McKELLAR COTTAGE RESORT DEVELOPMENT

Preliminary

Site Servicing Report

ROBIN SMITH ENGINEERING April 2007

5365 — Line 4 North Revised December2007
Hillsdale, Ontario

LOL 1VO



Table of Contents

1.0 INTRODUCGCTION ..utitinitieieerrerececeesesecsssssesssscsssesssssssssssssssssssssssssssses 1
2.0 PRINCIPLE OF DEVELOPMENT ... ttiititititceceteercaceseesececsnsesenns 2
3.0 POPULATION AND DESIGN CAPACITY .ovtuieiririnieeeireencecenscnnes 2
4.0 WATER SUPPLY AND TREATMENT ...cuouitititiiueeeeerececececsesesscsssnses 4
A1 GENERAL ettt ee e e e et e et eeseeseaeseseeeseeseeeseseeeseesssesaseeeneesssesaseeaseesseesesesaseesnees 4
4.2 DESIGN CRITERIA c..otteeeeeeeeeeeeeeeeeeeeseeeeseseeeeseeseseeesaeesasseesasseessseesesseessssessssesesseesssuess 5
4.3 WATER QUALITY AND PROPOSED WATER TREATMENT SYSTEM....cccecvrereeunene 6
4.4 HIGH LIFT / DISTRIBUTION PUMPING SYSTEM ...cvteueetteeeeeeeeeeeesesseereeeeesennens 8
4.5 RAW WATER INTAKE ...oeeeeeeeeeeeee et ee e e ee e e eeeeeaeeeaeeesseesaeeeseesseesaseeneesseesseeenaees 8
4.6 DISTRIBUTION SYSTEM ..ouveieteeeteeeeeeseeeeeseeeeseeeseesseesaeesssesssesassesssesssessssesssesseesssssees 8
4.7 TFIRE WATER STORAGE RESERVOIRS AND DRY HYDRANT....eeeeeeeeeeeeeeeeeeeen 8
4.8 TLAKE SUPPLY — PERMIT TO TAKE WATER ..ceeteeeeeeeeeeeeeeeeeeeeeeeeeeeerereeeeeseseesaranens 9
5.0 SEWAGE COLLECTION AND TREATMENT ...cueuieiiiiinieierecncanns 9
5.1 GENERAL ettt e et e et e et e e e e et e e teeaeeeaeeeaeesatesaeeeaseesstesateeaeeeaseesseeeseeeaseesseessneeans 9
5.2 TREATMENT SELECTTON ...oovttietetiiteeeireeeseessstesssseesssesssssessssessssessssesssssessssessssens 10
5.3 SBR TREATMENT PROCESS «.eeeetteeteeeeeeeeeeteeeeeeeeeeeeeereesasereseseeesseesasesesesseessssesssses 11
5.4 TREATMENT SYSTEM COMPONENTS .. uttteteeseeeeeeareeeeeeeraessesseeeesssneeessessesesssssnees 12
5.5 EFFLUENT DISPOSAL..eititteeteeeeeeeeeeeeeeteeereeeeeeeeeeeeeseeesesetesesaeessseesssstesssssesssesssnnes 15
5.6 COLLECTION SYSTEM ..ttteeteeeteeeteeeeeeeeeeeeeeeteseeeseeeeseesseessssessesssesseesssesssesseesseesees 16
6.0 STORMWATER MANAGEMENT ....ouititiiiiititiriricecetecrsecscesssncnnees 16
0.1 GENERAL wteettte ettt eeeeeeeeteeeeeeeeeeaeeseteseseeesaeeesareesessaesasaeesaneesassaesaeeesaaeeessaesaseesanes 16
6.2 EXISTING STTE CONDITIONS .....uvtteeietreereeestteeereessresessresssseessssesssssessssesssssessssessses 16



