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1.0 INTRODUCTION

C.F. Crozier & Associates Inc. (Crozier) was retained by Terra Brook Homes to prepare a Functional
Servicing & Preliminary Stormwater Management Report in support of a Zoning By-Law Amendment
and Draft Plan of Subdivision Application consisting of 22 single detached lots. The proposed
development is comprised of two properties, legally described as Plan 529 PT Lot 85 RP;16R2186 Parts
4 & 8, and Plan 529 PT Lot 85 RP;16R2186 Parts 5 & 9 in the Town of The Blue Mountains, County of Grey.
The location of the proposed development and the proposed Draft Plan are included as Figure 1 and

Figure 2, respectively.

The proposed development, consisting of 22 lots, will be serviced with municipal sanitary, storm, and
watermaininfrastructure located withinthe municipal right-of-way (ROW). Preliminary servicing details
have been reflected on the Preliminary Sanitary Routing and Water Distribution Planincluded in this
report as Figure 3. Grading details have beenreflected on the Preliminary Site Drainage Plan included
in this report as Figure 4.

This report has been prepared to document details associated with the functional servicing and
stormwater management design for the proposed development. Contained in this reportis a
description of the existing site (Section 2.0); the water servicing strategy (Section 3.0); the sanitary
servicing strategy (Section 4.0); the drainage & stormwater management strategy (Section 5.0);
proposed utilities (Section 6.0); sediment and erosion control plan (Section 7.0) and a concluding
discussion (Section 8.0).

2.0 SITE DESCRIPTION

The Subject Property is approximately 2.2 ha and is located in a residential area in the Town of The
Blue Mountains, north of Highway 26 and adjacent to Long Point Road.

The Subject Property is bounded by:

e Residential properties to the north

e Aresidential property to the south

¢ A municipal drainage easement to the west
e Long PointRoad to the east

Currently the site is undeveloped and fully freed. The site is relatively flat, with the grades generally
descending from southeast to northwest. The site drains into a municipal drain west of the property,
which conveys flows approximately 1 km north of the site where it discharges to Georgian Bay.

The site is currently zoned Residential/Recreational Area per the Town of The Blue Mountains Official
Plan, which specifies a maximumsingle detached density of 10 units/ha. Therefore, 22 units on 2.2 ha
is in conformance will this zoning requirement.

A subsurface characterization program prepared by Wilson Associates (July 5, 2018) was completed
for the site to identify the seasonal high water table as well as determine the underlying soil profie.
Within the investigation, three (3) boreholes were advanced across the site. The boreholes revealed
that the site is underlain by a thin layer of fine sand with some silt deposit and sand with some gravel
and clay glacial fill. In addition, monitoring wells were installed within each of the boreholes. The
monitoring wells revealed that groundwater levels within the summer range between 0.58m and
0.81mbelow grade and 0.03m and0.43m below gradein the spring (Wilson Associates, May 2019).The
results of the subsurface investigation have been provided in Appendix A.

C.F. Crozier & AssociatesInc. Page 1 of 7
Project No. 1988-5783



Terra Brook Homes Functional Servicing and Stormwater Management Report
Long Point Road, Town of the Blue Mountains February 2021

3.0 WATER SERVICING

The following subsections provide an analysis of the water servicing and fire protection strategy
proposed for the Long Point Road Development.

3.1 EXISTING INFRASTRUCTURE

Per As-Constructed Drawings (FM5 — FM7, Ainley 2006) an existing 150mm diameter watermain is
located within the Long Point Road right-of-way. Town staff, through previously issued comments,
confirmed that this watermain is owned and operated by the Town of The Blue Mountains. As-
Constfructed drawings have been provided in Appendix B.

3.2 PROPOSED WATER SERVICING STRATEGY

The development will be serviced via connection to the existing watermain on Long Point Road. This
watermain is owned and operated by the Town of The Blue Mountains. Consultation with the Town
was undertaken to confirm that there is sufficient capacity to provide the required water pressures
and flows to meet the calculated water demand. Sizing of this watermain will need to be confimed
in the detailed design stage.

3.3 DESIGN WATER DEMAND

The Town of The Blue MountainsDesign Criteria (The Blue Mountains Engineering Standards, April 2009)
were referenced to calculate water demand flows for the proposed development. A per capita
waterdemand of 450 L/C/day was used withan occupancy density of 2.3 persons/unit. The maximum
peak day factor of 2.0 and pecak hour factor of 4.50 were applied to the average daily demand flow
of 0.26 L/sec to obtain max daily demand and peak hour demand flows. A summary of the resulfs is
presented in Table 1 below and detailed calculations have been provided in Appendix C.

Table 1: Estimated Design Water Demand

Average Daily

Maximum Daily

Peak Hourly Demand

Mountains

Standard Demand Demand
(L/sec) (L/sec) L
Town of The Blue 0.26 0.53 119

3.4 FIRE FLOW DEMAND

The Fire Underwriters Survey (FUS) and Ontario Building Code (OBC) methods were used to estimate
the fire flow requirements forthe proposed development. All buildings are assumed to fallinto building
Class C with an estimated gross floor area (GFA) of 410 sg. m. Table 2 summarizes the fire flow and

duration requirements under both OBC and FUS approaches.

Table 2: Estimated Fire Demand Flows

Demand Flow Duration
Method (L/sec] (h)
OBC 45 1.25
FUS 67 1.5

C.F. Crozier & AssociatesInc.

Project No. 1988-5783
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The FUS method resulted in a more conservative demand flow for the subdivision. The FUS method
specifies a required demand fire flow of 67 L/sec for a duration of 1.5 hours for the development.

Appendix C contains the FUS and OFM calculations.

4.0 SANITARY SERVICING

The following subsections provide an analysis of the sanitary servicing strategy for the proposed Long
Point Road Development.

4.1 EXISTING INFRASTRUCTURE

Per As-Constructed Drawing (N281042/43-SW5, July 1984), a sanitary manhole labelled *"MH#69" is
located approximately 140m west of the Highway 26 and Osler Bluff Road intersection. This manhole
connects to a gravity sanitary sewer system which conveys flow to the Craigleith sewage pumping
station. Flow from this pointis conveyed to the existing wastewater freatment plant located norh of
the proposed development on Long Point Road viatwo parallel sanitary high pressure forcemains.
The As-Constructed Drawing has been provided in Appendix B.

4.2 SANITARY DEMAND

Sanitary design flow calculations were completed in accordance with the Town of The Blue Mountains
Design Criteria (The Blue Mountains Engineering Standards, April 2009). A per capita sewage flow of
450 L/C/day was used with an occupancy density of 2.3 persons/unit. Infiliration flow of 0.23 L/sec/ha
and a peaking factor 4.3 were applied to the sewage flow rate to obtain the total estimated design
sewage flow for the Subject Property. A summary of the design flows is presented in Table 3 below

and detailed calculations have been provided in Appendix C.

