke (Qaibee) OCTOBRE 2002 ET OCTOBRE 2003
Dimensions du it ¢
Longuenr {m) : Largenty {m) : Digmétre {ne) :  ©.6100  Superbieie (m?) 0.2922 2973 2467
fLitres /i
ITEM A RETRANCIHER ¢ Ounnlié Longueus Larpeur DBiamstire Rurface Yolunte
Tivau de refonlement 59 mm 1 0039 DOa27 2.7340
Totul 1 {Lires / m} 27340
VOLUBSE UTILE {Volume total » Treans & pefrancher) :l 2805137 litresin |

Distonee vs TE 1

Distancevs | TEMIS |
Citl {114} faeel L isee. : vitls {1k {sech 1. see.
Dipars 1130 134401 1.136 Dépait 1.152 1310 1Y
AEESE | 30 L Aredt 1650
Beapi % ¢ § A TOTALL: 1.136 Evart % ¢ L340 TOTALL: 1.076
Départ |.E4% 12k R Dipart IREE] 1334 13393
ArFit | 5% AFES L45u
Rear % 5% TOTAL2: [REN st %o : 4,019 TOTALZ2: 1irs3
Diépisrt [QUED RS 14240 [.354 Bidipart 1150 1340 1.0
ArEd! [N ATIE [
(1,355 TOTALS: Fearl % £3%) TOTALS 1109
AR oS ESS 155 s M ovenne 3 o T BAM w0 O 3R Tl o U RBEI LA 00
1E-Juin-(13 A CTTE HYDRAULIQUE 03-fuil.
TEMPE DBEBIT Pampe (fmomo05] Distanee vs TEMBS HT
S cirt () fsect £/ see. MAZHS P0) ey il {1n} fsure) L7 see,
fnipart l2t5 1225 § 4t Dépant
farrit Leny Farin "\% el
fhcart % £.6% TOTAL1: 1,068 " = —
it 21 2 Lo Pas étalonné le 3 juillet 2003 [
Arrit | 569 ATTH =5
Byl ¥ ! DA TOTALZ: 1038 lﬁmri Yo t _,/ MRSl 2!
Dipart At 1200 LSS ol
Ayt F670 oy
Eeuit ¥a ! R H TOTALS: LKA TOTALJ:
oo M pvenne T 0063 m S LT seein s = LM LT ~oMavenne o] e ‘¥
[CAPACITE HYDRAULIQUE £ HYDRAULIQUE EECETETIN

Dhtanceys | Distucevs | TEMES ] DEBIT

TLEMIS "DEBIT o
MAZHY (P3y canir ) fseey L fsee, M ATHS (TR - exte din} {sve L7 wee,
Dopart 31 14455 £.100 Poipart L2203 1525 N4%|
Avrit b i | Lost
Pheart %5 985 TOTALL: 1100 JEvart % b 7% TOTAL Y ¢ [
Joipart [ 41 120.% £A0%T Dépast L20 1312 16534
| 3T | 663 Arrd L6365
Beear«: 0,15 TOTAL2:| . nib? F.eart % ¢ B.6% TOTALZ: LM
ll)épart [ i) 18] [ REL] Bépart 1413 304 FAKIS
faers {600 At 1458
Ptcunt % « [ TOTALA: 1118 Beart %« Lidh TOTAL D} LUDY
Fooss Moyenn | 200 0088w [ 1ha e |2 1408 s e R T B e I
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ENVIRONNEMENT

Systéme Enviro-Septic«
Rapport de disgibution longitudinale — 1 an

CPC#H4-5

(P11)

Projet :

DBO Eapert ne.

Municipulité ;

Stoke 1Qucher)

RESUME DIS FTALONNAGES EFFECTULS INTRE
OCTOBRE 2002 BT OCTOBRY 2003

Bintensions idu

pitids ¢

VOLUME UTILE (Valunne toal - Tiems & retrancher) :I

2753166 litresim

1

AL = HYDRAULIOLE g t-ih
Pamy Latatiee 1y TEMPY DRETT
CRCRA-A { citls Bl tarry £ avr,
Dt \\ Avanr
AFIct \'E f
- Pas installé en octobre 2002 -
\bret e e
Lot Ve : T TOREL2:F  #Iva
Déprt o~ £V
Arry
fivar ElHVAr TOTALS: Hifgia
' ADTV RDIVAD

Movesne «

CATACITE H\'I)RAHLIQL’E

13-pitin-213

Pt {8 000 Distancevs TEMPS DEBIT
CICHd-5 sz ' eate (1) ey 1 wee.
Diprait 124 Taa 1597
ArecL 1.

Evutt %o ! $1V TOTALL: 1.59%
Dpart ] 233 KRS 1,583
Areet 1 6l

Evort % AL TOTAL2: 1.583
Dipart .34 X 1,581
Arrdt | v

Euat] Yo [iE TOTALI: £.581

- Movenne : {1456 7.1 see. L35 L

CAPACITE m'mu\uu E  jutlel JCAPACITE HYDRAULIQUE ] ~ Mewer03 |
Potpe {5) - Distimecys | EEMPS ] DEBIT Putape (8} . -] Detuncers ) TEMPS | DEBIT |
CPENA-3 (P l} viHe {113} fwry RS CRCH-S (PLT) vl 4 faoed 1. see
Dipart P21 4.1 T Vocpan 1L B340 [T
AbFT | Yureit {0
Lot % : .34 TOTAL 1 1.5t Pevart % b, TOYALL: 1.437
Dipart 1.3 83 LA Biripan p2il Hd 1434
Arril 1038 | I Eab2
fovurt Yo ¢ 475 TOTALZ: 1482 Frcari v e, 2% TOTAL?: 1.434
bugan {21l Ni2 At {3épuant L2 534 1l
| T Lkt LArei L i
becuri v : .34 TOTALS: 1,494 Eeart ¥ : 1,21, TOTAL S 1441
| Moyetye 2 4451 1 #3.2 ser. 1.493 Lo Muyenne < U454 m K71 sees 1437 Lis

Lengmen {o} Latgew {m} Dnasite {mm) . 03050 Superticwe (en®1 0.2751 I78 0506
rLitres £ my

ITEM A RETRANCHER ¢ Quantite Lonfueur Lurpoenar Diisenittre Surisce Volume
Tuvan de retputenient 539 mm o 1 G039 £.0027 27340
Total 1 (Litres £ m) 271340

CAPATTIE HYDRATLIOTE

g

IGITTEE

I'ulu;m (s} Distrnee 53 DLyt
CPC#4-5 (TEE) ol ¢} fawed L seg.
Dyt FLIRR B30 I S
Al 1.hirh
Eeurd %o : 15 TOTALL: 1.5H4
Diprret 1.1 RED i 4kt
Arri] L.
Evar! % - At TOTALZ: TR
{roprsrt 1178 T 1400
AbFEL R}
Ecary % : [AE TOTALS: 1410
Movennt - B4 m L IS K ¥
O CTTE HYDRAULIOUE 13- uit,
Panpe | Bedance v TEMPS T
CPCid-5 (B i fin} fare) | L. f sae.
et Py !
Arret e A
£ : — S
biPas étalonne le 3 juillet 2003 [T
A by gy =
Ecar1 %o : f w12 1
fBopart -l

Jaredi }“

oari

TOTALS:

—

~Muoyenne *

|

129




Systéme Enviro-Septic«
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i | "
Prajet

DRO Expert fie.

2 Munteipulité 1 Sioke (Quéhee)

RESUME DES ETALONNAGES CFFECTULS ENTRE
OCTOBRE 2002 BT GCTOBRE 2003

Blstaner vs

VOLUME UTELE {Volenie fotpl ~ Licsns 8 refrancher} :I

753166 litros/m

oBl {m} fscty | o "L sew.

IDprast o ‘ LA
IArrEt

it Ef n $13k o T £33 MI

Pas installé en octobre 2002 |
N Jﬁﬁme ?&g@,z I WDIVAK
Bisipart o FWAR
]

lfh‘ré-t

DV

TOTAL3:

CAFACITE BYORAULIOUE

174ain-03

Pajape {¢ Bistane va TEMPS DEBIT
FAPHd-S P12 el [} faced | ETE
fripant [ P27 1623
Jrzeii 1,300
Bt % 515 TOTALL: 1623
§Dipart 1243 773 1.G21
Arrt (R
Beurt Ve s (3,105 TOTAL2: 1631
D opasrt .26 F2 AR
Jrevit 1.0t
[ficnrt % G5 TOTALA ¢ 1619
S o MyeRGe s] oo ARG T ] o0 T get, o | 63 LJs

[CAPACITE HYDRAULIQUE

24

ullud

“Disfance MBS T DEBIT
ot (1) fxeci L i see, Ll (i} iané)

Pégart |23 s IR R {222 Ri3

ALt | 653 i.h0%

frenr! %) 14t TOTALY: 1613 Ecart %% ¢ 0.9%; TOTALL: 1.80%
Jigiart (212 .3 1540 Dépant f.224 R13 151F

Al [ 07?2 Aredt LAT2

fenr %! (.35 TOTALZ: 15495 Eeart % 2% TOTALZ 1517
loepart £ 78.4 L5E3 boipar L2246 503 1336
| P T Baren {673

Micurt % 175 FOTALY: 1.663 Rt % LS TOTALS 1.536
| 2 Rpopemie S0 HEASY R M seer A0 LI I.%:.“:j.'ﬁ TMoveaE U IBMMR R L e LA LS T

Fongoear (m} - Largenr {m} Dipmidgre {m): {1 5057 Supearficie (m?} 0.2781 27810506
{Litires 7 ni}

I'TEM A RETRANCIIER ¢ Duniatifd Largeu Bismbire Surlace Vaolume
Tuvats de refoulement 39 mm g 1 1,039 00027 27340
Tolal: {Litees £ m) 27340

