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1. Site Background

King EPCM (the Engineer) was retained by 123 Highway 47 Inc. (the Client) for geotechnical and
environmental engineering services, including the creation of a Stormwater Management Plan (SWM).
The property was located at 123 Regional Highway 47, Uxbridge, Ontario (the Site). It is understood
that the SWM is for the sole purpose of the application and to develop a 14-lot industrial plan of
subdivision on municipal water and private septic along with an access road (24.1ha or 59.5ac). This
report is to be submitted to the Township of Uxbridge, Toronto and Region Conservation Authority
(TRCA), and Regional Municipality of Durham (Durham Region).

LOT 13

LOT 13 / CON 1, UXBRIDGE

Add to Results | View Additional Details

Figure 1 — Topographic map of 123 Regional Highway 47, Uxbridge, ON

The site property is considered triangular in shape and is located at the southeast corner of the
intersection of Durham Regional Highway 47 and York/Durham Line, within the Town of Uxbridge.
The proposed project is composed of a 14-lot industrial plan, including new roadways and a pond, post-
development TIMP = 192,199m? = 80%. There would be a block for a storm-water management pond

and the woodland. The site property is located on the south side of the Anderson Industrial Complex, in
Lots 13 & 14, Con 1, Uxbridge.

The site is approximately 60 acres according to the Geowarehouse Property Reports. It is along the
western boundary of the Durham Region, with agricultural fields to the south and east, while there is a
relatively recently built industrial complex to the north.
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This site is located within the Hummocky Halton Till Plain physiographic region and Reesor Creek
Subwatershed, it was a net recharge zone, and it was located on a low-lying land south of Durham
Regional Highway 47 with shallow slope from northeast to southwest and southeast. The site is under
agricultural cultivation. There is a Key Natural Heritage Feature (woodland) on the eastern portion of
the site. The site is also located within the CTC Source Protection Plan Area, and within an area of
significant groundwater recharge. Portions of the site are within the TRCA-regulated area for the
Duffins Creek Watershed. The Duffins watershed is situated on the south flank of the Oak Ridges
Moraine and drains southward towards Lake Ontario.

The material of the site is mainly sandy clay with a medium permeability, except in the east portion, in
front of the woodland area, with a low permeability. The subject land is currently vacant, and it was
used as farmland, with only three buildings in the north portion, with around 1% TIMP.

There are no waterbodies within the site property, except the proposed dry pond located on the
southeast corner which collects stormwater through open ditches and culverts. The site is situated
within the Reesor Creek subwatershed and Duffins Creek watershed. In the northwestern corner of the
Duffins Creek watershed is the Reesor Creek subwatershed that discharges into the Duffins Creek west
river system. Duffins Creek is in the eastern part of Toronto and Region Conservation’s (TRCA)
jurisdiction. The Duffins Creek watershed has been divided into six subwatersheds (Appendix VII).
The headwaters originated in the northern regions of the watershed in the Oak Ridges Moraine where
sub-surface drainage predominates.
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Figure 2 —Site Location Plan

In the above figure, the proposed developments are displayed which are:
#1: Building (TIMP = 77,861.7 m?)

#2: Roadway (TIMP = 81,091.9m?)

#3: Parking lot (TIMP = 16,934.8m?)

#4: Walkway (TIMP = 9972.6m?)

#5: Pond (Total area= 6,338.3m?)

and the proposed pervious areas which are located outside of the new proposed development in each lot,
in addition to the woodland area along the eastern strip of the site boundary:

#6: Ditch (Total area= 7952m?)

#7: Grass (Total area =22,666.1m?)
#8: Woodland (Total area= 18,422m?)
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2. Site Investigation & In-Situ Permeameter Testing

2.1. Monitoring Wells
Eight (8) boreholes were drilled at the site property by King EPCM (O.Reg 903 License C-7691) in
May, June, and July 2023. Detailed borehole drill logs are in Appendix III, while Table 1 below shows
the summary. Shallow groundwater has been observed in the boreholes located in the northwest portion
of the site, since drilling in May 2023. In general, the soil stratigraphy can be described in Table 3,
which confirms the presence of a sandy clay material layer under the topsoil layer.

Table I - Borehole Summary

Stormwater Management
Rural Industrial Development
123 Regional Highway 47

Uxbridge, ON

Borehole | Date | Northing | Easting | Surface | Hole Screen Surface | Groundwater
# (UTM) (UTM) Elev. | Depth | Elevations Soil
(masl) | (m) (m) type
101 10-July, | 4,875,221 | 641,617 | 336.88 6.1 330.34- Sandy no
2023 332.28 Clay
102 6-June, | 4,881,934 | 621,133 | 337.56 4.6 | 333-334.45 | Sandy yes
2023 Clay
103 7-July, | 4,875,173 | 641,652 | 334.48 4.6 329.58- Sandy no
2023 331.07 Clay
104 18- 4,875,068 | 641,513 | 334.67 4.5 330.16- Sandy yes
May, 331.66 Clay
2023
105 25- 4,874,952 | 641,434 | 329.93 4.5 325.44- Sandy no
May, 326.93 Clay
2023
106 24- 4,875,101 | 641,754 | 336.04 4.5 331.54- Sandy yes
May, 333.03 Clay
2023
107 30- 4,875,218 | 641,944 | 33295 7.6 325.55- Sandy yes
May, 326.84 clay
2023
108 5-June, | 4,875,430 | 641,986 | 339.34 4.5 334.84- Clayey no
2023 336.34 sand
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Borehole Date Max GW
# (mbgl.)
Drilling day | 23- 04- | 07-Nov., gl
oy | 2t | 0o |
2023)
101 Dry Dry Dry Dry -
102 333.6 333.76 Dry Dry 3.8
103 Dry 330.58 Dry Dry 3.9
104 330.37 331.54 Dry Dry 3.1
105 Dry Dry Dry Dry -
106 335.14 334.79 | 333.79 | 333.62 0.9
107 327.12 Dry Dry Dry 5.8
108 Dry Dry Dry Dry -

Uxbridge, ON

Table 2 — Water-level measurements(m) in monitoring wells, May to November, 2023
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Table 1 - Soil Stratigraphy Summary
Top Layer Middle Layer Bottom Layer
From (m) 0 m 0.35 1.5
To (m) 0.35m 1.5-5.8 4.5-7.6
Description Topsoil Sandy Clay Silt
Primary Soil - Clay Silt
Secondary Soil - Sand -
Debris/Others - - -
Cone Penetrometer n/a . 700 '14.0 0 kPa . 700 -14.0 0 kPa
Test resistance with less than | resistance with less than
0.5cm of movement @ | 0.5cm of movement @
I.5m 3.0m
Shear Vane Test n/a 110 -240 kPa @ 1.5m | 130 - 240 kPa @ 3.0m
Comments BH#108: Clayey Sand | BH#108: Clayey Sand
(dry) and/or Sand mixed with Gravel
(moist) (moist)
Perched groundwater at
around 0.9 - 5.8 m
since drilling

2.2.In-Situ Permeameter Testing

Based on a field visit dated June 16, 2023, "field-saturated" hydraulic conductivity, Kg, was achieved
using the "Constant Head Well Permeameter" (CHWP) method. Kgior and Kgioo were conducted
southeast corner near the natural heritage, near BH107 while K103 at a central portion near the existing
dwelling (near BH106) and K04 at the southwest corner near the BH105 using ETC both Standard
and Slow Soils Pask Permeameter Apparatuses. The "Constant Head Well Permeameter" (CHWP)
method was described in Appendix IV in detail.

It is understood that the in-situ infiltration test was not tested at the actual LID bottom but based on
sieve size analysis and borehole soil samples, it is in the Engineer’s opinion as a geotechnical engineer

that the soils perform similarly in hydrological infiltration potential.

The ETC Pask Permeameter is a convenient and easy-to-use apparatus for ponding a constant head of
water in a well, and simultaneously measuring the flow into the soil. The K¢ was calculated as:
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K101 = 1.4E-6 m/sec= 1.4E-4 cm/sec
Kgs102 = 2.5E-8 m/sec= 2.5E-6 cm/sec
Kts103 = 6.9E-7 m/sec= 6.9E-5 cm/sec
K104 = 1.4E-6 m/sec= 1.4E-4 cm/sec

Then using the temperature correction factor (for t=18-22") from the manual:

Kaio1 = 8.4E-7 m/sec= 8.4E-5 cm/sec
Kai02 = 1.7E-8 m/sec= 1.7E-6 cm/sec
Kai03 = 4.6E-7 m/sec= 4.6E-5 cm/sec
Kai04 = 8.4E-7 m/sec= 8.4E-5 cm/sec

Correlations between Perc Time (PT) and field-saturated hydraulic conductivity (Kg) are often used in
the development of on-site water recycling and treatment facilities that operate by infiltration into
unsaturated soil. Based on OMMAH (1997) interpolation, the measured infiltration rate may be
interpolated as:

PTi01=13.6 min/ cm (Infiltration Rate = 44.1 mm/hour)
PTi02=38.7 min/ cm (Infiltration Rate = 15.5 mm/hour)
PTi03=16 min/cm (Infiltration Rate = 37.6 mm/hour)

PTi04 =13.6 min/ cm (Infiltration Rate = 44.1 mm/hour)

The engineer's opinion is to trust the values obtained from the OMMAH (1997), with an averaged
unfactored infiltration rate = 42 mm/hour for entire the site area with clayey sand material while an
unfactored infiltration rate = 15.5 mm/hour for the eastern portion, west of the natural heritage area
with sandy clay material.

For a conservative approach to infiltration speeds, the Wisconsin Department of Natural Resources
(2004) method shall be used for the calculation of a factored design infiltration rate and the Engineer’s
opinion is that the factored engineering design infiltration rate is 6.2 — 16.8 mm/hour, with a safety
factor of 2.5. See Appendix IV for more details, the calculations, and the graphs provided.

3. Pre-development site conditions

The site conditions prior to development can be broken down into several groups of information:

3.1.Topographic Elevation & Base Precipitation
e This site is located within the Hummocky Halton Till Plain physiographic region and
Reesor Creek Subwatershed, it was a net recharge zone, with a shallow slope from northeast
to southwest and southeast at a 2 - 4% gradient.
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The subject site municipally described as 123 Regional Highway 47 is partially within the
TRCA Regulated Area of the Duffins Creek watershed. This site is also regulated with
respect to the Duffins Creek Valley corridor which encroaches onto the site from the east.
Site survey & topographic information in Appendix I, Grading & Servicing Plans in
Appendix II

Average annual precipitation reported 844mm by Clarifica (May 2002) based on four
stations' climate data (1986-2000, Table 2, Page 34), however, the TRSPA Water balance
Tool reported 868mm for this site, probably based on the nearest station located in the
southwest of the site, Stouffville WPCP #6158084 (Appendix V). The annual rainfall and
snowfall were also 702 and 142 mm, respectively. The first data reference was in “Duffins
Creek Watershed, Hydrogeology and Assessment of Land Use Change on the Groundwater
Flow System” used in this study.

Based on the TRSPA Water Balance Tool, precipitation, evapotranspiration, runoff, and
recharge are 868, 539, 194, and 344 mm/year for this site, respectively (Appendix V).

The site is within the Duffins Creek Watershed, with Sandy Clay Hydrologic Soil Group
B/D.

The subject development area is located in a “Significant Groundwater Recharge Area” and
within the WHPA Q1/Q?2 area.

In the northwestern corner of the Duffins Creek watershed is the Reesor Creek
Subwatershed that discharges into the Duffins Creek west river system. Duffins Creek is in
the eastern part of Toronto and Region Conservation’s (TRCA) jurisdiction.

Duffins Creek is one of the healthiest watersheds along the north shore of Lake Ontario,
drains an area of 283 square kilometers, and is one of the most comprehensively studied
watersheds in Canada. While a major part of the watershed is in the Regional Municipality
of Durham, smaller portions fall within the Regional Municipality of York.

3.2.Vegetation & Evapotranspiration

The site soil is mostly sandy clay, The Hydrologic Soil Group should be B/D.

The site property is considered triangular in shape and is located on low-lying land south of
Durham Regional Highway 47. The eastern portion of the subject property is situated near
the valley land corridor of a tributary of Reesor Creek along with woodland and
unevaluated wetland features. The site was used as farmland, with only three buildings in
the north portion, with around 1% TIMP.

The site has some scattered trees along all boundaries while there is a woodlot along the
east property boundary.

20.8 ha / 86% of the site was cultivated land.

Averaged site evapotranspiration was reported at 479 — 489 mm/year (Clarificia, data
period: 1986-2000) and 539 mm/year (TRSPA, data period: 1983-2013) (Appendix V)
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3.3.Precipitation Surplus (Recharge + Runoff)

Net surplus (precipitation surplus) = 844 - 479 = 365 mm/year for cultivated & grass area
Net surplus (precipitation surplus) = 844 - 489 = 355 mm/year for woodland area
Recharge for pervious area based on MOEE Hydrogeological Tech Info, 1995, Table 2:
Infiltration factors.

o Topography = 0.2 (Rolling land) and 0.3 (Flat land)

o Soil (Medium combinations of clay and loam) = 0.2

o Cover = 0.1 (cultivated lands) and 0.2 (woodland)

o MOE infiltration factor = 0.6 for both woodland and cultivated area

o Recharge rate for cultivated and grass areas would be 0.3*365=109.5 mm/year

o Recharge rate for woodland area would be 0.3*355=106.5 mm/year

Storm runoff from the grass and cultivated area =365 —109.5 = 255.5 mm/year

Storm runoff from the woodland area = 355 —106.5 = 248.5 mm/year

Total area-weighted average storm runoff = 151mm/year

Total area-weighted average recharge = 216mm/year

Total area-weighted average precipitation surplus (recharge + runoff) = 367mm/year.

3.4.Stormwater Run-off

There are no city-maintained stormwater sewers, with stormwater generally collected by the
north roadside ditch of Hwy 47 or flowing towards the southeast and southwest directions to
the low-lying area into the neighbors, then directed into the existing creeks.

The existing drainage conditions are based on the natural contours and land uses of the site.
The subject site exhibits relatively gentle rolling topography. There is an existing highpoint
in the northeast corner and western central portion of the site with approximately 82% of the
site draining towards the eastern boundary and 18% of the site draining towards the
southwest corner of the site.

(towards an existing watercourse) in the pre-development condition.

All minor and major storm site drainage is to be collected on-site. While there is no storm
sewer system, all runoff is conveyed by a roadside ditch at the front of each lot. This facility
then discharged to the SWM dry pond which is connected to a tributary of Reesor Creek and
flows south to the Lake of Ontario.

All stormwater in roadside ditches is generally infiltrated or moved downstream. The
historical well records and eight new monitoring boreholes drilled by the Engineer in the
entire site, confirm that the groundwater level in this property is low (Table 2 above), while
there was shallow groundwater in BH # 106 during drilling in May, located in the middle of
the site.

Based on an in-situ infiltration test using ETC Pask Permeameter Apparatus, the average
infiltration rate is_14.4 min/cm = 0.694 mm/min = 42mm/hour, except a small portion of the
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Uxbridge, ON

eastern strip, in front of the woodland area with a lower infiltration rate = 38.7 min/cm =
0.258 mm/min = 15.5mm/hour.

Native permeable infiltration rate should use a non-factored infiltration rate of 42 mm/hour
because the predominant soil material of this site is composed of sandy clay (CL) to a depth
of more than 3 meters and a factored engineering design infiltration rate of 16.8 mm/hour
with a safety factor of 2.5 for pond and septic.

Based on the Township of Uxbridge requirements, the Regional Storm is the Timmins
Storm event, with data from Design Criteria Standard Drawings of Township of Uxbridge,
with A, B, C values of 3-parameter Chicago distribution design storm as Intensity = a /
(t+b)°.

See Table 4: Chicago Distribution Design Storm Parameters and Rainfall Amounts cited in
the “Design Criteria Standard Drawings”, Township of Uxbridge (Drawing No. US-600,
March 1989) (Appendix VI).

Table 4 - Township of Uxbridge Chicago Distribution Storm Parameters and IDF values

Return 2 Year 5 Year 10 Year 25 Year 100 Year
Period

A 645 904 1065 1234 1799

B 5 5 5 4 5

C 0.786 0.788 0.788 0.787 0.810

Return Period (year)

IDF Parameters 2 5 10 25 50 100

a 645 904 1065 1234 1540 1799

b 5 5 5 4 4.5 5

c 0. 786 0. 788 0. 788 0. 787 0.8 0. 81

Duration

5 min 105.57 | 147.29 | 173.52 | 218.94 | 254.30 | 278.63

10 min 76. 76 107.01 | 126.06 | 154.64 | 181.31 | 200.63

15 min 61.23 85. 30 100.49 | 121.60 | 143.05 | 158.93

30 min 39. 44 54. 88 64. 66 76. 92 90. 63 101. 00

1 hr 24. 24 33.70 39. 70 46. 76 54. 94 61.17

2 hr 14. 50 20. 13 23. 71 27. 78 32. 46 36. 02

4 hr 8. 54 11.84 13.95 16. 31 18.92 20. 88

6 hr 6. 25 8. 65 10. 19 11. 90 13. 75 15.12

12 hr 3. 64 5.04 5.93 6.93 7.93 8.67

24 hr 2.12 2.93 3. 45 4.02 4. 57 4. 96
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Figure 3- Intensity-Frequency-Duration (IDF) Curves calculated from Table 4 above

As discussed above, the site is in the TRCA’s Duffin’s Creek Watershed. As such, it must adhere to the
quantity control release rates specified in the TRCA’s SWM Criteria.

According to some Technical Guidelines for Stormwater Management calculations, two methods are
generally used to derive synthetic design storms. One method develops the storm hyetograph from the
IDF curve or using uniform rainfall methods, named the Chicago design storm (Keifer and Chu, 1957)
or the modified Rational Method. The second method develops the synthetic design storm from an
analysis of historic storm events and produces rainfall distribution instead of a certain amount for peak
discharge. Examples of this type of historical analysis included the methods applying the U.S. Natural
Resource Conservation Service formerly Soil Conservation Service (SCS) design storm, and the
Canadian Atmospheric Environment Service (AES) design storm.

The modified rational method may be used for simple hydrology and for storage calculations. This
method is based on a simple empirical formula used to determine flow that results from a rainfall of
specific intensity applied to an area based on an average catchment land use condition.

e Pre-development 1 in 2 years, 1 in 5 years, 1 in 10 years, 1 in 25 years, 1 in 50 years, and
the 1 in 100-year design storm events, peak flow conditions are calculated as follows:
e Peak flow rate Modified Rational Formula: Qp = (0.001/3600) * A * C * Ca * i

o A=Total area = 24,1 ha (4.38 ha WEST catchment and 19.74 ha EAST
catchment)

o C = Runoff coefficient = 0.54 (WEST) and 0.51 (EAST), See Appendix X for
details.

o Ca = Antecedent Precipitation Factor = 1.0 for 2, 5 and 10 years, 1.10 for 25
years, 1.20 for 50 years, and 1.25 for 100 years.
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o 1 = average rainfall intensity in mm/hour (4, 12 & 24 hours IDF for Uxbridge,
Table 4 above)
o Detailed calculations are contained within the attached Excel Spreadsheet.

e Time of Concentration:
o Bransby Williams Method if C > 0.4, S,w= 3%, L =472 m, A = 4.37 ha*, C =
0.54: Tc=18.6 min (WEST Catchment)

o Bransby Williams Method if C > 0.4, Sw= 1%, L = 740 m, A = 19.74 ha*, C =
0.51: Tc=31.3 min (EAST Catchment)

Table 5— Flow Rate Calculations using Modified Rational Method

(Pre-Development Scenario)

Parameter Design Storm
2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
Intensity (mm/hr) 53.76 74.87 88.21 106.08 124.92 138.99
Total BT 04 0.5 0.6 0.8 1.0 1.1
Catchment
Runoff
EAST
Qp (cms) Catchment 1.50 2.09 2.47 3.26 4.19 4.86

4. Stormwater Management Plan

The SWM plan has been prepared in accordance with the MOE Stormwater Management Planning and
Design Manual, and TRCA Stormwater Technical Guidelines as detailed in Section 11. The SWM plan
is subject to review and approval by the Township, TRCA, and is presented in the following sections.

4.1.Design Criteria
The following design criteria are to be satisfied in the proposed SWM plan:

e The stormwater management plan must maintain existing stormwater runoff rates at the site
outlet by restricting post-development peak flow rates to pre-development levels for the 1:2-
year through 1:100-year design storms;

e The stormwater management plan must provide quantity control storage for storm events up
to and including a 1:100-year design storm in addition to the 25mm storm runoff volume;

e Safe conveyance of the 2-year to 100-year peak flows through the site to the downstream
drainage system must be provided for surface runoff generated within the development;

e Storage requirements for a dry pond (extended detention) for quality treatment following
Table 3.2 in "Stormwater Management Planning and Design Manual" (MOECP, 2003); and
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e Protect life and property from flooding and erosion.

4.2.Stormwater Management Strategy
The proposed stormwater management strategy comprises a “treatment train” approach utilizing a

combination of lot level controls and Low Impact Development (LID) measures to minimize potential
increases in the volume of runoff and provide, as far as practical, a natural hydrologic response.
Measures are proposed to be undertaken at the source, conveyance, and end of pipe locations, and are
as follows:
e recharge of rooftop stormwater by direction to grassed and naturalized areas to promote
filtering and natural infiltration;
e by lot grading, as far as practical, the direction of structure envelope drainage, via sheet
flow, towards grassed and naturalized areas versus the road right of way;
e as far as practical, application of grassed swales for road drainage versus a piped storm
sewer system,;
e use of an oil/grit separator for each outfall; and
e use of a dry pond to temporarily detain and slowly release stormwater to meet applicable
stormwater management criteria.

The use of grassed swales versus a piped storm sewer system is proposed to encourage passive
infiltration of stormwater, provide linear storage in the conveyance system to dampen hydrologic
response, and provide pre-treatment of stormwater prior to discharge to the proposed pond.

4.3.Proposed SWM Plan
The Client has proposed to construct a 14-lot industrial subdivision and a new drive aisle. Since the

runoff coefficients for post-dev of 0.78 (WEST) and 0.78 (EAST) are greater than the pre-dev runoff
coefficients of 0.54 (WEST) and 0.51 (EAST), we need SWM control measures of BOTH peak flow
rates as well as total volume discharged. A proposed Drainage Plan illustrating the proposed drainage
conditions for the development is enclosed in Appendix IX.

Based on the high seasonal groundwater table observed during the snowmelt season, April to June, the
Engineer proposes that rooftop downspouts are directed to the grassy lawn area surrounding the
building OR to catchbasins on each lot and direct to the roadside ditch. On the other hand, the
impervious pavements (parking lot, walkway, and driveway within each lot) be captured by asphalt
directly and then directed to the roadside ditch, in front of each lot, and conveyed downstream into the
proposed dry pond. It is recommended that separate Oil/Grit Separators (OGS) units be installed in
each lot to treat the pollutant-generating areas, such as the roadways, driveways, parking spaces, etc.

A 180 mm diameter orifice pipe along with a quantity control weir (L=1.8m) is proposed to reduce the
2 through 100-year post-development peak flows to pre-development values. In case of blockage to the
outlet structures, a 12 m wide overflow spillway (crest elevation = 330.70m) is proposed at the
northeast embankment to safely convey the peak flow rate from a 100-year event, which is greater than
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the peak flow rate from the regional storm. The top of the berm of the pond is set at 331.20m,
providing 0.50 m of freeboard above the 100-year storm elevation. Riprap will be placed at both the
inlet and outlet locations to prevent erosion. The following Table 6 contains a summary of the outflow
from the pond and the associated storage volume and water level above the orifice and weir controls.
The pond will outlet northeast towards the existing creek located in the neighboring property.

The WEST catchment (Lot 1) in the southwest corner will discharge uncontrolled towards the west to be
intercepted by a swale which discharges to the existing creek.

Below is a summary of the proposed site conditions:

Total site surface area = 24.1 ha
Total pervious surface area (landscape) = 4.9 ha (20%)
Total impervious surface area (TIMP) = 19.2 ha (80%)
o 77,862m* —new buildings
o 98,027m’— new roadways and Parking Lot
o 9973m’— new walkway
The rooftop downspouts either discharge onto the landscaped (grass) area and then overflow
onto the roadside ditch and direct to the pond through a culvert or connect to the catchbasins
on each lot and direct to the roadside ditch.
The parking lot and driveway runoffs are captured by on-site catchbasins located within the
lots and discharged to the proposed roadside ditch through an OGS unit in each lot for pre-
treatment purposes. Then it will be directed to the SWM dry pond through a pipe culvert,
located in the easement of Lots 13 and 14.
Post-development peak flow conditions are calculated as follows:
Peak flow rate Modified Rational Formula: Qp = (0.001/3600) * A * C * Ca * i
o A=Total area =24.1 ha
0 Awest = West catchment area (uncontrolled) in m?> = 4.37 ha
O Acast = East catchment area (controlled) = 19.76 ha
o C =runoff coefficients = 0.78 for both uncontrolled and controlled catchment areas.
See Appendix X for more details.
o Ca = Antecedent Precipitation Factor = 1.0 for 2, 5, and 10 years, 1.10 for 25 years,
1.20 for 50 years, and 1.25 for 100 years.
o 1= average rainfall intensity in mm/hour using the Township’s Rational Method with
A, B, and C values of the 3-parameters design storm.

Time of Concentration:

o Bransby Williams Method if C > 0.4, S,,= 2%, L =345 m, A =4.37 ha, C=0.78:
Tc = 14.8 min (WEST Catchment or Lot # 1)

o Bransby Williams Method if C > 0.4, S,,= 1 - 2%, L = Variable, 4 = 0.59 — 2.1
ha, C=0.84 —0.93: Tc <10 min (EASTERN Lots # 2 - 14) s (Tcpin = 10
min)
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o Bransby Williams Method if C > 0.4, S,,=2%, L =399 m, 4 =2.22 ha, C = 0.67:
Tc = 18.3 min (Roadway Catchment)

o Airport Method if C<0.4, S,v=1.5%, L =468 m, 4 =4.2 ha, C=0.23:
Tc = 47.5 min (Pond Catchment)

e See Table 6: Post-development peak flows for the 1:2-year through 1:100-year design
storms based on the Township’s Rational Method along with appropriate pre-development
peaks flow for each sub-catchment (lot). The Modified Rational Method calculations are
included in Appendix XI for reference.