Table 3: Estimated Sanitary Design Flows (22 Units)

Total
Infiltration Estimated
Average Flow Peaking Peak Flow R
Standard Flow Design Flow
(L/sec) Factor (L/sec) (L/sec) (L/sec)
Town of The 0.26 43 1.12 0.51 1.64
Blue Mountains

The proposed sanitary system will be sized to convey a peak sanitary flow of 1.64 L/sec for the
development.

4.3 PROPOSED SANITARY SERVICING STRATEGY

Connectionto the existing high-pressure forcemains located on Long Point Road was eliminated as a
potential servicing strategy for this development, as the cost to construct a sanitary pump station for
this small of a development was deemed not feasible. As a result, the development will be serviced
via connection to existing gravity sanitary sewer located on Highway 26.

The Town has indicated that there is available residual capacity within the Highway 26 sewer to
servicethesite. Internal to the site, a low-pressure sewer systemis proposed to collect wastewater and
drain to the Highway 26 gravity sanitary system.

C.F. Crozier & AssociatesInc. Page 30of 7
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At this time, itis anticipated that the low pressure forcemain can be installed along Long Point Road
via directional drilling. Utilizing this methodology would minimize roadway restorations requirements
along Long Point Road. Consultation with the Town during detailed design would be required fo
determine a corridor for the forcemain within the existing municipal right-of-way.

It is acknowledged throughreceived comments that an alternative alignment within the municipdal
drain easement through a change of use easement would not be supported by the Town.

5.0 DRAINAGE & STORMWATER MANAGEMENT

Management of stormwater and site drainage for the proposed development will proceed in
conformance with the standards provided by the Town of The Blue Mountains, Grey Sauble
Conservation Authority (GSCA) and Ministry of the Environment, Conservation and Parks (MECP).

A stormwater management stratfegy and accompanying recommendations regarding the proposed
development have been included below.

o Safe Stormwater Conveyance
o Safe conveyance of post-development peak flows for all storms up to and including
the 100-year event to Georgian Bay.

o  Water Quality Conftrol
o "Enhanced Protection” per MECP

e Development Standard
o Urban cross section within 20-meter right-of-way
o Lotgradingat 2% optimum
o Minor/magjor drainage system to convey frequent rainfall /runoff events

5.1 EXISTING DRAINAGE

The soil type identified on the site is Granby well sorted sandy washout (Soil Map of Simcoe County,
North Sheet, Soil Survey Report No. 29), which is classified as Hydrologic Soil Group B (Design Chart H2-
6A, MTO Drainage Manual, 1985). This soil type has been generally confirmed in the Geotechnical
Report by Wilson Associates, which identified onsite soils as predominantly glaciolacustrine sand
overlying sandy silt till. Drainage from the site is predominately sheet flow from the southeast to the
northwest and discharges into a municipal drain located atf the west limits of the site.

The municipal drain conveys flows north to a culvert that crosses Brophy's Lane. North of Brophy's
Lane, stormwater traverses the Town of The Blue Mountains wastewater freatment facility lands where
it discharges into a small pond northwest of the tfreatment facility’s main enfrance. Town staff have
advised that this pond is an aesthetic feature with no stormwater quality or quantity features. The
pond discharges to a drainage channel flowing north down the Long Point Road west ditch to
Georgian Bay.

5.2 PROPOSED DRAINAGE

The proposed development consists of an urban cross section roadway complete with curb and
gutter with aninternal storm sewer system. Frontyardswillbe graded to directrunoff towards the ROW
where they will be collected by catchbasins and fransported through the storm sewer network. During
major storm events, excess flows will be safely conveyed viaan overland flow route located within
Block 25. Rear yards will slope to the back of the lots where swales will transport flows west to the

municipal drain. The proposed drainage configuration for the site is presented in Figure 4.

C.F. Crozier & AssociatesInc. Page 4 of 7
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Due to the site's proximity to Georgian Bay, quantity control is not recommended for this site.
Unconftrolled release of storm flows allows runoff from the site to travel safely to the bay prior to peak
flow periods in the municipal drain. This will reduce flow requirements in the new drain and provide
safe conveyance of flows to Georgian Bay.

53 STORMWATER QUANTITY CONVEYANCE

Given the small area of the proposed development property, the analysis of on-site quantity control
requirements was performed using the Rational Method, per industry standard. A composite runoff
coefficient for the existing and proposed site conditions was calculated using values found in the
Town of The Blue Mountains Design Standards (The Blue Mountains Engineering Standards, April 2009)
and MTO Standards (MTO Drainage Management Manual, 1997). Table 4 illustrates the determination
of pre and post-development runoff coefficients.

Table 4: Pre and Post-Development Conditions Composite Runoff Coefficient

Pre-Development Post-Development
Land Use Area Runoff Area Runoff
(ha) | Coefficient* LS (ha) | Coefficient* .
Catchment PRE-1 (Front Yards and ROW) POST-1 (Front Yards and ROW)
Asphalt 0.00 0.90 0.0 0.25 0.90 0.23
Roof 0.00 0.90 0.0 0.03 0.90 0.08
Lawn 0.15 0.30 0.05 0.40 0.30 0.14
Woodland 0.53 0.25 0.13 0 0.25 0.0
Composite 0.68 0.26 0.18 0.68 0.55 0.37
Catchment PRE-2 (Rear Yards) POST-2 (Rear Yards)
Asphalt 0.0 0.90 0.0 0.10 0.90 0.09
Roof 0.0 0.90 0.0 0.49 0.90 0.44
Lawn 0.0 0.30 0.0 0.93 0.30 0.28
Woodland 1.52 0.25 0.38 0 0.25 0
Composite 1.52 0.25 0.38 1.52 0.53 0.81

The calculated composite runoff coefficients were used in the Rational Method calculations. Rainfall
events were modelled using Town of The Blue Mountains IDF data, and a 15-minute time of
concentration. Refer to Appendix D for the peak flow results. Note that runoff coefficients for the 25
year and 100-year storms were adjusted per the MTO Standard methodology. The results of the
analysis are presented in Table 5. Detailed calculations have been provided in Appendix D.

Table 5: Rational Method Storage Volume Results

== 5 5
Storm Front EXlelnsa(::\:( fsee) Total Front = os::cflr(n fa2el Total ?rirl:ge/;:r;c;e
(Pre-1) (Pre -2) (Post-1) (Post -2)
5-year 0.04 0.08 0.12 0.08 0.18 0.26 0.14
25-year 0.06 0.13 0.19 0.13 0.27 0.40 0.21
100-year 0.08 0.18 0.26 0.17 0.37 0.54 0.28

As the site is within close proximity to Georgian Bay, peak flows are to be released uncontrolled info
the municipal drain. It was found that the increase in flows generated from the site for the 5, 25 and
100-year storm events were between 170 L/sec to 270 L/sec. Future upgrades to the municipal drain
should account for these flows.