” tRiree \'.\ '

~ DEBIT

vati {in} [£193) L7 see.
Dy [BE) R ] §543
ATEEL [
Eeart % : 1,5% TOTALL: 1543
Dépard [RE 7.6 [
Arret Laye
Egart % ¢ 10,355 TOTALL: LA
Dépaird [BEL] Fiz b [ 5ii
AFFL Lodd
Ecart %t TOTALS: 1.AH%
i Muayvenae t| o BET g

fLonie B

Dhtunce vy
il {in)

TEMES
[£194]

i ; a
4 Pas étalonné le

3 juillet 2003

TEY -
Becart v e ‘T&il. 23
Didpiast ol \\
I.\rm 7
$Ecart

o Mayenne t] e

TOTALI:

Distanve vy




Systéme Enviro-Septicr
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DBQ Expert ine, RESUME DS ETALONNAGES EFFECTULS ENTRE
OCTOBRE 2002 ET OCTOBRE 2003

ESPAeT (1)

Muniripalité © Stoke {Gudéhee)

Bimensions 4y puils

Lompuat (1 Largew {1) . Diametre {m) . SO Superficie (in¥y 0.2781 JTR OSDG
[Litres S
ITEM A BETRANCHER Ouanltité Languneur Lurpeur Disndire Surface Valurne
Tusine de eetouleaent 59 o 1 0.050 (00127 27340
Total o (Lilves fm) 37340}

VOLUME UTILE (Volume tatal - Tenws & reteancher) l 275.3166 lires/m

[ Pestn ™ - " Diakanee 1 CTEMPS | T B (3} Dotuncess | TEMPS  § DEGIT |
ESTHES-T (7Y cilt (ol [£93) | RS BF.SEHGST (P13 vy Hat favg) Lot stec.
Dépsrt e £V Boipen L.I88 K10 o3
AFET] \ f E.’wrér HEARD]

| T PYEt, AL b AL bt % Lot TOTALI: 1441
 Pas installé en octobre 2002 [ imm Lk T 15T
] A et IR 4

Eubt % ; ,«ﬂﬁﬁ hl.z AT Bocact v 1.3 TOTALZ: LA

{depart ‘s" gINvay ibépmt [RELS il 1588
Aviit e ay, Areit Lods
Erm‘tjﬂ"ﬁr EIH Vi TOTAL 3 LR beart o ¢ 5 P TOTALS: 150K
Movenne ! o | WDV #DE TN - Movemne:) oo GddEm - AR N A Bl o

CAPACITE HYDRAULIOUE 17-juin-4r3 LW CITE 1Y DRACLIOUE it
Poangee {8). 3] DIstance vy LM DESIT Pormipe (Mg - ) Distnee s TEALPS ST
B&R#e-T (ML) . et et e L5 S—'H"l' y, vitle $in) {seh L& woe,
firiprart 1.22% Sl 1347 Drepari Py,
ATre [ERS Areit _
Frur] e Aty TOTALLT: [.547 VT
[Dipart P28 %14 LA3 [" Pas Etalonn
Arrit 1 6%} ATTo] Y
Toart Vet Tl % TOTAL 2 : 1,559 Fowtt % e L2 :
Dipard [y 81t {537 Eripard ol
Arrl 168 Arrit f oy
Feart % 4% TOTALI: 1547 Eonet 38 TOYALI: o,

- Mg ] BB o] BLR see EIIN e P T i LR -
CAPACITE HYDRAULIOUE 20-juis3 JUAPACITE HYDRAULIOUE w0l

ml!c g5y o) Distaneess T bLBE

’4np (s} 2| Distange Iy DLEIT

ESEHEST (PLY) il i} taerh L face. fEsrwe-7 (P13 vail {hi farc) 1! swe
Joepar (203 Lo 1543 bocpas 1213 72,3 LAg2
Aprel {.aek i:ﬁ. reit 1.oES

Ecutt o : 6% TOTAL: 1534 Becar = 11 14, TOTALD: 1343
Ligart (2t LT | 5 boepan 1112 i T
Ared [ Prriit Lbted

LN 11,856 TOTALZ2: 1508 Prearr v 1,55 TOTALZ: 1314
Dipart [2th g3 T boepar 1.0 1.7 {354
Arrdt Lins | T, 1,004

feart % e TOTAL3 1507 Brcans = 1.39; TOTALS: 1.3%4

RMinvenne 457 H1.5 set. 1.520 Lis ] Movenne © 0453 53,1 sec. £.335 Lis
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Systéme Enviro-Septic«
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ENVIRONNEMENT
A

A Prajet @ DB Expert ine.
Muonivipulité : Stoke {(Fudfher)

RESUNME DEY ETALONNAGES CFFECTUES ENTRE
OCTOBRE 2002 ET OCTOBRE 2003

Dimmenstons dy jpwits ¢

Longeent {m}: Largeur {m) Diaméfre (m) 1 04930 Superficie (m®) 0.1901 199.1160}
- tLitres fm}
ITEM A RECTRANCHER ¢ Quontité Longucin Euarpeur Diasdire Surface Yalurme
Tuvan de refoulenient 59 mm ¢ | {.059 Q0027 273408
Total ¢ (Litees f ny) 27340

VOLUME UTHLE {Volume total - Hems 4 refejnchior) :I

147,3837 ligrestm |

TEMBS
. eati {ask {xev) i ch. ; il iR} £i0¢)
: N T Firépan 1A2d B 147
lAri’&t \&’ o LA et 338
i = e Eeart Wi : B 1% THTAL L LU
ipas installé en octobre 2002 foipart T T2 208
- e | £330
Eeaer % ! AT rﬁﬂu | RIS JEeart % LG TOTAL2: 1208
Dégrart A BTH A Boipan .2 {165 1142
AR Buerit L34
Lot s fnivar | [ 1.5, TOTALY: 1142
; oo Movense ] oo 0785 1237 et ' .

i ULIOUE

T fulnedd

[Hstunco v TEMPS BEBIT Distaster v TEMES >
ety (i} {see) Lisec. _ eau {in) L153) L suc

Bopart 4.3 L1946 L84 Lépar :
Arrel 30 Areil " A
Eeart % .74 TOTALL: 1184 [ = oo
Dépatt 0. 113.4 £.1a% ] Pas étalonné le 3 ju‘“@t 2003 ___
Aredt 1.5 Essing gy
Keart % ¢ {1y TOTAL2: 195 Eoaast % 1 _,/? %MLE !
Dipart 0.798 1143 T Départ -
Arrit 1530 redt
Reart % ! 0655 TOTALS: 1204 Eeart p# TOTALS:
Eiies Moyesha i -5 0 0 L s o] R 9 B VM aveREe rf v RGN

Blstano Pampe {8 Distance TEMPS
cati {ny) L./ aee, Rataue (L) ciEt () i) L/ see.

Départ 6.7244 1,172 D 1,75 12601 .83

Avist 1.5t LA yEd) £5U8

feurt ¥ ! 30954 TOTALL: 1.472 Evart % 0,74 FTOTAL: i.1K3

Drépart 9,742 {125 [ R 1A Ddpart 0.7250 1194 [NEE;

Arrit {51 LArrdt 1.540

Fourt % ¢ 02,385 TOTAL2: LAGE fEeart % §.0% TOTALZ! 1184
JDdpeait B.742 1322 [R¥H] I[)ép:n‘t 2,748 AR 1,188

APF LAED barret 508

Benri % ! {585 TOTALS: [REL Peeuri o 12,2115 TOTALS: 1154

s Royenme o 5O 0368 A 12 e s SR TELE oo Moyense o 0288 oo | o wee | e LIRS Ly
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ENVIRONNEMENT Systéme Enviro-Septic=

Rapport de distribation longitudinale — 1 an

6.5 Assessment of the loads and effectiveness of treatment

6.5.1

The following section presents the unit of mass assessments calculated for each section vs.
treatment in the septic tank. One presents calculations of effectiveness of removal for each
parameter by cell of treatment.

Assessment of the mass loads

The tables of this section summarize the results of the mass loads obtained during the follow-up
by cell of treatment, of May 14 to September 29, 2003. The sampling campaigns preceding on
May 14 were not considered taking into account the lack of data available, the bacterial surface
not being established yet on the entire cell of treatment (ESP 1-2-3 and CPC 1-2-3).

To make the assessment, we used infiltrated volumes of effluent corresponding to the sampling
days for each cell of treatment. To be able to establish the mass balance and the effectiveness of
the treatment by each section of treatment, we calculated the loads in each section by multiplying
the volume of effluent recovered (e.g.: Esp 1 + ESP 2 + ESP 3) by the concentration analyzed on
the outlet side of the septic tank, We put forth the assumption that the concentration at the entry
of each section of treatment is equal. Knowing that the flow reaching each section is not
perfectly equal the loads were calculated in the following way:

Loads (kg/d) = Flow (L/d) X Concentration (mg/L) X 107

The multiplication factor of 107 is used to convert the units of milligrams (Mg) into
kilogrammes (kg).

Significant:

For the calculations of mass loads, we considered that the concentration was equal to half of the
limit of detection at the time of the result appearing with the certificates under the limit of
detection. This way of making appears to us most logical given that it corresponds to the median
between the value being located right under the limit of detection and 0.

Let us mention that our vast experience in the field of the characterization of effluent would
normally dictate us to consider a zero load when the concentration is not detected. It is at least
this way of proceeding which is generally recommended by the MENV and Environment
Canada, in particular the projects of characterization of 2nd Generation of the Effluents of the
Factories of Pastes and Papers, just as the project carried out within the framework of program
SLV 2000. These significant projects, carried out during 8 last years, are references in the field
of the characterization of effluent.