Table 6 — Proposed peak flows based on the Modified Rational Method

Design Storm 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
Intensity for post-
development
61.8 86.1 101.4 122.8 144.5 160.5
(mm/hr)
(UNCONTROLLED)
Post-Development
Peak Flows (cms) 0.6 0.8 1.0 1.3 1.6 1.9
(UNCONTROLLED) 0.9) 0.5) (0.6) 0.8) (1.0) 1.0
Intensity for post-
development
(CONTROLLED) 76.8 107.0 126.1 154.6 181.3 200.6
(mm/hr)
Post-Development
Peak Flows (cms) 33 l 54 7.3 9.3 10.7
(CONTROLLED) (1.50) (2.09) (2.47) (3.26) (4.19) (4.86)
Total Post-
Development Peak 3.9 5.4 6.4 8.6 10.9 12.6
Flows (cms) (1.86) (2.59) (3.05) (4.03) (5.18) (6.0)
(Before Mitigation)
Allowable Post-
Development Peak 1.27 1.77 2.09 2.75 3.54 4.10
Flows (cms)

Note: (0.4) denotes pre-development peak flow.
* Allowable Peak Flow = Total Pre-dev. Peak flow — Uncontrolled Post-dev. Peak Flow
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Table 7 — SWM Dry Pond Release Rates and Water Levels

Uxbridge, ON

Return Period (year) 2 5 10 25 50 100
Peak Flow (I/s) 70.0 209.0 339.0 664.2 1169.7 1582.0
Storage Volume (m®) | 4321.4 4743.4 5025.3 5611.4 6379.4 6950.0
Water Elevation (m) | 329.73 329.83 329.90 330.04 330.21 330.32

The existing property is currently vacant (farmland) and is not serviced by any storm sewer or
stormwater management facilities. Due to the high groundwater table in this site, the proposed
stormwater facility consists of a dry pond and a multiple outlet structure (orifice + weir + emergency
spillway) located northeast corner. All outlets will be discharged into a swale which will be established
towards the existing creek on the adjacent property to the east and join the Reesor Creek.

See Appendix II & XII for detailed design information and SWM flowchart (Figure 4 below).

N
omh\

(Ditch)

Uncontrolled

Controlled

4.4. Dry Pond (LID)

<=

Stormwater Management Flowchart/Diagram

Site Impervious Areas Layout
Uncontrolled: Lot 1

Controlled: Lots 2-14 & Roadway
o] il Grit Separator (0GS)

Outlet
{West)

Outlet
(East)

Figure 4- Stormwater Management Flowchart/Diagram

An L-shaped dry pond will be constructed in the southeast corner of the site that intercepts runoff from
impervious areas (LID). Dry detention ponds or “detention basins”, are stormwater basins designed to
capture, temporarily hold, and gradually release a volume of stormwater runoff to attenuate and delay
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stormwater runoff peaks. Dry detention basins are relatively easy to construct, require low
maintenance, and may also provide for recreational activities during dry periods.

Runoff captured by rooftops discharges either onto the grassy lawn area or proposed catchbasins on
each lot and then directs to the roadside ditch to convey to the SWM pond. The parking lot and
driveway runoff are captured by catchbasins and discharged to the roadside ditch through an OGS unit
and storm sewer system. The roadside ditches direct to the SWM pond through an underground STM
pipe. Using this type of LID, both water quantity control and water quality control criteria are achieved.

LID is designed to receive 1:5-year to 1:100-year storms using the Township of Uxbridge IDF curve

values. See Appendices IX to XI for more details.

e Dimensions: 3.0 m depth, 43.4 — 51.2 m top width, 18.3 — 26.9 m bottom width, 161.2 m
top length & 136.3 m bottom length.

Pond bottom elevation (m) = 328.2

Factored engineering infiltrate rate of 16.8 mm/hour (with FS=2.5)

Detailed diagrams and design maps are shown in Appendices 11 & XII

Based on a recent field visit by the Engineer and geotechnical investigation through

Borehole # 107 at the pond location, it can be concluded that the bottom of the pond (El. =

328.2m) is located far enough from the maximum seasonal groundwater level (min 1.0 m).

e The total pond height is 250 cm plus a 50 cm freeboard from the crest.

e The post-development runoff is attenuated to the allowable release rate with a quality
control orifice (J = 180mm) along with a quantity control weir (L=1.8m).

e Using the falling head orifice equation, the 25 mm storm volume control target above the
orifice control plate (V=2115m?) is released over a period of 24 hours, which satisfies the
minimum drawdown time as per the MECP Guidelines. The remaining volume (V=1830m?)
between the orifice outlet and the pond bottom (328.2 — 329.0 m) will be infiltrated into the
ground over a period of 48 hours, as per the factored engineering design infiltration rate of
16.8 mm/hour.

e Outflows from the dry pond would be conveyed through approximately 75 m of sheet flow
prior to discharge towards the existing tributary.

e The pond facility will have an emergency spillway (L=12m) located above the high year
water level to manage overflows in the event that all outlet structures are blocked. The
spillway will be suitably protected and landscaped to prevent erosion and could be
integrated into a restoration design. The emergency flow capacity is the greater of the
Regional Storm or 100-year flow in the event of a blockage of the primary outlets (~9.4
cms).

e Riprap is to be placed at the bottom of the inlet slope for erosion and scour protection and
surrounding the outlet structure to capture any remaining sediments that are not captured by
the pond or swale (Appendix XI).

See Appendix XII for a detailed SWM flowchart, and Appendix XI for Stormwater Management
Calculations and LID sizing design information.
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4.5.Grass Swale for Conveyance (LID)
Swales are one of several LIDs for the treatment of stormwater runoff from project areas that are
anticipated to produce pollutants of concern (e.g., roadways). Grass swales are vegetated, typically
trapezoidal channels, which receive and convey stormwater flows while meeting water quality criteria
and other flow criteria.

e Flatbed swales along both sides of new roadways are sized to convey minor and major flows
(1:5 to 1:100 years) using Uxbridge’s IDF curve values.

e Swales are designed at 0.7 m depth, 0.8 m bottom width at 3H:1V sloped sides, cross-
sectional area of 2.03 m?.

e Swales grade at roughly 0.5-1.2%, and it is recommended to plant grass and forb in the
channel bed and banks to retain their long-term shape. See Appendix XI for swale design
information.

e Swales collect stormwater from all impermeable municipal roadways as well as stormwater
overflow from each lot in the Eastern Catchment.

Filter Strip /
. . Natural Ground
Filtration and
Inflow / runoff Sedimentation ‘ ,
— T Shouige, ot e

Ui S35 ) Filtration b i

e AN L
S il ) _\d\,‘ 4
Main channel ¢, o

_ § _ o ;\_Biological uptake
Roadway / %e,; ".' . K e by grass
0"::" A Pes ol ps paae === == Water Quality Flow Depth
surface : Sp0h SRR - i :
Underlying l l l l ' Underlying

soil Infiltration soil

Figure 5- Sample Grass Swale Section

5. Water Quantity

5.1.Peak flow
Stormwater runoff peak flow discharges must be controlled to the pre-development levels for the 2-to-
100-year design storms for the Subdivision Plan area in accordance with the TRCA’s criteria for peak

flow control and the guidelines of the Ministry of Environment Stormwater Management Planning and
Design Manual, March 2003.

Prior to development, the property was considered farmland with three buildings in the north portion
along with a small portion of natural heritage containing trees and grassy lawn along the east boundary
(1.8ha), with a Total Impervious Surface Area of 1%. The property is grading 2 - 4% towards the

southwest and southeast, with sandy clay-primary soil having medium infiltration rates.

Post-development has a TIMP = 80% and combined with the proposed construction of a dry pond LID,
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there does not expect to be any changes in peak runoff flow rates or total volumes. With the proposed
pond for all rooftop downspouts, captured runoff from parking lots, sidewalks & driveway, total peak
flow control is achieved through precipitation volume storage using LID (pond) storage.

Stormwater quantity control will be provided on-site via an SWM dry pond storage. The dry pond has
been sized to ensure the volume generated by the 100-year storm event is captured and released at the
2-year pre-development flow rate or less. Calculations in Appendix XI demonstrate that 6950 m® is
required to control the 100-year storm event to pre-development values while the proposed dry pond
provides a total of 8906 m® quantity storage below the emergency spillway.

An engineered (orifice + Weir + spillway) outlet has been designed at the outlet of the storage system
to control peak flows from the site to pre-development levels for the 1:2-year through 1:100-year
design storms. The pond storage system with a footprint of approximately 5508 m? (6340 m? with FB)
will provide 8906 m® of total volume capacity @ 2.5m depth, which is sufficient to provide quantity
control for the 1:2-year through 1:100-year design storms.

The proposed primary outlet from the pond consists of a 300mm reverse slope pipe along with a 180
mm diameter orifice plate that outlets to an outflow control manhole (@ = 2400mm). In the event of an
obstruction to the primary outlet, an overflow weir (1.8m crest length) has been included in the outlet
structure. The outflow manhole structure equipped with a 1500 mm diameter storm pipe @ 1% slope to
discharge via a trapezoidal swale towards Reesor Creek. A 3.0 m wide access road will provide access
to the inlet and outlet structures for maintenance purposes.

Post-development peak flows for each catchment are calculated above using the Modified Rational
Method (Table 6). The calculations are included in Appendix XI. Detailed stage-storage-discharge
calculations are along with the pond sizing calculations also included in Appendix XI for reference.

5.2. Volume control

In Table 8 the total runoff volume control target for post development scenario (25mm storm event)
and volume capacity of the proposed LID are shown. As can be seen, the total volume of stormwater
runoff produced due to a 25 mm rainfall event from the total impervious area of the study site is 4805
m°®, which is less than the storage capacity intended for storm runoff at the site 8906 m®. The below
table shows that runoff volume reduction is met, and the post-construction runoff volume shall be
captured and retained on the site from a 25 mm rainfall event from the total impervious area. See
Appendix II & XII for detailed design information.

Table 8 — Runoff volume control target (25 mm) and values provided by post-development design (m’/s)

Parameter Building | Parking lot | Walkway | Driveway Pond Total
TIMP Area (m?) 77,862 16,935 9973 81,092 6338 192,200

25 mm r““"ﬁfg;;l“me control 1946.5 423.4 2493 | 2027.3 158.5 4805
Active volume capacity through dry pond @ max. depth of 2.5 m ~ 8906m’ versus a site-wide volume
control target of 4805m°.
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5.3.Major-minor system conveyance
This site is classified as a medium infiltration area due to the presence of sandy clay soil in most part of
the developed area, 42mm/hr unfactored infiltration rate, except at the eastern portion, in front of the
woodland area.

The proposed development shall control both minor (i.e., 76.7mm/hr precipitation in 2yr storm event)
and major (i.e., 200.6mm/hr precipitation in 100yr storm event) flows to the downstream creeks. The
proposed subdivision is considered to be a commercial/industrial development with a calculated
percentage of impervious area of 80 % for the area draining to the pond. This impervious area includes
all anticipated hardened surfaces, such as driveways, roads, walkways, and rooftops.

On-site catchbasin spacing is to provide sufficient inlet capacity to collect the entire minor flow within
each lot, if required, into the underground pipe system which is also designed to collect and convey
runoff from 5-year storm events. On the other hand, the proposed roadside swales along with the dry
stormwater management pond located in the southeast corner will be sized for 100-year storms to
collect both minor and major flows. The majority of the site (EAST Catchment = 82%) will be graded
in order to drain to the southeast portion of the site, except the western corner (WEST Catchment or
Lot 1 = 18%).

The major system conveyance is for flows between 5- and 100-year storm events and is the same for
pre-development and post-development, generally flowing towards southeast for the controlled
catchment (EAST) and southwest for the uncontrolled catchment (WEST). The major storm events
from the development’s contributing drainage area (EAST Catchment) will be conveyed along the
roadways to the stormwater pond through the proposed conveyance swales. The maximum overland
flow depth or static ponding for roads shall not exceed 9 cm above the roadsides and no ponding above
the crown of the roads (See Appendix XI for more details).

When pond storage is completed, the overflow is discharged to the existing creek through a trapezoidal
swale at the southeast, northeast of the pond.

Overland routes on the western and northern sections of the site which are undisturbed are expected to
follow the pre-grading and flowing towards the existing ditch.

5.4.Regulatory storm conveyance
The site property is serviced by a roadside ditch plus two different creeks along the eastern and western
property boundaries, and at the same time, the north portion of the property along Highway 47 is also
locally elevated. There are no streams or regulatory storm conveyance on the site property, with
neighbors to the south and east being lower than the proposed site plan.

Since the pond has an emergency wide spillway with a 12-meter bottom crest, there is no possibility of
clogging like the orifice control structure. Furthermore, a riprap-lined spillway between the pipe
collector inlet and pond berm will be provided to convey drainage where the capacity of the pipe is
exceeded or the inlet structure becomes blocked.
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In general, the northern roadside ditch between Highway 47 and the subject property is not disturbed,
and stormwater from the subject property DOES NOT enter into this ditch, except a narrow strip of the
northern property boundary, which has a natural slope towards the ditch.

There are no external drainage areas flowing through the site property.

6. Water Quality

6.1.Total Suspended solids
TRCA requires that the development area provide an Enhanced Level of Protection or a long-term
average removal of 80% of TSS on an average annual basis. Water quality treatment methods must

conform to provincial standards as defined by the MOE’s Stormwater Management Planning and
Design Manual (MOE, 2003).

Within this site, the proposed roof area is not prone to sediment generation and may be considered
clean for the purposes of water quality control. However, stormwater runoff from the driveway and
parking area will require water quality treatment to an 80% TSS removal standard, as per the TRCA
criteria. This will be accomplished mainly through the installation of oil-grit separator (OGS) units at
each discharge point for 14 proposed lots.

Post-development contaminates generated in an industrial estate land-use setting would be captured by
an OGS unit at each discharge point for 13 lots (East Catchment) and then go to the grass swale to
convey to the proposed dry pond. Each OGS will be sized based on its contributing catchment/lot area
and the overall imperviousness of the lot. For the West Catchment (Lot 1), treatment will be done
mainly through the installation of two separate oil-grit separators (OGS) units for the northern and
southern half of the lot and then discharge into the existing creek.

Based on MOE 2003 SWM PDM Table 3.2, Basic 60% S.S. Removal by the dry pond (continuous
flow) requires 200m*/Ha or 240m*/Ha for 70% or 85% levels of imperviousness, respectively. With
TIMP equal to 80% for controlled catchment (EAST), required storage volumes may be obtained by
interpolating the values provided in Table 3.2, which is about 227m?/Ha. Therefore, the minimum
storage volume required is 4472m?’ in this project, for a 19.7 ha development in the controlled
catchment area (EAST) while the proposed site property has a total storage volume of more than 9000
m® with a proposed SWM dry pond.

In this project, the Stormceptor Model EFO6 to EFO12 will be sized for TSS removal using the
Environment Technology Verification (ETV) Canada particle size distribution. Sizing information for
the OGS unit for each lot is available in Appendix XIV. Quality control for the EAST Catchment Lots
(2-14) is to be provided by a treatment train approach using the combined treatment from one proposed
oil/grit separator (OGS) unit, the grass swale, and the dry pond facility. The proposed OGS is to
provide 61.7% averaged TSS removal on eastern lots and the dry pond and grass swale are to provide
60% TSS removal, resulting in an overall treatment of more than 80% TSS removal for the Eastern
SWM facility. The TSS removal efficiency for Western Lot 1 would be 57% based on the proposed
OGS unit.
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See the SWM & Servicing plan in Appendix II to find the marked locations of proposed OGSs.

Total developed area draining to dry pond for quality control = 13.33 ha (Lots # 2 — 14) + 2.22 ha
(Roadway) while 19% of non-treated runoff volume captured by the WEST catchment (Lot 1 = 4.37
ha) would be discharged to the western creek/ditch through the OGS units. Thus, the average efficiency
would be:

1# WEST Catchment: Lot # 1 (= 4.37 ha)

Initial TSS Load = 1.0
TSS Load Removed by OGS Unit (EFO12)= 1.0 X 57% Removal Rate = 0.57
Final TSS Load Downstream of OGS Unit which drained to downstream creek = 1.0 — 0.57=0.43
TSS Removal Rate for 19% of Runoff Volume = 1.0 —0.43=0.57 or 57%

2# EAST Catchment: Lots # 2 - 14 (= 13.33 ha)

Initial TSS Load = 1.0
TSS Load Removed by OGS (EFO6, EFO8, EFO10) = 1.0 X 61.7% Removal Rate = 0.617
Remaining TSS Load Downstream of OGS = 1.0 —0.617 = 0.383
TSS Load Removed by Grass Swale = 0.383 X 60% Removal Rate = 0.23
Remaining TSS Load Downstream of Grass Swale = 0.383 — 0.23 =0.153
TSS Load Removed by Dry Pond (LID) = 0.153 X 60% Removal Rate = 0.0918
Final TSS Load Downstream of Pond which drained to downstream creek = 0.153 — 0.0918=0.0612
TSS Removal Rate for 71.3% of Runoff Volume = 1.0 — 0.0612 = 0.94 or 94%

3# EAST Catchment: Roadway (= 2.22 ha)

Initial TSS Load =1.0
TSS Load Removed by Grass Swale = 1.0 X 60% Removal Rate = 0.60
Remaining TSS Load Downstream of Grass Swale = 1.0 — 0.60 = 0.40
TSS Load Removed by Dry Pond = 0.40 X 60% Removal Rate = 0.24
Final TSS Load Downstream of Dry Pond which drained to downstream creek = 0.40 — 0.24=0.16
TSS Removal Rate for 7.2% of Runoff Volume = 1.0 — 0.16 = 0.84 or 84%

Finally,

The averaged area TSS removal rate =
4.37 ha X 57% efficiency) + (13.33 ha X 94% efficiency) + (2.22 ha X 84% efficiency
y

(437 + 1333 + 2.22) ha

The averaged area TSS removal rate = 0.85 or 85%

The OGS units combined with the SWM dry pond and grass swale will treat the post-development
flows to the required MOE quality standard, with a TSS removal rate of approximately 85%.
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6.2. Winter salt
Post-development winter salt use is anticipated to be higher than pre-development. This is primarily a
concern for the roadways. Design practices that help reduce winter salt use include:

e Minimal trees are considered for landscaping near driveways, to reduce winter shading,

e All driveways are graded up towards building entrances, preventing ice build-up at entrances,

e Recommend the client to use sand & gravel for traction instead of salt.

7. Water Balance

This site is in a TRCA Significant Groundwater Recharge Area with a score of 2 with no policies
associated with this area. Further, the site is also located within the wellhead protection area Q1 and
Q2* with a stress rating of moderate which means if additional water taking is required then recharge
will be needed to offset any recharge loss.

*Note: WHPA QI1- Refers to the area where activities that take water without returning it to the same
source may be a threat, while WHPA Q2- refers to the area where activities that reduce recharge may
be a threat.

Based on Duffin Creek Watershed Climate Data, precipitation is 844mm/year, and the averaged
evapotranspiration rate is 484mm/year which is mostly intensive agriculture, and TRCA natural
heritage in hydrologic soil group B/D, 479 and 489mm/year, respectively (Appendix V).

Pre-development site conditions have low groundwater infiltration/recharge, as the site is
predominantly sandy clay soil with slopes <2 - 4% grade and therefore a small portion of the runoff
flows into the downstream creek through the sheet flow. On a 24.1Ha with 1% TIMP, there is an
estimated 52,059 m® of groundwater recharge per year. Runoff is 151mm/year = 36,464 m*/yr.

As seen in Table 9 below, pre-development conditions are discussed in detail in Section 3. The site is
within the Reesor Creek Subwatershed, part of Duffin Creek Watershed, with Sandy Clay Hydrologic
Soil Group B/D, with 1% TIMP.

The proposed post-development TIMP = 18.6Ha / 80%, and without any LID treatments, the site

recharge is estimated at an equivalent of 53mm/year for the site, or 12,671m® (76% decrease as
compared to pre-development).
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Table 9 —Water Balance Summary

Site
Characterstic Pre- Post- Change (Pre-to | Post-Development Chaprcl)g:-(‘:ir;; to
Development Development Post-) with Mitigation Mitigation )
Inputs (Volumes)
Precipitaiton (m?/yr) 203,606 203,606 0.0% 203,606 0.0%
Run-0On (m>/yr) 0 0 0.0% 0 0.0%
Other Inputs (m?/yr) 0 0 0.0% 0 0.0%
Total Inputs (m*/yr) 203,606 203,606 0.0% 203,606 0.0%
Outputs (Volumes)
Precipitation Surplus (m>/yr) 88,523 169,052 091.0% 169,052 91.0%
Net Surplus (m’/yr) 88,523 169,052 91.0% 169,052 91.0%
Evapotranspiratin (m>/yr) 115,083 34,554 -70.0% 34,554 -70.0%
Infiltration (m>/yr) 52,059 12,671 -75.7% 55,314 6.3%
Rooftop Infiltration (m>/yr) 0 0 0.0% 31,215 0.0%
Total Infiltration (m>/yr) 52,059 12,671 -75.7% 86,529 66.2%
Runoff Pervious Area (m>/yr) 34,706 7,358 -78.8% 8,012 -76.9%
Runoff Impervious Area (m®/yr) 1,758 149,023 8379.1% 74,512 4139.5%
Total Runoff (m?/yr) 36,464 156,381 328.9% 82,523 126.3%
Total Outputs (m>/yr) 203,606 172,415 -15.3% 203,606 0.0%

Post-development, TIMP = 18.6Ha / 80%, with all the impermeable surfaces from a reduction of
agriculture or grass fields. This causes a reduction of evapotranspiration (-70%), while all the
precipitation within the TIMP area is managed for 50% recharge and infiltration (+66.2%). The results
show that the amount of external outflow has increased compared to the pre-development state (151 mm
to 342mm or AV= +46,059m?>).

Post-development with mitigation, the total rate of infiltration has increased from 216 to 359mm/year
or 52,059m?® to 86,529m> (+66.2%). Detailed calculations of water balance for each scenario are
presented in Appendix XIII.

8. Erosion and Sediment Control
In general, the guiding principles of the ESC Plan are according to the TRCA:
1. Minimizing soil erosion at the source;
2. Containing sediment on site;
3. Treat sediment-laden water in a location away from the work area.
4. Being proactive, not reactive.
During construction, much of the topsoil of the subject site will be stripped and there is potential for

short-term sediment wash-off from the site. Exposed soil is susceptible to erosion. To protect the
downstream receiving watercourse, on-site erosion and sediment control (ESC) measures are necessary
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during construction and it will be submitted after plan approval. The ESC measures focus on
minimizing adverse environmental impacts by restricting the mobilization and transport of sediment,
the following general practices are recommended:

1.1. Minimizing soil erosion at the source:

Based on the proposed developments and the shallow seasonal groundwater in the northwest
portion, the site needs to cut the materials to construct SWM facilities (pond and ditch) and
septic beds in each lot, and thus earthworks generally cause significant erosion. The main area
of concern for ESC is the construction of the new proposed SWM dry pond, and septic beds,
cutting the berm to install a new gabion retaining wall at the southwest corner, and cutting of
the northeastern strip to construct a new road and ditch. However, the pond area will be used as
a catchment infiltration basin due to its large footprint area and medium permeability materials
replaced. All temporary grading will have slopes directed into the excavated area.

1.2. Containing sediment on site:
Where sediments are not directed into the excavation building area, it is a requirement to install
Silt Fences as per TRCA design charts at the site boundaries.

1.3. Treat sediment-laden water in a location away from the work area:

The proposed significant cut & fill plan requires careful management to prevent sediment-
laden storm runoff from being conveyed off-site and into downstream rivers or external
waterbodies. Based on the medium-infiltration rate of the site property (sandy clay soil &
infiltration rate = 14min/cm), it is estimated that part of the runoff will leave the site, however,
the proposed pond LID has enough space for retaining Smm runoff for all surfaces, which is
contributed about 50% of the total average annual rainfall volumes based on TRCA
investigation for rainfall data from 16 rain gauge stations in Toronto. Assuming that Silt Fences
are adequately installed and maintained, any temporary ponding of sediment-laden runoff will
be quickly infiltrated into the natural soils.

1.4. Being proactive, not reactive:
It is acknowledged that the project proposes cut & fill operations. Topsoil stripping of the fill
location must be prepared prior to the actual cut operations. This would allow the fill portion to
occur as soon as feasible, with minimal stockpiling. It is also a requirement to seed the
backfilled area as soon as possible.

This project can be separated into four (4) separate phases as follows:

Phase 1 — Site Preparations: Driveway construction and the preparation for future cut & fill
operations require topsoil stripping. Actual silt fences are also installed in this phase. All topsoil shall
be stockpiled at the southwest corner of the property, behind the silt fences, to act as a loose permeable
filtration mound.

Phase 2 — Cut & Fill Operations: Once site preparation is completed, the actual cut & fill operation
for the SWM pond, ditches, buildings, and septic beds can begin. It is a requirement that all excavated
materials (sandy clay soils) be used for local backfill & grading. At the edges of the excavation
void/cut area, all surface grading must slope into the excavation void, such that all stormwater and
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drainage are captured by the excavation itself. Stripped topsoil needs to be transported and stockpiled at
the southwest corner, while excess soils can be locally used as backfill or as the base layer for driveway
construction. Emergency spill kits are required to be available at the site at all times.

Phase 3 —Main construction: The proposed buildings will be constructed in this phase. When initial
excavation is completed, concrete foundation and walls will be formed and poured. Septic holding
tanks are also installed and buried in this phase, along with other site services, such as propane tanks
and buried electrical cables. All excavated soils must be fully backfilled, graded, topsoil-covered, and
reseeded as soon as possible.

Phase 4 — Final Grading & Auxiliary Structures: After the overall backfill is completed, the
physical construction may be completed, as well as keeping a very small amount of soil for final
grading. Auxiliary structures will be constructed at this time, like paving parking lots, driveways, and
sidewalks, planting, and landscaping. Previously stockpiled topsoil would be mechanically processed
and then covered on all exposed soils.

Routine inspection and maintenance of the ESC measures is required to ensure these measures function
properly and effectively. Details of Erosion and Sediment Control Measures and Cut & Fill Details
provided in a separate ESC plan report in the near future.

9. Reliance & Signature

This report is the intellectual property of King EPCM and has been prepared for the sole use of 123
Highway 47 Inc. (the Client). King EPCM accepts no liability for claims arising from the use of this
report, or from actions taken or decisions made as a result of this report, by parties other than the
Client. The Client may submit this report to the Township of Uxbridge, Toronto and Region
Conservation Authority (TRCA), and Regional Municipality of Durham (Durham Region) in regards to
the Client’s industrial development project at 123 Regional Highway 47, Uxbridge, ON.

Respectfully,

Amir Samadi, PhD, EIT
Senior Engineer — Water Resources
King EPCM

Supervised and reviewed by:

Page 29 of 45



KING:

Flexible. Dependable. On-site Engineering.

Zog b~

Yu Tao (Tony) Wang, P. Eng
Principal Engineer
King EPCM

\ O
R, OL, S Q‘é’
: ) OF Oﬁv\

§ Lo Iy L
[§ Gl
] :] ‘{.T- M’/—‘.NG
\ 00228475
4 EC 17, 202

Stormwater Management
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

Page 30 of 45



= E Stormwater Management
] 3 Rural Industrial Development
L, lcu 123 Regional Highway 47

Flexible. Dependable. On-site Engineering. Uxbridge, ON

10. References

Gerber, R.E. (2003). Duffins Creek Watershed Hydrogeology and Assessment of land use change on
the groundwater flow system, For: Toronto and Region Conservation, Gary Bowen.

Ontario Ministry of the Environment (MOE), (2003). Stormwater Management Planning and Design
Manual. Queen’s Printer for Ontario.

Ontario Ministry of Environment and Energy (MOEE), (1995). MOEE Hydrogeological Technical
Information Requirements For Land Development Applications. Queen’s Printer for Ontario.

Reynolds,W.D. (1993). Saturated hydraulic conductivity: field measurement. In Carter, M.R. (ed.), Soil
Sampling and Methods of Analysis. Canadian Society Soil Science. Lewis Publishers, Boca Raton, FL,
USA. 599-613.