C.F. Crozier & Associates Inc. Page 5 of 7
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5.4 STORMWATER QUALITY CONTROL

A preliminary screening of the most practical stormwater water quality measures to implement on-site
was undertaken. Due to the small size of the site, an oil and grit separator (OGS) unit is the most
practical quality control measure. The OGS will be located on-line with the site storm system,
downstream of the last catchbasin as depicted in Figure 4.

To achieve an "enhanced” tfreatment level required by the MECP, a Stormceptor EF04 was selected.
Refer to Table 6 below for a detailed breakdown of the performance of the proposed OGS. Sizing
calculations for the OGS have been provided in Appendix D.

Table 6: Stormceptor Qil/Grit Sizing Criteria

Contributing Stormceptor Total Suspended Total Annual
Catchment Drainage Area Oil/Grit Separator | Solids Removal Runoff Volume
(ha) Unit (%) Treated (%)
Internal Sewer 0.48 EF 04 86 >90

Once the OGS is installed, and operating accordingly to the manufacturer’s specifications, and
assumed by the Town, Town staff will be required to inspect and service the unit on a regular basis per
the guidelines outlined in the Operations and Maintenance Manual provided in Appendix E, fo ensure
long term efficiency.

6.0 UTILITIES

The site is proposed to be serviced with natural gas, telephone, cable TV and hydro. We understand
these ufilities are available in the Long Point Road right-of-way adjacent the proposed development.
Coordination with the aforementioned utfilities will be undertaken during the detailed design phases
to confirm utility design capacity and connection locations.

7.0 SEDIMENT AND EROSION CONTROLS DURING CONSTRUCTION

Sediment and erosion controls will be installed prior to the commencement of any construction
activities and will be maintained untfil the site is stabilized or as directed by the Site Engineer and/or
the Town of The Blue Mountains. A Grading & Sediment Erosion Control Plan will be prepared as part
of the detailed design package to identify the location of the recommended control features.
Controls will be inspected after each significant rainfall event and maintained in proper working
condition. A summary of proposed controls to be implemented is included below.

. Silt Fencing

Silt fence will be installed where required to intercept sheet flow. Heavy duty silt fence will be located
around the downstream side of the work zone limits. It should be noted that additional silt fencing
may be added based on field decisions by the Site Engineer and Contractor prior to, during and
following construction.

o Mud Mat

A mud mat will be installed at the entrance to the construction zone in order to prevent mud fracking
from the site onto the surrounding lands and perimeter roadway network.

C.F. Crozier & Associates Inc.
Project No. 1988-5783
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. Dust Suppression

During construction activities, the Confractor will ensure that measures for dust suppression are
provided as required.

8.0 CONCLUSIONS & RECOMMENDATIONS

Based on the foregoing we conclude that the proposed Long Point Road Residential Development
can be adequately serviced.

1. Access to the site will be provided by way of roadway connections to Long Point Road.

2. A Preliminary site drainage plan has been completed to demonstrate that overland flow
routes to the municipal drain can be achieved.

3. The developmentwillbeserviced via aninternallow-pressure forcemain sanitary sewer system
that will outlet to the existing Highway 26 gravity sanitary sewer.

4, Domestic water supply forthe development will be provided via a connection to the existing
Town of The Blue Mountain watermain within the Long Point Road right-of-way. System
pressures, flows and external improvements will be confirmed with the Town of The Blue
Mountain as development approvals proceed.

5. Utilities are available to service the site.

Therefore, we recommend approval of the Planning Applications for the site from the perspective of
engineering servicing requirements.

Respectfully submitted,

C.F. CROLZIER & ASSOCIATES INC. C.F. CROZIER & ASSOCIATES INC.
Kurt Vendrig, E.I.T Brendan Hummelen, P.Eng.
Land Development Project Engineer

J:\1900\1988-Terrabrook Homes\5783-Longpoint Road\Reports\2021.02.19_FSR&SWM Report.docx
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APPENDIX A

Subsurface Characterization Program
(Wilson Associates)
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July 5, 2018

| Wilson
Ms. Brittany Robertson, P.Eng. o
C.F. Crozier & Associates ASSOCI ates

40 Huron Street
Suite 301
Cotlingwood, ON
LAY 4R3

Dear Ms. Robertson:

Re:  Subsurface Characterization Program
Proposed Long Point Road Subdivision, Blue Mountains

It is proposed to develop a £22-lot urban residential subdivision on a +2.2ha parcel of land
located within Part of Lots 20 and 21, Concession 1, Geographic Township of Collingwood,
Town of Blue Mountains (Plan 528, Part Lot 85, RP16R2186, Parts 4, 5, 8 & 9). Figure 1 shows
the layout of the site and surroundings.

It is understood that full municipal servicing will be available for the proposed subdivision.
As requested, a subsurface investigation was completed to identify the seasonal high
watertable level, the soil profile and the bedrock surface level, and was conducted through the
installation of three exploratory boreholes on June 7, 2018. An initial site reconnaissance was
conducted May 18, 2018,

SITE SETTING AND GEOLOGICAL SETTING

The proposed subdivision islocated on a £2.2ha parcel of land located on the west side of Long
Point Road, approximately 200m north of Highway 26. Frontage along Long Point Road is
approximately 93m, and the depth of the site is approximately 237m. The site is currently
mainly forested, and is undeveloped.

According to imagery provided by on-line Grey County Maps as well as topographical
information provided by Ontario Base Mapping, the site exhibits a very shallow relief with an
overall slope to the north. A northwards- flowing improved drainage course is mapped to be
situated approximately in the middie of the site, as well as along the western edge of the site.
Mapped wetlands are located {o the west and the east of the site. Lands surrounding the site
are undeveloped forest to the west, mainly forested rural residential lots to the north and south,
and residential properties to the east along Long Point Road.

According to the Ontarioc Geological Survey Map P.918 "Quaternary Geology of the
Collingwood-Nottawasaga Area”, the upper soils in the vicinity of the site will consist of
glaciolacustrine sand overlying sandy silt tilt and/or limestone bedrock.

The bedrock beneath the site consists of imestone of the Simcoe Group.
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According to local historical water wéll records completed prior to the local supply of municipal
water (i.e. late 1960's to early 1970's, copies attached), the overburden in the vicinity of the site
is in the range of 3.7m to 8.5m deep. All historical well records in the vicinity of the site report
obtaining groundwater from the limestone bedrock aquifer beneath the site. The overburden
is locally of insufficient thickness to have provided a viable, secure source of groundwater for
domaestic use.