Our way of making with the present report is preserving in the sense that it does not improve the
results and could even prove in extreme cases penalizing.
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the case of the sampling of July 3 (one Thursday), the samples were delivered directly to the
laboratory Friday morning, which did not involve any additional time.

6.3 Analytical methods

The following table establishes the methods used by the laboratory for the analysis of each
parameter requested from the protocol of sampling:
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5.5.2 Conservation

Once taken, the samples were quickly inserted in their respective coolers and placed on "ice
packs" in order to preserve the samples. For the hotter periods, ice was used in order to maintain
the samples inside the desired range of temperatures (1 with 10°C).

Given that the taking away of the majority of the sampling campaigns were carried out in
evening, the samples had to be preserved at our buildings in the coolers during the night. The
samples were subjected to a fast mail service (Dicom Express). The samples arrived the
following day, that is to say approximately 36 hours following the taking away. To note that it
was well specified on the forms and the bottles of analyses not to freeze the samples intended for
the analyses of BODS (carbonaceous and soluble), practical current in the analysis laboratories,
but which can cause to underestimate the resuits.

Lastly, given that the analyses of the fecal coliformes and filtered fecal coliformes are carried out
by a laboratory subcontractor, the samples of coliformes were delivered directly to the laboratory
subcontractor fo avoid an extra day. We were to respect the times of conservation limited to 48
hours for this type of analysis.

6.0 Analyses and loads

6.1 Identification of the laboratory and accreditations
6.1.1 Identification of the laboratory

The laboratory responsible for the analyses is the Laboratory Biolab Inc. - Thetford Division. As
mentioned with the preceding section, the analyses of the filtered fecal coliformes and the fecal
coliformes were carried out by another division of the Laboratory Biolab Inc, Cape-of-the-
Madeleine division.

6.1.2 Accreditations

The Laboratory Biolab Inc has all the necessary accreditations to carry out the analyses required
in this project. This laboratory is also certified 1SO 17025.

6.2 Analytical times

The taboratory was responsible to see that the analyses were carried out within the necessary
times. On each information certificate appears dates referring to the sampling and reception of
the samples at the laboratory, just as the date of analysis of the fecal coliformes for which the
time is particularly significant (48 hours).

In order to facilitate the respect of the analytical times, all the sampling, except for that of July 3,
were carried out on Monday, Tuesday or Wednesday. The samples arrived by mail at the latest
on Friday morning, making it possible for the laboratory to undertake analyses without delay. In
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5.4 Identification of the samples

Each well of pumping comprises an identification of the cell to which it is connected.
5.4.1 Identification of the wells of pumping

Each container used to collect the manually composed samples (20 L) is identified according to
the test cell it refers to.

5.4.2 Identification of the containers

Each bottle used was identified beforchand at the laboratory using a classification that is new.
The same number is used to identify all the bottles referring to the same point of sampling. In
addition to the numbers on each bottle, the request forms for analyses are prepared by the
laboratory. All the bottles prepared by the laboratory are inserted in individual coolers according
to the point of sample, including the request form for analyses identified according to the number
appearing on the bottles.

5.4.3 Identification of the bottles

The laboratory prepares a request form for analyses and each test sample is identified by the cell
it was taken from and recorded on the request form and the cooler it is placed in is also noted.

5.5 Safeguarding and conservation of the samples
5.5.1 Safeguarding

All the bottles are prepared beforehand by the analysis laboratory according to the requirements
of the Guide of Sampling at Ends of Environmental Analyses, Cahier 2: Sampling of the Liquid
Rejections.

Thus, the bottles being used to receive the samples intended for the analyses of TSS and BODS
(carbonaceous and carbonaceous soluble) did not contain any condom in accordance with the
requirements of the guide, For their part, the bottles intended for the analyses of fecal coliformes
and filtered fecal coliformes contained already thiosulfate of sodium (N a2803), condom inserted
by the laboratory during the preparation of the bottles. Lastly, the whole of the other analyses
(total and soluble COD, Nitrogenizes ammoniacal and kjeldahl, total phosphorus, just as nitrites
and nitrates) were carried out starting from the same bottle preserved with sulphuric acid
(H2S04), also in accordance with the requirements of the guide.
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the intervals used made it possible respectively to collect 10, § and 12 samples during the
loadings of the morning, midday and evening.

These intervals were revised starting from January 7, 2003 for samples to be taken at 3:06am,
3:08pm and 8:05pm.

Thus, these new intervals of sampling made it possible to take 29 samples of 200 mi for a total of
5800 ml during the loading of the morning, 21 samples of 200 m! for a total of 4200 ml during
the loading of midday and 34 samples of 200 ml for 6800 ml during the loading of the evening.
The volume of each pumping (200 ml) and the quantity (84 samples over 9 hours) amply
respected the criteria given in the Guide of Sampling at Ends of Environmental Analyses, Cahier
2: Sampling of the Liquid Rejections (minimum of 50 ml by taking away and minimum of 96
samples over a 24 hour period).

These intervals made it possible to make pumping effluent respective to the ratios of effluent
volumes of 0,53% for the loading of the morning, of 0,53% for the loading of midday and of
0,54% for the loading of the evening,

5.3.2 Downstream of the cells of treatment

Before the sampling campaign of May 14, the sampling of the leachate at the exit of the various
cells of treatment (at the pipe of entry of cach station) was carried out in an instantaneous way
during the loading corresponding to the flow of the evening.

Though we believe that the quality of the effluent of a cell is rather stable during the same period
of a3 hour loading, we revised the mode of composition of the samples starting from May 14 for
a manual composition distributed for the entire period of effluent run-off at the stations of
pumping. In this way, it was possible to make a mixture of allowed effluent at the stations of
pumping and to level the differences in quality of effluents if it is necessary.

To make the composition of the samples, we installed a plastic container of 4 liters under the
entering pipe of treated leachate with each station collecting leachate of each cell of treatment.
Depending on the flow running out with each station, the leachate collected in the 64 liter
container was placed inside a boiler of 20 liters also out of plastic.

In certain cases, the low flow made so that it was not necessary to transfer the sample collected
from the container of 4 liters towards a container of 20 liters since it had not completely filled
over the period of loading. In these cases, it was about total composition, indisputably the most
reliable mode of the sampling.

As much as possible, the transfer of samples in the boiler of 20 liters was carried out as soon as
the container of 4 liters was filled, in order to make a total composition. However, for the cells of
which the flow was increased, the 4 liter container was emptied with regular intervals in order to
compose a sample representative of the unit of the period.
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5.0 Sampling

5.1 Installation requirements and equipment

5.1.1 Tank of pumping
With an aim of knowing the contents present in effluent upstream of the cells of treatment, the
samples were taken from the pumping tank. The samples were taken on the outlet side of the
tank, just upstream of the pneumatic valve being used to pipe the pumpings, using an automatic
sampler of mark Isco, model 2900.

5.1.2 Downstream of the cells of treatment
The sampling downstream of each cell of treatment was carried out inside the stations of
pumping being used for collecting and quantifying the leachate treated by the various respective
cells of treatment, For the harvest of the samples, a plastic container was installed under the
conduit bringing leachate to the station of pumping. The nature of the container used (plastic) is

in conformity with the Guide of Sampling at Ends of Environmental Analyses, Cahier 2:
Sampling of the Rejections Liquidate According to the Parameters to Analyze.

5.2 Periods of compesition

5.2.1 Tank of pumping

The period of composition of the samples from the pumping tank were spread out over a 3 hour
period of pumping (morning, midday and evening).

5.2.2 Downstream of the cells of treatment
In accordance with the specifications of the test protocol, the realization of the sampling of
leachate recovered from each cell of treatment was done at the time of the downloading of the
evening, that is fo say over the period when the daily flow is less.

5.3 Modes of composition

5.3.1 Tank of Pumping

The mode of composition recommended for the pumping tank was to take samples at the
beginning and continue with intervals of fixed times.

Various intervals of composition were used in the course of follow-up. For the sampling held on
October 8 and 22 2002, and on November 28, 2002, at the time of the rise in load of the system,
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4.4 Graphs of the results of measurements of piezometers high

The following graphs summarize measurements of piezometers "height". These piezometers
measure the leachate levels accumulated in each test cell in the area of accumulation above the
filtering sand. Tn Enviro-Septic™ the accumulation area is in the pipe itself, whereas in pipe and
stone (CPC) in the crushed stone area on top of the pipe.

On each graph referring to the measures of cells ESP 1-2-3, the level "0" corresponds to the
bottom of EnviroSeptic® pipe, with the bottom of the undulations of pipe. One traced there the
effluent levels measured the morning before the loading (before 7h00) and those measured after
the loading of the evening (after 211h00). The level corresponding to the reserve of 20% (see
section 4.3) representing the top of the Enviro-Septic® pipe are also traced there,

For the graphs referring to the measurements taken for piezometer "height" of cells CPC (pipe
and stone), the level "0" corresponds to the boundary filter sand and the crushed stone. We traced
the levels corresponding to the foundation raft and above the perforated pipe, to the top of the
layer of crushed stone.

As certain results presented readings with difficulty, we traced, in addition to the measured
values, the values which we believe to be more realistic. You will see in the legend represents
the types of layout for each item, These graphs do not aim solely at the period from May 14 to
October 28, 2003. All preceding measurements of the follow-up have less interest given that the
bacterial surface was not established yet on the entire Enviro-Septic® pipe.

Previously with the individual graphs showing the values measured along the sections of 18.3
meters, you will find 2 graphs showing the evelution in time of the piezometric levels, from
October 2002 to October 2003.