6.3 POST DEVELOPMENT CONDITIONS ......cccteiteteteeeresesesesessessessessessessessessessessenses 17

6.4 MANAGEMENT PRACTICES ...ovtiotteeeteeeeeeeeeteeeeeeeeeseeeesereseraeesssessseeeseseeessssessssessees 17
6.5 SEDIMENT AND EROSION CONTROL DURING CONSTRUCTION....ccvveeereeennen. 18
7.0 TRANSPORTATION ....cuitititiiiuieieireeceseeresecsssesesscssssssssssssssessssssssnses 18
Tl GENERAL weteetteeeeee et ee e eeteeeeeeeeeeeeseteseseeesaaeesaseesessaesaaeesaneesenseesaneeesaaeeensaesaseesanes 18
7.2 INTERNAL ROAD NETWORK .eeeetteeeeeeeeteeesteeereeesrtesessesasseessssessseesaseeessssesssssesanees 18
7.3 RECREATIONAL USES ..ottiotteeeteeeeteeeeeeeeeeeeeeteeesseeseseeesstesssseessssesssssesssssessssessssessnnes 19
SLD UTILITIES. .. etiiititieieeeieteeerecseessesecsssssssesscsssssssssssssssssssssssssssssssns 19
8.1 ELECTRICAL DISTRIBUTION ...uuttiieutieeteeeieereerteesreesseeesesstessssessssesssssessssessssessssees 19
B.2 TELEPHONE .eettteeeeeeeeeeeeeeeeeeeteeeeeeeeeeeesateeeseeesaaeesatesasaeesaseeesseesaseeesaaesssseesasaeesaeens 20
8.3 TELEVISION ...t teeteeeteeeeeeeeeeeeeeeeteeeeeeseeseeeseseeestesaeeseseeaseessaesaseeaseesssesaseeeseesseesasesaseesnees 20
9.0 CON CLUSION c..uiiiiiiiieieieeeeeeeeeeseeescecscesssesssssssesssesssesssssssssssssssssssssns 20
FIGURES

Figure No.1 — Site Plan

Figure No.2 — Preliminary Water Treatment Schematic

Figure No.3 — Preliminary Water Treatment Building Equipment Layout
Figure No.4 — General Sewage Treatment Process

Figure No.5 — Conceptual Layout - Sewage Treatment Plant

Figure No.6 — Preliminary Fire Water Reservoir and Dry Hydrant

APPENDICES
Appendix “A” — Water and Sewage Design Flows
Appendix "B" — Water System Figures

Appendix “C” — Sewage System Figures



McKELLAR COTTAGE RESORT DEVELOPMENT
SITE SERVICING REPORT

PRELIMINARY DESIGN PROPOSAL

1.0 INTRODUCTION

Robin Smith Engineering (RSE) was retained by Wyeridge-McKellar Developments Inc
as part of the engineering / environmental consultant group to provide water and
sewage servicing design for the McKellar Cottage Resort Development, a proposed 55
unit four seasons cottage resort development on Lake Manitouwabing, near the Village
of McKellar. This report is prepared in order to outline the various servicing
components proposed for the development in support of an application for Zoning By-
law Amendment.

The subject lands are located in the Township of McKellar in the District of Parry Sound.
The site is located along the north-central shore of Lake Manitouwabing, approximately
2 km southwest of the Village of McKellar. The site consists of approximately 28
hectares (70 acres) situated along the north-central shore of Lake Manitouwabing with
approximately 2200 meters (7200 feet) of lake frontage. The site is predominantly
covered by varying forest communities, which have been described and illustrated in
detail in the Environmental Impact Study (EIS), completed by Gartner Lee and
Associates Ltd.

The development will maintain, in so far as possible, the natural character of the
property. The cottage units will have a physical separation and a treed buffer separation
form other units so as to maintain a sense of privacy at each site. In keeping with this
approach, there will be only a nominal amount of landscaping employed at each site,
the intent being to maintain the natural vegetation and to avoid extensive use of sod at
the cottage sites. There will be a greater degree of landscaping required in the
recreation area with a blend of grassed/sodded areas and rock features to provide an
attractive and functional recreation area.

There are currently no municipal water or wastewater services in the area and it will be
necessary to extend the municipal road, hydro and utilities to the site. This report will
discuss the various services which will be employed for the development including:

e water,
sewage,
fire,
stormwater management,
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e transportation, and
¢ utilities, including electrical distribution, telephone and television.

This report and associated separate studies, conclude that the site can be adequately
serviced with the key facilities noted and will avoid or minimize conflicts with the
identified environmental constraints, the local character of the area or the existing

Municipal infrastructure.

2.0 PRINCIPLE OF DEVELOPMENT

The cottage resort development proposed consists of 55 “fractional ownership” cottage
units and a central recreation area. Each cottage unit will range in size from 1400 to
2000 sg.ft. and from two to three bedrooms. The total of 55 units will be developed in a
series of 3 or 4 phases each comprising in the range of 10 to 20 units per phase. A
central recreation and administration building as well as a central maintenance building
which will house the water treatment works and some storage for unit owners are also
proposed.