SUBSURFACE ASSESSMENT

Three boreholes were completed within accessible areas of the subject property on June 7,
with continuous flight hollow-stem augers and conventional soil sampling equipment. The
boreholes were completed to the bedrock surface (4.6m at BH1 and BH3, 4.9m at BH2) and
were instrumented as 5.tcm-diameter monitoring wells, Drilling conditions were observed
through auger feedback on a continuous basis. Overburden formation samples were collected
using conventional split-spoon technigue and from auger cuttings, and were fieid-identified at
regular depth intervals. Selected representative samples were retained for subsequent
faboratory analysis.

Logs of the borehole instailations are attached. Copies of the water well records for the
monitoring well installations are also attached. The approximate locations of the boreholés are
shown on attached Figure 1.

Two representative overburden formation samples were selected for laboratory analysis, these
being from the surficial sands and the underlying sandy silt till. The following table provides a
summary of the analyses:

Sample Depth Grain-Size Distribution Estimated Estimated
{m} Coefficient of T-ime
Clay% | Silt% | Sand% | Gravely | Permeablity | (minutes/
{cmisec) cm}
BH1 $1 03-08 0 12 88 0 2x10° 10
BH3S2 {15-20 13 37 34 16 7x10°® 40

Note: The above coefficients of permeability and T-times are estimates based on field
observation, grain-size analysis, experience with similar soils and guidelines
published under the Ontario Building Code.

In summary, soil conditions are generally consistent with local Quaternary Geology mapping,
with a thin fine sand with some silt deposit overlying a silt and sand with some gravel and clay
glacial till. The bedrock surface was encountered at 4.6m to 4.9m below grade.

Copies of the grain-size curves are attached.
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WATERTABLE

Monitoring wells were installed in the three boreholes for subsequent observation of the
watertable surface. Water levels were observed in the monitoring wells on June 28, 2018.

The following tables summarize the water level observations, including the depth groundwater
was first observed in the three boreholes during drilling.

Monitoring Depthto First Monitoring Well
Well Groundwater Observations
in Open June 28, 2018

Borehole (m)
Water Level | Water Lavel
June 7, 2018 | (m below top {m below
of pipe} grade)
BH1 0.3 1.66 0.68
BHZ2 0.3 1.47 .58
BH3 0.6 1.90 (.81

Consistent with the geological setting of the site, shallow groundwater conditions are present
over the entire property. The observed early summer groundwater levels range between 0.58m
and 0.81m below grade. Based on the setting and observations during the May 18, 2018
reconnaissance, it is anticipated that high spring water levels will be at or near current grade.

SUMMARY

1. The soif profile over the property consists of with a thin fine sand with some silt deposit
overlying a silt and sand with some gravel and clay glacial till.

2. The bedrock surface is situated 4.6m to 4.9m below current grade.

3. Groundwater levels observed June 28, 2018 ranged between 0.58m and 0.81m below
grade. Based on the setling and observations during an earlier spring reconnaissance,
it is anticipated that high spring water levels will be at or near current grade.

Should you have any questions or require further detail, please do not hesitate to contact this
office.

Yours sincerely,
1AN D. WILSON ASSOCIATES LIMITED
Z= =

Geoffrey Rether, P.Geo.
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Wilson Associates

1

BH1 Date: June 7, 2018
UTM Coordinates: NAD 83, Zone 17, 556204E, 4930427N
Collar Elevation: +180m above sea level (per OBM)
Depth: 4.7m
Visual Log:
Om - 0.2m black TOPSOIL
0.2m - 1.7m grey to dark grey, soft, dry to wet (~0.3m) fine SAND with
some silt
1.7m - 4.6m grey, very compact, wet SILT and SAND till with some
gravel and clay, sand seams near base
4.6m-4.7m carbonate bedrock
. 5.1cm-diameter PVC monitoring well installed to base of
borehole. 1.5m of #10 slot PVC screen at base. Imported sand
2.4m to 4.7m. Bentonite set grade to 2.4m.
. Water Level 0.68m below grade June 28, 2018.
. Sample 1~ 0.3m to 0.8m
Clay - 0%
Silt - 12% -
Sand - 88%
Gravel - 0%
BH2 Date: June 7, 2018
UTM Coordinates: NAD 83, Zone 17, 556043E, 4930410N
Collar Elevation: +180m above sea level (per OBM)
Depth: 4.9m
Visual Log: _
Om - 0.3m black TOPSOIL
0.3m - 1.5m grey to dark grey, soft, wet (~0.3m) fine SAND with some
silt
1.5m - 4.6m grey, very compact, wet SHIL.T and SAND till with some
gravel and clay, sand seams near base
4.6m - 4.9m carbonate bedrock

5.1tcm-diameter PVC monitoring well installed fo base of
borehole. 1.5m of #10 slot PVC screen at base. Imported sand
2.4m to 4.9m. Bentonite set grade to 2.4m.

Water l.evel 0.58m below grade June 28, 2018.



Wilson Associates

2

BOREHOLE VISUAL LOGS - Long Point Road Subdivision

BH3

Date: June 7, 2018

UTM Coordinates: NAD 83, Zone 17, 656148E, 4930396N

Collar Elevation: +181m above sea level (per OBM)

Depth: 4.9m

Visual Log:

Om - 0.3m black TOPSOIL

0.3m-1.5m grey o dark grey, soft, dry to wet (~0.6m) fine SAND with
some silt -

1.5m - 4.8m grey, very compact, wet SILT and SAND tifl with some
gravel and clay, sand seams near base

4.9m rock refusal

5.1cm-diameter PVC monitoring well installed to base of
borehole. 1.5m of #10 slot PVC screen at base. imported sand
2.4m to 4.9m. Bentonite set grade to 2.4m.

Water Level 0.81m below grade June 28, 2018.

Sample 2 - 1.5m to 2.0m
Clay - 13%

Silt - 37%

Sand - 34%

Gravel - 16%
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ON-SITE BOREHOLE
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Well Owner Information Package
Protect your health and our shared groundwater

Now that you have a well on your property, you are legally responsible for the
proper maintenance and abandonment (plugging and sealing) of your well.

A poorly maintained or improperly abandoned well could result in
contaminated well water and groundwater, and it could affect your health.