4.5 Comments on the results

By traversing the various graphs, one notes that the effluent levels vary in time according to
various factors. In addition to those mentioned in section 3.2, the volume of effluent (different
according to 3 or 4 cycles per day), the temperature of effluent and accidental interruptions
(example: Father's Day in June) had an impact on the piezometric levels. One notes moreover
that the effluent levels in the piezometers of the Enviro-Septic® cells allowed, even in the highest
levels reached for the period from October 2002 to October 2003, a reserve being equivalent to
nearly 100% the daily flow.
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CALCULATION OF THE TANK
Enviro-septic® Pipe IL.
h S
D=0.3048 m
R=10.1524m
S =reserve
D
R
Note: Valid for the hemisphere superior only (Height of water deplus
of 150 mm in pipe)
N Calculations based on a daily volume of
S =mCos-1((R-h)/R) - (R-h)*(2Rh-h2)% water of 45L/d.m (135 L/d for 3 m)

H reserves | S reserve Reserve | Hreserves | S reserve Reserve | Hreserve S reserve Reserve
(m) (L/m) (% vol./d) (m) (L/m) (% vol./d) (m} (L/m) (% vol/d)
0.000 0.00 L/m 0.0% 0.052 8.27L/m 18.4% 0.104 21.98 L/im 48.9%
0.002 0.07 L/m 0.1% 0.054 8.73 Lim 19.4% 0.106 22.56 L/im 50.1%
0.004 0.19 L/m 0.4% 0.056 9.20 L/m 20.4% 0.108 23.14 L/m 51.4%
0.006 0.34 L/m 0.8% 0.058 9.67 Lim 21.5% 0.110 23.73 L/m 52.7%
0.008 0.52 L/m 1.2% 0.060 10.16 L/m 22.6% 0.112 24.31 Lim 54.0%
0.010 0.73 L/m 1.6% 0.062 10.64 L/m 23.7% 0.114 24.90 L/m 55.3%
0.012 0.96 L/m 2.1% 0.064 11.14 L/m 24.7% 0.116 25.49 Lim 56.7%
0.014 1.20 L/m 2.7% 0,066 11.64 Lfm 25.9% 0.118 26.09 Lim 58.0%
0.016 1.47 Lim 3.3% 0.068 12.14 L/m 27.0% 0.120 26.68 L/im 59.3%
0.018 [.75 L/ 3.9% 0.0676 12.65 L/im 28.1% 0.122 27.28 Lim 60.6%
0.020 2.04 L/m 4.5% 0.072 13.17 Lim 29.3% 0.124 27.88 L/m 61.9%
0.022 235Lim ¢+ s50% 0.074 13.69L/m|  304% | 0.126 2848 Lim | 63.3%
0.024 2.67 Lim 5.9% 0.076 14.21 L/m 31.6% 0.128 29.08 L/m 4.6%
0.026 3.01 L/m 6.7% 0.078 14.74 L/m 32.8% 0.130 29.68 L/m 66.0%
0.028 3.35L/m 7 4% 0.080 1528 L/m 33.9% 0.132 30.28 Lim 67.3%
0.030 3.71 L/im 8.2% 0.082 15.81 L/m 35.1% 0.134 30.89 L/m 68.6%
0.032 4,08 L/m 9.1% 0.084 16.36 L/m 36.3% 0.136 31.49 L/m 70.0%
0.034 4.46 Lim 9.9% 0.086 16.90 L/m 37.6% 0.138 32.10 L/m 71.3%
0.036 4.85 L/m 10.8% 0.088 17.45 L/m 38.8% 0.140 32.71 L/m 72.7%
0.038 524 L/m 11.7% 0.090 18.01 L/m 40.0% 0.142 33.32 Lim 74.0%
0.040 5.65 L/m 12.6% 0.002 18.57 L/m 41.3% 0.144 33.92 L/m 75.4%
0.042 6.07 L/m 13.5% 0.004 19.£3 L/m 42.5% 0.146 34.53 L/m 76.7%
0.044 6.49 L/m 14.4% 0.0%6 19.69 L/m 43.8% 0.148 3514 L/m 78.1%
0.046 6.92 L/im i5.4% 0.098 20.26 L/m 45.0% 0.150 35.75 Lhn 79.4%
0.043 7.36 Lim 16.4% 0.100 20.83 L/m 46.3% 0.152 36.36 L/m 80.8%
0.050 7.8t L/m 17.4% 0.102 21.4F L/m 47.6%

NOTE: To allow a reserve sullicient for an in-rush of effluent undergoes (let us say 20% of daily volume), one would need that there is an open space of at least 55 mim in pipe, therefore nat
more than 250 mm of water in Enviro-Septic® pipe (+ 10 inches),

The levels of reserve under the level of accumulation in the load dispatching center is not presented in this table given that the interest is related to the reserve in the event of strong
accuinulations.
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4.3 Accumulation in time vs sudden in-rush of effluent

Though it is important to have precise measurements, it remains significant to follow the
evolution of the effluent level in time, in particular to make sure that the level of accumulation of
effluent in Enviro-Septic® pipe offers a certain reserve making it possible to support an in-rush
of efftuent, for example, the draining of a bath.

For this purpose, the Committee on New Technologies of Treatment out of Effluent (MENV and
MAMM) mentioned, in its document of analysis on the function of distribution of Enviro-
Septic® pipe, that a reserve corresponding to 20% of the daily output appears reasonable.

The following table establishes, according to the efffuent level accumulated in pipe and of an
average volume of daily flow of 45 L/d.m (or 135 L/d by section of 3 meters), the reserve
available (expressed as a percentage of the average volume of daily flow). You will note that the
effluent level in pipe should not exceed 250 mm to allow a reserve of 20%.
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In the high case of the piezometers of cells CPC, the content of the piezometer consists of sand,
A sand bottom does not offer a hard surface and it is possible that there is depression of the ruler
during measurements.

To limit the possibilities of errors, a detailed attention was taken at the time of the descent of the
ruler so that it is done most slowly and slightly as possible. As soon as the sand was felt, our
technologist stopped positioning the ruler and withdrew it to take its reading.

4.2.5 Difference in hour in the catch of measurement according to the loading of the evening

According to the loading of the evening, water infiltrates at its rate in the cells according to
various factors, in particular according to the state of the bacterial surface of the section.
Measurements which are carried out manually by a technologist cannot be made all
simultaneously. It thus happens that several minutes separate the catches from measurements of
various cells, being able to cause differences when one evaluates the distribution from one cell to
another.

4.2,6 Obstruction of openings of the piezometer by silt for CPC

A simple assumption (since this aspect was not checked on the spot) that remains open for
possibility in the presence of effluent remaining a long time at the same place and could be the
case in the stone area crushed of cells CPC.

The effect of an obstruction of openings of piezometers could have as consequence to
underestimate the height of effluent really present in the stone area. This aspect could explain
variations with difficulty explicables between the levels of the various cells, in particular the
values "0" in CPC 1 the morning before the loading of July 29.

4.2.7 Effect of compressing of pipe
In addition, it is impossible to install a pipe in sand perfectly level at a distance of 18 meters, but
it is possible to fix pipe following a compressing of subjacent sand. The embankment load,
combined with the effect of effluent and the fact that Enviro-Septic® pipe is not completely rigid,
can cause a certain compressing, creating differences in level in the foundation raft of pipe.

4,2.8 Precision

Considering the significant number of differences that can have an impact the measures of level
in the piezometers, it is difficult to rule on the precision of measurements.

If one excludes the possible phenomena from filling of piezometers, depression of pipe and

shifted hours of loading (for which we do not have pipe), one could advance that the precision of
measurements should be inside 5 mm by applying a great care in measurements.
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The recommended method was to delicately soak the ruler at the bottom of the piezometer and
withdraw it. The effluent leaves a clear mark on the ruler, enabling us to know the effluent level.

Of course, several factors can influence the precision of measurements:

¢ perpendicularity of measurements;

* position of the ruler at the bottom of the ESP pipe vs, its circular form;

o presence of corrugations at the bottom of the pipe for ESP;

o possible depression of the ruler in sand for CPC;
difference in hour in the catch of measurement according to the pumping of the evening;
obstruction of openings of the piezometer or the boundary of the stone area surrounding
the piezometer by silt for the CPC;
e Effect of compressing of the pipe.

The sub-sections that follow indicate the precautions taken to limit the risks of inaccuracy
connected to several of these factors of error.

4.2.1 Perpendicularity

The low diameter of the piezometers of cells CPC (76 mm) and of the tubes of access to pipe
ESP (50 mum) limit the effect of nonperpendicularity if it is necessary.

Measurements

With the ruler having a width of 1 inch, the risk to obtaln a bad effluent level reading is limited,
more especially as the tubes of access to Enviro-Septic® pipe are prolonged until the bottom of
pipe (an opening was practiced on each side at the end of the tubes to the meeting of pipe).

4.2.2 Position of the circular ruler vs. form of ESP pipe

Also because of the low diameter of the tubes of access and owing to the fact that the tubes of
access to Enviro- Septlc pipe are prolonged until the bottom, the risks to measure on sites
different from one measurement to another is very limited. This aspect thus guaranteed that
measurements in the same piezometer are always made with the same site.

4.2.3 Presence of corrugations at the bottom of pipe ESP
In addition to the circular shape of pipe ESP, another element that can cause erroneous
measurements is the presence of corrugations in pipe.

4,2.4 Possible depression of the ruler in sand for CPC

While descending the rule in pipe, our technologist was to ensure himself to be between the
corrugations each time. To ensure this, the technologist turned the ruler a quarter of a turn and
confirmed its site when it felt the ruler go down from approximately 20 mm. If while turning
the rule there was no descent, but rather side contact, that would have meant that it was already
at the bottom of a vein.
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4.0 Measures of levels in the piezometers

4.1 Importance of measurements

Tn addition to the volumes of effluent recovered in the test cells, another indicator of distribution
of effluent in the cells is the measurement of the effluent level in the various piezometers
installed in the test celis.