Reynolds,W.D. and Galloway, K.A. and Radcliffe, D.E. (2015). The relationship between perc time
and field-saturated hydraulic conductivity for cylindrical test holes. Proceedings of the Annual
Conference of the National Onsite Wastewater Recycling Association, West Virginia Beach, West
Virginia. November 2015.

TRCA (2003). Technical Reports in Support of the Duffins Creek and Carruthers Creek Watershed Plan
TRCA (2012). Stormwater Management Criteria, August 2012, V. 1.0.

Toronto and Region Conservation Authority (2013). Designing infiltration practices on low

permeability soils, Sustainable Technologies Evaluation Program, TRIECA 2013 Conference, March
26-27, Markham.

TRCA and CVC, (2010). Low Impact Development Stormwater Management Planning and Design
Guide. Toronto Region Conservation Authority.

Wisconsin Department of Natural Resources. (2004). Conservation Practice Standards. Site Evaluation
for Stormwater Infiltration (1002). Madison, WI.

Page 31 of 45



= E Stormwater Management
P Rural Industrial Development
L fl 123 Regional Highway 47

Flexible. Dependable. On-site Engineering. Uxbridge, ON

APPENDIX I - SITE SURVEY PLAN

Page 32 of 45



GENERAL NOTES:

THIS IS NOT A PLAN OF SURVEY. BOUNDARY, PLANS, AND DISTANCES
SHOWN HEREON ARE COMPILED FROM REGISTRY OFFICE RECORDS AND
BEST FIT TO FIELDWORK

ELEVATION AND DISTANCES ARE IN METERS UNLESS OTHERWISE NOTED
ELEVATIONS ARE GEODETIC HT_2(2010) AND ARE DERIVED FROM
CAN-NET VRS NETWORK

THIS DRAWING IS PREPARED IN UTM NAD 83 ZONE 17 (CSRS 2010).
BOUNDARY IS APPROXIMATE AND HAS NOT BEEN CONFIRMED IN THE
FIELD

HORIZONTAL COORDINATES IN THIS DRAWING ARE IN GRID
COORDINATES AND CAN BE SCALED UP TO GROUND USING A SCALE
FACTOR OF 1.0002. SCALING THE DRAWING UNIFORMLY MAY CAUSE
DISCREPANCIES IN ELEVATION DATA

TREE CROWN LINEWORK DERIVED FROM YORKMAPS AERIAL IMAGERY
DATED 2017

BACKGROUND IMAGE FROM YORKMAPS AERIAL IMAGERY DATED 2017
TRCA REGULATED LIMIT DERIVED FROM TRCA REGULATION MAPPING
IMAGERY

FIELDWORK WAS COMPLETED ON MAY 10, 2023.

DIGITAL DRAWING IS PROVIDED AS-IS AND DOES NOT HAVE ANY
GUARANTEE OR WARRANTY FROM KING EPCM

331.00

/f ;

e 5 X ,;33‘00

——
NG,
$REE CROWNLN
/{.
AREA IN TREES NOT OBSERVED|
WE
oRO\NNL
{REE
%
o)
0 o
K,_,_/—/fj\ °

LEGEND:
g DCB
o HP
$HYD

o MH

DOUBLE CATCHBASIN

HYDRO POLE

HYDRANT

MANHOLE

OVERHEAD UTILITY WIRE
GUY ANCHOR

LEGAL PROPERTY BOUNDARY
TREE CROWNLINE

333.00
3350 POST & WIRE FENCE
X

b~

X

REMAINS OF POST & WIRE FENCE

.

o e

X438 X

~

X

POST & WIRE FENCE

-~
~ —_—
EDGE

\\

———— -

/N

427528

u"’] =

S
§
Ol -

POST & WIRE FENCE

SCALE 1:2000
1cm = 20m

Om

100m 200m

i —

484931

PART 1 40R-5780

_--~ -
OF WATER —_——,—. e e ™

Municipality Notes

DRAWN STAMP&‘,:, e \’:\
v”‘:\'. 7 y =

DH ( . 7 —— ( "|- - ) ‘-:,
DATE '

MAY 17, 2023

KEY MAP

N TS ?I{_-;."_'al'

E 570 Hood Rd, Unit 26
P Markham, ON, L3R 4G7
& www.KingEPCM.com
M 647-459-5647

CLIENT

123 HWY 47 INC.

PROJECT NAME

123 HIGHWAY 47

PROJECT LOCATION
123 HIGHWAY 47

LEGAL DESCRIPTION: PT LTS 13 & 14 CON 1
UXBRIDGE PT 1 PL 40R5008 EXCEPT PT 1
PL 40R23365; UXBRIDGE, PIN 26830-0118

PRINT TITLE

TOPOGRAPHIC PLAN

FILE No.

SVY 1.1
No.| ISSUED FOR: DATE D';@/V CHECK
V1 INTERNAL REVIEW MAY 17,2023 DH T™W



AutoCAD SHX Text
329.00

AutoCAD SHX Text
329.00

AutoCAD SHX Text
329.00

AutoCAD SHX Text
331.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
327.50

AutoCAD SHX Text
328.00

AutoCAD SHX Text
328.50

AutoCAD SHX Text
329.50

AutoCAD SHX Text
330.00

AutoCAD SHX Text
330.50

AutoCAD SHX Text
331.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
334.50

AutoCAD SHX Text
331.00

AutoCAD SHX Text
331.00

AutoCAD SHX Text
331.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
330.00

AutoCAD SHX Text
330.50

AutoCAD SHX Text
331.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
340.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
340.00

AutoCAD SHX Text
340.50

AutoCAD SHX Text
331.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
331.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
331.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
330.50

AutoCAD SHX Text
331.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
340.00

AutoCAD SHX Text
340.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
339.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
339.00

AutoCAD SHX Text
339.50

AutoCAD SHX Text
337.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
333.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
333.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
340.00

AutoCAD SHX Text
329.50

AutoCAD SHX Text
330.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
335.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
331.50

AutoCAD SHX Text
339.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
339.00

AutoCAD SHX Text
341.00

AutoCAD SHX Text
340.75

AutoCAD SHX Text
340.75

AutoCAD SHX Text
340.75


= E Stormwater Management
P Rural Industrial Development
L :1 123 Regional Highway 47

Flexible. Dependable. On-site Engineering. Uxbridge, ON

APPENDIX II - SITE GRADING PLAN & SITE SERVICING PLAN

Page 33 of 45



GENERAL NOTES:
THIS IS NOT A PLAN OF SURVEY. BOUNDARY, PLANS, AND DISTANCES
SHOWN HEREON ARE COMPILED FROM REGISTRY OFFICE RECORDS AND
BEST FIT TO FIELDWORK USING PREVIOUS TOPOGRAPHIC DETAIL FROM
KING EPCM
ELEVATION AND DISTANCES ARE IN METERS UNLESS OTHERWISE NOTED

ELEVATIONS ARE GEODETIC HT_2(2010) AND ARE DERIVED FROM

CAN-NET VRS NETWORK
THIS DRAWING IS PREPARED IN UTM NAD 83 ZONE 17 (CSRS 2010).

BOUNDARY IS APPROXIMATE AND HAS NOT BEEN CONFIRMED IN THE
FIELD
HORIZONTAL COORDINATES IN THIS DRAWING ARE IN GRID
COORDINATES AND CAN BE SCALED UP TO GROUND USING A SCALE
FACTOR OF 1.0002. SCALING THE DRAWING UNIFORMLY MAY CAUSE
DISCREPANCIES IN ELEVATION DATA
BACKGROUND IMAGE FROM YORKMAPS AERIAL IMAGERY DATED 2017
TRCA REGULATED LIMIT DERIVED FROM TRCA REGULATION MAPPING
IMAGERY

DIGITAL DRAWING IS PROVIDED AS-IS AND DOES NOT HAVE ANY
GUARANTEE OR WARRANTY FROM KING EPCM

ORIGINAL TREE CROWNLINE OBSERVED MAY 9, 2023; TRCA STAKING
OBSERVED JULY 13, 2023 BY KING EPCM.

CONTRACTOR TO BE RESPONSIBLE TO ENSURE THAT THIS LOT AND

ADJOINING AREAS OF SITE ARE KEPT CLEAN AND FREE OF CONSTRUCTION

DEBRIS, AND THAT ROADWAYS ARE KEPT CLEAN OF MUD AND DEBRIS
ALL MEASUREMENTS STATED IN METERS, PIPE SIZES IN MILLIMETERS,

UNLESS OTHERWISE SPECIFIED EQUIVALENTS
CONTRACTOR SHALL CHECK AND VERIFY ALL GIVEN GRADE ELEVATIONS

AND DRAINAGE PRIOR TO CONSTRUCTION
DRIVEWAY CONSTRUCTION
INDUSTRIAL AND COMMERCIAL:
ASPHALT: 45mm HL3 SURFACE COURSE & 50mm HL8 BASE COURSE

GRANULAR: 150mm GRANULAR "A" & 460mm GRANULAR "B"

GRANULAR SHALL BE 98% COMPACTION

%07

= N o NS
E
@ ] o o < @ o 8 3 -8 =
s, 98 \asS|[\of =8 Us 9% 0 s D008 Sl asn A28 os FEe =
& o Sepri——— 42 3 I e Ben® T
2 gl 23 3 =8 & zs g 58 3 T

SEPTIC BED

33333

SEESW 5 4-030—E
g
®

¢ | SEPTIC BED

SEPTIC BED

%LE.

-LOT 11

SEPTIC BED

SEPTIC BED

Q

B
S

EPTIC BED

: SEPTIC BED
H3
PSD701.0 %
NV. 0
[

LEGEND:

339*20
339)220 SwW
INV, 339.20

-

WATER

@ BH 106
DICB

EE DpcB
O HP
O MH

EXISTING ELEVATION
PROPOSED ELEVATION

PROPOSED CL SWALE ELEVATION
PROPOSED SWALE INVERT ELEVATION
EXISTING SURFACE FLOW ROUTE
PROPOSED SURFACE FLOW ROUTE
EXISTING ELEVATION CONTOUR LINES

R.O.W.

PROPOSED CENTERLINE SWALE

PROPOSED WATERMAIN
PROPOSED HYDRANT
PROPOSED GATE VALVE
BOREHOLE

DITCH INLET CATCHBASIN

DOUBLE CATCHBASIN
HYDRO POLE

MANHOLE

OVERHEAD UTILITY WIRE
GUY ANCHOR

LEGAL PROPERTY BOUNDARY

TREE CROWNLINE

Municipality Notes

DRAWN

K.

STAMP

L.

DATE

DEC. 15, 2023

DEC 17, 2023

%0°C

14) 2.0°

E 3
3378051
- : 300
33860 -
33770
\ MATCH EXISTING GROUND

D= U —

—t

[V

PR — 7 )

341 341 341 341
— PROPOSED GROUND
340 340 340 340
e [he
a a
é g — PROPOSED GROUND
339 & % 339 339 =z 7 339
o o a a8
. 2 s . = =
3 & 5 5 2 2
< § § « 4 2
338 ' 0 ' 338 338 N 'é(' 'é(' 338
. [ o =
o © o o
20 i5.00mi \ 11.00m i i5.00mi w hd g g 04
2.0% | 20% - ¢ -
337 e . o,// 337 337 ! i ! 337
\/ 2gy 1 200m | [1100m | 500m o
—= =— 0.80m —=| =— 0.80m | lﬂ 2o /| l ]
2 g FILL! aa
336 -~ 336 336 \_/ i 336
——I |<— 0.80m —>| |<— 0.80m
335 335 335 /F 335
PROP. 300mm@ — |—EX. GROUND
PVC WATERMAIN \O
334 =X GROUND T 334 334 334
/L - (~——proP. 300mme
PVC WATERMAIN
-

333 — 333 333 333
332 332 332 332
CROSS SECTION A -A CROSS SECTIONB -B

SCALE H 1: 500 SCALE H 1: 500
V 1: 50 (TYP) V1:50 (TYP)
b 2!
P
//
/Ag@““
MATCH EXISTING GROUND . /'
e
B
7
Y v
//
/;/ 3 S FOT A
e, o > ®
//@-"’& g < °©
b FKoand ™
< /Isepricpen o% s
— /EX E‘é = [Zscxad
}/ ( % ‘é MATCH EXISTING GROUND
| [}
SCALE 1:2000
1cm = 20m
Oom 100m 200m

- —

EX 3T P ———
MATCH EXISTING GROUND

55~ t —
MATCH EXISTING GROUND

NTS ‘-J,—.;;'::‘x

Sy O

KEY MAP

At
._l;\\o

S\E

KING:

3780 14th Ave., Unit 211
Markham, ON, L3R 9Y5
www.KingEPCM.com

647-459-5647

CLIENT

123 HWY 47 INC.

PROJECT NAME

123 HIGHWAY 47

PROJECT LOCATION

123 HIGHWAY 47

LEGAL DESCRIPTION: PT LTS 13 & 14 CON 1
UXBRIDGE PT 1 PL 40R5008 EXCEPT PT 1
PL 40R23365; UXBRIDGE, PIN 26830-0118

PRINT TITLE

SITE GRADING AND SITE
SERVICING PLAN

FILE No.

EGR 1.1

No.

ISSUED FOR:

DATE

DRAW

CHECK

V16 ISSUED TO CLIENT

DEC 15, 2023

KL

TW



AutoCAD SHX Text
336.63

AutoCAD SHX Text
340.76

AutoCAD SHX Text
340.91

AutoCAD SHX Text
341.22

AutoCAD SHX Text
340.73

AutoCAD SHX Text
327.54

AutoCAD SHX Text
329.05

AutoCAD SHX Text
326.47

AutoCAD SHX Text
340.60

AutoCAD SHX Text
336.40

AutoCAD SHX Text
335.06

AutoCAD SHX Text
340.28

AutoCAD SHX Text
341.05

AutoCAD SHX Text
340.20

AutoCAD SHX Text
341.36

AutoCAD SHX Text
337.43

AutoCAD SHX Text
337.85

AutoCAD SHX Text
338.90

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.32

AutoCAD SHX Text
336.29

AutoCAD SHX Text
336.04

AutoCAD SHX Text
337.30

AutoCAD SHX Text
336.87

AutoCAD SHX Text
337.71

AutoCAD SHX Text
336.98

AutoCAD SHX Text
337.87

AutoCAD SHX Text
338.87

AutoCAD SHX Text
340.66

AutoCAD SHX Text
340.66

AutoCAD SHX Text
340.68

AutoCAD SHX Text
340.68

AutoCAD SHX Text
336.85

AutoCAD SHX Text
338.78

AutoCAD SHX Text
342.06

AutoCAD SHX Text
341.69

AutoCAD SHX Text
341.37

AutoCAD SHX Text
340.89

AutoCAD SHX Text
341.06

AutoCAD SHX Text
341.00

AutoCAD SHX Text
341.21

AutoCAD SHX Text
341.48

AutoCAD SHX Text
341.33

AutoCAD SHX Text
340.86

AutoCAD SHX Text
340.62

AutoCAD SHX Text
340.84

AutoCAD SHX Text
340.79

AutoCAD SHX Text
341.16

AutoCAD SHX Text
341.37

AutoCAD SHX Text
341.05

AutoCAD SHX Text
340.91

AutoCAD SHX Text
340.79

AutoCAD SHX Text
340.76

AutoCAD SHX Text
340.73

AutoCAD SHX Text
340.69

AutoCAD SHX Text
340.64

AutoCAD SHX Text
340.56

AutoCAD SHX Text
340.48

AutoCAD SHX Text
341.07

AutoCAD SHX Text
340.84

AutoCAD SHX Text
340.71

AutoCAD SHX Text
340.79

AutoCAD SHX Text
340.79

AutoCAD SHX Text
340.82

AutoCAD SHX Text
340.83

AutoCAD SHX Text
340.85

AutoCAD SHX Text
341.00

AutoCAD SHX Text
340.84

AutoCAD SHX Text
340.80

AutoCAD SHX Text
340.65

AutoCAD SHX Text
340.58

AutoCAD SHX Text
340.55

AutoCAD SHX Text
340.62

AutoCAD SHX Text
339.79

AutoCAD SHX Text
339.29

AutoCAD SHX Text
339.10

AutoCAD SHX Text
337.99

AutoCAD SHX Text
337.11

AutoCAD SHX Text
336.28

AutoCAD SHX Text
335.89

AutoCAD SHX Text
336.11

AutoCAD SHX Text
336.85

AutoCAD SHX Text
337.13

AutoCAD SHX Text
336.46

AutoCAD SHX Text
335.80

AutoCAD SHX Text
335.93

AutoCAD SHX Text
336.75

AutoCAD SHX Text
335.65

AutoCAD SHX Text
335.57

AutoCAD SHX Text
335.98

AutoCAD SHX Text
336.67

AutoCAD SHX Text
336.47

AutoCAD SHX Text
335.76

AutoCAD SHX Text
335.30

AutoCAD SHX Text
335.17

AutoCAD SHX Text
335.85

AutoCAD SHX Text
336.40

AutoCAD SHX Text
336.37

AutoCAD SHX Text
335.68

AutoCAD SHX Text
335.03

AutoCAD SHX Text
335.46

AutoCAD SHX Text
336.02

AutoCAD SHX Text
336.10

AutoCAD SHX Text
335.49

AutoCAD SHX Text
335.74

AutoCAD SHX Text
335.35

AutoCAD SHX Text
334.68

AutoCAD SHX Text
334.61

AutoCAD SHX Text
334.90

AutoCAD SHX Text
335.71

AutoCAD SHX Text
337.26

AutoCAD SHX Text
338.48

AutoCAD SHX Text
338.61

AutoCAD SHX Text
339.10

AutoCAD SHX Text
338.91

AutoCAD SHX Text
338.16

AutoCAD SHX Text
337.08

AutoCAD SHX Text
335.94

AutoCAD SHX Text
335.04

AutoCAD SHX Text
334.58

AutoCAD SHX Text
334.30

AutoCAD SHX Text
334.54

AutoCAD SHX Text
334.88

AutoCAD SHX Text
334.89

AutoCAD SHX Text
335.18

AutoCAD SHX Text
335.46

AutoCAD SHX Text
335.03

AutoCAD SHX Text
334.47

AutoCAD SHX Text
334.28

AutoCAD SHX Text
334.76

AutoCAD SHX Text
335.51

AutoCAD SHX Text
336.87

AutoCAD SHX Text
337.78

AutoCAD SHX Text
338.25

AutoCAD SHX Text
338.61

AutoCAD SHX Text
338.77

AutoCAD SHX Text
339.41

AutoCAD SHX Text
339.09

AutoCAD SHX Text
338.53

AutoCAD SHX Text
338.14

AutoCAD SHX Text
337.61

AutoCAD SHX Text
336.94

AutoCAD SHX Text
335.81

AutoCAD SHX Text
334.95

AutoCAD SHX Text
334.45

AutoCAD SHX Text
334.10

AutoCAD SHX Text
334.01

AutoCAD SHX Text
334.27

AutoCAD SHX Text
334.48

AutoCAD SHX Text
334.57

AutoCAD SHX Text
334.16

AutoCAD SHX Text
334.56

AutoCAD SHX Text
334.34

AutoCAD SHX Text
334.16

AutoCAD SHX Text
333.95

AutoCAD SHX Text
334.04

AutoCAD SHX Text
333.86

AutoCAD SHX Text
333.63

AutoCAD SHX Text
333.75

AutoCAD SHX Text
334.46

AutoCAD SHX Text
335.67

AutoCAD SHX Text
336.89

AutoCAD SHX Text
337.83

AutoCAD SHX Text
338.61

AutoCAD SHX Text
339.22

AutoCAD SHX Text
339.70

AutoCAD SHX Text
339.44

AutoCAD SHX Text
339.02

AutoCAD SHX Text
338.46

AutoCAD SHX Text
337.31

AutoCAD SHX Text
336.53

AutoCAD SHX Text
335.58

AutoCAD SHX Text
334.79

AutoCAD SHX Text
334.12

AutoCAD SHX Text
333.80

AutoCAD SHX Text
333.65

AutoCAD SHX Text
333.53

AutoCAD SHX Text
333.65

AutoCAD SHX Text
333.53

AutoCAD SHX Text
333.80

AutoCAD SHX Text
333.94

AutoCAD SHX Text
333.53

AutoCAD SHX Text
332.66

AutoCAD SHX Text
332.73

AutoCAD SHX Text
332.90

AutoCAD SHX Text
333.38

AutoCAD SHX Text
333.48

AutoCAD SHX Text
333.45

AutoCAD SHX Text
333.21

AutoCAD SHX Text
333.26

AutoCAD SHX Text
333.37

AutoCAD SHX Text
333.50

AutoCAD SHX Text
333.95

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.93

AutoCAD SHX Text
336.66

AutoCAD SHX Text
337.19

AutoCAD SHX Text
338.05

AutoCAD SHX Text
338.77

AutoCAD SHX Text
339.25

AutoCAD SHX Text
338.37

AutoCAD SHX Text
338.51

AutoCAD SHX Text
338.70

AutoCAD SHX Text
338.82

AutoCAD SHX Text
338.77

AutoCAD SHX Text
338.81

AutoCAD SHX Text
338.57

AutoCAD SHX Text
338.00

AutoCAD SHX Text
337.90

AutoCAD SHX Text
338.23

AutoCAD SHX Text
338.92

AutoCAD SHX Text
339.48

AutoCAD SHX Text
339.56

AutoCAD SHX Text
339.49

AutoCAD SHX Text
339.11

AutoCAD SHX Text
338.96

AutoCAD SHX Text
339.19

AutoCAD SHX Text
339.47

AutoCAD SHX Text
339.26

AutoCAD SHX Text
338.74

AutoCAD SHX Text
338.10

AutoCAD SHX Text
337.57

AutoCAD SHX Text
337.37

AutoCAD SHX Text
337.11

AutoCAD SHX Text
337.18

AutoCAD SHX Text
337.60

AutoCAD SHX Text
337.69

AutoCAD SHX Text
337.89

AutoCAD SHX Text
338.21

AutoCAD SHX Text
338.66

AutoCAD SHX Text
338.52

AutoCAD SHX Text
339.23

AutoCAD SHX Text
339.98

AutoCAD SHX Text
339.93

AutoCAD SHX Text
339.85

AutoCAD SHX Text
340.22

AutoCAD SHX Text
340.32

AutoCAD SHX Text
340.07

AutoCAD SHX Text
339.99

AutoCAD SHX Text
339.34

AutoCAD SHX Text
338.86

AutoCAD SHX Text
339.22

AutoCAD SHX Text
339.63

AutoCAD SHX Text
339.90

AutoCAD SHX Text
339.79

AutoCAD SHX Text
340.15

AutoCAD SHX Text
339.89

AutoCAD SHX Text
339.87

AutoCAD SHX Text
339.68

AutoCAD SHX Text
338.94

AutoCAD SHX Text
337.91

AutoCAD SHX Text
337.82

AutoCAD SHX Text
338.58

AutoCAD SHX Text
338.55

AutoCAD SHX Text
337.88

AutoCAD SHX Text
337.65

AutoCAD SHX Text
338.05

AutoCAD SHX Text
337.58

AutoCAD SHX Text
338.13

AutoCAD SHX Text
338.22

AutoCAD SHX Text
337.86

AutoCAD SHX Text
337.91

AutoCAD SHX Text
338.08

AutoCAD SHX Text
337.56

AutoCAD SHX Text
337.18

AutoCAD SHX Text
337.43

AutoCAD SHX Text
338.20

AutoCAD SHX Text
339.44

AutoCAD SHX Text
339.71

AutoCAD SHX Text
339.50

AutoCAD SHX Text
339.37

AutoCAD SHX Text
338.97

AutoCAD SHX Text
338.88

AutoCAD SHX Text
338.73

AutoCAD SHX Text
338.84

AutoCAD SHX Text
338.94

AutoCAD SHX Text
338.84

AutoCAD SHX Text
338.91

AutoCAD SHX Text
338.92

AutoCAD SHX Text
338.36

AutoCAD SHX Text
337.43

AutoCAD SHX Text
336.86

AutoCAD SHX Text
336.67

AutoCAD SHX Text
336.79

AutoCAD SHX Text
337.33

AutoCAD SHX Text
337.76

AutoCAD SHX Text
337.81

AutoCAD SHX Text
337.95

AutoCAD SHX Text
338.02

AutoCAD SHX Text
337.92

AutoCAD SHX Text
337.63

AutoCAD SHX Text
337.68

AutoCAD SHX Text
337.57

AutoCAD SHX Text
337.18

AutoCAD SHX Text
336.81

AutoCAD SHX Text
336.58

AutoCAD SHX Text
336.63

AutoCAD SHX Text
336.83

AutoCAD SHX Text
337.34

AutoCAD SHX Text
338.01

AutoCAD SHX Text
338.52

AutoCAD SHX Text
338.63

AutoCAD SHX Text
338.64

AutoCAD SHX Text
338.78

AutoCAD SHX Text
338.87

AutoCAD SHX Text
338.73

AutoCAD SHX Text
338.95

AutoCAD SHX Text
338.85

AutoCAD SHX Text
338.70

AutoCAD SHX Text
338.46

AutoCAD SHX Text
338.27

AutoCAD SHX Text
338.19

AutoCAD SHX Text
337.87

AutoCAD SHX Text
337.30

AutoCAD SHX Text
336.64

AutoCAD SHX Text
336.46

AutoCAD SHX Text
336.22

AutoCAD SHX Text
336.24

AutoCAD SHX Text
336.42

AutoCAD SHX Text
336.71

AutoCAD SHX Text
336.82

AutoCAD SHX Text
337.07

AutoCAD SHX Text
337.46

AutoCAD SHX Text
336.67

AutoCAD SHX Text
336.57

AutoCAD SHX Text
336.57

AutoCAD SHX Text
336.49

AutoCAD SHX Text
336.25

AutoCAD SHX Text
336.12

AutoCAD SHX Text
336.09

AutoCAD SHX Text
336.37

AutoCAD SHX Text
336.60

AutoCAD SHX Text
337.18

AutoCAD SHX Text
337.85

AutoCAD SHX Text
338.13

AutoCAD SHX Text
337.99

AutoCAD SHX Text
338.10

AutoCAD SHX Text
338.55

AutoCAD SHX Text
338.69

AutoCAD SHX Text
337.90

AutoCAD SHX Text
337.63

AutoCAD SHX Text
337.41

AutoCAD SHX Text
337.43

AutoCAD SHX Text
337.29

AutoCAD SHX Text
336.97

AutoCAD SHX Text
336.66

AutoCAD SHX Text
336.38

AutoCAD SHX Text
336.16

AutoCAD SHX Text
335.62

AutoCAD SHX Text
335.36

AutoCAD SHX Text
335.17

AutoCAD SHX Text
334.84

AutoCAD SHX Text
334.71

AutoCAD SHX Text
334.77

AutoCAD SHX Text
334.65

AutoCAD SHX Text
333.97

AutoCAD SHX Text
333.47

AutoCAD SHX Text
333.04

AutoCAD SHX Text
332.95

AutoCAD SHX Text
332.90

AutoCAD SHX Text
332.85

AutoCAD SHX Text
332.15

AutoCAD SHX Text
332.49

AutoCAD SHX Text
332.37

AutoCAD SHX Text
332.23

AutoCAD SHX Text
332.27

AutoCAD SHX Text
332.60

AutoCAD SHX Text
333.09

AutoCAD SHX Text
332.96

AutoCAD SHX Text
332.84

AutoCAD SHX Text
333.06

AutoCAD SHX Text
333.15

AutoCAD SHX Text
333.59

AutoCAD SHX Text
334.41

AutoCAD SHX Text
336.41

AutoCAD SHX Text
337.07

AutoCAD SHX Text
337.67

AutoCAD SHX Text
338.30

AutoCAD SHX Text
338.56

AutoCAD SHX Text
338.05

AutoCAD SHX Text
337.75

AutoCAD SHX Text
337.74

AutoCAD SHX Text
337.41

AutoCAD SHX Text
336.76

AutoCAD SHX Text
335.87

AutoCAD SHX Text
334.94

AutoCAD SHX Text
333.80

AutoCAD SHX Text
333.30

AutoCAD SHX Text
332.98

AutoCAD SHX Text
332.86

AutoCAD SHX Text
332.59

AutoCAD SHX Text
332.49

AutoCAD SHX Text
332.43

AutoCAD SHX Text
332.37

AutoCAD SHX Text
332.37

AutoCAD SHX Text
332.11

AutoCAD SHX Text
332.06

AutoCAD SHX Text
331.97

AutoCAD SHX Text
331.67

AutoCAD SHX Text
331.13

AutoCAD SHX Text
330.93

AutoCAD SHX Text
330.96

AutoCAD SHX Text
330.90

AutoCAD SHX Text
333.75

AutoCAD SHX Text
333.20

AutoCAD SHX Text
332.49

AutoCAD SHX Text
331.66

AutoCAD SHX Text
331.21

AutoCAD SHX Text
330.84

AutoCAD SHX Text
330.94

AutoCAD SHX Text
331.10

AutoCAD SHX Text
331.17

AutoCAD SHX Text
331.45

AutoCAD SHX Text
331.92

AutoCAD SHX Text
332.35

AutoCAD SHX Text
332.80

AutoCAD SHX Text
333.18

AutoCAD SHX Text
332.66

AutoCAD SHX Text
332.28

AutoCAD SHX Text
332.30

AutoCAD SHX Text
332.33

AutoCAD SHX Text
332.42

AutoCAD SHX Text
332.84

AutoCAD SHX Text
333.18

AutoCAD SHX Text
333.80

AutoCAD SHX Text
334.38

AutoCAD SHX Text
334.70

AutoCAD SHX Text
335.39

AutoCAD SHX Text
335.91

AutoCAD SHX Text
336.32

AutoCAD SHX Text
336.71

AutoCAD SHX Text
337.33

AutoCAD SHX Text
337.93

AutoCAD SHX Text
330.78

AutoCAD SHX Text
331.82

AutoCAD SHX Text
332.72

AutoCAD SHX Text
333.45

AutoCAD SHX Text
333.94

AutoCAD SHX Text
334.32

AutoCAD SHX Text
334.54

AutoCAD SHX Text
333.86

AutoCAD SHX Text
333.34

AutoCAD SHX Text
332.68

AutoCAD SHX Text
331.90

AutoCAD SHX Text
331.11

AutoCAD SHX Text
330.30

AutoCAD SHX Text
329.95

AutoCAD SHX Text
330.13

AutoCAD SHX Text
330.74

AutoCAD SHX Text
331.54

AutoCAD SHX Text
332.33

AutoCAD SHX Text
333.30

AutoCAD SHX Text
334.01

AutoCAD SHX Text
333.94

AutoCAD SHX Text
333.07

AutoCAD SHX Text
331.82

AutoCAD SHX Text
331.03

AutoCAD SHX Text
330.54

AutoCAD SHX Text
330.18

AutoCAD SHX Text
330.12

AutoCAD SHX Text
330.12

AutoCAD SHX Text
330.19

AutoCAD SHX Text
330.50

AutoCAD SHX Text
331.02

AutoCAD SHX Text
331.93

AutoCAD SHX Text
332.71

AutoCAD SHX Text
333.79

AutoCAD SHX Text
333.94

AutoCAD SHX Text
333.50

AutoCAD SHX Text
332.76

AutoCAD SHX Text
331.94

AutoCAD SHX Text
331.09

AutoCAD SHX Text
330.45

AutoCAD SHX Text
330.22

AutoCAD SHX Text
330.33

AutoCAD SHX Text
330.58

AutoCAD SHX Text
331.03

AutoCAD SHX Text
332.19

AutoCAD SHX Text
333.20

AutoCAD SHX Text
334.11

AutoCAD SHX Text
334.04

AutoCAD SHX Text
333.57

AutoCAD SHX Text
332.69

AutoCAD SHX Text
331.83

AutoCAD SHX Text
330.89

AutoCAD SHX Text
330.51

AutoCAD SHX Text
330.65

AutoCAD SHX Text
331.14

AutoCAD SHX Text
332.16

AutoCAD SHX Text
333.28

AutoCAD SHX Text
334.05

AutoCAD SHX Text
333.09

AutoCAD SHX Text
332.33

AutoCAD SHX Text
331.63

AutoCAD SHX Text
331.21

AutoCAD SHX Text
331.17

AutoCAD SHX Text
331.19

AutoCAD SHX Text
331.30

AutoCAD SHX Text
331.56

AutoCAD SHX Text
332.03

AutoCAD SHX Text
332.15

AutoCAD SHX Text
332.69

AutoCAD SHX Text
333.19

AutoCAD SHX Text
332.77

AutoCAD SHX Text
332.44

AutoCAD SHX Text
332.18

AutoCAD SHX Text
332.25

AutoCAD SHX Text
332.23

AutoCAD SHX Text
332.35

AutoCAD SHX Text
332.83

AutoCAD SHX Text
333.22

AutoCAD SHX Text
333.66

AutoCAD SHX Text
334.15

AutoCAD SHX Text
334.46

AutoCAD SHX Text
334.69

AutoCAD SHX Text
335.14

AutoCAD SHX Text
335.70

AutoCAD SHX Text
336.38

AutoCAD SHX Text
337.21

AutoCAD SHX Text
338.12

AutoCAD SHX Text
338.31

AutoCAD SHX Text
337.91

AutoCAD SHX Text
337.05

AutoCAD SHX Text
336.19

AutoCAD SHX Text
335.30

AutoCAD SHX Text
334.72

AutoCAD SHX Text
334.34

AutoCAD SHX Text
334.33

AutoCAD SHX Text
334.10

AutoCAD SHX Text
333.23

AutoCAD SHX Text
332.53

AutoCAD SHX Text
332.26

AutoCAD SHX Text
332.19

AutoCAD SHX Text
332.14

AutoCAD SHX Text
332.42

AutoCAD SHX Text
332.59

AutoCAD SHX Text
332.48

AutoCAD SHX Text
331.99

AutoCAD SHX Text
331.72

AutoCAD SHX Text
331.59

AutoCAD SHX Text
331.39

AutoCAD SHX Text
331.37

AutoCAD SHX Text
331.41

AutoCAD SHX Text
331.61

AutoCAD SHX Text
332.02

AutoCAD SHX Text
332.79

AutoCAD SHX Text
333.25

AutoCAD SHX Text
332.67

AutoCAD SHX Text
332.39

AutoCAD SHX Text
332.32

AutoCAD SHX Text
332.20

AutoCAD SHX Text
332.03

AutoCAD SHX Text
331.93

AutoCAD SHX Text
331.82

AutoCAD SHX Text
331.90

AutoCAD SHX Text
332.16

AutoCAD SHX Text
332.12

AutoCAD SHX Text
332.12

AutoCAD SHX Text
332.19

AutoCAD SHX Text
332.47

AutoCAD SHX Text
333.07

AutoCAD SHX Text
334.12

AutoCAD SHX Text
334.26

AutoCAD SHX Text
334.04

AutoCAD SHX Text
334.36

AutoCAD SHX Text
335.10

AutoCAD SHX Text
336.33

AutoCAD SHX Text
337.60

AutoCAD SHX Text
338.16

AutoCAD SHX Text
338.17

AutoCAD SHX Text
337.67

AutoCAD SHX Text
336.91

AutoCAD SHX Text
335.50

AutoCAD SHX Text
334.71

AutoCAD SHX Text
333.96

AutoCAD SHX Text
333.55

AutoCAD SHX Text
333.57

AutoCAD SHX Text
333.80

AutoCAD SHX Text
333.20

AutoCAD SHX Text
332.66

AutoCAD SHX Text
332.29

AutoCAD SHX Text
332.10

AutoCAD SHX Text
332.03

AutoCAD SHX Text
332.10

AutoCAD SHX Text
332.56

AutoCAD SHX Text
332.93

AutoCAD SHX Text
334.47

AutoCAD SHX Text
335.13

AutoCAD SHX Text
335.21

AutoCAD SHX Text
335.61

AutoCAD SHX Text
336.02

AutoCAD SHX Text
337.13

AutoCAD SHX Text
336.49

AutoCAD SHX Text
336.29

AutoCAD SHX Text
336.25

AutoCAD SHX Text
334.49

AutoCAD SHX Text
333.49

AutoCAD SHX Text
333.21

AutoCAD SHX Text
332.37

AutoCAD SHX Text
332.13

AutoCAD SHX Text
332.14

AutoCAD SHX Text
332.28

AutoCAD SHX Text
332.53

AutoCAD SHX Text
332.73

AutoCAD SHX Text
333.00

AutoCAD SHX Text
333.19

AutoCAD SHX Text
333.40

AutoCAD SHX Text
333.81

AutoCAD SHX Text
334.46

AutoCAD SHX Text
335.97

AutoCAD SHX Text
337.03

AutoCAD SHX Text
335.45

AutoCAD SHX Text
334.99

AutoCAD SHX Text
334.62

AutoCAD SHX Text
333.77

AutoCAD SHX Text
333.27

AutoCAD SHX Text
333.00

AutoCAD SHX Text
332.94

AutoCAD SHX Text
332.82

AutoCAD SHX Text
332.81

AutoCAD SHX Text
332.68

AutoCAD SHX Text
332.68

AutoCAD SHX Text
332.73

AutoCAD SHX Text
332.78

AutoCAD SHX Text
332.83

AutoCAD SHX Text
333.21

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.40

AutoCAD SHX Text
335.71

AutoCAD SHX Text
336.77

AutoCAD SHX Text
337.38

AutoCAD SHX Text
338.10

AutoCAD SHX Text
338.47

AutoCAD SHX Text
337.89

AutoCAD SHX Text
337.30

AutoCAD SHX Text
336.56

AutoCAD SHX Text
336.84

AutoCAD SHX Text
335.68

AutoCAD SHX Text
334.63

AutoCAD SHX Text
333.88

AutoCAD SHX Text
333.53

AutoCAD SHX Text
333.36

AutoCAD SHX Text
333.48

AutoCAD SHX Text
333.31

AutoCAD SHX Text
333.23

AutoCAD SHX Text
333.25

AutoCAD SHX Text
333.03

AutoCAD SHX Text
333.03

AutoCAD SHX Text
333.16

AutoCAD SHX Text
333.90

AutoCAD SHX Text
335.63

AutoCAD SHX Text
335.54

AutoCAD SHX Text
333.84

AutoCAD SHX Text
333.43

AutoCAD SHX Text
333.38

AutoCAD SHX Text
333.29

AutoCAD SHX Text
333.50

AutoCAD SHX Text
333.64

AutoCAD SHX Text
334.28

AutoCAD SHX Text
334.25

AutoCAD SHX Text
334.40

AutoCAD SHX Text
334.70

AutoCAD SHX Text
335.45

AutoCAD SHX Text
336.83

AutoCAD SHX Text
337.47

AutoCAD SHX Text
337.59

AutoCAD SHX Text
337.99

AutoCAD SHX Text
338.62

AutoCAD SHX Text
338.77

AutoCAD SHX Text
338.06

AutoCAD SHX Text
337.65

AutoCAD SHX Text
337.10

AutoCAD SHX Text
336.76

AutoCAD SHX Text
336.44

AutoCAD SHX Text
336.05

AutoCAD SHX Text
335.70

AutoCAD SHX Text
335.25

AutoCAD SHX Text
334.68

AutoCAD SHX Text
334.12

AutoCAD SHX Text
333.86

AutoCAD SHX Text
333.56

AutoCAD SHX Text
333.47

AutoCAD SHX Text
333.84

AutoCAD SHX Text
334.04

AutoCAD SHX Text
334.68

AutoCAD SHX Text
335.55

AutoCAD SHX Text
334.22

AutoCAD SHX Text
334.29

AutoCAD SHX Text
334.69

AutoCAD SHX Text
334.48

AutoCAD SHX Text
335.06

AutoCAD SHX Text
335.84

AutoCAD SHX Text
336.69

AutoCAD SHX Text
335.99

AutoCAD SHX Text
336.72

AutoCAD SHX Text
337.43

AutoCAD SHX Text
337.62

AutoCAD SHX Text
337.72

AutoCAD SHX Text
338.33

AutoCAD SHX Text
338.28

AutoCAD SHX Text
338.62

AutoCAD SHX Text
339.52

AutoCAD SHX Text
339.56

AutoCAD SHX Text
339.77

AutoCAD SHX Text
339.67

AutoCAD SHX Text
339.67

AutoCAD SHX Text
339.66

AutoCAD SHX Text
339.18

AutoCAD SHX Text
338.54

AutoCAD SHX Text
337.86

AutoCAD SHX Text
337.61

AutoCAD SHX Text
337.46

AutoCAD SHX Text
337.25

AutoCAD SHX Text
336.45

AutoCAD SHX Text
335.70

AutoCAD SHX Text
334.98

AutoCAD SHX Text
334.66

AutoCAD SHX Text
334.34

AutoCAD SHX Text
334.12

AutoCAD SHX Text
333.85

AutoCAD SHX Text
333.65

AutoCAD SHX Text
333.68

AutoCAD SHX Text
334.28

AutoCAD SHX Text
334.87

AutoCAD SHX Text
335.57

AutoCAD SHX Text
335.41

AutoCAD SHX Text
335.28

AutoCAD SHX Text
335.19

AutoCAD SHX Text
335.10

AutoCAD SHX Text
335.01

AutoCAD SHX Text
335.11

AutoCAD SHX Text
335.67

AutoCAD SHX Text
336.35

AutoCAD SHX Text
337.03

AutoCAD SHX Text
337.41

AutoCAD SHX Text
337.79

AutoCAD SHX Text
338.31

AutoCAD SHX Text
338.98

AutoCAD SHX Text
339.66

AutoCAD SHX Text
340.40

AutoCAD SHX Text
340.15

AutoCAD SHX Text
339.28

AutoCAD SHX Text
339.07

AutoCAD SHX Text
338.72

AutoCAD SHX Text
337.87

AutoCAD SHX Text
337.35

AutoCAD SHX Text
336.82

AutoCAD SHX Text
336.20

AutoCAD SHX Text
335.86

AutoCAD SHX Text
335.36

AutoCAD SHX Text
334.59

AutoCAD SHX Text
334.22

AutoCAD SHX Text
333.97

AutoCAD SHX Text
333.94

AutoCAD SHX Text
334.19

AutoCAD SHX Text
333.97

AutoCAD SHX Text
333.99

AutoCAD SHX Text
335.01

AutoCAD SHX Text
334.63

AutoCAD SHX Text
334.24

AutoCAD SHX Text
333.87

AutoCAD SHX Text
333.85

AutoCAD SHX Text
333.87

AutoCAD SHX Text
334.16

AutoCAD SHX Text
334.57

AutoCAD SHX Text
335.41

AutoCAD SHX Text
336.35

AutoCAD SHX Text
336.69

AutoCAD SHX Text
337.02

AutoCAD SHX Text
337.66

AutoCAD SHX Text
338.41

AutoCAD SHX Text
339.07

AutoCAD SHX Text
339.48

AutoCAD SHX Text
339.85

AutoCAD SHX Text
340.31

AutoCAD SHX Text
339.69

AutoCAD SHX Text
339.81

AutoCAD SHX Text
339.97

AutoCAD SHX Text
339.75

AutoCAD SHX Text
338.94

AutoCAD SHX Text
337.93

AutoCAD SHX Text
337.11

AutoCAD SHX Text
336.96

AutoCAD SHX Text
336.53

AutoCAD SHX Text
335.66

AutoCAD SHX Text
335.15

AutoCAD SHX Text
334.87

AutoCAD SHX Text
334.20

AutoCAD SHX Text
333.61

AutoCAD SHX Text
333.61

AutoCAD SHX Text
333.90

AutoCAD SHX Text
334.39

AutoCAD SHX Text
334.81

AutoCAD SHX Text
335.11

AutoCAD SHX Text
334.63

AutoCAD SHX Text
334.16

AutoCAD SHX Text
333.68

AutoCAD SHX Text
333.48

AutoCAD SHX Text
333.67

AutoCAD SHX Text
334.79

AutoCAD SHX Text
335.79

AutoCAD SHX Text
336.28

AutoCAD SHX Text
336.84

AutoCAD SHX Text
337.53

AutoCAD SHX Text
337.67

AutoCAD SHX Text
337.99

AutoCAD SHX Text
338.84

AutoCAD SHX Text
339.14

AutoCAD SHX Text
338.83

AutoCAD SHX Text
338.51

AutoCAD SHX Text
338.04

AutoCAD SHX Text
338.39

AutoCAD SHX Text
338.76

AutoCAD SHX Text
338.79

AutoCAD SHX Text
338.35

AutoCAD SHX Text
338.11

AutoCAD SHX Text
338.09

AutoCAD SHX Text
337.41

AutoCAD SHX Text
336.55

AutoCAD SHX Text
335.40

AutoCAD SHX Text
334.36

AutoCAD SHX Text
333.82

AutoCAD SHX Text
333.37

AutoCAD SHX Text
333.45

AutoCAD SHX Text
334.07

AutoCAD SHX Text
334.69

AutoCAD SHX Text
335.31

AutoCAD SHX Text
335.90

AutoCAD SHX Text
336.14

AutoCAD SHX Text
335.19

AutoCAD SHX Text
334.56

AutoCAD SHX Text
334.04

AutoCAD SHX Text
333.40

AutoCAD SHX Text
333.30

AutoCAD SHX Text
333.57

AutoCAD SHX Text
333.99

AutoCAD SHX Text
334.73

AutoCAD SHX Text
336.11

AutoCAD SHX Text
337.29

AutoCAD SHX Text
337.56

AutoCAD SHX Text
337.14

AutoCAD SHX Text
336.89

AutoCAD SHX Text
337.03

AutoCAD SHX Text
337.02

AutoCAD SHX Text
336.96

AutoCAD SHX Text
336.83

AutoCAD SHX Text
335.35

AutoCAD SHX Text
335.80

AutoCAD SHX Text
336.37

AutoCAD SHX Text
336.98

AutoCAD SHX Text
336.97

AutoCAD SHX Text
336.82

AutoCAD SHX Text
336.81

AutoCAD SHX Text
336.00

AutoCAD SHX Text
335.40

AutoCAD SHX Text
334.59

AutoCAD SHX Text
334.00

AutoCAD SHX Text
333.63

AutoCAD SHX Text
333.42

AutoCAD SHX Text
333.42

AutoCAD SHX Text
333.77

AutoCAD SHX Text
334.16

AutoCAD SHX Text
334.40

AutoCAD SHX Text
334.74