The following tips will help you protect your well:

» Test the quality of your well wateron a
regular basis and look for changes in the
water's appearance (e.q. colour, taste,
odour)

+ Keep surface water and foreign materials
{e.g. insects and mice) from entering the
well by securing the well cap in place and
checking your well regularly for signs of
rust and wear, cracks, holes or gaps in the
well's structure

« If materials get in your well, safely remove
them

+ Keep ponded water, vehicles, pet waste,
salt and fertilizer away from the well

» Make sure the ground around your well
stopes away from your well

« Ensure the well is accessible for future
repairs and maintain the minimum above
ground height (typically 40 cm above the
surface}

» Check for and identify abnormal sounds.
They could indicate wear on the well’s
pump, waterlines or electrical cables or
other issues

+ Check the pump's efficiency. If the pump
is continually running or losing pressure,
it may be a sign of a crack or hole in the
waterlines

« Ensure your septic tank system works
and is pumped out regularly to prevent
contarnination of your well water

For information on testing the quality of your well water, visit:

{search "water
testing} to request a drinking water
sample collection kit for free bacterial
testing

to find a licensed laboratory

for chemical testing (note: laboratories
charge a fee for this service)

Inspecting your well can be dangerous

work. If you are not familiar with wells, let

an experienced and licensed well technician
do the work.



Well Owner information Package

Before inspecting a well, make sure to:

+ Shut off the power supply to the pump If you no longer use your well or aren't

. Assess the structure of the well and maintaining it for future use as a well, it
nearby ground to make sure they are must be properly abandoned (plugged
stable before approaching the well and sealed).

- Carefully remove the well cap and take all If you have a water quality or quantity
necessary precautions to make sure people problem or your well is in need of repair,
and animals cannot fall into the well upgrade or abandonment, see the

licensed well contractor list on ontario.ca/
findwellcontractors.

For more information on properly maintaining or abandoning
your well:

= visit

+ call 1-888-396-9355 (WELL)

+ emait

For more information on your legal
obligations, the Wells Regulation {under the
Ontario Water Resources Act) is available at
ontario.ca/iaws,

Oct. 15,2017
& Queen's Printer for Ontario, 2017
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Ian D. Wilson Associates Lid. Tel: 516.233.3500 PO Box 299
siice 1974 Fax: 519,233.350 Clinton, Ontario
NOM 1L0

May 10, 2019 WﬂSOI'l
Ms. Brittany Robertson, P.Eng. .
C.F. Crozier & Associates ASSOClateS

g?j iiiu:g%r; Street Consulting Hydrogeologists
Collingwood, ON
LOY 4R3

Dear Ms. Robertson:

Re:  Update of Subsurface Characterization Program
Follow-Up Watertable Observations
Proposed Long Point Road Subdivision, Blue Mountains

It is proposed to develop a £22-fot urban residential subdivision on a +2.2ha parcel of land
located within Part of Lots 20 and 21, Concession 1, Geographic Township of Collingwood,
Town of Blue Mountains (Plan 529, Part Lot 85, RP16R2186, Parts 4, 5, 8 & 9).

Asubsurface investigation was completed to identify the seasonal high watertable level, the soil
profile and the bedrock surface level, and was conducted through the installation of three
exploratory boreholes/monitoring wells on June 7, 2018. The results of the 2018 investigation
are summarized in the Wilson Associates Report dated July 8, 2018, Figure 1 (attached) shows
the location of the site, borehole locations and inferred direction of shallow groundwater flow
in June 2018.

To address concerns from the Municipality regarding the characterization of the high watertable
surface, two additional sets of water level observations were undertaken December 13, 2018
{after a wet autumn period) and April 10, 2019 (immediately after final snowmelt).

The following table summarizes all water level observations fo date.

BH1 BH2 BH3

Approximate Ground Surface Elevation* 179.8 180.1 180.7
{m above sea level)

Approximate Top of Casing Elevation® 180.78 180.99 181.79

{(m above sea level)

June 28, 2018 Water Level {m below grade) 0.68 0.58 0.81
Approximate Water Level Elevation* {m above 179.12 17952 17886
sea level)

December 13, Water Level {m below grade) 0.16 0.59 313

2018 Approximate Water Level Elevation™ {m above 179.64 179.51 180.57
sea level

Hydrogeology So0il Anaiysis Environmental Site Assessment



Wilson Associates 2

Long Point Road Subdivision

April 10, 2019 | Water Level (m below grade)

0.05

0.43

0.03

Appreximate Water Level Elevation® (m above
sea level)

179.75

179.67

180.67

Note: * Ground surface elevation is approximate, and was derived from survey mapping

provided by C.F. Crozier & Associates for the property.

As indicated in the July 6, 2018 Report, it was anticipated that high spring water levels will be
at or near current grade. The above monitoring data are consistent with this opinion.

Should you have any questions or require further detail, please do not hesitate to contact this

office.

Yours sincerely,
1AN D. WILSON ASSOCIATES LIMITED

o™

=] " \ o
——— 7 0
Geoffrey Rether, P.Geo. -V z)

] -
|5 GEOFFREY B RETHER [~/
\:, PRACTIGING MEMBER ~
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Terra Brook Homes Functional Servicing and Stormwater Management Report
Long Point Road, Town of the Blue Mountains February 2021

APPENDIX B

As-Constructed Drawings

C.F. Crozier & AssociatesInc.
Project No. 1988-5783
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Long Point Road, Town of the Blue Mountains February 2021

APPENDIX C

Domestic Water and Sanitary Flow Calculations

C.F. Crozier & AssociatesInc.
Project No. 1988-5783



File: 1988-5783
Date: 2021.02.19

By: JL'A
Check By: KV
LONG POINT ROAD - WATER DEMAND CALCULATIONS
Developed Site Area 2.20 ha
Number of Residential Units 22 units

Person Per Residential Unit (Town of the Blue Mountains Development Standards)
Residential Population

Domestic Water Design Flows

Residential { Town of the Blue Mountains Development Standards)

Total Domestic Water Design Flows

Average Residential Daily Flow ( Town of the Blue Mountains Development Standards)

Max Day Peak Factor (Town of the Blue Mountains Development Standards)
Max Day Demand Flow

Peak Hour Factor (Town of the Blue Mountains Development Standards)
Peak Hour Flow

Fire Flow Demand (per FUS and OBC)

Design Flow (per FUS and OBC)

2.3 persons/unit
51 persons

450 L/C-day

0.26 L/sec

2.00
0.53 L/sec

4.50
1.19 L/sec

67 L/sec

67.53 L/sec
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Long Point Road 2021.02.19
Fire Protection Volume Calculation
CFCA File: 1988-5783 Page 1

Water Supply for Public Fire Protection - 1999
Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F=220*C *sqrtA

where
F = the required fire flow in litres per minute
C = coefficient related to the type of construction
= 1.5 for wood frame construction (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)
A = The total floor area in square metres (including all storeys, but excluding basements at least
50 percent below grade) in the building considered.
Proposed Buildings Wood Frame Construction
2 number of floors 15C
207 sg.m. floor area 413 sq.m. total floor area
100% Floor 1
100% Floor 2
413 sq.m. total floor area
Therefore F= 7,000 L/min (rounded to nearest 1000 L/min)

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Buring 25%
Combustible No Charge
| Low fire Hazard occupancy for dwellings 0% reduction

0 L/min reduction
Therefore UPDATED F= 7,000 L/min (rounded to nearest 1000 L/min)

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers - The value obtained in No. 2 above maybe reduce by up to 50% for complete automatic sprinkler
protection.
Sprinkler System Assume 0% reduction
0 L/min reduction
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Long Point Road
Fire Protection Volume Calculation
CFCA File: 1988-5783

2021.02.19

Page 2

Water Supply for Public Fire Protection - 1999
Fire Underwriters Survey

Part Il - Guide for Determination of Required Fire Flow

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration. The percentage shall depend upon the height, area, and construction of the
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) esposed, the occupancy of the
exposed building(s) and the effect of hillside locations on the possible spread of fire.