Inside each cell of Enviro-Septic®(ESP 12-3) the piezometers gives access directly inside the
pipe for a direct measurement of the effluent fevel. These piczometers, named ESP "X" - H(X
for 1, 2 or 3, and H for top), make it possible to quantify the height of effluent present at the
bottom of the pipe by a section of 6.1 meters and thus know the evolution of the effluent level in
the course of time,

Theoretically, there is no significant accumulation of effluent in a pipe as long as the bacterial
surface is not sufficiently established over the entire length of the pipe, by taking the easiest way,
the effluent will tend to infiltrate into the zones where the permeability is largest. If the bacterial
surface is well established on all of the pipe, since the permeability will be similar over the entire
length, effluent is distributed uniformly over the entire length (equal flow recovered by cell) and
the effluent level may increases in the pipe. Within the framework of the follow-up of the bench
test, it became significant to follow the evolution of the effluent level in Enviro-Septic® pipe in
order to rule on the long-term capacity of the system to infiltrate effluent.

Inside cells CPC 1-2-3, piczometers named CPC "X" - H, enable us to know the effluent level
accumulated in the crushed stone zone where the perforated pipe is located (15 cm above the
transition between the sand and stone). In this case, a cell having effluent at the height of the
piezometer (or in increase in time) and very little effluent recovered in the content of collection
could indicate that the boundary between the stone and sand is clogged, According to the logic
efftuent always takes the easiest way, effluent moves in the pipe (and/or the crushed stone
hotizon) towards the downstream and will infiltrate at a place which is not clogged yet. The
situation becomes problematic when all the cells are clogged.

Logically, if the layers of materials and the conduits were installed perfectly on the level, one
could expect that the effluent level in the various cells would be equal. However, it is impossible
on the ground to in to be that precise, in particular because it is not simple to level a pipe in one
sand that is compressed only by watering. For the cells of pipe and stone or the Enviro—Septic®
cells, it is possible that there are differences in level in the foundation rafts of pipe.

4.2 Measurement techniques and precision
Measurements of water level were taken using a mean rule graduated in millimeters, directly
descended to the bottom from the piczometer. Taking into account the depth of the piezometers,

it was necessary to pair some rulers end to end. Also taking into account the depth, it was not
possible to take a visual reading directly on the ruler.
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SUMMARY OF THE CAPACITIES OF PUMPING

POINT Oct-08-02 Aprog-03 Jun17-03 03-juil-03 Jul-28-03 Oct-28-03

ESP# (P1) 1.356 Lis 1.238 Lis 1.366 Lfs 1,303 s 1.321 Us
289.1206 Lim 110.0 sec. 113.7sec. 97.0 sec. 100.6 sec. 99.6 sec,
Hi psosm 0.487 m 0.458 m 0.453m 0.455 m

ESP#2 {P2) 1404 Lis 119255 1312L4s 1127 Ls 1198 L/s

2894286 Lim 108.0 sec. 119.3sec. [1064 sec. 116.7 sec. 101.5 sec.
H: 0525m 0.492m 0483 m 0.455m 0.420m

ESP#3 (P3) 1.303 s 1121 Us 121 LUs 103355 0.846 Uis 1.048 Lis

2725198 LUm 110.7 sec. 119.3sec.  89.8 sec. 120.3 sec. 143.8 sec. 118.5 sec.
H: 0520m 0.491 m 0.451 m 0.456 m 0.447 m 0.456 m

Releasing

Front Afterward

o

CPCH (P8) 1,23517s 0.622 Lfs 0.788Ls 0.710LSs 0.586 /s 0.688L's 0.707 Lis

2725198 Lim 1193 sec. 211.0sec. [157.3sec. [173.4 sec. 209.8 sec, 182.3 sec, 174.4 sec,
B os41m 0.481 m 0.455m  [0.452m 0.451 m 0.460 m 0.452 m

CPC#2 (P5) 1146 Lis 0916L/s 099 L/s 0.859 Lis 0.786 L/s

253.3381 Um 1200 sec. 1427 sec. 1142 sec, 136.0 sec. 150.8 sec.
Hi os43m 0.516m 0.449 m 0.461m 0.468 m

CPCH#3{P4) 1.300 Uis 1.264 L/s 1.269 Lis 1.283 /s 1.2391/s

2725198 Lim 108.7 sec. 112.0 sec. @7.7 Sec, 96.9 sec. 100.3 sec.

'Hi 0519m 0519 m g 0.455 m 0.456m 0.456 m
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3.3.2 Results

The volume was obtained by measuring the useful surface of the well by the differential
of level between the departure and the stopping of the pump. This useful surface is
obtained by measuring the exact diameter of the pit by the amount of surface arca that is
not occupied by effluent. In this case, we will withdraw the effluent occupied by the
discharge pipe since it remains full after each pumping.

Let us mention that the calibrations were catried out in conformity with the method
specified with the Guide of Sampling at Ends of Environmental Analyses, Book 7:
Measure Flow in Open Conduit. According to the method of the guide, at least three tests
were to be carried out with each calibration and the maximum variation of a result
compared o the average of the tests was to be lower than 5%.

The following table summarizes the values obtained at the time of each calibration. They
are summarized values that refer to a series of forms containing the data of ground (see
appendix).
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3.3 Stations of pumping

As mentioned in the preceding section, the official measurement of the flow recovered in
the test cells were taken during the times of pumping of each station being used to collect
the leachate in the respective cells. These times of pumping are done through the pipe
panel of the pumps. This pipe panel is provided with a programmable antomat that
transfers the pumping data to an information processing system of data acquisition,

The amount of times of pumping is multiplied by the capacity of each pump. These
capacities of pumping vary from one station to another according to various factors like
the wear of the pumps, the height of the start and stop of a pumping, type and length of
pipes downstream, ctc. In the same way, the capacity of pumping of the same station can
vary in time, in particular according to the wear of the pump but possibly even more
according to the accumulation of matters on the walls that causes an additional friction.

Other factors can influence the behavior of the pumps and this is why it was decided to
make a regular calibration of each station of pumping.

3.3.1 Method of calibration

To calibrate the system loading, the volumetric method was used to know the capacity of
pumping of each station.

With this, we measured the times necessary to pump the effluent to lower the level
between the pumping so that no effluent was allowed out during the test (no effluent
coming from the test cell: an elbow of 90° was placed at the end of the pipe of entry at
the station to retain effluent upstream). A pumping truck was used to fill the stations with
effluent for the volumetric tests,

The effluent levels stop during the pumping tests and are measured in millimeters using a
ribbon. The levels were obtained by measuring the distance between the level of effluent
and a fixed reference point at the top of the pumping station. A detailed attention was
taken so that the place of reference used is always the same one.

Times of pumping were obtained from the data recorded from the pipe panel within
1/10™ of a sccond. The data were validated using a stopwatch. This procedure enabled us

to make sure that the recorded times of pumping were adequate,

The capacity of each pumping station was obtained by dividing the volume of effluent
by the pumping time.
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3.2 Distribution box and equalizers

Upon the launching of the bench test in October 2002, the effluent on the outlet side of the tank
was directed towards a distribution chamber where 4 connections made it possible to distribute
effluent towards the various cells (2 for the Presby Maze: £1260 L/d, 1 for CPC 1-2-3: £630 L/d
and 1 for ESP 1-2-3; £630 1/d).

With the addition of the 4th section in April 2003, a new pipe was comnected to the distribution
box in order to feed cells CPC 4-5 (105 L/d) and ESP 4-5-6-7 (210 L/d). The new pipe takes the
additional 630 L/d of effluent and distributes it into the new cells using a second distribution
chamber provided with 6 exits, of which one is used to feed cells CPC 4-5 and two others are
used fo feed cells ESP 4-5 and ESP 6-7. To provide an equal distribution of 105 L/d by pipe, it
was necessary to use the 3 other conduits to make a forward thrust (315 L/d) towards the
municipal treatment. Inside each distribution box, equalizers in the form of a "V" were installed
opposite each pipe. The purpose of these equalizers is to ensure a uniform distribution of flows
to each cell. |

3.2.1 Method of checking

At each day of sampling, a technologist from our firm visually checked the uniformity of
the division of the discharges in the equalizers. With each visit, we raised the lid of the
distribution box and took care to make sure that the effluent level in the equalizers was on
the "0" level before entering, indicating that the equalizers are installed in a tight way on
the conduits (effluent not escaping). Also, it was to make sure that the effluent level is
equal in the equalizers during the period of entering,

3.2.2 Results

Though the use of a distribution box and equalizers is more sophisticated and reliable
than a system in the form of "T" (commonly used in practice, in particular for the
traditional installations), it remains that differences in division of the discharges in the
various cells are possible. The arrival of effluent to the distribution box was done by
sudden in-rushes of effluent causing a certain turbulence in the box, relaying differences
in the distribution toward the equalizers, in particular at the beginning of the openings of
the pneumatic valve. As the entering time is short (15 - 25 sec.), it is possible that one of
the pipes receive more effluent than desired.