AutoCAD SHX Text
334.77

AutoCAD SHX Text
334.46

AutoCAD SHX Text
334.23

AutoCAD SHX Text
334.07

AutoCAD SHX Text
333.70

AutoCAD SHX Text
333.47

AutoCAD SHX Text
333.58

AutoCAD SHX Text
333.74

AutoCAD SHX Text
334.42

AutoCAD SHX Text
335.03

AutoCAD SHX Text
335.26

AutoCAD SHX Text
335.43

AutoCAD SHX Text
335.55

AutoCAD SHX Text
335.40

AutoCAD SHX Text
334.92

AutoCAD SHX Text
334.30

AutoCAD SHX Text
333.79

AutoCAD SHX Text
333.10

AutoCAD SHX Text
332.71

AutoCAD SHX Text
332.70

AutoCAD SHX Text
334.62

AutoCAD SHX Text
334.34

AutoCAD SHX Text
334.18

AutoCAD SHX Text
334.21

AutoCAD SHX Text
334.16

AutoCAD SHX Text
333.84

AutoCAD SHX Text
334.08

AutoCAD SHX Text
334.53

AutoCAD SHX Text
335.30

AutoCAD SHX Text
335.81

AutoCAD SHX Text
335.25

AutoCAD SHX Text
333.99

AutoCAD SHX Text
333.14

AutoCAD SHX Text
332.84

AutoCAD SHX Text
332.35

AutoCAD SHX Text
332.04

AutoCAD SHX Text
331.92

AutoCAD SHX Text
331.85

AutoCAD SHX Text
331.79

AutoCAD SHX Text
331.94

AutoCAD SHX Text
332.37

AutoCAD SHX Text
333.23

AutoCAD SHX Text
334.07

AutoCAD SHX Text
335.38

AutoCAD SHX Text
334.60

AutoCAD SHX Text
334.64

AutoCAD SHX Text
334.62

AutoCAD SHX Text
334.44

AutoCAD SHX Text
334.54

AutoCAD SHX Text
334.46

AutoCAD SHX Text
334.04

AutoCAD SHX Text
334.19

AutoCAD SHX Text
334.45

AutoCAD SHX Text
334.40

AutoCAD SHX Text
334.79

AutoCAD SHX Text
334.80

AutoCAD SHX Text
334.68

AutoCAD SHX Text
334.41

AutoCAD SHX Text
334.31

AutoCAD SHX Text
334.58

AutoCAD SHX Text
334.70

AutoCAD SHX Text
334.03

AutoCAD SHX Text
333.57

AutoCAD SHX Text
333.32

AutoCAD SHX Text
332.87

AutoCAD SHX Text
332.54

AutoCAD SHX Text
332.58

AutoCAD SHX Text
332.39

AutoCAD SHX Text
332.02

AutoCAD SHX Text
331.86

AutoCAD SHX Text
331.86

AutoCAD SHX Text
334.73

AutoCAD SHX Text
334.51

AutoCAD SHX Text
334.42

AutoCAD SHX Text
334.66

AutoCAD SHX Text
334.72

AutoCAD SHX Text
334.87

AutoCAD SHX Text
334.41

AutoCAD SHX Text
333.38

AutoCAD SHX Text
332.60

AutoCAD SHX Text
332.11

AutoCAD SHX Text
331.97

AutoCAD SHX Text
331.88

AutoCAD SHX Text
331.42

AutoCAD SHX Text
330.60

AutoCAD SHX Text
330.59

AutoCAD SHX Text
330.89

AutoCAD SHX Text
334.97

AutoCAD SHX Text
334.76

AutoCAD SHX Text
334.53

AutoCAD SHX Text
334.48

AutoCAD SHX Text
334.34

AutoCAD SHX Text
334.20

AutoCAD SHX Text
333.79

AutoCAD SHX Text
332.79

AutoCAD SHX Text
332.12

AutoCAD SHX Text
331.72

AutoCAD SHX Text
331.40

AutoCAD SHX Text
331.26

AutoCAD SHX Text
331.22

AutoCAD SHX Text
331.03

AutoCAD SHX Text
330.52

AutoCAD SHX Text
334.49

AutoCAD SHX Text
334.25

AutoCAD SHX Text
333.94

AutoCAD SHX Text
333.55

AutoCAD SHX Text
333.09

AutoCAD SHX Text
332.50

AutoCAD SHX Text
331.54

AutoCAD SHX Text
330.67

AutoCAD SHX Text
330.26

AutoCAD SHX Text
330.22

AutoCAD SHX Text
330.20

AutoCAD SHX Text
330.64

AutoCAD SHX Text
330.69

AutoCAD SHX Text
330.72

AutoCAD SHX Text
330.92

AutoCAD SHX Text
331.37

AutoCAD SHX Text
331.43

AutoCAD SHX Text
330.16

AutoCAD SHX Text
330.08

AutoCAD SHX Text
329.95

AutoCAD SHX Text
329.89

AutoCAD SHX Text
330.42

AutoCAD SHX Text
330.87

AutoCAD SHX Text
331.50

AutoCAD SHX Text
331.54

AutoCAD SHX Text
331.81

AutoCAD SHX Text
332.38

AutoCAD SHX Text
331.64

AutoCAD SHX Text
331.16

AutoCAD SHX Text
330.74

AutoCAD SHX Text
330.66

AutoCAD SHX Text
331.56

AutoCAD SHX Text
332.36

AutoCAD SHX Text
332.85

AutoCAD SHX Text
333.35

AutoCAD SHX Text
332.89

AutoCAD SHX Text
332.49

AutoCAD SHX Text
332.04

AutoCAD SHX Text
331.65

AutoCAD SHX Text
330.98

AutoCAD SHX Text
330.19

AutoCAD SHX Text
329.90

AutoCAD SHX Text
329.86

AutoCAD SHX Text
330.29

AutoCAD SHX Text
331.28

AutoCAD SHX Text
331.36

AutoCAD SHX Text
331.01

AutoCAD SHX Text
331.01

AutoCAD SHX Text
331.42

AutoCAD SHX Text
331.25

AutoCAD SHX Text
331.14

AutoCAD SHX Text
330.67

AutoCAD SHX Text
330.10

AutoCAD SHX Text
329.73

AutoCAD SHX Text
330.06

AutoCAD SHX Text
330.53

AutoCAD SHX Text
331.11

AutoCAD SHX Text
331.29

AutoCAD SHX Text
330.83

AutoCAD SHX Text
330.46

AutoCAD SHX Text
330.60

AutoCAD SHX Text
330.77

AutoCAD SHX Text
330.85

AutoCAD SHX Text
330.93

AutoCAD SHX Text
330.46

AutoCAD SHX Text
329.91

AutoCAD SHX Text
329.61

AutoCAD SHX Text
329.69

AutoCAD SHX Text
329.93

AutoCAD SHX Text
330.32

AutoCAD SHX Text
330.49

AutoCAD SHX Text
330.53

AutoCAD SHX Text
330.14

AutoCAD SHX Text
329.87

AutoCAD SHX Text
329.59

AutoCAD SHX Text
329.33

AutoCAD SHX Text
329.21

AutoCAD SHX Text
329.41

AutoCAD SHX Text
329.73

AutoCAD SHX Text
329.99

AutoCAD SHX Text
330.08

AutoCAD SHX Text
330.16

AutoCAD SHX Text
330.28

AutoCAD SHX Text
330.39

AutoCAD SHX Text
330.01

AutoCAD SHX Text
329.77

AutoCAD SHX Text
329.53

AutoCAD SHX Text
329.43

AutoCAD SHX Text
329.24

AutoCAD SHX Text
329.07

AutoCAD SHX Text
329.07

AutoCAD SHX Text
329.33

AutoCAD SHX Text
329.62

AutoCAD SHX Text
329.76

AutoCAD SHX Text
328.94

AutoCAD SHX Text
329.00

AutoCAD SHX Text
329.13

AutoCAD SHX Text
329.42

AutoCAD SHX Text
329.82

AutoCAD SHX Text
330.17

AutoCAD SHX Text
329.86

AutoCAD SHX Text
329.65

AutoCAD SHX Text
329.32

AutoCAD SHX Text
329.02

AutoCAD SHX Text
328.86

AutoCAD SHX Text
328.90

AutoCAD SHX Text
329.12

AutoCAD SHX Text
329.53

AutoCAD SHX Text
329.72

AutoCAD SHX Text
329.86

AutoCAD SHX Text
329.26

AutoCAD SHX Text
328.97

AutoCAD SHX Text
328.80

AutoCAD SHX Text
328.93

AutoCAD SHX Text
329.13

AutoCAD SHX Text
329.21

AutoCAD SHX Text
329.44

AutoCAD SHX Text
328.96

AutoCAD SHX Text
328.94

AutoCAD SHX Text
329.06

AutoCAD SHX Text
328.79

AutoCAD SHX Text
328.76

AutoCAD SHX Text
329.40

AutoCAD SHX Text
329.78

AutoCAD SHX Text
330.07

AutoCAD SHX Text
329.74

AutoCAD SHX Text
328.90

AutoCAD SHX Text
328.66

AutoCAD SHX Text
329.07

AutoCAD SHX Text
328.90

AutoCAD SHX Text
328.60

AutoCAD SHX Text
328.72

AutoCAD SHX Text
329.10

AutoCAD SHX Text
329.05

AutoCAD SHX Text
328.47

AutoCAD SHX Text
329.01

AutoCAD SHX Text
329.86

AutoCAD SHX Text
329.30

AutoCAD SHX Text
328.80

AutoCAD SHX Text
328.16

AutoCAD SHX Text
328.71

AutoCAD SHX Text
329.31

AutoCAD SHX Text
329.06

AutoCAD SHX Text
329.30

AutoCAD SHX Text
329.04

AutoCAD SHX Text
328.21

AutoCAD SHX Text
327.70

AutoCAD SHX Text
327.59

AutoCAD SHX Text
328.29

AutoCAD SHX Text
329.05

AutoCAD SHX Text
328.45

AutoCAD SHX Text
327.78

AutoCAD SHX Text
328.58

AutoCAD SHX Text
327.71

AutoCAD SHX Text
327.47

AutoCAD SHX Text
327.40

AutoCAD SHX Text
327.31

AutoCAD SHX Text
326.86

AutoCAD SHX Text
327.20

AutoCAD SHX Text
326.98

AutoCAD SHX Text
326.97

AutoCAD SHX Text
326.83

AutoCAD SHX Text
333.07

AutoCAD SHX Text
332.58

AutoCAD SHX Text
331.66

AutoCAD SHX Text
331.11

AutoCAD SHX Text
330.56

AutoCAD SHX Text
328.49

AutoCAD SHX Text
327.69

AutoCAD SHX Text
327.33

AutoCAD SHX Text
326.76

AutoCAD SHX Text
326.41

AutoCAD SHX Text
326.28

AutoCAD SHX Text
326.14

AutoCAD SHX Text
332.16

AutoCAD SHX Text
332.40

AutoCAD SHX Text
332.75

AutoCAD SHX Text
333.02

AutoCAD SHX Text
333.31

AutoCAD SHX Text
333.56

AutoCAD SHX Text
334.02

AutoCAD SHX Text
334.43

AutoCAD SHX Text
337.87

AutoCAD SHX Text
337.61

AutoCAD SHX Text
337.44

AutoCAD SHX Text
337.28

AutoCAD SHX Text
337.08

AutoCAD SHX Text
336.85

AutoCAD SHX Text
336.56

AutoCAD SHX Text
336.12

AutoCAD SHX Text
335.73

AutoCAD SHX Text
335.47

AutoCAD SHX Text
335.19

AutoCAD SHX Text
334.89

AutoCAD SHX Text
334.58

AutoCAD SHX Text
334.38

AutoCAD SHX Text
334.17

AutoCAD SHX Text
334.66

AutoCAD SHX Text
334.35

AutoCAD SHX Text
334.69

AutoCAD SHX Text
334.75

AutoCAD SHX Text
334.31

AutoCAD SHX Text
334.45

AutoCAD SHX Text
334.75

AutoCAD SHX Text
334.92

AutoCAD SHX Text
340.37

AutoCAD SHX Text
340.02

AutoCAD SHX Text
340.24

AutoCAD SHX Text
339.55

AutoCAD SHX Text
339.67

AutoCAD SHX Text
338.72

AutoCAD SHX Text
336.24

AutoCAD SHX Text
338.80

AutoCAD SHX Text
338.20

AutoCAD SHX Text
338.18

AutoCAD SHX Text
339.25

AutoCAD SHX Text
337.84

AutoCAD SHX Text
336.05

AutoCAD SHX Text
329.35

AutoCAD SHX Text
333.97

AutoCAD SHX Text
334.93

AutoCAD SHX Text
335.03

AutoCAD SHX Text
334.61

AutoCAD SHX Text
334.55

AutoCAD SHX Text
334.55

AutoCAD SHX Text
334.55

AutoCAD SHX Text
334.06

AutoCAD SHX Text
333.72

AutoCAD SHX Text
335.01

AutoCAD SHX Text
337.30

AutoCAD SHX Text
338.05

AutoCAD SHX Text
339.16

AutoCAD SHX Text
339.52

AutoCAD SHX Text
340.77

AutoCAD SHX Text
340.35

AutoCAD SHX Text
340.80

AutoCAD SHX Text
338.31

AutoCAD SHX Text
337.45

AutoCAD SHX Text
336.39

AutoCAD SHX Text
333.78

AutoCAD SHX Text
332.09

AutoCAD SHX Text
331.68

AutoCAD SHX Text
332.11

AutoCAD SHX Text
331.72

AutoCAD SHX Text
331.42

AutoCAD SHX Text
330.37

AutoCAD SHX Text
330.28

AutoCAD SHX Text
330.65

AutoCAD SHX Text
330.13

AutoCAD SHX Text
327.02

AutoCAD SHX Text
326.48

AutoCAD SHX Text
326.36

AutoCAD SHX Text
326.52

AutoCAD SHX Text
327.88

AutoCAD SHX Text
329.11

AutoCAD SHX Text
328.79

AutoCAD SHX Text
329.02

AutoCAD SHX Text
330.34

AutoCAD SHX Text
330.77

AutoCAD SHX Text
330.33

AutoCAD SHX Text
330.90

AutoCAD SHX Text
333.42

AutoCAD SHX Text
334.21

AutoCAD SHX Text
334.60

AutoCAD SHX Text
335.12

AutoCAD SHX Text
335.10

AutoCAD SHX Text
334.94

AutoCAD SHX Text
334.79

AutoCAD SHX Text
334.30

AutoCAD SHX Text
334.52

AutoCAD SHX Text
334.92

AutoCAD SHX Text
335.05

AutoCAD SHX Text
335.17

AutoCAD SHX Text
334.94

AutoCAD SHX Text
335.62

AutoCAD SHX Text
336.48

AutoCAD SHX Text
336.78

AutoCAD SHX Text
335.81

AutoCAD SHX Text
335.91

AutoCAD SHX Text
335.94

AutoCAD SHX Text
336.04

AutoCAD SHX Text
336.07

AutoCAD SHX Text
338.64

AutoCAD SHX Text
338.87

AutoCAD SHX Text
339.02

AutoCAD SHX Text
339.15

AutoCAD SHX Text
338.46

AutoCAD SHX Text
338.72

AutoCAD SHX Text
338.88

AutoCAD SHX Text
339.01

AutoCAD SHX Text
339.12

AutoCAD SHX Text
336.10

AutoCAD SHX Text
336.45

AutoCAD SHX Text
336.90

AutoCAD SHX Text
337.18

AutoCAD SHX Text
337.43

AutoCAD SHX Text
337.61

AutoCAD SHX Text
337.70

AutoCAD SHX Text
337.89

AutoCAD SHX Text
338.05

AutoCAD SHX Text
338.12

AutoCAD SHX Text
338.38

AutoCAD SHX Text
338.64

AutoCAD SHX Text
338.95

AutoCAD SHX Text
338.59

AutoCAD SHX Text
337.34

AutoCAD SHX Text
336.93

AutoCAD SHX Text
336.75

AutoCAD SHX Text
336.95

AutoCAD SHX Text
336.92

AutoCAD SHX Text
337.36

AutoCAD SHX Text
337.86

AutoCAD SHX Text
338.56

AutoCAD SHX Text
339.06

AutoCAD SHX Text
339.33

AutoCAD SHX Text
339.65

AutoCAD SHX Text
339.88

AutoCAD SHX Text
339.95

AutoCAD SHX Text
340.08

AutoCAD SHX Text
340.26

AutoCAD SHX Text
340.32

AutoCAD SHX Text
340.43

AutoCAD SHX Text
340.12

AutoCAD SHX Text
339.97

AutoCAD SHX Text
339.94

AutoCAD SHX Text
339.79

AutoCAD SHX Text
339.75

AutoCAD SHX Text
339.77

AutoCAD SHX Text
339.72

AutoCAD SHX Text
339.74

AutoCAD SHX Text
339.67

AutoCAD SHX Text
339.58

AutoCAD SHX Text
339.46

AutoCAD SHX Text
339.30

AutoCAD SHX Text
338.88

AutoCAD SHX Text
338.30

AutoCAD SHX Text
337.87

AutoCAD SHX Text
337.55

AutoCAD SHX Text
337.15

AutoCAD SHX Text
337.10

AutoCAD SHX Text
337.36

AutoCAD SHX Text
337.54

AutoCAD SHX Text
337.95

AutoCAD SHX Text
338.29

AutoCAD SHX Text
338.57

AutoCAD SHX Text
338.95

AutoCAD SHX Text
336.82

AutoCAD SHX Text
337.98

AutoCAD SHX Text
338.98

AutoCAD SHX Text
339.06

AutoCAD SHX Text
338.76

AutoCAD SHX Text
338.73

AutoCAD SHX Text
339.29

AutoCAD SHX Text
338.72

AutoCAD SHX Text
338.15

AutoCAD SHX Text
336.55

AutoCAD SHX Text
336.56

AutoCAD SHX Text
336.55

AutoCAD SHX Text
337.86

AutoCAD SHX Text
338.64

AutoCAD SHX Text
337.25

AutoCAD SHX Text
337.27

AutoCAD SHX Text
334.70

AutoCAD SHX Text
334.46

AutoCAD SHX Text
334.93

AutoCAD SHX Text
336.54

AutoCAD SHX Text
336.83

AutoCAD SHX Text
337.04

AutoCAD SHX Text
337.11

AutoCAD SHX Text
336.94

AutoCAD SHX Text
336.93

AutoCAD SHX Text
337.37

AutoCAD SHX Text
337.32

AutoCAD SHX Text
336.98

AutoCAD SHX Text
340.86

AutoCAD SHX Text
340.90

AutoCAD SHX Text
340.88

AutoCAD SHX Text
340.71

AutoCAD SHX Text
340.58

AutoCAD SHX Text
340.47

AutoCAD SHX Text
340.36

AutoCAD SHX Text
340.30

AutoCAD SHX Text
340.12

AutoCAD SHX Text
339.99

AutoCAD SHX Text
339.89

AutoCAD SHX Text
339.69

AutoCAD SHX Text
339.22

AutoCAD SHX Text
339.11

AutoCAD SHX Text
339.08

AutoCAD SHX Text
339.02

AutoCAD SHX Text
338.93

AutoCAD SHX Text
338.86

AutoCAD SHX Text
338.73

AutoCAD SHX Text
338.36

AutoCAD SHX Text
337.92

AutoCAD SHX Text
337.41

AutoCAD SHX Text
337.03

AutoCAD SHX Text
336.80

AutoCAD SHX Text
336.70

AutoCAD SHX Text
336.66

AutoCAD SHX Text
336.64

AutoCAD SHX Text
336.69

AutoCAD SHX Text
336.70

AutoCAD SHX Text
336.75

AutoCAD SHX Text
336.73

AutoCAD SHX Text
336.61

AutoCAD SHX Text
336.42

AutoCAD SHX Text
336.21

AutoCAD SHX Text
336.15

AutoCAD SHX Text
336.15

AutoCAD SHX Text
336.22

AutoCAD SHX Text
336.47

AutoCAD SHX Text
336.74

AutoCAD SHX Text
336.85

AutoCAD SHX Text
336.94

AutoCAD SHX Text
336.68

AutoCAD SHX Text
336.45

AutoCAD SHX Text
336.82

AutoCAD SHX Text
337.01

AutoCAD SHX Text
337.14

AutoCAD SHX Text
336.95

AutoCAD SHX Text
336.90

AutoCAD SHX Text
337.04

AutoCAD SHX Text
337.15

AutoCAD SHX Text
337.00

AutoCAD SHX Text
336.69

AutoCAD SHX Text
336.40

AutoCAD SHX Text
336.01

AutoCAD SHX Text
335.66

AutoCAD SHX Text
340.91

AutoCAD SHX Text
340.84

AutoCAD SHX Text
340.60

AutoCAD SHX Text
340.48

AutoCAD SHX Text
340.37

AutoCAD SHX Text
340.19

AutoCAD SHX Text
340.02

AutoCAD SHX Text
339.90

AutoCAD SHX Text
339.80

AutoCAD SHX Text
339.67

AutoCAD SHX Text
339.37

AutoCAD SHX Text
339.26

AutoCAD SHX Text
339.21

AutoCAD SHX Text
339.14

AutoCAD SHX Text
339.04

AutoCAD SHX Text
338.92

AutoCAD SHX Text
338.64

AutoCAD SHX Text
338.14

AutoCAD SHX Text
337.62

AutoCAD SHX Text
337.21

AutoCAD SHX Text
336.98

AutoCAD SHX Text
336.78

AutoCAD SHX Text
336.75

AutoCAD SHX Text
336.79

AutoCAD SHX Text
336.83

AutoCAD SHX Text
336.93

AutoCAD SHX Text
336.94

AutoCAD SHX Text
337.02

AutoCAD SHX Text
336.90

AutoCAD SHX Text
337.07

AutoCAD SHX Text
337.20

AutoCAD SHX Text
337.33

AutoCAD SHX Text
337.39

AutoCAD SHX Text
337.54

AutoCAD SHX Text
337.93

AutoCAD SHX Text
338.54

AutoCAD SHX Text
338.95

AutoCAD SHX Text
339.07

AutoCAD SHX Text
335.76

AutoCAD SHX Text
336.21

AutoCAD SHX Text
336.48

AutoCAD SHX Text
336.68

AutoCAD SHX Text
336.59

AutoCAD SHX Text
336.43

AutoCAD SHX Text
336.36

AutoCAD SHX Text
336.25

AutoCAD SHX Text
336.42

AutoCAD SHX Text
336.44

AutoCAD SHX Text
336.57

AutoCAD SHX Text
336.72

AutoCAD SHX Text
336.95

AutoCAD SHX Text
337.35

AutoCAD SHX Text
337.81

AutoCAD SHX Text
338.31

AutoCAD SHX Text
338.68

AutoCAD SHX Text
338.87

AutoCAD SHX Text
329.00

AutoCAD SHX Text
329.00

AutoCAD SHX Text
329.00

AutoCAD SHX Text
331.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
327.50

AutoCAD SHX Text
328.00

AutoCAD SHX Text
328.50

AutoCAD SHX Text
329.50

AutoCAD SHX Text
330.00

AutoCAD SHX Text
330.50

AutoCAD SHX Text
331.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
334.50

AutoCAD SHX Text
331.00

AutoCAD SHX Text
331.00

AutoCAD SHX Text
331.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
330.00

AutoCAD SHX Text
330.50

AutoCAD SHX Text
331.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
340.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
340.00

AutoCAD SHX Text
340.50

AutoCAD SHX Text
331.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
331.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
331.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
330.50

AutoCAD SHX Text
331.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
340.00

AutoCAD SHX Text
340.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
339.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
339.00

AutoCAD SHX Text
339.50

AutoCAD SHX Text
337.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
333.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
333.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
340.00

AutoCAD SHX Text
329.50

AutoCAD SHX Text
330.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
335.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
331.50

AutoCAD SHX Text
339.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
339.00

AutoCAD SHX Text
341.00

AutoCAD SHX Text
340.75

AutoCAD SHX Text
340.75

AutoCAD SHX Text
340.75

AutoCAD SHX Text
327.19

AutoCAD SHX Text
327.96

AutoCAD SHX Text
328.19

AutoCAD SHX Text
328.33

AutoCAD SHX Text
328.42

AutoCAD SHX Text
328.98

AutoCAD SHX Text
329.68

AutoCAD SHX Text
329.87

AutoCAD SHX Text
330.04

AutoCAD SHX Text
330.25

AutoCAD SHX Text
330.54

AutoCAD SHX Text
330.69

AutoCAD SHX Text
332.57

AutoCAD SHX Text
332.81

AutoCAD SHX Text
332.81


-3
© GENERAL NOTES: N\
T @ ,\) . THIS IS NOT A PLAN OF SURVEY. BOUNDARY, PLANS, AND DISTANCES
O CBD Oo SHOWN HEREON ARE COMPILED FROM REGISTRY OFFICE RECORDS AND
U 3 0\ BEST FIT TO FIELDWORK USING PREVIOUS TOPOGRAPHIC DETAIL FROM \
— m = KING EPCM 32
Z 0 g‘ . ELEVATION AND DISTANCES ARE IN METERS UNLESS OTHERWISE NOTED 79
0 C & L OT 1 4 . ELEVATIONS ARE GEODETIC HT_2(2010) AND ARE DERIVED FROM
Ig E CAN-NET VRS NETWORK \
> m O . THIS DRAWING IS PREPARED IN UTM NAD 83 ZONE 17 (CSRS 2010). 450 3 RIP
— Py O BOUNDARY IS APPROXIMATE AND HAS NOT BEEN CONFIRMED IN THE mm -RAP
oo R FELD AT A DEPTH OF 600MM
Z @ g . HORIZONTAL COORDINATES IN THIS DRAWING ARE IN GRID (OR \éVéTUF:\;I—/A\ELIET\?r';ISY\Iz;(E)SLAY \
~= o G) COORDINATES AND CAN BE SCALED UP TO GROUND USING A SCALE MATCH EX. GROUND \
N> B E D FACTOR OF 1.0002. SCALING THE DRAWING UNIFORMLY MAY CAUSE ' U ?\QZ\Q@
o — S E PT | C DISCREPANCIES IN ELEVATION DATA EMERGENCY SPILLWAY
S (12.0m WIDTH)
O . BACKGROUND IMAGE FROM YORKMAPS AERIAL IMAGERY DATED 2017 ' —~
o TRCA REGULATED LIMIT DERIVED FROM TRCA REGULATION MAPPING ~ 450mm@ RIP-RAP —
o STM MH3 560 IMAGERY AT A DEPTH OF 600MM _
D 8 3000mmydJ (OPSD 701.014) .0 é? 334.25 e DIGITAL DRAWING IS PROVIDED AS-IS AND DOES NOT HAVE ANY WITH TERRAFIX 270 RRLAY .
N > T T/G 335.70 GUARANTEE OR WARRANTY FROM KING EPCM (OR EQUIVALENT) UNDE 8.50 ~—
$ o N |NV 330 50 . ORIGINAL TREE CROWNLINE OBSERVED MAY 9, 2023; TRCA STAKING 4 T~
QQ - 3 OBSERVED JULY 13, 2023 BY KING EPCM. —
75 SE INV. 330.44 LEGEND:
0 o D ELEV. 331.20
677\7)0 $ ToP OF PO ELEV. 3309V EXISTING ELEVATION
LOT 1 3 SN 339.20 PROPOSED ELEVATION o
C © 4.1 SLOPE x Municipality Notes
L1 Cop N 339,20 SW PROPOSED CL SWALE ELEVATION v s
A @/’)Oo INV, 339.20 PROPOSED SWALE INVERT ELEVATION
0 A7 & EXISTING SURFACE FLOW ROUTE
IS
o S .328.20
/"M POND BOTTOM ELEV o - PROPOSED SURFACE FLOW ROUTE K.L.
HEADWALL —— 450mm@ RIP-RAP p1\/2¢5gT-M @ 4.8% .. —  EXISTING ELEVATION CONTOUR LINES
OPSD 804.040 AT A DEPTH OF 600MM ROW. o
TOP ELEV 332.50 . WITH TERRAFIX 270 R
INV./330.33 N *._ (OREQUIVALENT) UNDERLAY OUTFLOW CO'S\’ISF;S':; (|;/1|§NHOLE PROPOSED CENTERLINE SWALE DEC 14. 2023 DEC 17, 2023
HW GRATING N 2400mm@ -OP ' DICB  DITCH INLET CATCHBASIN ’
OPSD 804.050 o~ TOP GRATE 331.20
QPSD 8940159 5 WEIR INV. 329:70 (1.0m H'x 1.8m W) 55 DpcB DOUBLE CATCHBASIN
R W FENGE S 3 56,00 WITH 180mm ORIFICE PLATE INV. 329.00 o b ANHOLE
GALVANIZED HW FENCE C VN8 STORMWATER POND W INV. 329,
ST 6,340 SQM (68,250 SQFT) OUTLET E INV. 329:00 —— — ——  LEGAL PROPERTY BOUNDARY KEY MAP
¥ ) ~ N NN :
o . < TREE CROWNLINE NTS. e
4:1 SLOPE 4 1 SLOPE 1900mm
o
[ .SEPTIC BED
Q e 4
™~ 4-19mm@ 100mm 3
ANCHOR BOLTS '
c STAINLESS STEEL
& L PIPE WALL 4
VR W 0 £ 060 S THICKNESS
S G#tE I.OUU x . ¥ ! EX 334.00 06 i " FLOWOUTLET PIPE 8
S . . : : ) ) . EX 335. ORIFICE INVERT 3 i
Q EX 33700 1 Cm —_ 50m EX 33372 EX 33455 ELEV. 329.00m _g‘ﬁZ;“ETgL',%*f,AG{ﬁ,‘;”E*NT'SE,MDA%iE&SIDE 2, e
: MANHOLE DIAMETER AT OUTLET PIPE.
0 & 069
O m 250 m 500 m \— DRILL 19mm@ HOLES
h--;— __(C ORIFICE PLATE DETAIL - OUTFLOW MH , o
\ »2'9&9 ) NTS. dj \TE
LIl JLNWILLE
335 335 335 335
T 99.0m-1700mm@ CORRUGATED _
HDPE CULVERT @ 0.7% E &782; 4th é\’:le-,L;JFf;'g$151
P arknam, ,
MATCH EX. GROUND ® www.KingEPCM.com
334 334 334 334 M 647-459-5647
| —15.0m-1700mm@ CORRUGATED
i HDPE CULVERT @ 0.7%
CLIENT
/ /—MATCH EX. GROUND /—EX. GROUND
333 333 333 333 123 HWY 47 INC.
EX. GROUND\/ / N / MATCH EX. GROUND
_— —_
. — 450mm@ RIP-RAP
S T~
| - AT A DEPTH OF 600MM PROJECT NAME
1
332 55 GEBERT % 332 332 — — — WITH TERRAFIX 270 R 332 123 HIGHWAY 47
ELEV. 331.20 3 | . L WINGWALL —— — _— — . ~_ (OR EQUIVALENT) UNDERLAY
—_— J— _/ S
1.0M——f w TOP OF POND ELEV. 331.20 ' 3 w [OP OF POND ELEV. 331.20 ~_ EX_ GROUND PROJECT LOCATION
331 a 331 331 331 123 HIGHWAY 47
- —— HEADWALL TOP 330.70—__| )
“JEILL OPSD 804.040 EMERGENCY SPILLWAY LEGAL DESCRIPTION: PT LTS 13 & 14 CON 1
] TOP ELEV 332.50 DRY POND WEIR (1.0m H x 1.8m W) (12.0m WIDTH) UXBRIDGE PT 1 PL 40R5008 EXCEPT PT 1
-+ INV. 330.33 o _
— HW GRATING ) X PL 40R23365; UXBRIDGE, PIN 26830-0118
330 330 330 OPSD 804.050 BOTTOM 329.70 330
%, calvavizen i 6,340 SQM (68,250 SQFT ORIFIGE PLATE m2-CONC. 571 @ 1 g
1 1 1 s . GALVANIZED HW FENCE : ( , ) 12.5m-300mm@-PVC STM @ 4.8% INV.ELEV 329.00 —_ o s STORMWATER MANAGEMENT
329
- - P / FACILITY POND
BOTTOM OF POND 3000mm@ (OPSD 701.014
ELEV. 398.90 e 335_70< ) POND BOTTOM ELEV. 328.20 R, FILE No.
EX INV. ELEV. 328.50
N INV. 330.50 A
328 328 328 328
SE INV. 330.44 EGR 1.2
L MATC GRO OUTFLOW CONTROL MANHOLE 450mm@ RIP-RAP — G
MATCH EX. GROUND 2400mmg OPSD 703.013 AT A DEPTH OF 600MM
450mm@ RIP-RAP TOP GRATE 331.20 WITH TERRAFIX 270 R
AT A DEPTH OF 600MM WEIR INV. 329.70 (1.0m H x 1.8m W) (OR EQUIVALENT) UNDERLAY _ DRAW
327 327 327 WITH TERRAFIX 270 R W INV. 329.00 WITH 180mm ORIFICE PLATE INV. 329.00 327 No.| ISSUED FOR: DATE By | CHECK
(OR EQUIVALENT) UNDERLAY OUTLET E INV. 329.00
V1 | ISSUED TO CLIENT DEC 14,2023 | KL | TW
326 306 326 326