Separation Charge | Separation Charge
Oto3m 25% 20.1t030m 10%
3.1t010m 20% 30.1t045m 5%
10.1t0 20 m 15%
Exposed buildings
Name Distance
Front 32 5% 350
Left 1.8 25% 1750
Right 1.8 25% 1750
3,850 L/min Surcharge
Required Duration of Fire Flow
Determine Required Fire Flow Flow Required Duration
L/min (hours)
No.1 7,000 2,000 or less 1.0
No. 2 0 reduction 3,000 1.25
No. 3 0 reduction 4,000 1.5
No. 4 3.850 surcharge 5,000 1.75
6,000 2.0
Required Flow: 4,000 L/min 8,000 2.0
Rounded to nearest 1000l/min: 4,000 L/min  or 66.7 L/s 10,000 2.0
1,057 USGPM 12,000 2.5
14,000 3.0
16,000 3.5
Determine Required Fire Storage Volume 18,000 4.0
20,000 4.5
Flow from above 4,000 L/min 22,000 5.0
24,000 55
Required duration 1.50 hours 26,000 6.0
28,000 6.5
Therefore: 360,000 Litres or 30,000 7.0
360 cu.m. is the required fire storage volume. 32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0
40,000 and over 9.5
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Long Point Road
Fire Protection Volume Calculation
CFCA File: 1988-5783

2021.02.19

Page 3

Fire Protection Water Supply Guideline
Part 3 of the Ontario Building Code (2006)

Q = KVSror

= minimum supply of water in litres (L)
= water supply coefficient
= total building volume in cubic metres
Stor = total of spatial coefficient values from property line exposures on all sides

45

K= 23.0  Group C/D building with combustible construction (Table 1)

V= 1240 413 By 3m height

Stor = 2 Stor Need Not Exceed 2.0

Q= 57040 L

Based on ranges listed in Table 2, the required minimum water supply flow rate is 2700

L/min

Lis
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File: 1988-5783
Date: 2021.02.19
By: JL'A
Check By: KV
LONG POINT ROAD - SANITARY DEMAND CALCULATIONS
Developed Site Area 2.20 ha
Number of Residential Units 22 units
Person Per Residential Unit  (Town of The Blue Mountains Development Standards) 2.30 persons/unit
Residential Population 51 persons
Sanitary Design Flows
Residential (Town of The Blue Mountains Development Standards) 450 L/C-day
Infiltration (typical) 0.23 L/s/ha
Total Sanitary Design Flows
Average Daily Residential Flow 0.26 L/sec
Max Day Peak Factor (Harmon Formula) 4.3
Infiltration 0.51 L/sec
Total Daily Peak Flow (Town of The Blue Mountain Development Standards) 1.64 L/sec
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Terra Brook Homes Functional Servicing and Stormwater Management Report
Long Point Road, Town of the Blue Mountains February 2021

APPENDIX D

Quality Control Measures & Stormwater Flow Calculations

C.F. Crozier & AssociatesInc.
Project No. 1988-5783



PROJECT: Long Point Road Development
PROJECT No.: 1988-5783
FILE: Rational Method - Peak Flow
DATE: 2021.02.19

RATIONAL METHOD - LONG POINT ROAD (Internal Sewer - Catchments 1A/1B) DESIGN: JL'A
Rational Method  Q=0.0028*C*i*A (cms) Frequency TOWN OF THE BLUE MOUNTAINS SPECIFIED IDF
Intensity i=A/ (Tctb)Ac (mm/hr) Storm Return Coef. A Coef. B
2 22.3 -0.714
Pre Development Peak Flows: 5 29.1 -0.724
10 33.6 -0.729
25 39.3 -0.734
Storm Return Area (ha) Runoff Coef. - C Time of Concentration - Tc Intensity - i Peak Flow - Q 50 43.5 -0.736
2 0.48 0.26 15.0 60.00 0.02 100 47.7 -0.738
5 0.48 0.26 15.0 79.39 0.03
10 0.48 0.26 15.0 92.31 0.03
25 0.48 0.29 15.0 108.72 0.04
50 0.48 0.31 15.0 120.67 0.05
100 0.48 0.33 15.0 132.69 0.06
Post-Development Peak Flows:
Storm Return Area (ha) Runoff Coef. - C Time of Concentration - Tc Intensity - i Peak Flow - Q
2 0.48 0.55 15.0 60.00 0.04
5 0.48 0.55 15.0 79.39 0.06
10 0.48 0.55 15.0 92.31 0.07
25 0.48 0.61 15.0 108.72 0.09
50 0.48 0.66 15.0 120.67 0.11
100 0.48 0.69 15.0 132.69 0.12
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PROJECT: Long Point Road Development
PROJECT No.: 1988-5783
FILE: Rational Method - Peak Flow
DATE: 2021.02.19

RATIONAL METHOD - LONG POINT ROAD (To Longpoint) DESIGN: JL'A
Rational Method  Q=0.0028*C**A (cm:s) Frequency TOWN OF THE BLUE MOUNTAINS SPECIFIED IDF
Intensity i=A/ (Tc+tb)Ac  (mm/hr) Storm Retumn Coef. A Coef. B
2 223 -0.714
Pre Development Peak Flows: 5 29.1 0.724
10 33.6 -0.729
25 39.3 -0.734
Storm Return Area (ha) Runoff Coef. - C Time of Concentration - Tc Intensity - i Peak Flow - Q 50 43.5 -0.736
2 0.2 0.26 15.0 60.00 0.01 100 47.7 -0.738
5 0.2 0.26 15.0 79.39 0.01
10 0.2 0.26 15.0 92.31 0.01
25 0.2 0.29 15.0 108.72 0.02
50 0.2 0.31 15.0 120.67 0.02
100 0.2 0.33 15.0 132.69 0.02
Post-Development Peak Flows:
Storm Return Area (ha) Runoff Coef.-C Time of Concentration - Tc Intensity - i Peak Flow - Q
2 0.2 0.55 15.0 60.00 0.02
5 0.2 0.55 15.0 79.39 0.02
10 0.2 0.55 15.0 92.31 0.03
25 0.2 0.61 15.0 108.72 0.04
50 0.2 0.66 15.0 120.67 0.04
100 0.2 0.69 15.0 132.69 0.05
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PROJECT: Long Point Road Development
PROJECT No.: 1988-5783
FILE: Rational Method - Peak Flow
DATE: 2021.02.19