Though it is, these distribution boxes and equalizers are not used to calculate the flows
and the loads recovered in each cell. These calculations are done by the individual
pumping stations that recover leachate at the exit of each test cell. These stations were
regulatly calibrated by our company wherein the times of pumping of each station, and
the days of pumping were all recorded by the pipe panel, which made it possible to
calculate the leachate flows recovered from each test cell.
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Volumetric calibration of the septic tank - April 11, 2003

Sight of the top

Li 2
Li: 1.308 m
L2: 0.648 m
! i L.Ol6m
|
Septic tank + Septic tank - sight of the top addition 25% and levels with stems
Apr-11-03 Section 1 Section 2 Real volume| Variation vs stems
Test h departure! hstopl 'H | hdeparture | H stop 'H {L) (%)
1010 L + 25% Note [Distances between reforence fixes top of the pit to water
1263 H#1-1| 1.322m | 0.810 0.512m | 1.324 m| 1.316 m| 06.008m| 12704L 0.6%
#1-2| 1.308 m | 0.868 0.440m | 1.316 m| 1.316m 0.000 m
#2-11 1.322m | 0.838 0.484m| 1.316 m} 1.316m 0.000m 12731L 0.8%
#2-2| 1.310m | 0.836 0474 m | 1.316 m| 1.316 ! 0.000 m
Apr-11-03 Section 1 Section 2 Real volume| Variation vs stems
Test H departure| k stop 'H |h departure| h stop 'H (L) (%)
880 L + 25%) Note jDistances between reference fixes top of the pit to water
1100 4 #1-1 1.312 0.81 0.4986 | 1.312 0.840| 0472 1088.7 L -0.9%
#1-2| 0816 0.81 0.000 1 1.194 1.012] 0.182
#2-1 1.316 0.81 0.602 | 1.312 0.866| 0.446 11109L 1.0%
#2-2 0.814 0.81 0.000 | 1.196 0.968| 0.228
Apr-11-03 Section 1 Section 2 Real volume| Variation vs stems
Test H departure| hstop 'H |h departure | hstop gl (L) (%)
630 L + 25% Naote :Distances between reference fixes top of the pit to water
788 L #1 1.320 0.80 0.512 | 1.316 1.064| 0.252 846.3 L 7.5%
#2 1.312 0.81 0.500 1 1.318 1.058| 0.260 8356L 6._1_%
T 3
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Volumetric calibration of the septic tank - October 8, 2002

Sight of the top

Li

L2

Ll: 1.308 m
[ L2: 0.648 m
l: 1.016m

Septic tank  Septic tank - sight of the top and levels with stems
Oct-8-02 Section 1 Section 2 Real volume Vs, Variation stems
Test h departureg h stop 'H s departure h stnp! 'H (L) (%)
Note |Distances bejween reference fixes top of the pit to water
10104 #1| 1.342m 0810m 0.532m 1.330m 0.834m 049 m 1033.5L 2.3%
#2| 1.346m 0.808m 0.538m 1.286m 0.800m 0486m 10349L
Oct-08-02| Section 1 Section 2 Volume reality | Variation vs stems
Test h departure h stop ' |hdeparture{ hstop ‘I {L) (%)
Note [Distances between reference fixes top of the pit to water
880L #1] 1.330m 0.810m 0.520m 1.294m 0.962m; 0.332m 910L 3.4%
#21 1.348m 0.810m 0.538m 1.278 m 0.920 mi 0.288 m 805 L 2.8%
8-oct-02' Section 1 Section 2 Volume reality | Variation vs stems
Test h departure h stop 'H h departure hstop  'H (L) (%)
Note [Distances between reference fixestop of the pit to water
6304 #1; 1.300m 0.810m 0490 m 1.305m 1.276 m 0.029m 670 L 6.4%
#2| 1.294m 0.810m 0.484m 1.276m 1.226 m 0.050 m 676 L 7.3%
agei.  6732L '
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The following diagram shows the conditions of validation of the flows of the waiting tank:

During the installation of the bench test in October 2002, only one
tank with a stem was present. On the other hand, following the
addition of the 4th section, a second tank was comnected to the
primary waiting tank in order to add a capacity of additional effluent
of 25% with the goal of feeding the 4th cell. A first calibration was
made on October 8, 2002 and a second on April 11, 2003 following
the installation of the second tank.

Niveaux & tigs

1010 & (.
880 L e e
630L

arrét

_M
,_.-’""'
V=gprsXx'H

V=[(Ll x Hi)+ @ax'H)] x/

3.1.2 Results

L = width of the pit=1.016 m

The following tables show the results of volumetric calibration of the waiting tank using the
secondary septic tank located downstream from it. This secondary septic tank was to be used to
adjust the loads if the loads of effluent became abnormally high. Given that the effluent loads

- were adequate during the follow-up, this tank was not used. The effluent ran directly towards the
valve chamber without passing into the waiting tank using a set of valves.

You will note that the system of a primary tank, provided with stems, together with a second
tank to increase the capacity of effluent (since April 2003), allows a very precise volume of
effluent largely inside the tolerance of 10% specified in the test protocol.
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3.0 Accuracy of the systems with regard to measurement of the flow

3.1 Waiting tank

The first component being measured for flow is the holding tank that receives effluent coming from
the common septic tank of the municipality of Stoke.

This tank is provided with a stem that allows effluent to be supplied to the waiting tank. When the tank is
full, effluent bypasses the waiting tank and continues to the Stoke treatment facility.

3.1.1 Method of calibration

Volumes of effluent from the waiting tank are distributed to a feeding tank using a volumetric
stem that ensures proper volumes of effluent are being provided.

With this method of distribution, the effluent from the waiting tank (entering and exiting with
volumes of 880 I, 630 L and 1010 L) was directed towards the secondary septic tank (feeding
tank) on the site and was measured using principles of geometry.

A septic tank consists of simple geometrical surfaces (2 rectangular compartments) and it becomes
easy to calculate the volume of effluent by multiplying the effluent level by the tank dimensions.

Initially effluent fills up the first section of the septic tank. When the effluent level reaches the
height of passage that connects the two compartments of the tank the effluent ceases filling up
the first compartment and flows into the second compartment.

Thus, for the tests carried out on October 8, 2002 where only one pumping tank was used, the
calibration tests could be carried out because the volume of the pumping tank was sufficient to
receive the necessary amounts of water.

However, taking into account the greater volume needed following the addition of the 4th section
in April (25% more), we had to calibrate the tank twice. Beginning with the tests using 1010 L +
25% (1263 L), effluent fills the first compartment of the waiting tank and then passes into the
second compartment, Then the pneumatic valve closes automatically to stop effluent from
entering temporarily. The first compartment of the waiting tank is then emptied using a
submerged pump. Once emptied the pneumatic valve opens again to fill the tank for the next
feeding to the test beds. For the tests using 880 L + 25% on April 11, it was agreed to do this
procedure twice by emptying the 2nd compartment instead of the first to save the time of draining
the entire tank. Lastly, the test using 630 L + 25% on April 11 was done by using the volume given
from the waiting tank as it was sufficient.
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ESSAIS SUR MATERIAUX

CLIENT: Envirornement ESA DOSSIER #: 02 08 204C
PROJET: Essals en iaboratolre ECHANTILLON & 03
PROVENANCE: DESCRIPTION: Sable filtrant {Q-2, 1.8}
PRELEVE PAR: Client CALISBRE: auoun
DATE! 04/09/2002 USAGE: Sable filtrant (Q-2, r.8)
ENDROIT: CPC#3 CONTRAT #
GRANULOMETRIE NORME (LG 21-040) COURBE GRANULOMETRIQUE
TAMIS (mm) % PASSANT “1 g0 —
CUMULATIF | EXIGERGES W
112 a0 LA
0t ~ /]
56 80 ,/
40 1 : /
315 70 ;
20 /
. 14 100 60 -
B 10 o7 E
& 88 % 60
2.5 73 s /
1,25 45 40
0,630 21 . /"
0315 8 a0 : I,
9,160 4 | i !
4,080 2,5 20 i P
WF: 3,66 /] H
%% GRAVIER: 12,2 L/
T o SABLE: : 85,3 10 , 7
REILT; ; 2,8 H AL+
Co 51 <4 W o !
Ce! 19 : .01 o4 1 10 100
Lho 0,35 026 <Dyg <1 DIAMETRE DES GRARIS (mm)
] 1,82 .
ESSAMS NORMES RESULTATS | = | EXIGENCES ESSAIS NORMES RESULTATS | * | EXIGENCES
[Fanaur en eay Densite séche < & mm
L.os Angelos Dansitd 885 <5 mm
b‘wicm-DevaI Densité app. < 5 mmi
{iParticutes piates Absomplion < & mm
[earticulas allongdas {Durabilite MgS0,
HFragmentation Nombre pétro,
[lroprete (gravidre) Particules légéres
liMatiares organiques Proctor medifié
ivealeur au bley . {HumidHs eptimale
[indice colorimélrique WL/ We !
IREMARQUES: Sable hoss conforme aux exigences d'un sable filtrant (Q-2, 1.8, 20 juittet 2000)

* : NON CONFORMITE

Les résultats sont représentatifs de I'échantilion regu, Dgo = 1,78

VERIFIE PAR;

! uc Berlrand, ing. ’2

. DATE:

09/09/2002

FOI5 {04,02)

1430, boutevard Lomire

Drummeondvilie {Québst)

J2C BA4

T&i: (818) 475-0688
Fayx : (819) 475-6895

4234, rue King Quest

Sherbrooke (Québec) JIL 1WE

Téf: (819) 563-3372
Fax : (819) §63-3326

18

49, rue de FAqueduc Bur: 2

Viclorfavilie {Québac) GEP 1M2

Tél: (819) 751-2220
Fax: (819) 761-2228
! Enregistré 1SO-2002 (1994}
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ESSAIS SUR MATERIAUX