CROSS SECTIONC-C

SCALE H 1:500
V 1:50

CROSS SECTIOND -D

SCALE H 1:500
V1:50



AutoCAD SHX Text
335.06

AutoCAD SHX Text
331.67

AutoCAD SHX Text
331.13

AutoCAD SHX Text
330.93

AutoCAD SHX Text
330.96

AutoCAD SHX Text
330.90

AutoCAD SHX Text
333.75

AutoCAD SHX Text
333.20

AutoCAD SHX Text
332.49

AutoCAD SHX Text
331.66

AutoCAD SHX Text
331.21

AutoCAD SHX Text
330.84

AutoCAD SHX Text
330.94

AutoCAD SHX Text
331.10

AutoCAD SHX Text
331.17

AutoCAD SHX Text
331.45

AutoCAD SHX Text
331.92

AutoCAD SHX Text
330.78

AutoCAD SHX Text
331.82

AutoCAD SHX Text
332.72

AutoCAD SHX Text
333.45

AutoCAD SHX Text
333.94

AutoCAD SHX Text
334.32

AutoCAD SHX Text
334.54

AutoCAD SHX Text
333.86

AutoCAD SHX Text
333.34

AutoCAD SHX Text
332.68

AutoCAD SHX Text
331.90

AutoCAD SHX Text
331.11

AutoCAD SHX Text
330.30

AutoCAD SHX Text
329.95

AutoCAD SHX Text
330.13

AutoCAD SHX Text
330.74

AutoCAD SHX Text
331.54

AutoCAD SHX Text
332.33

AutoCAD SHX Text
333.30

AutoCAD SHX Text
334.01

AutoCAD SHX Text
333.94

AutoCAD SHX Text
333.07

AutoCAD SHX Text
331.82

AutoCAD SHX Text
331.03

AutoCAD SHX Text
330.54

AutoCAD SHX Text
330.18

AutoCAD SHX Text
330.12

AutoCAD SHX Text
330.12

AutoCAD SHX Text
330.19

AutoCAD SHX Text
330.50

AutoCAD SHX Text
331.02

AutoCAD SHX Text
331.93

AutoCAD SHX Text
332.71

AutoCAD SHX Text
333.79

AutoCAD SHX Text
333.94

AutoCAD SHX Text
333.50

AutoCAD SHX Text
332.76

AutoCAD SHX Text
331.94

AutoCAD SHX Text
331.09

AutoCAD SHX Text
330.45

AutoCAD SHX Text
330.22

AutoCAD SHX Text
330.33

AutoCAD SHX Text
330.58

AutoCAD SHX Text
331.03

AutoCAD SHX Text
332.19

AutoCAD SHX Text
333.20

AutoCAD SHX Text
334.11

AutoCAD SHX Text
334.04

AutoCAD SHX Text
333.57

AutoCAD SHX Text
332.69

AutoCAD SHX Text
331.83

AutoCAD SHX Text
330.89

AutoCAD SHX Text
330.51

AutoCAD SHX Text
330.65

AutoCAD SHX Text
331.14

AutoCAD SHX Text
332.16

AutoCAD SHX Text
333.28

AutoCAD SHX Text
334.05

AutoCAD SHX Text
333.09

AutoCAD SHX Text
332.33

AutoCAD SHX Text
331.63

AutoCAD SHX Text
331.21

AutoCAD SHX Text
331.17

AutoCAD SHX Text
331.19

AutoCAD SHX Text
331.30

AutoCAD SHX Text
331.56

AutoCAD SHX Text
332.03

AutoCAD SHX Text
332.15

AutoCAD SHX Text
331.99

AutoCAD SHX Text
331.72

AutoCAD SHX Text
331.59

AutoCAD SHX Text
331.39

AutoCAD SHX Text
331.37

AutoCAD SHX Text
331.41

AutoCAD SHX Text
331.61

AutoCAD SHX Text
332.02

AutoCAD SHX Text
332.79

AutoCAD SHX Text
333.25

AutoCAD SHX Text
332.67

AutoCAD SHX Text
332.39

AutoCAD SHX Text
332.32

AutoCAD SHX Text
332.20

AutoCAD SHX Text
332.03

AutoCAD SHX Text
331.93

AutoCAD SHX Text
331.82

AutoCAD SHX Text
332.56

AutoCAD SHX Text
332.93

AutoCAD SHX Text
334.47

AutoCAD SHX Text
335.13

AutoCAD SHX Text
335.21

AutoCAD SHX Text
335.61

AutoCAD SHX Text
336.02

AutoCAD SHX Text
337.13

AutoCAD SHX Text
336.49

AutoCAD SHX Text
336.29

AutoCAD SHX Text
336.25

AutoCAD SHX Text
334.49

AutoCAD SHX Text
333.49

AutoCAD SHX Text
333.21

AutoCAD SHX Text
332.37

AutoCAD SHX Text
335.40

AutoCAD SHX Text
335.71

AutoCAD SHX Text
336.77

AutoCAD SHX Text
337.38

AutoCAD SHX Text
338.10

AutoCAD SHX Text
338.47

AutoCAD SHX Text
337.89

AutoCAD SHX Text
329.35

AutoCAD SHX Text
333.97

AutoCAD SHX Text
334.93

AutoCAD SHX Text
335.03

AutoCAD SHX Text
334.61

AutoCAD SHX Text
334.55

AutoCAD SHX Text
334.55

AutoCAD SHX Text
334.55

AutoCAD SHX Text
334.06

AutoCAD SHX Text
333.72

AutoCAD SHX Text
335.01

AutoCAD SHX Text
337.30

AutoCAD SHX Text
338.05

AutoCAD SHX Text
339.16

AutoCAD SHX Text
333.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
331.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
331.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
331.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
330.50

AutoCAD SHX Text
331.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
329.50

AutoCAD SHX Text
330.00

AutoCAD SHX Text
327.96

AutoCAD SHX Text
328.19

AutoCAD SHX Text
328.33


GENERAL NOTES:

THIS IS NOT A PLAN OF SURVEY. BOUNDARY, PLANS, AND DISTANCES
SHOWN HEREON ARE COMPILED FROM REGISTRY OFFICE RECORDS AND
BEST FIT TO FIELDWORK USING PREVIOUS TOPOGRAPHIC DETAIL FROM
KING EPCM

ELEVATION AND DISTANCES ARE IN METERS UNLESS OTHERWISE NOTED
ELEVATIONS ARE GEODETIC HT_2(2010) AND ARE DERIVED FROM
CAN-NET VRS NETWORK

THIS DRAWING IS PREPARED IN UTM NAD 83 ZONE 17 (CSRS 2010).
BOUNDARY IS APPROXIMATE AND HAS NOT BEEN CONFIRMED IN THE
FIELD

HORIZONTAL COORDINATES IN THIS DRAWING ARE IN GRID
COORDINATES AND CAN BE SCALED UP TO GROUND USING A SCALE
FACTOR OF 1.0002. SCALING THE DRAWING UNIFORMLY MAY CAUSE
DISCREPANCIES IN ELEVATION DATA

BACKGROUND IMAGE FROM YORKMAPS AERIAL IMAGERY DATED 2017
TRCA REGULATED LIMIT DERIVED FROM TRCA REGULATION MAPPING
IMAGERY

DIGITAL DRAWING IS PROVIDED AS-IS AND DOES NOT HAVE ANY
GUARANTEE OR WARRANTY FROM KING EPCM

ORIGINAL TREE CROWNLINE OBSERVED MAY 9, 2023; TRCA STAKING
OBSERVED JULY 13, 2023 BY KING EPCM.

CONTRACTOR TO BE RESPONSIBLE TO ENSURE THAT THIS LOT AND

ADJOINING AREAS OF SITE ARE KEPT CLEAN AND FREE OF CONSTRUCTION
DEBRIS, AND THAT ROADWAYS ARE KEPT CLEAN OF MUD AND DEBRIS

2. ALL MEASUREMENTS STATED IN METERS, PIPE SIZES IN MILLIMETERS,
UNLESS OTHERWISE SPECIFIED EQUIVALENTS
3. CONTRACTOR SHALL CHECK AND VERIFY ALL GIVEN GRADE ELEVATIONS
AND DRAINAGE PRIOR TO CONSTRUCTION
ffg\. \_L MATCH EXISTING GROUND
N PART 1 40R-5780
SCALE 1:2000 /
1cm = 20m
Oom 100m 200m

- —

POST & WIRE FENCE

484.931

LEGEND:
EX 339.20 EXISTING ELEVATION
339,20 SW PROPOSED CL SWALE ELEVATION
INV, 339.20 PROPOSED SWALE INVERT ELEVATION
—p EXISTING SURFACE FLOW ROUTE
—p PROPOSED SURFACE FLOW ROUTE
339 EXISTING ELEVATION CONTOUR LINES
R.O.W.
—_— PROPOSED CENTERLINE SWALE
— DRAINAGE AREAS
DRAINAGE AREAS
= RUNOFF COEFFICIENT
@& BH106 BOREHOLE
"1 DICB  DITCH INLET CATCHBASIN
EE DcB DOUBLE CATCHBASIN
O HP HYDRO POLE
O MH MANHOLE
—— HO— OVERHEAD UTILITY WIRE
— GUY ANCHOR
—_— = LEGAL PROPERTY BOUNDARY
YT TREE CROWNLINE

Municipality Notes

DRAWN

K.L.

STAMP

0T % i %0{_,
TING GRgUND' 7o)

\Q;’GMATC’H‘ EXIS

287

DATE

DEC. 18, 2023

DEC 18, 2023

rd
N.T.S. pros®
wn
5
L%
2 >
(=5
—,E" ?: on
o i ","5 X dEﬁ
: 3
i
S

LCINCOLNVILLE

2 o

POBT & WIRE FENCE

EDGE OF WATER

"8p

/ = : M 45 v “~ - s P e
H;LDQ/E‘ 'T: Ii \ e /’.‘-v"" : ¥ f:ﬂ' T o b ] : — // A

].

3\'

~
—~ NN

\
N N
/
v/
I\
&

m
S
m
(@]
g
=
Z

)
B A S\ o
w5 LOT 10 PP &
S &L S
et g '
P 9 5,
2 \:55_6 o b 50°SFT) -6 —Hlo—D.
©  0° . — - . BV 03323
. & =D i ecal- el T 2-
+° [sepriceen ™ o7 St G et ) @
1" 1000m2s Ry L e g |
L 53
427.528
L MATCH EXISTING GROUND
MATCH EXISTING GROUND
PART 1 40R-5780
L o0 T /2

E 3780 14th Ave., Unit 211
P Markham, ON, L3R 9Y5
& www.KingEPCM.com
M 647-459-5647

CLIENT

123 HWY 47 INC.

PROJECT NAME

123 HIGHWAY 47

PROJECT LOCATION
123 HIGHWAY 47

LEGAL DESCRIPTION: PT LTS 13 & 14 CON 1
UXBRIDGE PT 1 PL 40R5008 EXCEPT PT 1
PL 40R23365; UXBRIDGE, PIN 26830-0118

PRINT TITLE

DRAINAGE PLAN

FILE No.

EGR 1.3

No.| ISSUED FOR:

DATE

DRAW

CHECK

V16 ISSUED TO CLIENT

DEC 18, 2023

KL

T™W



AutoCAD SHX Text
336.63

AutoCAD SHX Text
340.76

AutoCAD SHX Text
340.91

AutoCAD SHX Text
341.22

AutoCAD SHX Text
340.73

AutoCAD SHX Text
327.54

AutoCAD SHX Text
329.05

AutoCAD SHX Text
326.47

AutoCAD SHX Text
340.60

AutoCAD SHX Text
336.40

AutoCAD SHX Text
335.06

AutoCAD SHX Text
340.28

AutoCAD SHX Text
341.05

AutoCAD SHX Text
340.20

AutoCAD SHX Text
341.36

AutoCAD SHX Text
337.43

AutoCAD SHX Text
337.85

AutoCAD SHX Text
338.90

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.32

AutoCAD SHX Text
336.29

AutoCAD SHX Text
336.04

AutoCAD SHX Text
337.30

AutoCAD SHX Text
336.87

AutoCAD SHX Text
337.71

AutoCAD SHX Text
336.98

AutoCAD SHX Text
337.87

AutoCAD SHX Text
338.87

AutoCAD SHX Text
340.66

AutoCAD SHX Text
340.66

AutoCAD SHX Text
340.68

AutoCAD SHX Text
340.68

AutoCAD SHX Text
336.85

AutoCAD SHX Text
338.78

AutoCAD SHX Text
342.06

AutoCAD SHX Text
341.69

AutoCAD SHX Text
341.37

AutoCAD SHX Text
340.89

AutoCAD SHX Text
341.06

AutoCAD SHX Text
341.00

AutoCAD SHX Text
341.21

AutoCAD SHX Text
341.48

AutoCAD SHX Text
341.33

AutoCAD SHX Text
340.86

AutoCAD SHX Text
340.62

AutoCAD SHX Text
340.84

AutoCAD SHX Text
340.79

AutoCAD SHX Text
341.16

AutoCAD SHX Text
341.37

AutoCAD SHX Text
341.05

AutoCAD SHX Text
340.91

AutoCAD SHX Text
340.79

AutoCAD SHX Text
340.76

AutoCAD SHX Text
340.73

AutoCAD SHX Text
340.69

AutoCAD SHX Text
340.64

AutoCAD SHX Text
340.56

AutoCAD SHX Text
340.48

AutoCAD SHX Text
341.07

AutoCAD SHX Text
340.84

AutoCAD SHX Text
340.71

AutoCAD SHX Text
340.79

AutoCAD SHX Text
340.79

AutoCAD SHX Text
340.82

AutoCAD SHX Text
340.83

AutoCAD SHX Text
340.85

AutoCAD SHX Text
341.00

AutoCAD SHX Text
340.84

AutoCAD SHX Text
340.80

AutoCAD SHX Text
340.65

AutoCAD SHX Text
340.58

AutoCAD SHX Text
340.55

AutoCAD SHX Text
340.62

AutoCAD SHX Text
339.79

AutoCAD SHX Text
339.29

AutoCAD SHX Text
339.10

AutoCAD SHX Text
337.99

AutoCAD SHX Text
337.11

AutoCAD SHX Text
336.28

AutoCAD SHX Text
335.89

AutoCAD SHX Text
336.11

AutoCAD SHX Text
336.85

AutoCAD SHX Text
337.13

AutoCAD SHX Text
336.46

AutoCAD SHX Text
335.80

AutoCAD SHX Text
335.93

AutoCAD SHX Text
336.75

AutoCAD SHX Text
335.65

AutoCAD SHX Text
335.57

AutoCAD SHX Text
335.98

AutoCAD SHX Text
336.67

AutoCAD SHX Text
336.47

AutoCAD SHX Text
335.76

AutoCAD SHX Text
335.30

AutoCAD SHX Text
335.17

AutoCAD SHX Text
335.85

AutoCAD SHX Text
336.40

AutoCAD SHX Text
336.37

AutoCAD SHX Text
335.68

AutoCAD SHX Text
335.03

AutoCAD SHX Text
335.46

AutoCAD SHX Text
336.02

AutoCAD SHX Text
336.10

AutoCAD SHX Text
335.49

AutoCAD SHX Text
335.74

AutoCAD SHX Text
335.35

AutoCAD SHX Text
334.68

AutoCAD SHX Text
334.61

AutoCAD SHX Text
334.90

AutoCAD SHX Text
335.71

AutoCAD SHX Text
337.26

AutoCAD SHX Text
338.48

AutoCAD SHX Text
338.61

AutoCAD SHX Text
339.10

AutoCAD SHX Text
338.91

AutoCAD SHX Text
338.16

AutoCAD SHX Text
337.08

AutoCAD SHX Text
335.94

AutoCAD SHX Text
335.04

AutoCAD SHX Text
334.58

AutoCAD SHX Text
334.30

AutoCAD SHX Text
334.54

AutoCAD SHX Text
334.88

AutoCAD SHX Text
334.89

AutoCAD SHX Text
335.18

AutoCAD SHX Text
335.46

AutoCAD SHX Text
335.03

AutoCAD SHX Text
334.47

AutoCAD SHX Text
334.28

AutoCAD SHX Text
334.76

AutoCAD SHX Text
335.51

AutoCAD SHX Text
336.87

AutoCAD SHX Text
337.78

AutoCAD SHX Text
338.25

AutoCAD SHX Text
338.61

AutoCAD SHX Text
338.77

AutoCAD SHX Text
339.41

AutoCAD SHX Text
339.09

AutoCAD SHX Text
338.53

AutoCAD SHX Text
338.14

AutoCAD SHX Text
337.61

AutoCAD SHX Text
336.94

AutoCAD SHX Text
335.81

AutoCAD SHX Text
334.95

AutoCAD SHX Text
334.45

AutoCAD SHX Text
334.10

AutoCAD SHX Text
334.01

AutoCAD SHX Text
334.27

AutoCAD SHX Text
334.48

AutoCAD SHX Text
334.57

AutoCAD SHX Text
334.16

AutoCAD SHX Text
334.56

AutoCAD SHX Text
334.34

AutoCAD SHX Text
334.16

AutoCAD SHX Text
333.95

AutoCAD SHX Text
334.04

AutoCAD SHX Text
333.86

AutoCAD SHX Text
333.63

AutoCAD SHX Text
333.75

AutoCAD SHX Text
334.46

AutoCAD SHX Text
335.67

AutoCAD SHX Text
336.89

AutoCAD SHX Text
337.83

AutoCAD SHX Text
338.61

AutoCAD SHX Text
339.22

AutoCAD SHX Text
339.70

AutoCAD SHX Text
339.44

AutoCAD SHX Text
339.02

AutoCAD SHX Text
338.46

AutoCAD SHX Text
337.31

AutoCAD SHX Text
336.53

AutoCAD SHX Text
335.58

AutoCAD SHX Text
334.79

AutoCAD SHX Text
334.12

AutoCAD SHX Text
333.80

AutoCAD SHX Text
333.65

AutoCAD SHX Text
333.53

AutoCAD SHX Text
333.65

AutoCAD SHX Text
333.53

AutoCAD SHX Text
333.80

AutoCAD SHX Text
333.94

AutoCAD SHX Text
333.53

AutoCAD SHX Text
332.66

AutoCAD SHX Text
332.73

AutoCAD SHX Text
332.90

AutoCAD SHX Text
333.38

AutoCAD SHX Text
333.48

AutoCAD SHX Text
333.45

AutoCAD SHX Text
333.21

AutoCAD SHX Text
333.26

AutoCAD SHX Text
333.37

AutoCAD SHX Text
333.50

AutoCAD SHX Text
333.95

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.93

AutoCAD SHX Text
336.66

AutoCAD SHX Text
337.19

AutoCAD SHX Text
338.05

AutoCAD SHX Text
338.77

AutoCAD SHX Text
339.25

AutoCAD SHX Text
338.37

AutoCAD SHX Text
338.51

AutoCAD SHX Text
338.70

AutoCAD SHX Text
338.82

AutoCAD SHX Text
338.77

AutoCAD SHX Text
338.81

AutoCAD SHX Text
338.57

AutoCAD SHX Text
338.00

AutoCAD SHX Text
337.90

AutoCAD SHX Text
338.23

AutoCAD SHX Text
338.92

AutoCAD SHX Text
339.48

AutoCAD SHX Text
339.56

AutoCAD SHX Text
339.49

AutoCAD SHX Text
339.11

AutoCAD SHX Text
338.96

AutoCAD SHX Text
339.19

AutoCAD SHX Text
339.47

AutoCAD SHX Text
339.26

AutoCAD SHX Text
338.74

AutoCAD SHX Text
338.10

AutoCAD SHX Text
337.57

AutoCAD SHX Text
337.37

AutoCAD SHX Text
337.11

AutoCAD SHX Text
337.18

AutoCAD SHX Text
337.60

AutoCAD SHX Text
337.69

AutoCAD SHX Text
337.89

AutoCAD SHX Text
338.21

AutoCAD SHX Text
338.66

AutoCAD SHX Text
338.52

AutoCAD SHX Text
339.23

AutoCAD SHX Text
339.98

AutoCAD SHX Text
339.93

AutoCAD SHX Text
339.85

AutoCAD SHX Text
340.22

AutoCAD SHX Text
340.32

AutoCAD SHX Text
340.07

AutoCAD SHX Text
339.99

AutoCAD SHX Text
339.34

AutoCAD SHX Text
338.86

AutoCAD SHX Text
339.22

AutoCAD SHX Text
339.63

AutoCAD SHX Text
339.90

AutoCAD SHX Text
339.79

AutoCAD SHX Text
340.15

AutoCAD SHX Text
339.89

AutoCAD SHX Text
339.87

AutoCAD SHX Text
339.68

AutoCAD SHX Text
338.94

AutoCAD SHX Text
337.91

AutoCAD SHX Text
337.82

AutoCAD SHX Text
338.58

AutoCAD SHX Text
338.55

AutoCAD SHX Text
337.88

AutoCAD SHX Text
337.65

AutoCAD SHX Text
338.05

AutoCAD SHX Text
337.58

AutoCAD SHX Text
338.13

AutoCAD SHX Text
338.22

AutoCAD SHX Text
337.86

AutoCAD SHX Text
337.91

AutoCAD SHX Text
338.08

AutoCAD SHX Text
337.56

AutoCAD SHX Text
337.18

AutoCAD SHX Text
337.43

AutoCAD SHX Text
338.20

AutoCAD SHX Text
339.44

AutoCAD SHX Text
339.71

AutoCAD SHX Text
339.50

AutoCAD SHX Text
339.37

AutoCAD SHX Text
338.97

AutoCAD SHX Text
338.88

AutoCAD SHX Text
338.73

AutoCAD SHX Text
338.84

AutoCAD SHX Text
338.94

AutoCAD SHX Text
338.84

AutoCAD SHX Text
338.91

AutoCAD SHX Text
338.92

AutoCAD SHX Text
338.36

AutoCAD SHX Text
337.43

AutoCAD SHX Text
336.86

AutoCAD SHX Text
336.67

AutoCAD SHX Text
336.79

AutoCAD SHX Text
337.33

AutoCAD SHX Text
337.76

AutoCAD SHX Text
337.81

AutoCAD SHX Text
337.95

AutoCAD SHX Text
338.02

AutoCAD SHX Text
337.92

AutoCAD SHX Text
337.63

AutoCAD SHX Text
337.68

AutoCAD SHX Text
337.57

AutoCAD SHX Text
337.18

AutoCAD SHX Text
336.81

AutoCAD SHX Text
336.58

AutoCAD SHX Text
336.63

AutoCAD SHX Text
336.83

AutoCAD SHX Text
337.34

AutoCAD SHX Text
338.01

AutoCAD SHX Text
338.52

AutoCAD SHX Text
338.63

AutoCAD SHX Text
338.64

AutoCAD SHX Text
338.78

AutoCAD SHX Text
338.87

AutoCAD SHX Text
338.73

AutoCAD SHX Text
338.95

AutoCAD SHX Text
338.85

AutoCAD SHX Text
338.70

AutoCAD SHX Text
338.46

AutoCAD SHX Text
338.27

AutoCAD SHX Text
338.19

AutoCAD SHX Text
337.87

AutoCAD SHX Text
337.30

AutoCAD SHX Text
336.64

AutoCAD SHX Text
336.46

AutoCAD SHX Text
336.22

AutoCAD SHX Text
336.24

AutoCAD SHX Text
336.42

AutoCAD SHX Text
336.71

AutoCAD SHX Text
336.82

AutoCAD SHX Text
337.07

AutoCAD SHX Text
337.46

AutoCAD SHX Text
336.67

AutoCAD SHX Text
336.57

AutoCAD SHX Text
336.57

AutoCAD SHX Text
336.49

AutoCAD SHX Text
336.25

AutoCAD SHX Text
336.12

AutoCAD SHX Text
336.09

AutoCAD SHX Text
336.37

AutoCAD SHX Text
336.60

AutoCAD SHX Text
337.18

AutoCAD SHX Text
337.85

AutoCAD SHX Text
338.13

AutoCAD SHX Text
337.99

AutoCAD SHX Text
338.10

AutoCAD SHX Text
338.55

AutoCAD SHX Text
338.69

AutoCAD SHX Text
337.90

AutoCAD SHX Text
337.63

AutoCAD SHX Text
337.41

AutoCAD SHX Text
337.43

AutoCAD SHX Text
337.29

AutoCAD SHX Text
336.97

AutoCAD SHX Text
336.66

AutoCAD SHX Text
336.38

AutoCAD SHX Text
336.16

AutoCAD SHX Text
335.62

AutoCAD SHX Text
335.36

AutoCAD SHX Text
335.17

AutoCAD SHX Text
334.84

AutoCAD SHX Text
334.71

AutoCAD SHX Text
334.77

AutoCAD SHX Text
334.65

AutoCAD SHX Text
333.97

AutoCAD SHX Text
333.47

AutoCAD SHX Text
333.04

AutoCAD SHX Text
332.95

AutoCAD SHX Text
332.90

AutoCAD SHX Text
332.85

AutoCAD SHX Text
332.15

AutoCAD SHX Text
332.49

AutoCAD SHX Text
332.37

AutoCAD SHX Text
332.23

AutoCAD SHX Text
332.27

AutoCAD SHX Text
332.60

AutoCAD SHX Text
333.09

AutoCAD SHX Text
332.96

AutoCAD SHX Text
332.84

AutoCAD SHX Text
333.06

AutoCAD SHX Text
333.15

AutoCAD SHX Text
333.59

AutoCAD SHX Text
334.41

AutoCAD SHX Text
336.41

AutoCAD SHX Text
337.07

AutoCAD SHX Text
337.67

AutoCAD SHX Text
338.30

AutoCAD SHX Text
338.56

AutoCAD SHX Text
338.05

AutoCAD SHX Text
337.75

AutoCAD SHX Text
337.74

AutoCAD SHX Text
337.41

AutoCAD SHX Text
336.76

AutoCAD SHX Text
335.87

AutoCAD SHX Text
334.94

AutoCAD SHX Text
333.80

AutoCAD SHX Text
333.30

AutoCAD SHX Text
332.98

AutoCAD SHX Text
332.86

AutoCAD SHX Text
332.59

AutoCAD SHX Text
332.49

AutoCAD SHX Text
332.43

AutoCAD SHX Text
332.37

AutoCAD SHX Text
332.37

AutoCAD SHX Text
332.11

AutoCAD SHX Text
332.06

AutoCAD SHX Text
331.97

AutoCAD SHX Text
331.67

AutoCAD SHX Text
331.13

AutoCAD SHX Text
330.93

AutoCAD SHX Text
330.96

AutoCAD SHX Text
330.90

AutoCAD SHX Text
333.75

AutoCAD SHX Text
333.20

AutoCAD SHX Text
332.49

AutoCAD SHX Text
331.66

AutoCAD SHX Text
331.21

AutoCAD SHX Text
330.84

AutoCAD SHX Text
330.94

AutoCAD SHX Text
331.10

AutoCAD SHX Text
331.17

AutoCAD SHX Text
331.45

AutoCAD SHX Text
331.92

AutoCAD SHX Text
332.35

AutoCAD SHX Text
332.80

AutoCAD SHX Text
333.18

AutoCAD SHX Text
332.66

AutoCAD SHX Text
332.28

AutoCAD SHX Text
332.30

AutoCAD SHX Text
332.33

AutoCAD SHX Text
332.42

AutoCAD SHX Text
332.84

AutoCAD SHX Text
333.18

AutoCAD SHX Text
333.80

AutoCAD SHX Text
334.38

AutoCAD SHX Text
334.70

AutoCAD SHX Text
335.39

AutoCAD SHX Text
335.91

AutoCAD SHX Text
336.32

AutoCAD SHX Text
336.71

AutoCAD SHX Text
337.33

AutoCAD SHX Text
337.93

AutoCAD SHX Text
330.78

AutoCAD SHX Text
331.82

AutoCAD SHX Text
332.72

AutoCAD SHX Text
333.45

AutoCAD SHX Text
333.94

AutoCAD SHX Text
334.32

AutoCAD SHX Text
334.54

AutoCAD SHX Text
333.86

AutoCAD SHX Text
333.34

AutoCAD SHX Text
332.68

AutoCAD SHX Text
331.90

AutoCAD SHX Text
331.11

AutoCAD SHX Text
330.30

AutoCAD SHX Text
329.95

AutoCAD SHX Text
330.13

AutoCAD SHX Text
330.74

AutoCAD SHX Text
331.54

AutoCAD SHX Text
332.33

AutoCAD SHX Text
333.30

AutoCAD SHX Text
334.01

AutoCAD SHX Text
333.94

AutoCAD SHX Text
333.07

AutoCAD SHX Text
331.82

AutoCAD SHX Text
331.03

AutoCAD SHX Text
330.54

AutoCAD SHX Text
330.18

AutoCAD SHX Text
330.12

AutoCAD SHX Text
330.12

AutoCAD SHX Text
330.19

AutoCAD SHX Text
330.50

AutoCAD SHX Text
331.02

AutoCAD SHX Text
331.93

AutoCAD SHX Text
332.71

AutoCAD SHX Text
333.79

AutoCAD SHX Text
333.94

AutoCAD SHX Text
333.50

AutoCAD SHX Text
332.76

AutoCAD SHX Text
331.94

AutoCAD SHX Text
331.09

AutoCAD SHX Text
330.45

AutoCAD SHX Text
330.22

AutoCAD SHX Text
330.33

AutoCAD SHX Text
330.58

AutoCAD SHX Text
331.03

AutoCAD SHX Text
332.19

AutoCAD SHX Text
333.20

AutoCAD SHX Text
334.11

AutoCAD SHX Text
334.04

AutoCAD SHX Text
333.57

AutoCAD SHX Text
332.69

AutoCAD SHX Text
331.83

AutoCAD SHX Text
330.89

AutoCAD SHX Text
330.51

AutoCAD SHX Text
330.65

AutoCAD SHX Text
331.14

AutoCAD SHX Text
332.16

AutoCAD SHX Text
333.28

AutoCAD SHX Text
334.05

AutoCAD SHX Text
333.09

AutoCAD SHX Text
332.33

AutoCAD SHX Text
331.63

AutoCAD SHX Text
331.21

AutoCAD SHX Text
331.17

AutoCAD SHX Text
331.19

AutoCAD SHX Text
331.30

AutoCAD SHX Text
331.56

AutoCAD SHX Text
332.03

AutoCAD SHX Text
332.15

AutoCAD SHX Text
332.69

AutoCAD SHX Text
333.19

AutoCAD SHX Text
332.77

AutoCAD SHX Text
332.44

AutoCAD SHX Text
332.18

AutoCAD SHX Text
332.25

AutoCAD SHX Text
332.23

AutoCAD SHX Text
332.35

AutoCAD SHX Text
332.83

AutoCAD SHX Text
333.22

AutoCAD SHX Text
333.66

AutoCAD SHX Text
334.15

AutoCAD SHX Text
334.46

AutoCAD SHX Text
334.69

AutoCAD SHX Text
335.14

AutoCAD SHX Text
335.70

AutoCAD SHX Text
336.38

AutoCAD SHX Text
337.21

AutoCAD SHX Text
338.12

AutoCAD SHX Text
338.31

AutoCAD SHX Text
337.91

AutoCAD SHX Text
337.05

AutoCAD SHX Text
336.19

AutoCAD SHX Text
335.30

AutoCAD SHX Text
334.72

AutoCAD SHX Text
334.34

AutoCAD SHX Text
334.33

AutoCAD SHX Text
334.10

AutoCAD SHX Text
333.23

AutoCAD SHX Text
332.53

AutoCAD SHX Text
332.26

AutoCAD SHX Text
332.19

AutoCAD SHX Text
332.14

AutoCAD SHX Text
332.42

AutoCAD SHX Text
332.59

AutoCAD SHX Text
332.48

AutoCAD SHX Text
331.99

AutoCAD SHX Text
331.72

AutoCAD SHX Text
331.59

AutoCAD SHX Text
331.39

AutoCAD SHX Text
331.37

AutoCAD SHX Text
331.41

AutoCAD SHX Text
331.61

AutoCAD SHX Text
332.02

AutoCAD SHX Text
332.79

AutoCAD SHX Text
333.25

AutoCAD SHX Text
332.67

AutoCAD SHX Text
332.39

AutoCAD SHX Text
332.32

AutoCAD SHX Text
332.20

AutoCAD SHX Text
332.03

AutoCAD SHX Text
331.93

AutoCAD SHX Text
331.82

AutoCAD SHX Text
331.90

AutoCAD SHX Text
332.16

AutoCAD SHX Text
332.12

AutoCAD SHX Text
332.12

AutoCAD SHX Text
332.19

AutoCAD SHX Text
332.47

AutoCAD SHX Text
333.07

AutoCAD SHX Text
334.12

AutoCAD SHX Text
334.26

AutoCAD SHX Text
334.04

AutoCAD SHX Text
334.36

AutoCAD SHX Text
335.10

AutoCAD SHX Text
336.33

AutoCAD SHX Text
337.60

AutoCAD SHX Text
338.16

AutoCAD SHX Text
338.17

AutoCAD SHX Text
337.67

AutoCAD SHX Text
336.91

AutoCAD SHX Text
335.50

AutoCAD SHX Text
334.71

AutoCAD SHX Text
333.96

AutoCAD SHX Text
333.55

AutoCAD SHX Text
333.57

AutoCAD SHX Text
333.80

AutoCAD SHX Text
333.20

AutoCAD SHX Text
332.66

AutoCAD SHX Text
332.29

AutoCAD SHX Text
332.10

AutoCAD SHX Text
332.03

AutoCAD SHX Text
332.10

AutoCAD SHX Text
332.56

AutoCAD SHX Text
332.93

AutoCAD SHX Text
334.47

AutoCAD SHX Text
335.13

AutoCAD SHX Text
335.21

AutoCAD SHX Text
335.61

AutoCAD SHX Text
336.02

AutoCAD SHX Text
337.13

AutoCAD SHX Text
336.49

AutoCAD SHX Text
336.29

AutoCAD SHX Text
336.25

AutoCAD SHX Text
334.49

AutoCAD SHX Text
333.49

AutoCAD SHX Text
333.21

AutoCAD SHX Text
332.37

AutoCAD SHX Text
332.13

AutoCAD SHX Text
332.14

AutoCAD SHX Text
332.28

AutoCAD SHX Text
332.53

AutoCAD SHX Text
332.73

AutoCAD SHX Text
333.00

AutoCAD SHX Text
333.19

AutoCAD SHX Text
333.40

AutoCAD SHX Text
333.81

AutoCAD SHX Text
334.46

AutoCAD SHX Text
335.97

AutoCAD SHX Text
337.03

AutoCAD SHX Text
335.45

AutoCAD SHX Text
334.99

AutoCAD SHX Text
334.62

AutoCAD SHX Text
333.77

AutoCAD SHX Text
333.27

AutoCAD SHX Text
333.00

AutoCAD SHX Text
332.94

AutoCAD SHX Text
332.82

AutoCAD SHX Text
332.81

AutoCAD SHX Text
332.68

AutoCAD SHX Text
332.68

AutoCAD SHX Text
332.73

AutoCAD SHX Text
332.78

AutoCAD SHX Text
332.83

AutoCAD SHX Text
333.21

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.40

AutoCAD SHX Text
335.71

AutoCAD SHX Text
336.77

AutoCAD SHX Text
337.38

AutoCAD SHX Text
338.10

AutoCAD SHX Text
338.47

AutoCAD SHX Text
337.89

AutoCAD SHX Text
337.30

AutoCAD SHX Text
336.56

AutoCAD SHX Text
336.84

AutoCAD SHX Text
335.68

AutoCAD SHX Text
334.63

AutoCAD SHX Text
333.88

AutoCAD SHX Text
333.53

AutoCAD SHX Text
333.36

AutoCAD SHX Text
333.48

AutoCAD SHX Text
333.31

AutoCAD SHX Text
333.23

AutoCAD SHX Text
333.25

AutoCAD SHX Text
333.03

AutoCAD SHX Text
333.03

AutoCAD SHX Text
333.16

AutoCAD SHX Text
333.90

AutoCAD SHX Text
335.63

AutoCAD SHX Text
335.54

AutoCAD SHX Text
333.84

AutoCAD SHX Text
333.43

AutoCAD SHX Text
333.38

AutoCAD SHX Text
333.29

AutoCAD SHX Text
333.50

AutoCAD SHX Text
333.64

AutoCAD SHX Text
334.28

AutoCAD SHX Text
334.25

AutoCAD SHX Text
334.40

AutoCAD SHX Text
334.70

AutoCAD SHX Text
335.45

AutoCAD SHX Text
336.83

AutoCAD SHX Text
337.47

AutoCAD SHX Text
337.59

AutoCAD SHX Text
337.99

AutoCAD SHX Text
338.62

AutoCAD SHX Text
338.77

AutoCAD SHX Text
338.06

AutoCAD SHX Text
337.65

AutoCAD SHX Text
337.10

AutoCAD SHX Text
336.76

AutoCAD SHX Text
336.44

AutoCAD SHX Text
336.05

AutoCAD SHX Text
335.70

AutoCAD SHX Text
335.25

AutoCAD SHX Text
334.68

AutoCAD SHX Text
334.12

AutoCAD SHX Text
333.86

AutoCAD SHX Text
333.56

AutoCAD SHX Text
333.47

AutoCAD SHX Text
333.84

AutoCAD SHX Text
334.04

AutoCAD SHX Text
334.68

AutoCAD SHX Text
335.55

AutoCAD SHX Text
334.22

AutoCAD SHX Text
334.29

AutoCAD SHX Text
334.69

AutoCAD SHX Text
334.48

AutoCAD SHX Text
335.06

AutoCAD SHX Text
335.84

AutoCAD SHX Text
336.69

AutoCAD SHX Text
335.99

AutoCAD SHX Text
336.72

AutoCAD SHX Text
337.43

AutoCAD SHX Text
337.62

AutoCAD SHX Text
337.72

AutoCAD SHX Text
338.33

AutoCAD SHX Text
338.28

AutoCAD SHX Text
338.62

AutoCAD SHX Text
339.52

AutoCAD SHX Text
339.56

AutoCAD SHX Text
339.77

AutoCAD SHX Text
339.67

AutoCAD SHX Text
339.67

AutoCAD SHX Text
339.66

AutoCAD SHX Text
339.18

AutoCAD SHX Text
338.54

AutoCAD SHX Text
337.86

AutoCAD SHX Text
337.61

AutoCAD SHX Text
337.46

AutoCAD SHX Text
337.25

AutoCAD SHX Text
336.45

AutoCAD SHX Text
335.70

AutoCAD SHX Text
334.98

AutoCAD SHX Text
334.66

AutoCAD SHX Text
334.34

AutoCAD SHX Text
334.12

AutoCAD SHX Text
333.85

AutoCAD SHX Text
333.65

AutoCAD SHX Text
333.68

AutoCAD SHX Text
334.28

AutoCAD SHX Text
334.87

AutoCAD SHX Text
335.57

AutoCAD SHX Text
335.41

AutoCAD SHX Text
335.28

AutoCAD SHX Text
335.19

AutoCAD SHX Text
335.10

AutoCAD SHX Text
335.01

AutoCAD SHX Text
335.11

AutoCAD SHX Text
335.67

AutoCAD SHX Text
336.35

AutoCAD SHX Text
337.03

AutoCAD SHX Text
337.41

AutoCAD SHX Text
337.79

AutoCAD SHX Text
338.31

AutoCAD SHX Text
338.98

AutoCAD SHX Text
339.66

AutoCAD SHX Text
340.40

AutoCAD SHX Text
340.15

AutoCAD SHX Text
339.28

AutoCAD SHX Text
339.07

AutoCAD SHX Text
338.72

AutoCAD SHX Text
337.87

AutoCAD SHX Text
337.35

AutoCAD SHX Text
336.82

AutoCAD SHX Text
336.20

AutoCAD SHX Text
335.86

AutoCAD SHX Text
335.36

AutoCAD SHX Text
334.59

AutoCAD SHX Text
334.22

AutoCAD SHX Text
333.97

AutoCAD SHX Text
333.94

AutoCAD SHX Text
334.19

AutoCAD SHX Text
333.97

AutoCAD SHX Text
333.99

AutoCAD SHX Text
335.01

AutoCAD SHX Text
334.63

AutoCAD SHX Text
334.24

AutoCAD SHX Text
333.87

AutoCAD SHX Text
333.85

AutoCAD SHX Text
333.87

AutoCAD SHX Text
334.16

AutoCAD SHX Text
334.57

AutoCAD SHX Text
335.41

AutoCAD SHX Text
336.35

AutoCAD SHX Text
336.69

AutoCAD SHX Text
337.02

AutoCAD SHX Text
337.66

AutoCAD SHX Text
338.41

AutoCAD SHX Text
339.07

AutoCAD SHX Text
339.48

AutoCAD SHX Text
339.85

AutoCAD SHX Text
340.31

AutoCAD SHX Text
339.69

AutoCAD SHX Text
339.81

AutoCAD SHX Text
339.97

AutoCAD SHX Text
339.75

AutoCAD SHX Text
338.94

AutoCAD SHX Text
337.93

AutoCAD SHX Text
337.11

AutoCAD SHX Text
336.96

AutoCAD SHX Text
336.53

AutoCAD SHX Text
335.66

AutoCAD SHX Text
335.15

AutoCAD SHX Text
334.87

AutoCAD SHX Text
334.20

AutoCAD SHX Text
333.61

AutoCAD SHX Text
333.61

AutoCAD SHX Text
333.90

AutoCAD SHX Text
334.39

AutoCAD SHX Text
334.81

AutoCAD SHX Text
335.11

AutoCAD SHX Text
334.63

AutoCAD SHX Text
334.16

AutoCAD SHX Text
333.68

AutoCAD SHX Text
333.48

AutoCAD SHX Text
333.67

AutoCAD SHX Text
334.79

AutoCAD SHX Text
335.79

AutoCAD SHX Text
336.28

AutoCAD SHX Text
336.84

AutoCAD SHX Text
337.53

AutoCAD SHX Text
337.67

AutoCAD SHX Text
337.99

AutoCAD SHX Text
338.84

AutoCAD SHX Text
339.14

AutoCAD SHX Text
338.83

AutoCAD SHX Text
338.51

AutoCAD SHX Text
338.04

AutoCAD SHX Text
338.39

AutoCAD SHX Text
338.76

AutoCAD SHX Text
338.79

AutoCAD SHX Text
338.35

AutoCAD SHX Text
338.11

AutoCAD SHX Text
338.09

AutoCAD SHX Text
337.41

AutoCAD SHX Text
336.55

AutoCAD SHX Text
335.40

AutoCAD SHX Text
334.36

AutoCAD SHX Text
333.82

AutoCAD SHX Text
333.37

AutoCAD SHX Text
333.45

AutoCAD SHX Text
334.07

AutoCAD SHX Text
334.69

AutoCAD SHX Text
335.31

AutoCAD SHX Text
335.90

AutoCAD SHX Text
336.14

AutoCAD SHX Text
335.19

AutoCAD SHX Text
334.56

AutoCAD SHX Text
334.04

AutoCAD SHX Text
333.40

AutoCAD SHX Text
333.30

AutoCAD SHX Text
333.57

AutoCAD SHX Text
333.99

AutoCAD SHX Text
334.73

AutoCAD SHX Text
336.11

AutoCAD SHX Text
337.29

AutoCAD SHX Text
337.56

AutoCAD SHX Text
337.14

AutoCAD SHX Text
336.89

AutoCAD SHX Text
337.03

AutoCAD SHX Text
337.02

AutoCAD SHX Text
336.96

AutoCAD SHX Text
336.83

AutoCAD SHX Text
335.35

AutoCAD SHX Text
335.80

AutoCAD SHX Text
336.37

AutoCAD SHX Text
336.98

AutoCAD SHX Text
336.97

AutoCAD SHX Text
336.82

AutoCAD SHX Text
336.81

AutoCAD SHX Text
336.00

AutoCAD SHX Text
335.40

AutoCAD SHX Text
334.59

AutoCAD SHX Text
334.00

AutoCAD SHX Text
333.63

AutoCAD SHX Text
333.42

AutoCAD SHX Text
333.42

AutoCAD SHX Text
333.77

AutoCAD SHX Text
334.16

AutoCAD SHX Text
334.40

AutoCAD SHX Text
334.74

AutoCAD SHX Text
334.77

AutoCAD SHX Text
334.46

AutoCAD SHX Text
334.23

AutoCAD SHX Text
334.07

AutoCAD SHX Text
333.70

AutoCAD SHX Text
333.47

AutoCAD SHX Text
333.58

AutoCAD SHX Text
333.74

AutoCAD SHX Text
334.42

AutoCAD SHX Text
335.03

AutoCAD SHX Text
335.26

AutoCAD SHX Text
335.43

AutoCAD SHX Text
335.55

AutoCAD SHX Text
335.40

AutoCAD SHX Text
334.92

AutoCAD SHX Text
334.30

AutoCAD SHX Text
333.79

AutoCAD SHX Text
333.10

AutoCAD SHX Text
332.71

AutoCAD SHX Text
332.70

AutoCAD SHX Text
334.62

AutoCAD SHX Text
334.34

AutoCAD SHX Text
334.18

AutoCAD SHX Text
334.21

AutoCAD SHX Text
334.16

AutoCAD SHX Text
333.84

AutoCAD SHX Text
334.08

AutoCAD SHX Text
334.53

AutoCAD SHX Text
335.30

AutoCAD SHX Text
335.81

AutoCAD SHX Text
335.25

AutoCAD SHX Text
333.99

AutoCAD SHX Text
333.14

AutoCAD SHX Text
332.84

AutoCAD SHX Text
332.35

AutoCAD SHX Text
332.04

AutoCAD SHX Text
331.92

AutoCAD SHX Text
331.85

AutoCAD SHX Text
331.79

AutoCAD SHX Text
331.94

AutoCAD SHX Text
332.37

AutoCAD SHX Text
333.23

AutoCAD SHX Text
334.07

AutoCAD SHX Text
335.38

AutoCAD SHX Text
334.60

AutoCAD SHX Text
334.64

AutoCAD SHX Text
334.62

AutoCAD SHX Text
334.44

AutoCAD SHX Text
334.54

AutoCAD SHX Text
334.46

AutoCAD SHX Text
334.04

AutoCAD SHX Text
334.19

AutoCAD SHX Text
334.45

AutoCAD SHX Text
334.40

AutoCAD SHX Text
334.79

AutoCAD SHX Text
334.80

AutoCAD SHX Text
334.68

AutoCAD SHX Text
334.41

AutoCAD SHX Text
334.31

AutoCAD SHX Text
334.58

AutoCAD SHX Text
334.70

AutoCAD SHX Text
334.03

AutoCAD SHX Text
333.57

AutoCAD SHX Text
333.32

AutoCAD SHX Text
332.87

AutoCAD SHX Text
332.54

AutoCAD SHX Text
332.58

AutoCAD SHX Text
332.39

AutoCAD SHX Text
332.02

AutoCAD SHX Text
331.86

AutoCAD SHX Text
331.86

AutoCAD SHX Text
334.73

AutoCAD SHX Text
334.51

AutoCAD SHX Text
334.42

AutoCAD SHX Text
334.66

AutoCAD SHX Text
334.72

AutoCAD SHX Text
334.87

AutoCAD SHX Text
334.41

AutoCAD SHX Text
333.38

AutoCAD SHX Text
332.60

AutoCAD SHX Text
332.11

AutoCAD SHX Text
331.97

AutoCAD SHX Text
331.88

AutoCAD SHX Text
331.42

AutoCAD SHX Text
330.60

AutoCAD SHX Text
330.59

AutoCAD SHX Text
330.89

AutoCAD SHX Text
334.97

AutoCAD SHX Text
334.76

AutoCAD SHX Text
334.53

AutoCAD SHX Text
334.48

AutoCAD SHX Text
334.34

AutoCAD SHX Text
334.20

AutoCAD SHX Text
333.79

AutoCAD SHX Text
332.79

AutoCAD SHX Text
332.12

AutoCAD SHX Text
331.72

AutoCAD SHX Text
331.40

AutoCAD SHX Text
331.26

AutoCAD SHX Text
331.22

AutoCAD SHX Text
331.03

AutoCAD SHX Text
330.52

AutoCAD SHX Text
334.49

AutoCAD SHX Text
334.25

AutoCAD SHX Text
333.94

AutoCAD SHX Text
333.55

AutoCAD SHX Text
333.09

AutoCAD SHX Text
332.50

AutoCAD SHX Text
331.54

AutoCAD SHX Text
330.67

AutoCAD SHX Text
330.26

AutoCAD SHX Text
330.22

AutoCAD SHX Text
330.20

AutoCAD SHX Text
330.64

AutoCAD SHX Text
330.69

AutoCAD SHX Text
330.72

AutoCAD SHX Text
330.92

AutoCAD SHX Text
331.37

AutoCAD SHX Text
331.43

AutoCAD SHX Text
330.16

AutoCAD SHX Text
330.08

AutoCAD SHX Text
329.95

AutoCAD SHX Text
329.89

AutoCAD SHX Text
330.42

AutoCAD SHX Text
330.87

AutoCAD SHX Text
331.50

AutoCAD SHX Text
331.54

AutoCAD SHX Text
331.81