RATIONAL METHOD - LONG POINT ROAD DESIGN: JL'A
Rational Method  Q=0.0028*C*i*A (cms) Frequency -| TOWN OF THE BLUE MOUNTAINS SPECIFIED IDF
Intensity i=A/ (Tct+b)Ac (mm/hr) Storm Return Coef. A Coef. B
2 22.3 -0.714
Pre Development Peak Flows: 5 29.1 -0.724
10 33.6 -0.729
25 39.3 -0.734
Storm Return Area (ha) Runoff Coef. - C |Time of Concentration - Tc Intensity - i Peak Flow - Q 50 43.5 -0.736
2 1.52 0.25 15.0 60.00 0.06 100 47.7 -0.738
5 1.52 0.25 15.0 79.39 0.08
10 1.52 0.25 15.0 92.31 0.10
25 1.52 0.28 15.0 108.72 0.13
50 1.52 0.30 15.0 120.67 0.15
100 1.52 0.31 15.0 132.69 0.18
Post-Development Peak Flows:
Storm Return Area (ha) Runoff Coef.- C |Time of Concentration - Tc Intensity - i Peak Flow - Q
2 1.52 0.53 15.0 60.00 0.14
5 1.52 0.53 15.0 79.39 0.18
10 1.52 0.53 15.0 92.31 0.21
25 1.52 0.58 15.0 108.72 0.27
50 1.52 0.64 15.0 120.67 0.33
100 1.52 0.66 15.0 132.69 0.37
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APPENDIX E

Operation & Maintenance Manuals

C.F. Crozier & AssociatesInc.
Project No. 1988-5783



STORMCEPTOR®
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION 02/19/2021

City: Town of The Blue Mountain Project Number: 1988-5783
Nearest Rainfall Station: OWEN SOUND MOE Designer Name: Rebecca Alexander
NCDC Rainfall Station Id: 6132 Designer Company: C.F. Crozier & Associates

. Desi Email: ralexander@cfcrozier.ca
Years of Rainfall Data: 40 esigner tmal

Designer Phone: 905-875-0026

Site Name: |Long Point Road EOR Name:

EOR Company:
Drainage Area (ha): 0.48 pany
.. EOR Email:
Runoff Coefficient 'c": 0.37
EOR Phone:

Particle Size Distribution: Net Annual Sediment
Target TSS Removal (%): (TSS) Load Reduction
Sizing Summary

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 6.11 Stormceeptor | T35 F\temoval
Model Provided (%)

Oil / Fuel Spill Risk Site? |ves | e -

Upstream Flow Control? |No | EFO6 90

Peak Conveyance (maximum) Flow Rate (L/s): |540.00 | EFOS8 92

Site Sediment Transport Rate (kg/ha/yr): | | EFO10 92
EFO12 93

Recommended Stormceptor EFO Model: EFO4
Estimated Net Annual Sediment (TSS) Load Reduction (%): 86
Water Quality Runoff Volume Capture (%): >90
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THIRD-PARTY TESTING AND VERIFICATION

P Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and
performance has been third-party verified in accordance with the 1SO 14034 Environmental Technology Verification (ETV)

protocol.

PERFORMANCE

» Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals,
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream

waterwavs.

PARTICLE SIZE DISTRIBUTION (PSD)

» The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing.
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably
representative of the particle size fractions found in typical urban stormwater runoff.
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Cumulative .
Rainfall Pel"cent Rainfall Flow Rate Surfeace Re'm.oval Incremental  Cumulative
e BEEL Volume (L/s) Flow R.ate Loading Efficiency Removal Removal
(mm / hr) Volume (%) (L/min) Ra.te (%) (%) (%)
(%) (L/min/m?)
1 50.7 50.7 0.49 30.0 25.0 93 47.2 47.2
2 9.4 60.1 0.99 59.0 49.0 92 8.6 55.8
3 6.8 66.9 1.48 89.0 74.0 90 6.1 61.9
4 5.0 71.9 1.97 118.0 99.0 88 4.4 66.3
5 41 76.0 2.47 148.0 123.0 85 35 69.8
6 31 79.1 2.96 178.0 148.0 83 2.6 72.3
7 2.3 81.4 3.46 207.0 173.0 79 1.8 74.2
8 2.5 83.9 3.95 237.0 197.0 77 1.9 76.1
9 1.8 85.7 4.44 267.0 222.0 74 1.3 77.4
10 1.5 87.2 4.94 296.0 247.0 72 1.1 78.5
11 1.2 88.4 5.43 326.0 272.0 70 0.8 79.4
12 1.1 89.5 5.92 355.0 296.0 68 0.7 80.1
13 1.3 90.8 6.42 385.0 321.0 65 0.8 80.9
14 0.7 91.5 6.91 415.0 346.0 63 0.4 81.4
15 0.7 92.2 7.41 444.0 370.0 61 0.4 81.8
16 0.6 92.8 7.90 474.0 395.0 59 0.4 82.2
17 0.9 93.7 8.39 504.0 420.0 57 0.5 82.7
18 0.6 94.3 8.89 533.0 444.0 57 0.3 83.0
19 0.5 94.8 9.38 563.0 469.0 56 0.3 83.3
20 0.5 95.3 9.87 592.0 494.0 55 0.3 83.6
21 0.4 95.7 10.37 622.0 518.0 55 0.2 83.8
22 0.5 96.2 10.86 652.0 543.0 54 0.3 84.1
23 0.3 96.5 11.36 681.0 568.0 53 0.2 84.2
24 0.2 96.7 11.85 711.0 592.0 52 0.1 84.3
25 0.4 97.1 12.34 741.0 617.0 52 0.2 84.5
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Rainfall Pet‘cent cuRr:;::?::lve Flow Rate Surfafce Re.rrroval Incremental Cumulative
Intensity Rainfall Volume (L/s) Flow R'ate Loading Efficiency FEE] Removal
(I Volume (%) (L/min) Ra.lte (%) (%) (%)
(%) (L/min/m?)