[GLIENT: Environnement ESA DOSSIER #: 02 09 204C
PROJET: Eesals an laboratoire ECHANTILLON #: 02
PROVENANCE; DESCRIPTION: Sable filtrant (Q-2, r.8)
PRELEVE PAR: Clisnt CALIBRE: aucun
DATE: 04/08/2002 USAGE: Sable filirant (Q-2, r.8)
ENDROIT: ESP#2 e CONTRAT®:
GRANULOMETRIE NORME {LC 21.040) COURBE GRANULOMETRIQUE
TAMIS {mim) % PASSANT 100 . - ;
CUMULATIF | EXIGENCES ) ]} ’
w2 . 80 : vd
80 !
56 80 A4——n] P (/ i
40 / i i
315 70 - L3
20 / :
i4 400 60 / o
T e : / I
5 88 50 : L
25 73 & / £
1.26 45 40 1
0,630 19 / i
0,315 7 a0 ;
0,169 3 /
0,080 2.2 20 I ‘
LA 357 a j
- : Al |
% GRAVIER: 118 ; ol
RSABLE: 86,2 10 T : 7 ]
WSILT: R ' i
[o f; < & o "] { f |
[ 1,0 0,01 0.1 1 10 100
B 38 0,25 <D <1
; 2’#3 1 DIARETRE DES GRAINS {mm)
ESSAIS HORMES RESULTATS | * | EXIGENCES ESSAIS NORMES RESULTATS | * } EXIGENCES
Teneus en epu Densité séche <6 mm
.08 Angeles Densilé SSS <5 mm
"Micm-Devai Densité app. <5 mm o
IParticules plates Absorption <6 Mmoo |
Paficules allongées Durabilité MgSO, e e
Fregmeniation Nombre pétro,
Propreté (graviéra) Particules legires .
{{i4atidres organigues Proctor modifié .
;f\faieur au bleu Humidilé optimale
{indice colorimétrique W/ We [
REMARQUES: Sable non conforme aux exigences d'un sable filtrant (Q-2, 1.8, 20 juillet 2000)
Les résultats sont représentatifs de 'échantilion regu. Dgy = 1,82
I’ : NON CONFORMITE
VERIFIE PAR: Luc Bertrand, ing. “Z DATE: 08/09/2002
FO76 [04.02}

1430, bovlavard Lemire

Drummondville (Québec) J2C 5A4

Tél: (819} 4755685
Fex ; {§18) 475-6685

4234, rug King Quest

Sharbrooke (Guébea) Jl tWE

Té!: (818} 563-3372
Fex : (819} 663-3326

17

49, rua de FAqueduc Bur 2
Vicloriavills (Québec} GBP 1TM2
Tel: (819) 751-2220
Fax ; {(819) 7H61-2228

Enregistré 1S0-9002 (1894)
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I ESSAIS SUR MATERIAUX
_|[CLIENT; Environnement ESA DOSSIER #: 02 09 204C
FROJET: Essais en laboratolre ECHANTILLON#: 01
ROVENANGE: DESCRIETION: Sable fHtrant {Q-2, 1.8)
RELEVE PAR: Client CALIBRE: aucun
ATE: 04/08/2002 UsAGE: Sable filtrant {(Q-2, r.B)
NDROIT: CPC #1 CONTRAT #
GRANULOMETRIE NORME (LG 21-040) COURBE GRANULOMETRIQUE
" TAMIS (mm} o PASSANT *1' 100 i
CUMULATIF | EXIGENCES ’ 3 T
112 ] 00
8
il 52 P /]
it | |
31,8 1 o .
20 100 /
14 99 60
10 88 o 11E /
5 03 | 50
25 . g0 Z ! [
1,25 52 40 | 4
0,630 23 /
0,316 8 30
0,160 4 1
0,080 z.4 20 ' /
WF. 5,48 /|
% GRAVIER: 73 , %
%SABLE: 60,3 10 %
%SILT: 23 ” A | i
Cy 4,6 ¥ ¥ 0 H
Cs 1,1 0,01 0.4 1 10 100
—E;: 27% 0.25<Dw =1 DIAMETHE DES GRAINS (rmm)
ESSAIS HORMES RESULTATS | * | EXIGENCES ESSAIS NORMES RESULTATS | *| EXIGENCES
ffeneur en ¢au Densité adche <6mm
|lkos Angeles . Donsié SSS <6mm |
[Micro-Deval Denshé app. <6min
llParticules platgs Absorption < & mm
[Paricules allongdes Durabilité MgS0,
IFragmentation Nombre péiro.
ﬂi’-“rops‘eté {gravidre) Particules kegéres ) L
IMatidres organiques Proctor modifié
{Valeur au bleu Humidité optimale
Indice colorimétique W f\Wp !

REMARQUES:  Sable non conforme aux exigences d'un sable filtrant (Q-2, 1.8, 20 julllet 2000)
Les résultats sont représentaltifs de Méchantifion regu. Dgp = 1,63
- NON CONFORMITE

VERIFIE PAR: Luc Bertrand, Ing, 2 DATE; 00/09/2002
) FOTG {14.02)
1430, bouleverd Lemire 4234, rue King Quast 49, rue da FAquedirs Bur: 2
Drummoniville {Québae) J2C 5A4 Sherbrooke (Québae) JIL TWE Victorfaville (Quabec) GEF TM2
Tér: (879) 475-6688 T&!: (819) 563-3372 Téi: (819) 751-2220
Fox ' {819} 475-6685 Fax : (819} 563-3326 Fax ! (610) 751-2228

Enregistre ISO-8002 (1994)
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ENVIRONEMENT

Results

The grain size analysis, carried out by the firm Géolab Inc., on samples taken by our firm, are
presented in the following pages.

You will note that it was very difficult to find a sand naturally answering all the wished criteria,
even if the local suppliers claimed to hold such a sand, grading curves with the support.

Curiously, even if the samples have a very uniform appearance and they came from the same
place, starting from only two trips for the sand laid out under the pipes, the curves lead to
different conclusions according to the criteria given. Indeed, on the basis of the new criteria
established in September 2002, sample No | has a granulometry in conformity, whereas the two
others do not. One notices however that the principal difference lies in the portion of the grains
more coarse than 2.5 mm. In the case of sample No 1 (conforms), the percentage retained with
the sieve 2.5 mm is 20% whereas this percentage is 27% for the two other samples. It is also this
portion that makes it so that Cu is > 4.5 for these last two samples.

15
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2.2.3 Difference in measurements: Reality vs. protocol

The differences in the tables come mainly owing to the fact that dimensions were measured in
feet and inches on the ground by the installation team (ie: 8 Po, 4 Po, 6 Po, 12 Po). However, 6in
does not equal exactly 15 cm, but rather 15.2 cm.

All these differences are not significant taking into account the acceptable inaccuracy on ground
(verticality of the stem of measurement, thickness of stones, efc).

Let us mention that the units of the English system (feet and inches) are still mainly used by the
contractors in the field. This type of variation coming from the conversion of the metric system
towards the English system (ie.: 15 cm = 6 in) is therefore usually recognized.

2.3 Sampling and reports in the Iaboratory on the filter sand

2.3.1 Criteria used

In order to meet the requirements of the test bench installation protocol, the filter sand used
under the Enviro-Septic® pipes conformed to the regulation on drainage and wastewater
treatment for insulated residences, Q-2, R.8.

The criteria of which we had at the moment of the installation of the cells required that the
effective diameter (D10) of the filter sand be understood between 0.25 and 1 mm and that its
coefficient of uniformity Cu (D60/D10) lies between 1 and 4. We learned after installation of the
cells that these criteria had been modified by the MENV for the new criteria according to:

e 025mm<DIl10<1mm
e Cu<45

o % passing 80 pm < 3%
-]

% selected 2.5 mm < 20%

Thus, with an aim of checking sand delivered on the spot, our firm took 3 random samples of

- sand at the time of its installation in cells ESP 2, CPC 1 and CPC 3. It acted in all the cases of a
sand having the same source (only one or two trips was necessary to fill out sections ESP 1-2-3
and CPC 1-2-3).

i4
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2.2.2 Pipe and stone line

The following table shows the nature and the thickness of laid down materials, the report of
materials installed as well as the measurements taken on the spot at the time of the installation of
the line of pipe and stone.

SR

CPC 4 and 2 Starting level Final level Thickness (cm) Conformity
{cm} (cm)

Material Envisaged Measured | Envisaged [Measured|Envisage| Measured Yes/No
Pierre crushed 20 mm 0 0 20 20.5 20 20.5 Yes
Pierre crushed 5 mm 20 20.5 30 31 10 10.5 Yes
Filter sand 30 31 45 46,2 15 15.2 Yes
Pierre crushed 20 mmsous Yes

45 46.2 60 61.4 16 16.2

perforated pipe
Perforated pipe 60 61.4 70 72 10 10.6 Yeas
Pierre clear 20 mm around etau- Yes

) 60 61.4 75 76.6 15 15.2
top of the perforated pipe
Thickness of ground of fill 75 76.6 135 136.6 60 60 Yes

CPC 3 Starting level Final level Thickness (cmy) Conformity
(cm) (cm)

Material Envisage| Measured |Envisa| Measured |Envisage|Measured| Envisaged
Pierre crushed 20 mm 0 0 20 20.5 20 20.8 Yes
Pierre crushed 5 mm 20 20.8 30 314 10 10.6 Yes
Filter sand 30 314 60 61.9 30 30.5 Yes
Pierre crushed 20 mmsous Yes

) 60 61.0 75 77.1 15 15.2
perforated pipe
Perforated pipe 75 774 85 87.7 10 10.6 Yes
Pierre clear 20 mm around etau- Yes
signal of the perforated pipe 75 77.1 90 92.3 15 162
Thickness of ground of fill 90 92.3 150 152.3 60 60 Yes
[

13
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ESP 1 and 2 Starting level Final level Thickness (cm)
(cm) (cm) Conformity
Material Envisage|Measured | Envisaged | Measured | Envisaged Measured Yes/No
Pierre crushed 20 mm 0 0 20 20.5 20 20.5 Yes
Pierre crushed 5 mm 20 20.5 30 30.8 10 10.3 Yes
Filter sand 30 30.8 45 46.2 15 15.4 Yes
Enviro-Septic® pipe 45 46.2 5 76.2 30 30 Yes
Thickness of sand
) . , 45 46.2 85 86.2 40 40 Yes
surrounding Enviro-Septic
Thickness of the ground fill
85 86.2 135 136.2 50 50 Yes
ESP 3 Starting level (cm) Final tevel {cm) Thickness (cm)
Conformity
Material Envisage Mea_sured Envisage | Measured | Envisaged |. Mea_sured YesiNo
Pierre crushed 20 mm 0 0 20 20 20 20 Yes
Pierre crushed 5 mm 20 20 30 30.1 10 10.1 Yes
Fiiter sand 30 30.1 60 60.8 30 307 Yes
Enviro-Septic® pipe 60 60.8 20 90.8 30 30 Yes
Thickness of sand Yes
‘ 80 60.8 100 100.8 40 40
surrounding Enviro-Septic®
Thickness of the ground fill Yes
100 100.8 150 150.8 50 50

12




ENVIRONNEMENT Systéme Enviro-Septicx

A Rapport de distribution lonpitudinale - | an

Date Representative| Activity of checking
E.S.A.
9-09-02 | A. Bédard Monitoring of the installation of the crushed stone and catch of the dimensions of

tise in the stone horizon % Po. washed before the installation of pipe CPC
(washing stone in a bucket ensuring cleanliness).