In addition, there may various amenities including a pool and small kitchen at the
clubhouse / recreation building and a sports court/skating rink, beach, horseshoe pits,
beach volleyball court and fire pit all situated at the central recreation area. These
common amenities would likely be constructed in the second phase of development.

The propose water and sewage services will also service the communal recreation
facilities as required.

The proposed Site Plan layout has been included as Figure No.1, overleaf.

3.0 POPULATION AND DESIGN CAPACITY

As outlined previously, the proposed cottage resort development will have a total of 55
units and on this basis approximately 165 people would be on site on an average day
basis, and approximately 330 at full/peak occupancy.

With consideration of the foregoing, the Daily Average, Maximum Day and Peak Hourly
flows have been assessed, based on the Ontario Building Code unit rates for daily
sewage generation / water use for dwelling units with kitchens are outlined in Table
No.1 (Appendix “A”).

The Average Daily Flow is estimated to be 55,000 litres/day. For design purposes a
Maximum Day water demand of 99,000 litres/day is used based on 6 persons per unit
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4.4 High Lift / Distribution Pumping System

There is a need to deliver treated water from the supply system to the distribution
system at variable flow rates that range from zero flow through to the Peak Hour flow
rate of 267 Litres/min (71 USgpm). This range is difficult to meet with a single pump
and so it is proposed to provide a total of three high lift pumps.

Three distribution pumps will be located at the treated water reservoir. Two would each
provide 25 percent of the Peak Hourly rate and the third would supply 50 percent of the
Peak Hour, 1.25 litres/s and 2.5 litres/s respectively (20 and 40 USgpm). A total
capacity of 5 litres/s or 80 USgpm would be provided which would exceed the Peak
Hour projections.

45 Raw Water Intake

A raw water intake will be located along the western shoreline in the vicinity of the
beach are and boat launch. The intake will extend from the shoreline, west into the lake
for a distance sufficient to ensure that the intake is at an appropriate depth to avoid
excessive fouling or interference with recreational use of the lake. The intake will be laid
along the lake bottom and weighted done at intervals to prevent floating. It will be
necessary to provide freeze prevention for a portion of the intake at the shoreline.

The raw water intake will include a submersible raw water pump situated at the intake.
The intake pump will convey raw water to the treatment works situated at the
maintenance building located in the central portion of the site.

4.6 Distribution System

The individual units and central amenities will be serviced by a network of watermains
which will be routed through the development in the least intrusive means possible. The
distribution system will consist of polyvinylchloride (PVC) and polyethylene (PE) pipe
ranging diameter from 19mm to 150mm as required in order to ensure appropriate flow
rates and pressures. Due to the varying depth of overburden across the site, it may be
necessary to trench into the bedrock or provide insulation in order to achieve protection
from freezing.

4.7 Fire Water Storage Reservoirs and Dry Hydrant

The development will include on-site fire storage reservoirs and a dry hydrant system to
ensure there is a secure supply of water for fire fighting purposes. Approximately 75,000
litres (20,000 US gal) of storage capacity will be provided. This would provide the Fire
Department on the order of 30 minutes of additional fire fighting water (over and above
what is contained in the tanker) at a pumping rate of 600 USgpm. The reservoir would
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be comprised of three 25,000 litre precast tanks, constructed below grade. Only the fire
hydrant and an access hatch would be visible above grade.

The hydrant and reservoirs will be located adjacent to the internal roadway, in the
northern portion of the site. The hydrant will be self-draining and maintained dry to
prevent freezing in winter months. The three tanks would be hydraulically connected
below grade with piping below the frost elevation. There will be an alarm system to
notify on-site staff should the water level drop within the reservoir so that make-up water
can be added to maintain the reservoir in a full condition. Isolation valves would allow
one tank to be taken out of service for maintenance if required while maintaining the
other tanks operational. A typical configuration is shown in Figure No.6, Appendix “B”.

4.8 Lake Supply — Permit to Take Water

A Permit to Take Water (PTTW) will be required from the Ministry of the Environment.
The water taking requirements will be based on the water use estimates outlined in
Table No.1, Appendix “A”. Gartner Lee Limited, in their Environmental Impact Study
report for the project has identified that water taking from the lake would not present
environmental concerns from hydrologic or fishery aspects. The PTTW is required prior
to the water taking exceeding 50,000 litres/day. This is not anticipated until the second
phase of the project development. However, the PTTW would be applied for and
obtained prior to proceeding with Phase 1.