26 0.3 97.4 12.84 770.0 642.0 52 0.2 84.7
27 0.3 97.7 13.33 800.0 667.0 52 0.2 84.9
28 0.2 97.9 13.82 829.0 691.0 52 0.1 85.0
29 0.1 98.0 14.32 859.0 716.0 51 0.1 85.0
30 0.2 98.2 14.81 889.0 741.0 51 0.1 85.1
31 0.2 98.4 15.31 918.0 765.0 51 0.1 85.2
32 0.2 98.6 15.80 948.0 790.0 51 0.1 85.3
33 0.1 98.7 16.29 978.0 815.0 51 0.1 85.4
34 0.1 98.8 16.79 1007.0 839.0 51 0.1 85.4
35 0.1 98.9 17.28 1037.0 864.0 51 0.1 85.5
36 0.1 99.0 17.77 1066.0 889.0 51 0.1 85.5
37 0.1 99.1 18.27 1096.0 913.0 50 0.1 85.6
38 0.1 99.2 18.76 1126.0 938.0 50 0.1 85.6
39 0.0 99.2 19.26 1155.0 963.0 50 0.0 85.6
40 0.0 99.2 19.75 1185.0 987.0 50 0.0 85.6
41 0.1 99.3 20.24 1215.0 1012.0 50 0.1 85.7
42 0.1 99.4 20.74 1244.0 1037.0 50 0.1 85.7
43 0.1 99.5 21.23 1274.0 1062.0 49 0.0 85.8
44 0.0 99.5 21.72 1303.0 1086.0 49 0.0 85.8
45 0.1 99.6 22.22 1333.0 1111.0 49 0.0 85.8
46 0.1 99.7 22.71 1363.0 1136.0 49 0.0 85.9
47 0.1 99.8 23.21 1392.0 1160.0 48 0.0 85.9
48 0.0 99.8 23.70 1422.0 1185.0 48 0.0 85.9
49 0.0 99.8 24.19 1452.0 1210.0 48 0.0 85.9
50 0.0 99.8 24.69 1481.0 1234.0 48 0.0 85.9

Estimated Net Annual Sediment (TSS) Load Reduction = 86 %
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RAINFALL DATA FROM OWEN SOUND MOE RAINFALL STATION
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Maximum Pipe Diameter / Peak Conveyance

Stormceptor Model Diameter Min Angle Inlet / Max Inlet Pipe Max Outlet Pipe Peak Conveyance
EF /EFO Outlet Pipes Diameter Diameter Flow Rate
(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60
EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100
EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

SCOUR PREVENTION AND ONLINE CONFIGURATION

P Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional
bypass structures, piping, and installation expense.

DESIGN FLEXIBILITY

» Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure,
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.

OIL CAPTURE AND RETENTION

» While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is
recommended for sites where oil capture and retention is a requirement.
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INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle
at which the inlet pipe(s) enters the unit.
0° - 45°: The inlet pipe is 1-inch (25mm) higher than the outlet pipe.

45°-90°: The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

HEAD LOSS
The head loss through Stormceptor EF is similar to that of a 60-degree bend
structure. The applicable K value for calculating minor losses through the unit is 1.1.
For submerged conditions the applicable K value is 3.0.

Pollutant Capacity

Depth (Outlet Recommended Maximum .
Stormceptor Model . . : . * Maximum
. Pipe Invert to Oil Volume Sediment Sediment Volume . %
EF / EFO Diameter . " Sediment Mass
Sump Floor) Maintenance Depth
(m) (ft) | (m) (ft) () (Gal) | (mm) (in) (L) (ft*) (kg) (Ib)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750
EF10/EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 /EFO12 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875
*Increased sump depth may be added to increase sediment storage capacity
** Average density of wet packed sediment in sump = 1.6 kg/L (100 Ib/ft3)
Feature Benefit Feature Appeals To
Patent-pending enhan_-:eu:l flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance
Third-party verified light liquid capture | Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
and retention for EFO version locations Site Owner

Functions as bend, junction or inlet
structure

Design flexibility

Specifying & Design Engineer

Minimal drop between inlet and outlet

Site installation ease

Contractor

Large diameter outlet riser for inspection
and maintenance

Easy maintenance access from grade

Maintenance Contractor & Site Owner

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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STANDARD PERFORMANCE SPECIFICATION FOR
“OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREATMENT DEVICE

PART 1 - GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground QOil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with ISO
14034 Environmental Management — Environmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

ISO 14034:2016 Environmental management — Environmental technology verification (ETV)

Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of
Oil-Grit Separators

1.3 SUBMITTALS
1.3.1 All submittals, including sizing reports & shop drawings, shall be submitted upon request with each
order to the contractor then forwarded to the Engineer of Record for review and acceptance. Shop drawings

shall detail all OGS components, elevations, and sequence of construction.

1.3.2 Alternative devices shall have features identical to or greater than the specified device, including:
treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage volume.

1.3.3 Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product

substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives
or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on the
exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of Record.

PART 2 - PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage
capacity shall be as follows:

2.1.1 4 ft (1219 mm) Diameter OGS Units: 1.19 m3 sediment / 265 L oil
6 ft (1829 mm) Diameter OGS Units: 3.48 m3 sediment / 609 L oil
8 ft (2438 mm) Diameter OGS Units: 8.78 m3 sediment / 1,071 L oil

10 ft (3048 mm) Diameter OGS Units: 17.78 m® sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

PART 3 - PERFORMANCE & DESIGN
3.1 GENERAL

The OGS stormwater quality treatment device shall be verified in accordance with ISO 14034:2016 Environmental
management — Environmental technology verification (ETV). The OGS stormwater quality treatment device shall
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remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these
pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering
design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to
the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the
sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified device.
Sizing shall be determined using historical rainfall data and a sediment removal performance curve derived from the
actual third-party verified laboratory testing data. The OGS device shall also have sufficient annual sediment storage
capacity as specified and calculated in Section 2.1.

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.

3.3.1 To be acceptable for on-line installation, the OGS device must demonstrate an average scour test
effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m?.

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of completed third-party Light Liquid
Re-entrainment Simulation Testing in accordance with the Canadian ETV Program’s Procedure for Laboratory
Testing of Oil-Grit Separators, with results reported within the Canadian ETV or ISO 14034 ETV verification. This re-
entrainment testing is conducted with the device pre-loaded with low density polyethylene (LDPE) plastic beads as a
surrogate for light liquids such as oil and fuel. Testing is conducted on the same OGS unit tested for sediment removal to
assess whether light liquids captured after a spill are effectively retained at high flow rates.

3.4.1 For an OGS device to be an acceptable stormwater treatment device on a site where vehicular traffic
occurs and the potential for an oil or fuel spill exists, the OGS device must have reported verified performance
results of greater than 99% cumulative retention of LDPE plastic beads for the five specified surface loading rates
(ranging 200 L/min/m2 to 2600 L/min/m2) in accordance with the Light Liquid Re-entrainment Simulation Testing
within the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.However, an
OGS device shall not be allowed if the Light Liquid Re-entrainment Simulation Testing was performed with
screening components within the OGS device that are effective at retaining the LDPE plastic beads, but would
not be expected to retain light liquids such as oil and fuel.
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