9-09-02 | A. Bédard Monitoring of the installation of CPC and ESP pipes of the dimensions of rise in
the top of the pipes.

9-09-02 ; A. Bédard Monitoring of the installation of the stone covering the perforated pipe(CPC).
Measure of the dimensions of elevation of the final stone horizon % Po washed
covering the pipe.

0-09-02 | A. Bédard Monitoring of the installation of sand surrounding the chambers of Enviro-Septic®

(ESP), watering and taken dimensions of rise finales according to the installation.

2.2 Nature and thickness of the layers of materials

The treatment carried out by the purifying element is directly connected to the nature and the thickness
of the materials which make the layer separating the ground water (or the rock or a layer of mpervious
materials) and the Ievel of application of the effluent coming from the primary education device of
treatment.

Moreover, in the case of Enviro-Septic®, since the bacterial surface is established around the
circumference of the pipe, the nature of the materials which surround it also has importance.

A detailed attention was therefore paid to the checking of materials used and the thickness of the layers
of materials in each test cell.

2.2.1 Enviro-Septic® Line

The following table shows the nature and the thickness of the laid down materials, the report of
materials installed as well as the measurements taken on the spot at the time of the installation.
The description of the layers of materials is done on the basis of bottorn, i.e. bottom of each box
of recovery of treated and infiltrated leachate. In order to facilitate the things, the level "0" is
fixed at the level of the bottom of the boxes.

11
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2.0 Conformity of the installation of the bench test to the protocol

2.1 Inspections on the building site

Inspectlons on the building site were made on several occasions during the installation of the
bench test in September 2002. The table that follows introduces a synopsis of the visits, people
who catried out them and of the activities of checking that took place. The goal of these visits
was to check that the bench test was built as shown in the fields of the protocol, Env1ronnement
E.S.A. Inc was able to note that the team of DBO Expert, promoter of Enviro- -Septic®
technology, took care to carry out the bench test as specified in the plans.

Date epresentative | Activity of checking
S.A.

4-09-02 | A. Bédard Summary inspection of dimensions of the ceil (length and width) vs specified
dimensions of the protocol

4-09-02 | A. Bédard Summary inspection of the installation of the membranes Soprema (for the sealing)
and of the fabric or protection of the membranes, just as pipes of recovery and the
piezometers etévents.

4-09-02 | A. Bédard Taken dimensions of rise in the bottom of cells ESP and CPC after the installation of the
membranes (before instatlation of the stone composing the bottom of collection)

4-09-02 | A. Bédard Monitoring of the installation of the layers of stone % Po et% Po Net composing the
bottom of collection of the cells of ESP and CPC and catch of the dimensions of final
rises. .

4-09-02 | A. Bédard Monitoring of the installation of the ballasting and prised' samples for grain size
analysis dusable in conformity with the requirements of the réglementQ-2, r.8.

4-09-02 | A. Bédard Monitoring of the watering of the ballasting etprise of the final dimensions of rise
in the desable layer in each cell ESP and CPC.

9-09-02 | A. Bédard Summary inspection of the piping posed between leposte of loading and cells CPC
and ESP, incluantles pits and valve chambers.

10
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1.0 Introduction and summary of the mandate

We present to you in this repoﬂ the details surrounding the installation and the follow-up épuratoire of
the bench test of Enviro-Septic® in Stoke, Quebec according to measurements, samplings and
monitoring carried out during the first 53 weeks of operations, between October 2002 and October 2003.

This report presents all the explanations on the checks, measurements and samplings carried out and for
all of the results obtained during the follow-up effluent treatment.

The goals set by the follow-up of the bench test by our firm were as follows:

* to attest to the conformity of the installation of the bench test with regard to the protocol of the test
submitted by DBO Expert in August 2002 (specified dimensions and materials used);

s {0 validate the zesuits of recovered volumes of leachate intended to show the capacities of distribution of
the Enviro-Septic® system. With this intention, we had the consent to carry out the calibrations of the
system of pumping and the stations of pumping, in addition to following the behavior of the distribution
boxes and the equalizers;

¢ to take piezometric measurements of levels in the various cells of recovery;

¢ fo carry out samplings of the various cells of treatment and to coordinate the realization of the analyses
in the laboratory, all in conformity with the code of practice;

o to produce, beginning with the resulis obtained, comments as for the capacity of Enviro-Septic® pipe
surrounded by filtering sand to distribute leachate, after pretreatment in a septic tank, for a distance of
18.3 meters.

The more specific details of the description of the Enviro-Septic® technology, the description of the
bench test in Stoke and all of the data and the results obtained as for compilation of volumes of effluent,
effluent content, etc, are presented in documents which were provided by DBO Expert Inc., a Canadian
company, promoter of Enviro- Septlc technology.

Lastly, you will find, mainly in the Conclusmn at the end of the report, our interpretation of the results
and our recommendations of the Enviro-Septic® technology, according to the results obtained duri ing the
first 53 weeks of operation of the bench test in Stoke.

We make a point of thanking the personnel of DBO Expert Ine. company for their immense
collaboration with the realization of this expertise, all in a very large compliance with the code of
practice and with the profit of the scientific rigour which require the realization of such a mandate.
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7.5.2 Side distribution of effluent in the various cells of pipe and stone (cells CPC 1-2-3) according to 115
the results of profiles of moisture

7.6 Comparison of the results of the effectiveness of the treatment of the two systems 116

7.6.1 Effectiveness of the effluent treatment in the various cells of Enviro-Septic® (cell ESP 1-2-3) 116

7.6.2 Effectiveness of the effluent treatment in the various cells of pipe and stone (cells CPC 1-2-3) 117

80 Recommendations 118
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7.0 Conclusion

7.1 Conformity of the installation of the bench test to the specifications of the protocol

7 1.1 Certificate of the conformity of the installation as for dimensions and thicknesses

7.1.2 Difficulties encountered as for the nature of filtering sand

7.2 Record of the data from the recovered volumes of leachate

7.2.1 Distribution of system leachate

7.2.2 Verification of the distribution boxes and equalizers

7.2.3 Consistency of the pumping station used to recover the leachate

7.2.4 Consideration of the impact of precipitation

7.3 Follow-up of the piezometric leachate levels (in Enviro-Septic® pipe vs. pipe and stone)

%7.3.1 Progression of the leachate level in the various cells of EnviroSeptic® pipe

7.3.2 Progression of the leachate level in the various cells of pipe and stone

7.3.3 Level of accumulation of effluent in Enviro-Septic® after a sudden in-rush with regard to length of time and
a reasonable space

7.4 Discussion of the results of leachate volumes recovered vs. longitudinal distribution

7.4.1 Longitudinal distribution of effluent in the various cells of EnviroSeptic® (cells ESP 1-2-3)

7.4.2 Longitudinal distribution of effluent in the various cells of pipe and stone (cells CPC 1-2-3)

7.5 Discussion as for the side disiribution of the two systems

7.5.1 Side distribution of effluent in the various cells of Enviro-Septic” (cell ESP 1-2-3) ‘according to
the results of profiles of moisture .
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5.3.2 Downstream from the cells of treatment

5.4 Identification of samples

5.4.1 Identification of the wells of pumping

5.4.2 Tdentification of containers

5.4.3 Identification of the bottles

5.5 Safeguarding and conservation of samples

5.5.1 Safeguarding

5.5.2 Conservation

6.0 Analyses and loads

6.1 Identification of the laboratory and accreditations

6.1.1 Identification of the laboratory

6.1.2 Accreditations

6.2 Analytical deadlines

6.3 Analytical methods

6.4 Results of analyses and official certificates

6.4.1 Analytica! results by cell of treatment

6.4.2 Graphs of the analytical resulis by parameters

6.5 Assessment of the loads and effectiveness of treatment

6.5.1 Assessment of the mass loads

6.5.2 Average concentrations calculated with the total effluent of Enviro-Septic® pipe vs the total
effluent of pipe and stone

6.3.3 Assessment of the effectiveness of the treatment in Enviro-Septic® pipe vs pipe and stone
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Sherbrooke, March 25, 2004

Expert DBO Inc. 1650

boul. Industrial Magog

(Quebec) J1X 4V9

To the attention of Mr Frangois R. CBté, ing., Director of Research and Development

Object: Report of measurements and monitoring of the bench test in Stoke after 1 year of operation

File No.: S-01 11 05 S-03 01 05 S-04 01 28

Dear Sir,

You will herewith find the report of measurements and monitoring of the bench test of Stoke after 1 year of
operation, all of which was carried out in conformity with your protocol of test.

Two hard copies and an electronic copy of this report/ratio containing a summary description of the study and
{he unit of the results obtained over the complete duration of the study accompany this sending,

Hoping this report is to your full satisfaction, we transmit to you, Sir, the expression of our best greetings.

Environment E.S.A. Inc.

Alain Bédard, mg.
Coordinator quality &
person in charge of projects
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