5.0 SEWAGE COLLECTION AND TREATMENT
5.1 General

The subject property is surrounded by water on essentially three sides. In keeping with
the developers’ concept of environmental stewardship, a tertiary level “communal type”
treatment system will be employed in order to minimize any impact on groundwater or
surface water resources (discussed below). A sequencing batch reactor system (SBR)
is proposed, as it is highly adaptable to significant variations in sewage flow while
maintaining a high degree of treatment performance.

A subsurface leaching bed / infiltration gallery will be used to dispose of the treated
effluent in the north portion of the property. As the site is underlain by bedrock, at
relatively shallow but varying depth, and a layer of relatively tight, or semi-pervious,
overburden, the subsurface effluent flow will migrate to an extent toward the lake.

Given the proximity of the property to Lake Manitouwabing, the proposed treatment
system will remove nitrogen and phosphorus to the level typically regarded as direct
surface water discharge quality. Phosphorus is regarded as the limiting nutrient to
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surface water quality, algal growth and dissolved oxygen levels. In addition to the high
level of treatment provided in the SBR, the existing underlying soils have significant
phosphorus retention capability which will remove phosphorus from the subsurface
effluent plume prior to reaching the lake.

It was determined that servicing the development with a private ‘communal type’
sewage system, as opposed to using individual septic systems for each unit would
provide for a much higher degree of treatment and ensure greater reliability. As a result,
a “communal type” sewage system will have a much lower potential impact than would
result with individual systems.

The sewage system will require a Certificate of Approval from the Ministry of the
Environment. As this system will be privately owned and will serve a resort
development, not primary residences, the ministry does not require a responsibility
agreement with the municipality.

5.2 Treatment Selection

The most effective format for collecting and treating the sewage from the proposed
development is with a collection system, which would include a combination of gravity
sewers and pump stations / forcemains which would convey the sewage to a treatment
and leaching bed disposal system. By collecting the wastewater from the entire
development and treating it at a central facility it is possible to treat the sewage to a
much higher quality prior to disposal.

RSE has significant experience in the design and operation of tertiary treatment
systems of this size. Where sewage flows are on the order of 15 cu m, and greater, the
use of sequencing batch reactor technology (SBR) as well as other potential
technologies become possible options to achieve tertiary level treatment for the removal
of nitrogen and phosphorus. SBR treatment provides superior treatment as well as
several other advantages, which make it well suited for this scale of development.

e Sequencing batch reactor treatment will provide high effluent quality with results
typically being:

o BOD & Suspended Solids - 10 to 15 mg/I
o Total phosphorus- 0.1to 0.5 mg/l
o Ammonia - 0.2t0 1.0 mg/l
0 Ammonia + nitrate nitrogen - <10 mg/l

e The "batch” treatment format of the SBR makes the system suitable to handle
wide fluctuations in flow

e The SBR is a modular type of system which allows the reactor is to be sized for
optimum performance at the various stages of the development phasing.
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Most individual dwelling unit treatment systems will not remove phosphorus from the
sewage, and only a couple of available system technologies can remove total ammonia
+ nitrate nitrogen to levels as low as 16 mg/l. Effluent from septic systems typically has
ammonia and nitrate nitrogen on the order of 40 mg/l and phosphorus on the order of 8
mg/l.

The effluent from the proposed SBR system serving 55 units would contain less
ammonia + nitrate nitrogen, and phosphorus, than freehold residential septic systems
serving 14 units and 4 units respectively.

5.3 SBR Treatment Process
The primary sequences employed in the SBR process are briefly described as follows:

Fill

Raw wastewater will be pumped from the Equalization/ Grit Tanks to the reactor at the
start of each cycle. A portion of the fill stage may be completed under anoxic conditions.
The anoxic stage is a period when no aeration will be applied in order to promote
anaerobic fermentation which results in the release of ortho-phosphorus and the uptake
of fermentation products by the phosphorus-removing microorganisms. The balance of
the fill stage will be completed with aeration in order to provide an aerobic condition to
initiate the carbonaceous BOD removal. The typical fill duration is approximately 30
minutes.

React

During the react stage, the contents of the reactor are mixed and aeration is added or
stopped as required to complete the biological reactions that were initiated during the fill
stage. By controlling the aeration, aerobic and anoxic conditions can be created in
sequence in order to create the ideal conditions for the various microbial organisms to
carry out their primary biological functions. The controlled sequencing can be adjusted
as required in order to ensure the peak nitrification and denitrification reactions occur.
During the aeration sequencing, ammonia is converted to nitrate (nitrification), while
conversion of nitrate to nitrogen gas (denitrification) occurs during the anoxic
sequences.

Typically it is necessary to supplement alkalinity and a carbon source in order to ensure
that optimal reactions occur during the later sequences. Alkalinity is added in order to
ensure that the pH is not reduced to a point that may limit the nitrification reaction.
Carbon is added in order to ensure that a sufficient F/M ratio is maintained for the
denitrification reaction. The React sequence will typically have a duration of 4 to 6
hours.
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Settle

Following the React stage, the aeration and mixing is stopped and the suspended
biological solids in the reactor are allowed to settle under quiescent conditions. The
settle time is typically in the 60 to 90 minute range.

Decant

Upon completion of the settle sequence, the treated supernatant which is the clear
treated effluent above the now settled solids (sludge) is decanted from the reactor to the
effluent equalization tank. A mechanical decanting mechanism draws the treated
supernatant from just below the surface so as to exclude carry-over of any floatable
material that may be present at the surface. The decant period is also typically about 15
to 30 minutes.

Idle

Following the Decant period, the SBR will be idle for approximately 15 minutes before
returning to the Fill sequence at the beginning of the cycle.

During the Idle period, a portion of the settled sludge is wasted to the sludge storage
tank to maintain a healthy, good settling biomass in the SBR.

All of the above steps are automatically controlled by the treatment unit and, if
necessary can be operated on a manual basis. Figure No.5, Appendix “C” illustrates the
generalized process.

5.4 Treatment System Components

In order to determine a conceptual layout and size for the proposed facility for the
purposes of ensuring that sufficient space is allocated for the plant, a preliminary review
of the requirements for the various components has been completed. This preliminary
sizing will also assist in developing the estimated cost of the facility. Detailed design will
be completed at a later stage. Each component is discussed briefly as follows, and a
conceptual plant layout has been included as Figure No.6 in Appendix “C”.

Influent Equalization and Grit Removal

The first component of the plant will be an influent equalization (EQ) and grit removal
chamber. The function of the chamber as inferred by its name is to provide equalization
storage and to allow for the settling out of heavier solids and grit which have no benefit
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to the biological process in the reactor, nor do they contribute to BOD and therefore do
not require biological processing. The influent wastewater will be stored in this chamber
before being pumped to the reactor in batches as discussed previously. The EQ
chamber will have an approximate capacity of 100 cubic meters, which equates to
approximately 180% of the average daily flow or 100% of the Maximum Day flow. The
influent EQ storage will ensure that maximum day flows can be received and attenuated
at the plant and permits the treatment process to be designed for the ADF.
Notwithstanding the reactors have capacity to handle the Maximum Day Flow and
maintain 16 hour hydraulic retention which is more than adequate to maintain the level
of treatment required.

In combination, the pre and post-treatment equalization chambers have 250 percent of
the ADF storage capacity. This allows the disposal beds to be designed on the basis of
the Average Day Flow.

Reactor

The preliminary selection for supply of the SBR equipment is the Jet Tech / Siemens
Omni Flow system. This selection is based upon preliminary estimates of cost as well
as a proven track record for reliable operation at several local facilities. Detailed design
calculations for reactor sizing, oxygen requirements and pumping sizing will be
completed at a later stage, however, the preliminary design parameters will be as
follows:

Average Daily Flows 60 m3/d

Maximum Day Flow 99 m3/d

Reactor Volume 30 m3/ea

Number of Reactors 2

Number of Batches per day 3

Average Hydraulic Retention 24 hrs

Design MLSS 3000 mg/L

Aerator Type Fine Bubble (compressed or Jet)

Alkalinity Supplement to facilitate complete nitrification.

A carbon source may also be warranted to ensure a sufficient F:M ratio for
denitrification at the later stage of the react sequence.

It should be noted that the reactor size and equipment selection listed above have been
based upon considering average and maximum day flows. The PLC will have the ability
to increase the number of batches per day (accelerated batch cycles) should extremely
high flows be experienced.
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Effluent Equalization

Effluent decanted from the reactor at the end of each batch will be discharged to an
effluent equalization chamber for storage prior to pumping to the filter. The Effluent EQ
chamber will provide additional storage should the reactor enter storm mode due to a
high peak instantaneous flow.

The equivalent of approximately 100% of the ADF will be provided in the effluent
equalization chamber.

Alum Addition / Filtration for Enhanced Phosphorus Removal

Alum will be added to the sewage flow in specified dosage rates to react with the
phosphorus which is not removed biologically in the reactor. Alum is mixed with the
sewage secondary effluent flow where it reacts with the phosphorus in solution and
forms an inert precipitate. The precipitate is then filtered from the effluent and
discharged to a separate storage tank for subsequent removal and disposal. This is the
most common form of phosphorus removal in the majority of wastewater treatment
plants.

The filter will be contained within the treatment plant building. It consists of a cylindrical
tank with a specially graded sand media (an enhanced and larger version of a pool
filter). The filter will be sized to handle the Average Day flow with a safety factor should
the flow be increased temporarily beyond the holding capacity of the influent and
effluent equalization chambers.

From the filter, the effluent is discharged by gravity to the effluent pump chambers. The

effluent is held briefly in the pump chamber then discharged to the leaching beds on an
alternating basis.

Sludge Storage

Sludge storage volume will be constructed to store and condition wasted sludge
(biosolids) until such time as it can be either disposed of on agricultural land as fertilizer
or disposed of at a municipal wastewater treatment plant for further treatment.

System Bypass

There will be no means of facility by-pass provided in the design of the SBR.
Equalization chambers providing approximately 1 day storage and the storm mode
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(increased batches per day) within the SBR control logic which provides an additional
25% short-term treatment capacity, will be utilized to avoid by-pass of untreated
sewage. In the event of a power failure, the system is inoperative and the influent
eqgualization chamber will be utilized to accept flows.

Flow Metering

A flow meter will be provided in the discharge header downstream of the effluent
equalization chamber to provided instantaneous and totalized flow records. Liquid levels
and known pump rates may also be employed on the front end of the plant to allow for
periodic monitoring of inflow rates and batch volumes.

Operation and Maintenance

Operation of the SBR will require the presence of a trained operator licensed by the
Ministry of the Environment. A Class Il operator’'s license will be required for the
proposed facility.

The operation of this facility is the responsibility of the developer / owner. An operator
may be contracted or, may be a trained person of the maintenance staff.

5.5 Effluent Disposal

As outlined briefly in previous sections, it is proposed sub-surface disposal be employed
as the means of effluent discharge and disposal. Initial soils investigation indicates that
raised leaching beds can be developed to provide adequate disposal. Additionally the
depth of overburden with phosphorus retention characteristics will provide further
polishing of the treatment plant effluent.

Three conventional leaching beds are currently proposed. Construction of the beds
would be phased according to the phasing of the development. The ultimate design
would consist of three raised leaching bed cells constructed in imported sand, each with
18 — 30 m long runs for a total length of distribution pipe of 1600 m based on a
percolation rate of 8 min/cm for the imported sand. The total bed capacity would be for
60,000 litres/day, approximating the Average Day flow. The cells will be loaded with a
specified dose volume at regular intervals from dosing pumps situated in the effluent
dosing chamber.

The detailed design of the beds would be reviewed and approved by the MOE in a
Certificate of Approval. The Certificate of Approval would be a condition of the Site Plan
Agreement. The Site Plan illustrates the proposed size and location of the beds.
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Although typical leaching beds have a life expectancy of 20 years, the high quality of
effluent exiting the treatment plant will reduce the likelihood of internal conditions
developing within the bed that can ultimately lead to premature failure. A reasonable life
expectancy under these conditions should be in the order of 40 to 50 years.

5.6 Collection System

It is proposed that the development be serviced with a sanitary sewer collection
network. The collection system will consist of PVC sanitary sewers adequately sized to
accommodate peak instantaneous flows. Pre-cast manholes will be situated at bends
and/or intervals not exceeding 120 meters. On-site pump stations will be used to collect
the sewage from low-lying zones and pump to the sewage treatment system.

Due to the site topography and shallow overburden in some locations, a small bore
pressurized collection system may be utilized for a portion of the development. The
detailed design of the collection system will be undertaken at the site plan approval
stage.

6.0 STORMWATER MANAGEMENT
6.1 General

The implementation of a Stormwater Management Plan as an integral component of the
proposed development will ensure that:

Lake water quality is maintained and protected,

The groundwater flow regime is maintained,

Aquatic and fishery communities and habitat is protected, and

The nature features, functions and recreational opportunities of Lake
Manitouwabing are maintained.

6.2 Existing Site Conditions

The subject site comprises some 28 hectares (70 acres) situated along the north-central
shore of Lake Manitouwabing with approximately 2200 meters (7200 feet) of lake
frontage. The site is predominantly covered by varying forest cover, which has been
described and illustrated in detail in the Environmental Impact Study (EIS) completed by
Gartner Lee and Associates Ltd. The site topography is relatively flat with a gentle slope
towards the lake through the majority of the southern portions of the property. A steeper
series of rock-out-crops parallel the north central shoreline, while the northern portion of
the site falls towards the lake at grades ranging from 2 to 8 percent.

Preliminary Servicing Report — McKellar Cottage Resort Development Page 16



Given that the subject site is located within the Canadian Shield, bedrock is expected to
be present below a relatively shallow layer of overburden. Sampling of the overburden
in several locations identified the soils as a relatively tight, semi-pervious till.

6.3 Post Development Conditions

As discussed previously, the development proposal for the site comprises a four
seasons cottage resort development including 55 cottage units and associated
amenities.

In so far as it is possible, the development is intended to maintain the natural character
of the property. Care has been taken in developing the layout of the development to
respect and enhance the natural features and functions outlined in the EIS. The cottage
units will have a physical separation and a treed buffer separation form other units so as
to maintain a sense of wilderness and privacy at each site. In keeping with this
approach, there will be only a nominal amount of landscaping employed at each site,
the intent being to maintain the natural vegetation and to avoid extensive use of sod at
the cottage sites. There will be a greater degree of landscaping required in the
recreation area with a blend of grassed/sodded areas and rock features to provide an
attractive and functional recreation area.

The existing drainage patterns will be maintained in all areas. Preserving the natural
topography and implementing best management practices as appropriate will effectively
control runoff, enhance water quality and maintain flow regimes.

6.4 Management Practices

The following techniques and practices will be implemented to ensure the objectives of
the stormwater management plan are achieved:

e Preservation of the existing topography and natural features including minimizing
tree removal. This measure will ensure that the maximum forest canopy is
maintained thus maintaining water temperatures and aquatic habitat,

e Vegetated Filter Strips will be utilized in areas where minor site alteration has
been necessary. Filter strips are effective on removing nutrients and suspended
solids before they reach the lake,

e Grassed Swales will be incorporated as required to direct runoff at building sites
and roadways to filter strips and naturalized areas, and

e Landscape maintenance practices will incorporate the use of organic phosphorus
reduced alternatives to reduce the potential for wash off and impact to the lake.
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6.5 Sediment and Erosion Control during Construction

Protection from erosion and sediment movement during the construction phase will be
imperative to avoid the disturbance or destruction of aquatic habitat along the shoreline.
The following measures shall be employed to ensure the appropriate degree of
protection:

¢ Silt fence shall be installed on the down gradient side of all areas of site
alteration,

e Straw Bale Check Dams and Rock Check Dams shall be installed as necessary
at low points and within discrete drainage routes,

e Material Stockpiles on site shall be encompassed by a silt fence batrrier,

e All areas of site alteration shall be re-vegetated with a suitable groundcover
immediately following completion of the specific alteration or within 60 days if
further disturbance is expected, and

e All erosion and sediment controls measures shall be inspected and maintained
following each significant rainfall event.

7.0 TRANSPORTATION
7.1 General

Cole Engineering Group Ltd has completed a Traffic Impact Analysis of the regional and
local road networks and the associated impacts based on the anticipated trip
generations from the proposed development. An initial opinion was developed based on
a preliminary analysis in the spring of 2007 and concluded that the existing road
network / intersections can adequately handle the modest increase in traffic from the
development. Subsequently, additional traffic counts where conducted in the area, and
a final traffic impact analysis to confirm the initial findings. The initial spring 2007 Traffic
Impact Analysis and the subsequent Traffic Impact Analysis completed throughout the
summer of 2007 and released in December 2007 are available under separate cover.

7.2 Internal Road Network

A network of private 6m wide roadways is proposed to access the cottage units and
recreation and maintenance facilities proposed. The proposed roadway will consist of a
6m wide asphalt surface over a granular sub-base constructed in accordance with the
recommendations of the Geotechnical Engineer at the time of final design.
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A 6m wide surface and appropriate turning circles or “hammer head” style
arrangements will be provided in accordance with the Ontario Building Code in order to
ensure sufficient access for fire and emergency vehicles.

The Environmental Impact Assessment completed by Gartner Lee Limited has
concluded that it will be necessary to incorporate several large diameter culverts where
the proposed road network passes the near the shoreline along the eastern boundary of
the site. This approach will maintain the hydrologic and wildlife corridor functions of the
wetland unit adjacent to the road and minimize intrusion into the wetland. All services
extending between the northern and southern portion of the site will also cross in this
same corridor.

Winter and on-going routine maintenance of the private internal road network will be the
responsibility of the cottage resort owners. No municipal maintenance will be provided
on the subject site.

7.3 Recreational Uses

Recreational use of the internal road network by pedestrians, bikers and recreational
vehicles will be permitted and promoted. On-site use of recreational vehicles will be
limited to the road network. Access to the pedestrian trails, landscaped and forested
areas will be strictly prohibited.

Nature trails for pedestrian and bicycle use will be routed through the forested areas in
the least intrusive means possible.

8.0 UTILITIES
8.1 Electrical Distribution

Hydro One Networks Inc. where contacted regarding the provision of electrical service
to the proposed development. Hydro One has advised that sufficient single-phase
service can be provided from Lakeshore Road via an overhead extension along the
Municipal right-of-way.

The distribution network internal to the development will consist of a combination of
overhead and buried lines servicing each units and building. Each residential unit will be
provided with a minimum of a 100 Ampere service. Metering is anticipated to occur at
one primary location.
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8.2 Telephone
The existing telephone service on Lakeshore Road will be extended to and throughout
the development in conjunction with the electrical distribution network.

8.3 Television

It is anticipated that satellite television service will be provided throughout the
development from a central or series of centralized locations.

9.0 CONCLUSION

We believe that the subject site can be adequately serviced, limiting adverse impacts to
the environment and neighbourhood, in the format outlined. The provision of these
services will not pose any added liability to the municipality.

We further disclose that the authors have a financial interest in the subject proposal.
Herein, we have incorporated our experience in design and operation of facilities
infrastructure and, have proposed the highest level of engineered servicing for a
development of this size in order to minimize environmental impacts, maintain the
protection of human health and to ensure robust, simplicity of operation. The foregoing
is respectfully submitted for review and approval in the context of the application for re-
zoning.

Regards,

ROBIN SMITH ENGINEERING

hpley— e

Shayne Large, CET Robin Smith, P.Eng., MBA
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APPENDIX “A”

WATER AND SEWAGE DESIGN FLOWS
TABLE NO.1
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McKellar Cottage Development April 2007
Water Consumption / Sewage Generation Projections - Table 1

55 Units 3 bedrooms w/ full kitchen

Clubhouse w/washrooms
Approx 500 sg m

Occupancy 250 persons

From the Ontario Building Code (Part 8):

55 3 bedroom units @ 1600 Lpd = 88000 Lpd Peak Day Demand
250 persons @ 36 Lpd = 9000 Lpd
MAX Day 97000 Lpd

Assume 3 bedroom unit will have Average 3 people per unit & a Peak of 6 people per unit

55 times 3 = 165 Persons Average Occupancy
55 times 6 = 330 Persons Peak Occupancy

MOE recognizes average demand per unit of 1000 Lpd / dwelling unit*

Therefore say average = 55000 Lpd 38 Lpm 10 USgpm
Maximum Day = 97000 Lpd 67 Lpm 18 USgpm
*Peak Hour = 385000 Lpd 267 Lpm 71 USgpm

** Peak Hour factor = 7 x Average Daily Flow (Guidelines for the Design of Water Supply
Systems for Small Residential Developments, March 1995)
* Water usage for car washing and lawn watering will not be permitted
the per capita average water use: 300 I/p/d is considered conservative ie, Average Day = 900 L/unit/d
Alternatively Maximum Day Demand can be estimated:

330 persons x 300 Lpd = 99000 Lpd Max Day Factor = 2

SUMMARY: Water Demand

Average Day Demand = 38 Lpm
Maximum Day Demand = 67 Lpm  Maximum source pump rate if storage used
Peak Hour Demand = 267 Lpm Maximum distribution system pump rate

SUMMARY: Sewage Generation
Average day Flow = 55,000 Lpd Design Bed for 60,000 Lpd
Maximum Day Flow = 99,000 Lpd
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WATER SYSTEM FIGURES
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SEWAGE SYSTEM FIGURES
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