AutoCAD SHX Text
332.38

AutoCAD SHX Text
331.64

AutoCAD SHX Text
331.16

AutoCAD SHX Text
330.74

AutoCAD SHX Text
330.66

AutoCAD SHX Text
331.56

AutoCAD SHX Text
332.36

AutoCAD SHX Text
332.85

AutoCAD SHX Text
333.35

AutoCAD SHX Text
332.89

AutoCAD SHX Text
332.49

AutoCAD SHX Text
332.04

AutoCAD SHX Text
331.65

AutoCAD SHX Text
330.98

AutoCAD SHX Text
330.19

AutoCAD SHX Text
329.90

AutoCAD SHX Text
329.86

AutoCAD SHX Text
330.29

AutoCAD SHX Text
331.28

AutoCAD SHX Text
331.36

AutoCAD SHX Text
331.01

AutoCAD SHX Text
331.01

AutoCAD SHX Text
331.42

AutoCAD SHX Text
331.25

AutoCAD SHX Text
331.14

AutoCAD SHX Text
330.67

AutoCAD SHX Text
330.10

AutoCAD SHX Text
329.73

AutoCAD SHX Text
330.06

AutoCAD SHX Text
330.53

AutoCAD SHX Text
331.11

AutoCAD SHX Text
331.29

AutoCAD SHX Text
330.83

AutoCAD SHX Text
330.46

AutoCAD SHX Text
330.60

AutoCAD SHX Text
330.77

AutoCAD SHX Text
330.85

AutoCAD SHX Text
330.93

AutoCAD SHX Text
330.46

AutoCAD SHX Text
329.91

AutoCAD SHX Text
329.61

AutoCAD SHX Text
329.69

AutoCAD SHX Text
329.93

AutoCAD SHX Text
330.32

AutoCAD SHX Text
330.49

AutoCAD SHX Text
330.53

AutoCAD SHX Text
330.14

AutoCAD SHX Text
329.87

AutoCAD SHX Text
329.59

AutoCAD SHX Text
329.33

AutoCAD SHX Text
329.21

AutoCAD SHX Text
329.41

AutoCAD SHX Text
329.73

AutoCAD SHX Text
329.99

AutoCAD SHX Text
330.08

AutoCAD SHX Text
330.16

AutoCAD SHX Text
330.28

AutoCAD SHX Text
330.39

AutoCAD SHX Text
330.01

AutoCAD SHX Text
329.77

AutoCAD SHX Text
329.53

AutoCAD SHX Text
329.43

AutoCAD SHX Text
329.24

AutoCAD SHX Text
329.07

AutoCAD SHX Text
329.07

AutoCAD SHX Text
329.33

AutoCAD SHX Text
329.62

AutoCAD SHX Text
329.76

AutoCAD SHX Text
328.94

AutoCAD SHX Text
329.00

AutoCAD SHX Text
329.13

AutoCAD SHX Text
329.42

AutoCAD SHX Text
329.82

AutoCAD SHX Text
330.17

AutoCAD SHX Text
329.86

AutoCAD SHX Text
329.65

AutoCAD SHX Text
329.32

AutoCAD SHX Text
329.02

AutoCAD SHX Text
328.86

AutoCAD SHX Text
328.90

AutoCAD SHX Text
329.12

AutoCAD SHX Text
329.53

AutoCAD SHX Text
329.72

AutoCAD SHX Text
329.86

AutoCAD SHX Text
329.26

AutoCAD SHX Text
328.97

AutoCAD SHX Text
328.80

AutoCAD SHX Text
328.93

AutoCAD SHX Text
329.13

AutoCAD SHX Text
329.21

AutoCAD SHX Text
329.44

AutoCAD SHX Text
328.96

AutoCAD SHX Text
328.94

AutoCAD SHX Text
329.06

AutoCAD SHX Text
328.79

AutoCAD SHX Text
328.76

AutoCAD SHX Text
329.40

AutoCAD SHX Text
329.78

AutoCAD SHX Text
330.07

AutoCAD SHX Text
329.74

AutoCAD SHX Text
328.90

AutoCAD SHX Text
328.66

AutoCAD SHX Text
329.07

AutoCAD SHX Text
328.90

AutoCAD SHX Text
328.60

AutoCAD SHX Text
328.72

AutoCAD SHX Text
329.10

AutoCAD SHX Text
329.05

AutoCAD SHX Text
328.47

AutoCAD SHX Text
329.01

AutoCAD SHX Text
329.86

AutoCAD SHX Text
329.30

AutoCAD SHX Text
328.80

AutoCAD SHX Text
328.16

AutoCAD SHX Text
328.71

AutoCAD SHX Text
329.31

AutoCAD SHX Text
329.06

AutoCAD SHX Text
329.30

AutoCAD SHX Text
329.04

AutoCAD SHX Text
328.21

AutoCAD SHX Text
327.70

AutoCAD SHX Text
327.59

AutoCAD SHX Text
328.29

AutoCAD SHX Text
329.05

AutoCAD SHX Text
328.45

AutoCAD SHX Text
327.78

AutoCAD SHX Text
328.58

AutoCAD SHX Text
327.71

AutoCAD SHX Text
327.47

AutoCAD SHX Text
327.40

AutoCAD SHX Text
327.31

AutoCAD SHX Text
326.86

AutoCAD SHX Text
327.20

AutoCAD SHX Text
326.98

AutoCAD SHX Text
326.97

AutoCAD SHX Text
326.83

AutoCAD SHX Text
333.07

AutoCAD SHX Text
332.58

AutoCAD SHX Text
331.66

AutoCAD SHX Text
331.11

AutoCAD SHX Text
330.56

AutoCAD SHX Text
328.49

AutoCAD SHX Text
327.69

AutoCAD SHX Text
327.33

AutoCAD SHX Text
326.76

AutoCAD SHX Text
326.41

AutoCAD SHX Text
326.28

AutoCAD SHX Text
326.14

AutoCAD SHX Text
332.16

AutoCAD SHX Text
332.40

AutoCAD SHX Text
332.75

AutoCAD SHX Text
333.02

AutoCAD SHX Text
333.31

AutoCAD SHX Text
333.56

AutoCAD SHX Text
334.02

AutoCAD SHX Text
334.43

AutoCAD SHX Text
337.87

AutoCAD SHX Text
337.61

AutoCAD SHX Text
337.44

AutoCAD SHX Text
337.28

AutoCAD SHX Text
337.08

AutoCAD SHX Text
336.85

AutoCAD SHX Text
336.56

AutoCAD SHX Text
336.12

AutoCAD SHX Text
335.73

AutoCAD SHX Text
335.47

AutoCAD SHX Text
335.19

AutoCAD SHX Text
334.89

AutoCAD SHX Text
334.58

AutoCAD SHX Text
334.38

AutoCAD SHX Text
334.17

AutoCAD SHX Text
334.66

AutoCAD SHX Text
334.35

AutoCAD SHX Text
334.69

AutoCAD SHX Text
334.75

AutoCAD SHX Text
334.31

AutoCAD SHX Text
334.45

AutoCAD SHX Text
334.75

AutoCAD SHX Text
334.92

AutoCAD SHX Text
340.37

AutoCAD SHX Text
340.02

AutoCAD SHX Text
340.24

AutoCAD SHX Text
339.55

AutoCAD SHX Text
339.67

AutoCAD SHX Text
338.72

AutoCAD SHX Text
336.24

AutoCAD SHX Text
338.80

AutoCAD SHX Text
338.20

AutoCAD SHX Text
338.18

AutoCAD SHX Text
339.25

AutoCAD SHX Text
337.84

AutoCAD SHX Text
336.05

AutoCAD SHX Text
329.35

AutoCAD SHX Text
333.97

AutoCAD SHX Text
334.93

AutoCAD SHX Text
335.03

AutoCAD SHX Text
334.61

AutoCAD SHX Text
334.55

AutoCAD SHX Text
334.55

AutoCAD SHX Text
334.55

AutoCAD SHX Text
334.06

AutoCAD SHX Text
333.72

AutoCAD SHX Text
335.01

AutoCAD SHX Text
337.30

AutoCAD SHX Text
338.05

AutoCAD SHX Text
339.16

AutoCAD SHX Text
339.52

AutoCAD SHX Text
340.77

AutoCAD SHX Text
340.35

AutoCAD SHX Text
340.80

AutoCAD SHX Text
338.31

AutoCAD SHX Text
337.45

AutoCAD SHX Text
336.39

AutoCAD SHX Text
333.78

AutoCAD SHX Text
332.09

AutoCAD SHX Text
331.68

AutoCAD SHX Text
332.11

AutoCAD SHX Text
331.72

AutoCAD SHX Text
331.42

AutoCAD SHX Text
330.37

AutoCAD SHX Text
330.28

AutoCAD SHX Text
330.65

AutoCAD SHX Text
330.13

AutoCAD SHX Text
327.02

AutoCAD SHX Text
326.48

AutoCAD SHX Text
326.36

AutoCAD SHX Text
326.52

AutoCAD SHX Text
327.88

AutoCAD SHX Text
329.11

AutoCAD SHX Text
328.79

AutoCAD SHX Text
329.02

AutoCAD SHX Text
330.34

AutoCAD SHX Text
330.77

AutoCAD SHX Text
330.33

AutoCAD SHX Text
330.90

AutoCAD SHX Text
333.42

AutoCAD SHX Text
334.21

AutoCAD SHX Text
334.60

AutoCAD SHX Text
335.12

AutoCAD SHX Text
335.10

AutoCAD SHX Text
334.94

AutoCAD SHX Text
334.79

AutoCAD SHX Text
334.30

AutoCAD SHX Text
334.52

AutoCAD SHX Text
334.92

AutoCAD SHX Text
335.05

AutoCAD SHX Text
335.17

AutoCAD SHX Text
334.94

AutoCAD SHX Text
335.62

AutoCAD SHX Text
336.48

AutoCAD SHX Text
336.78

AutoCAD SHX Text
335.81

AutoCAD SHX Text
335.91

AutoCAD SHX Text
335.94

AutoCAD SHX Text
336.04

AutoCAD SHX Text
336.07

AutoCAD SHX Text
338.64

AutoCAD SHX Text
338.87

AutoCAD SHX Text
339.02

AutoCAD SHX Text
339.15

AutoCAD SHX Text
338.46

AutoCAD SHX Text
338.72

AutoCAD SHX Text
338.88

AutoCAD SHX Text
339.01

AutoCAD SHX Text
339.12

AutoCAD SHX Text
336.10

AutoCAD SHX Text
336.45

AutoCAD SHX Text
336.90

AutoCAD SHX Text
337.18

AutoCAD SHX Text
337.43

AutoCAD SHX Text
337.61

AutoCAD SHX Text
337.70

AutoCAD SHX Text
337.89

AutoCAD SHX Text
338.05

AutoCAD SHX Text
338.12

AutoCAD SHX Text
338.38

AutoCAD SHX Text
338.64

AutoCAD SHX Text
338.95

AutoCAD SHX Text
338.59

AutoCAD SHX Text
337.34

AutoCAD SHX Text
336.93

AutoCAD SHX Text
336.75

AutoCAD SHX Text
336.95

AutoCAD SHX Text
336.92

AutoCAD SHX Text
337.36

AutoCAD SHX Text
337.86

AutoCAD SHX Text
338.56

AutoCAD SHX Text
339.06

AutoCAD SHX Text
339.33

AutoCAD SHX Text
339.65

AutoCAD SHX Text
339.88

AutoCAD SHX Text
339.95

AutoCAD SHX Text
340.08

AutoCAD SHX Text
340.26

AutoCAD SHX Text
340.32

AutoCAD SHX Text
340.43

AutoCAD SHX Text
340.12

AutoCAD SHX Text
339.97

AutoCAD SHX Text
339.94

AutoCAD SHX Text
339.79

AutoCAD SHX Text
339.75

AutoCAD SHX Text
339.77

AutoCAD SHX Text
339.72

AutoCAD SHX Text
339.74

AutoCAD SHX Text
339.67

AutoCAD SHX Text
339.58

AutoCAD SHX Text
339.46

AutoCAD SHX Text
339.30

AutoCAD SHX Text
338.88

AutoCAD SHX Text
338.30

AutoCAD SHX Text
337.87

AutoCAD SHX Text
337.55

AutoCAD SHX Text
337.15

AutoCAD SHX Text
337.10

AutoCAD SHX Text
337.36

AutoCAD SHX Text
337.54

AutoCAD SHX Text
337.95

AutoCAD SHX Text
338.29

AutoCAD SHX Text
338.57

AutoCAD SHX Text
338.95

AutoCAD SHX Text
336.82

AutoCAD SHX Text
337.98

AutoCAD SHX Text
338.98

AutoCAD SHX Text
339.06

AutoCAD SHX Text
338.76

AutoCAD SHX Text
338.73

AutoCAD SHX Text
339.29

AutoCAD SHX Text
338.72

AutoCAD SHX Text
338.15

AutoCAD SHX Text
336.55

AutoCAD SHX Text
336.56

AutoCAD SHX Text
336.55

AutoCAD SHX Text
337.86

AutoCAD SHX Text
338.64

AutoCAD SHX Text
337.25

AutoCAD SHX Text
337.27

AutoCAD SHX Text
334.70

AutoCAD SHX Text
334.46

AutoCAD SHX Text
334.93

AutoCAD SHX Text
336.54

AutoCAD SHX Text
336.83

AutoCAD SHX Text
337.04

AutoCAD SHX Text
337.11

AutoCAD SHX Text
336.94

AutoCAD SHX Text
336.93

AutoCAD SHX Text
337.37

AutoCAD SHX Text
337.32

AutoCAD SHX Text
336.98

AutoCAD SHX Text
340.86

AutoCAD SHX Text
340.90

AutoCAD SHX Text
340.88

AutoCAD SHX Text
340.71

AutoCAD SHX Text
340.58

AutoCAD SHX Text
340.47

AutoCAD SHX Text
340.36

AutoCAD SHX Text
340.30

AutoCAD SHX Text
340.12

AutoCAD SHX Text
339.99

AutoCAD SHX Text
339.89

AutoCAD SHX Text
339.69

AutoCAD SHX Text
339.22

AutoCAD SHX Text
339.11

AutoCAD SHX Text
339.08

AutoCAD SHX Text
339.02

AutoCAD SHX Text
338.93

AutoCAD SHX Text
338.86

AutoCAD SHX Text
338.73

AutoCAD SHX Text
338.36

AutoCAD SHX Text
337.92

AutoCAD SHX Text
337.41

AutoCAD SHX Text
337.03

AutoCAD SHX Text
336.80

AutoCAD SHX Text
336.70

AutoCAD SHX Text
336.66

AutoCAD SHX Text
336.64

AutoCAD SHX Text
336.69

AutoCAD SHX Text
336.70

AutoCAD SHX Text
336.75

AutoCAD SHX Text
336.73

AutoCAD SHX Text
336.61

AutoCAD SHX Text
336.42

AutoCAD SHX Text
336.21

AutoCAD SHX Text
336.15

AutoCAD SHX Text
336.15

AutoCAD SHX Text
336.22

AutoCAD SHX Text
336.47

AutoCAD SHX Text
336.74

AutoCAD SHX Text
336.85

AutoCAD SHX Text
336.94

AutoCAD SHX Text
336.68

AutoCAD SHX Text
336.45

AutoCAD SHX Text
336.82

AutoCAD SHX Text
337.01

AutoCAD SHX Text
337.14

AutoCAD SHX Text
336.95

AutoCAD SHX Text
336.90

AutoCAD SHX Text
337.04

AutoCAD SHX Text
337.15

AutoCAD SHX Text
337.00

AutoCAD SHX Text
336.69

AutoCAD SHX Text
336.40

AutoCAD SHX Text
336.01

AutoCAD SHX Text
335.66

AutoCAD SHX Text
340.91

AutoCAD SHX Text
340.84

AutoCAD SHX Text
340.60

AutoCAD SHX Text
340.48

AutoCAD SHX Text
340.37

AutoCAD SHX Text
340.19

AutoCAD SHX Text
340.02

AutoCAD SHX Text
339.90

AutoCAD SHX Text
339.80

AutoCAD SHX Text
339.67

AutoCAD SHX Text
339.37

AutoCAD SHX Text
339.26

AutoCAD SHX Text
339.21

AutoCAD SHX Text
339.14

AutoCAD SHX Text
339.04

AutoCAD SHX Text
338.92

AutoCAD SHX Text
338.64

AutoCAD SHX Text
338.14

AutoCAD SHX Text
337.62

AutoCAD SHX Text
337.21

AutoCAD SHX Text
336.98

AutoCAD SHX Text
336.78

AutoCAD SHX Text
336.75

AutoCAD SHX Text
336.79

AutoCAD SHX Text
336.83

AutoCAD SHX Text
336.93

AutoCAD SHX Text
336.94

AutoCAD SHX Text
337.02

AutoCAD SHX Text
336.90

AutoCAD SHX Text
337.07

AutoCAD SHX Text
337.20

AutoCAD SHX Text
337.33

AutoCAD SHX Text
337.39

AutoCAD SHX Text
337.54

AutoCAD SHX Text
337.93

AutoCAD SHX Text
338.54

AutoCAD SHX Text
338.95

AutoCAD SHX Text
339.07

AutoCAD SHX Text
335.76

AutoCAD SHX Text
336.21

AutoCAD SHX Text
336.48

AutoCAD SHX Text
336.68

AutoCAD SHX Text
336.59

AutoCAD SHX Text
336.43

AutoCAD SHX Text
336.36

AutoCAD SHX Text
336.25

AutoCAD SHX Text
336.42

AutoCAD SHX Text
336.44

AutoCAD SHX Text
336.57

AutoCAD SHX Text
336.72

AutoCAD SHX Text
336.95

AutoCAD SHX Text
337.35

AutoCAD SHX Text
337.81

AutoCAD SHX Text
338.31

AutoCAD SHX Text
338.68

AutoCAD SHX Text
338.87

AutoCAD SHX Text
329.00

AutoCAD SHX Text
329.00

AutoCAD SHX Text
329.00

AutoCAD SHX Text
331.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
327.50

AutoCAD SHX Text
328.00

AutoCAD SHX Text
328.50

AutoCAD SHX Text
329.50

AutoCAD SHX Text
330.00

AutoCAD SHX Text
330.50

AutoCAD SHX Text
331.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
334.50

AutoCAD SHX Text
331.00

AutoCAD SHX Text
331.00

AutoCAD SHX Text
331.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
330.00

AutoCAD SHX Text
330.50

AutoCAD SHX Text
331.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
340.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
340.00

AutoCAD SHX Text
340.50

AutoCAD SHX Text
331.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
331.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
331.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
330.50

AutoCAD SHX Text
331.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
340.00

AutoCAD SHX Text
340.00

AutoCAD SHX Text
333.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
339.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
339.00

AutoCAD SHX Text
339.50

AutoCAD SHX Text
337.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
333.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
333.00

AutoCAD SHX Text
332.50

AutoCAD SHX Text
333.50

AutoCAD SHX Text
334.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
339.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
337.50

AutoCAD SHX Text
338.00

AutoCAD SHX Text
338.50

AutoCAD SHX Text
339.50

AutoCAD SHX Text
340.00

AutoCAD SHX Text
329.50

AutoCAD SHX Text
330.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
337.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
335.00

AutoCAD SHX Text
334.50

AutoCAD SHX Text
332.00

AutoCAD SHX Text
331.50

AutoCAD SHX Text
339.00

AutoCAD SHX Text
335.00

AutoCAD SHX Text
335.50

AutoCAD SHX Text
336.00

AutoCAD SHX Text
336.50

AutoCAD SHX Text
339.00

AutoCAD SHX Text
341.00

AutoCAD SHX Text
340.75

AutoCAD SHX Text
340.75

AutoCAD SHX Text
340.75

AutoCAD SHX Text
327.19

AutoCAD SHX Text
327.96

AutoCAD SHX Text
328.19

AutoCAD SHX Text
328.33

AutoCAD SHX Text
328.42

AutoCAD SHX Text
328.98

AutoCAD SHX Text
329.68

AutoCAD SHX Text
329.87

AutoCAD SHX Text
330.04

AutoCAD SHX Text
330.25

AutoCAD SHX Text
330.54

AutoCAD SHX Text
330.69

AutoCAD SHX Text
332.57

AutoCAD SHX Text
332.81

AutoCAD SHX Text
332.81


= E Stormwater Management
P Rural Industrial Development
L :1 123 Regional Highway 47

Flexible. Dependable. On-site Engineering. Uxbridge, ON

APPENDIX III - BOREHOLE DRILL LOG

Page 34 of 45



= E
P

W@ C GROUNDWATER MONITORING Well BH101
L M

Flexible. Dependable. On-site Engineering.

PROJECT NUMBER DRILLING COMPANY King EPCM COORDINATES 641617.133 m E, 4875221.249 m} N
PROJECT NAME 123 Durham Regional Hwy 47 DRILLER Chris, Leng COORD SYS UTM-17
CLIENT DRILL RIG Little Beaver SURFACE ELEVATION 336.888 m
ADDRESS 123 Hwy 47, Stouffville DRILLING METHOD Solid Auger WELL TOC None
DRILLING DATE 07/10/2023 TOTAL DEPTH 6.1 m LOGGED BY Chris Chen
LICENCE NO. C-7691 DIAMETER 2.5in CHECKED BY Tony Wang, P Eng, Principal Engineer
COMPLETION CASING 2inch SCREEN 2 inch
COMMENTS
W E
B Graphic Log USCS SAMPLES Material Description Additional Observations Instaﬁ:tion 5
< K
s 3
(=} [}
PEAT Top soil, black, moist .
g 771 USCS: CL Brown sandy clay, dry . . 336.5
0.5 ; R .
- Bearing capacity tested at . - F
1.5m deep .
showing . s
= 1400kPa resistance with less ||| - ¢ [ 336
1 than 0.5cm : .
5 R - displacement
% uscs:CL Brown sandy clay, moist Shear vane tested at minimum
130kPa L
I 15 resistance at 1.5m deep | 3358
B || USCS:ML Brown silt . e 335
= Bearing capacity tested at . g -
- 3.0m deep : T
showing . .
1400kPa resistance with less | [ - T [ 3345
25 than 0.5cm . .
displacement . )
Shear vane tested at minimum . v
130kPa ’ ’
I3 resistance at 3.0m deep - 334
= |- 3335
3.5 ’
333
4
. 3325
. 4.5 [
= |- 332
5
|- 3315
5.5
331
[ 6 = -
Termination Depth at: 6.1 m
| 230§
Disclaimer Page 1 of 1

produced by ESlog.ESdat.net on 13 Nov 2023
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N@ C GROUNDWATER MONITORING Well BH102
L M

Flexible. Dependable. On-site Engineering.

PROJECT NUMBER DRILLING COMPANY King EPCM COORDINATES 641640.572 m E, 4875247.159 m} N
PROJECT NAME 123 Durham Regional Hwy 47 DRILLER Chris, Leng COORD SYS UTM-17
CLIENT DRILL RIG Little Beaver SURFACE ELEVATION 337.559 m
ADDRESS 123 Hwy 47, Stouffville DRILLING METHOD Solid Auger WELL TOC None
DRILLING DATE 06/06/2023 TOTAL DEPTH 4.6 m LOGGED BY Chris Chen
LICENCE NO. C-7691 DIAMETER 2.5 in CHECKED BY Tony Wang, P Eng, Principal Engineer
COMPLETION CASING 2inch SCREEN 2 inch
COMMENTS
W E
B Graphic Log USCS SAMPLES Material Description Additional Observations Instaﬁ:tion 5
< K
g 3
o w
PEAT Top soil, black, moist
337.4
71 USCS: CL Brown sandy clay, dry : - [ 337.2
| 337
Bearing capacity tested at s 336.8
1.5m deep - -
showing . K - 336.6
1400kPa resistance with less . ]
than 0.5cm © .| 3364
displacement :
Shear vane tested at minimum || - .
130kPa S ©| 3362
resistance at 1.5m deep . h |
’ 336
7 |- 335.8
USCS:GC Till, moist )
. | 3356
| 3354
Bearing capacity tested at . R
3.0m deep S - 335.2
774 USCS:CL Sandy clay, wet showing o .
/ 1400kPa resistance with less . “|-335
than 0.5cm o C
displacement N
Shear vane tested at minimum ol 334.8
130kPa . R
resistance at 3.0m deep L. . .' 334.6
| 334.4
| 3342
| 334
| 3338
Y 333.6
USCS:ML Brown silt
- 333.4
|- 333.2
| 333
Termination Depth at: 4.6 m
| 48 |- 332.8
Disclaimer Page 1 of 1

produced by ESlog.ESdat.net on 13 Nov 2023
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Flexible. Dependable. On-site Engineering.

PROJECT NUMBER DRILLING COMPANY King EPCM COORDINATES 641652.062 m E, 4875173.245 m} N
PROJECT NAME 123 Durham Regional Hwy 47 DRILLER Chris, Leng COORD SYS UTM-17
CLIENT DRILL RIG Little Beaver SURFACE ELEVATION 334.476 m
ADDRESS 123 Hwy 47, Stouffville DRILLING METHOD Solid Auger WELL TOC None
DRILLING DATE 07/07/2023 TOTAL DEPTH 4.6 m LOGGED BY Chris Chen
LICENCE NO. C-7691 DIAMETER 2.5 in CHECKED BY Tony Wang, P Eng, Principal Engineer
COMPLETION CASING 2inch SCREEN 2 inch
COMMENTS
W E
B Graphic Log USCS SAMPLES Material Description Additional Observations Instaﬁ:tion 5
< K
s 3
(=} [}
PEAT Top soil, black, moist .
02 | 334
71 USCS: CL Brown sandy clay, dry : - | 3338
- |-3336
Bearing capacity tested at C cL 333.4
1.5m deep - -
showing . . 333.2
1400kPa resistance with less . :
than 0.5cm s
displacement | 333
Shear vane tested at minimum || - |
130kPa - " .}-3328
resistance at 1.5m deep . h
USCS:CL Till, moist T - 332.6
3324
4| USCS:ML Brown silt
i I 332.2
T332
Bearing capacity tested at . -
3.0m deep J . 13318
showing Lo -
1400kPa resistance with less i | 3316
than 0.5cm : :
displacement . .
Shear vane tested at minimum || . .| 3314
130kPa
resistance at 3.0m deep L - 13312
I 331
" | 3308
. '~ 330.6
"] 3304
330.2
| 330
|-3208
=7
Termination Depth at: 4.6 m
| 48 | 3204
Disclaimer Page 1 of 1

produced by ESlog.ESdat.net on 13 Nov 2023
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Flexible. Dependable. On-site Engineering.

GROUNDWATER MONITORING Well BH104

PROJECT NUMBER

PROJECT NAME 123 Durham Regional Hwy 47
CLIENT

ADDRESS 123 Hwy 47, Stouffville

DRILLING DATE 05/18/2023

LICENCE NO. C-7691

DRILLING COMPANY King EPCM
DRILLER Chris, Leng

DRILL RIG Little Beaver
DRILLING METHOD Solid Auger
TOTAL DEPTH 4.5m

DIAMETER 2.5 in

COORDINATES 641513.50m E, 4875068.359m N

COORD S§YS UTM-17

SURFACE ELEVATION 334.670 m

WELL TOC None

LOGGED BY Chris Chen

CHECKED BY Tony Wang, P Eng, Principal Engin

COMPLETION

CASING 2inch

SCREEN 2 inch

COMMENTS

Graphic Log USCS SAMPLES

Depth (m)

Material Description

Additional Observations

Well
Installation

PEAT

Top soil, black, moist

%771 USCS: CL

Brown sandy clay, dry

/DCP test performed at 1.5m \ .

/DCP test performed at 3.0m \| . -~

7] USCS:CL

Brown sandy clay, moist

USCS:ML

4.4

Brown silt

. f 3342

-1 333.8

+ 3324

332

<1
| 3308

" | 3308

~ .| 3302

Elevation (m)

w
@
-
o

334.4

334

333.6

333.4

333.2

333

332.8

332.6

332.2

331.8

331.6

- 331.4

331.2

330.4

4.6

Termination Depth at: 4.5 m

330

Disclaimer

produced by ESlog.ESdat.net on 13 Nov 2023

Page 1 of 1
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W@ C GROUNDWATER MONITORING Well BH105
L M

Flexible. Dependable. On-site Engineering.

PROJECT NUMBER DRILLING COMPANY King EPCM COORDINATES 641435.399m E, 4874952.450 m|N
PROJECT NAME 123 Durham Regional Hwy 47 DRILLER Chris, Leng COORD SYS UTM-17
CLIENT DRILL RIG Little Beaver SURFACE ELEVATION 329.933m
ADDRESS 123 Hwy 47, Stouffville DRILLING METHOD Solid Auger WELL TOC None
DRILLING DATE 05/25/2023 TOTAL DEPTH 4.5m LOGGED BY Chris Chen
LICENCE NO. C-7691 DIAMETER 2.5 in CHECKED BY Tony Wang, P Eng, Principal Engineer
COMPLETION CASING 2inch SCREEN 2 inch
COMMENTS
W E
B Graphic Log USCS SAMPLES Material Description Additional Observations Instaﬁ:tion 5
< K
s 3
o w
PEAT Top soil, black, moist
| 329.8
- 0.2
' " | 3208
71 USCS: CL Brown sandy clay, dry
/ 329.4
L I~ 329.2
| 320
328.8
: | 328.6
/DCP test performed at 1.5m \ L s |
: - |- 3284
328.2
. |-328
I~ 327.8
Bearing capacity tested at3.0m| L 327.6
deep .
showing ) s
700kPa resistance with less - L3274
than 0.5cm T :
displacement . | 3272
Shear vane tested at minimum ’
130kPa
resistance at 3.0m deep 327
L3268
326.6
|- 326.4
7] USCS:CL Brown sandy clay, moist, medium [~ 326.2
/ plastic
326
325.8
" | 3258
4.4 .
| 46 Termination Depth at: 4.5 m 325.4
Disclaimer Page 1 of 1

produced by ESlog.ESdat.net on 13 Nov 2023
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Flexible. Dependable. On-site Engineering.

GROUNDWATER MONITORING Well BH106

CLIENT

PROJECT NUMBER
PROJECT NAME 123 Durham Regional Hwy 47

ADDRESS 123 Hwy 47, Stouffville
DRILLING DATE 05/24/2023
LICENCE NO. C-7691

DRILLING COMPANY King EPCM
DRILLER Chris, Leng

DRILL RIG Little Beaver
DRILLING METHOD Solid Auger
TOTAL DEPTH 4.5m

DIAMETER 2.5 in

COORDINATES 641754.682m E, 641754.682m N

COORD S§YS UTM-17

SURFACE ELEVATION 336.035m

WELL TOC None
LOGGED BY Chris Chen

CHECKED BY Tony Wang, P Eng, Principal Engin

eer

COMPLETION CASING 2inch SCREEN 2 inch
COMMENTS
W E
B Graphic Log USCS SAMPLES Material Description Additional Observations ell . S
= Installation K]
£ g
s 3
o w
I PEAT Top soil, black, moist . 338
- 0.2 . | 335.8
0.4 -
77/ USCS: CL Brown sandy clay, moist, 335.6
I / medium plastic
06 - 3354
08 ; '.-'- USCS:CL Brown sandy clay, wet, © 83852
% : Y . N ’ Bearing capacity tested at 1.5m deep
medium plastic )
1 showing
700kPa resistance with less than 335
I 0.5cm
12 displacement | 334.8
Shear vane tested at minimum
1.4 130kPa
resistance at 1.5m deep -~ [~3346
16 USCS:ML Brown silt
I 334.4
|18 - 334.2
2 - 334
22 333.8
| 24 Bearing capacity tested at 3.0m deep |
) |- 333.6
showing o
26 700kPa resistance with less than
: 0.5cm | 333.4
displacement )
2.8 Shear vane tested at minimum
130kPa 333.2
3 resistance at 3.0m deep
333
3.2 L 332.8
3.4 332.6
3.6 |- 332.4
38 L 332.2
Note:
4 Started drilling at site in the afternoon
I } ) B 332
due to morning 5mm rain. Soil surface
4.2 was very moist due to the rain.

' - 331.8
44 331.6
46 Termination Depth at: 4.5 m

. |- 331.4

Disclaimer Page 1 of 1

produced by ESlog.ESdat.net on 13 Nov 2023



ING:

Flexible. Dependable. On-site Engineering.

GROUNDWATER MONITORING Well BH107

PROJECT NUMBER

PROJECT NAME 123 Durham Regional Hwy 47
CLIENT

ADDRESS 123 Hwy 47, Stouffville

DRILLING DATE 05/30/2023

LICENCE NO. C-7691

DRILLING COMPANY King EPCM
DRILLER Chris, Leng

DRILL RIG Little Beaver
DRILLING METHOD Solid Auger
TOTAL DEPTH 7.6 m

DIAMETER 2.5 in

COORDINATES 641944.829m E, 4875218.014m

COORD S§YS UTM-17

SURFACE ELEVATION 332.946m

WELL TOC None
LOGGED BY Chris Chen

CHECKED BY Tony Wang, P Eng, Principal Engin

eer

COMPLETION CASING 2inch SCREEN 2 inch
COMMENTS
W E
B Graphic Log USCS SAMPLES Material Description Additional Observations Instaﬁ:tion 5
< K
g 3
a w
g g g g g g g g g g PEAT Top soil, brown, moist -
05 ?/’7 1 USCS: CL Brown sandy clay, moist, low plastic Bearing capacity tested at | 3325
A A ) 1.5m deep showing
4544 1400kPa resistance with less
than 0.5cm 332
displacement
Shear vane tested at minimum
240kPa T
resistance at 1.5m deep " 13315
Bearing capacity tested at B 331
3.0m deep showing |
1400kPa resistance with less o
than 0.5cm 3305
displacement ’
Shear vane tested at minimum
240kPa
resistance at 3.0m deep 330
-l 3205
.1 329
i 328.5
328
. |-3275
USCS:ML Brown silt | 397
- 3265
326
- 325.5
= Termination Depth at: 7.6 m |
L 3258
Disclaimer Page 1 of 1

produced by ESlog.ESdat.net on 13 Nov 2023
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Flexible. Dependable. On-site Engineering.

GROUNDWATER MONITORING Well BH108

PROJECT NUMBER

PROJECT NAME 123 Durham Regional Hwy 47
CLIENT

ADDRESS 123 Hwy 47, Stouffville

DRILLING DATE 06/05/2023

LICENCE NO. C-7691

DRILLING COMPANY King EPCM
DRILLER Chris, Leng

DRILL RIG Little Beaver
DRILLING METHOD Solid Auger
TOTAL DEPTH 4.5m

DIAMETER 2.5 in

COORDINATES 641986.471m E, 4875430.069m

COORD S§YS UTM-17

SURFACE ELEVATION 339.342m

WELL TOC None
LOGGED BY Chris Chen

CHECKED BY Tony Wang, P Eng, Principal Engin

eer

COMPLETION CASING 2inch SCREEN 2 inch
COMMENTS
w E
B Graphic Log USCS SAMPLES Material Description Additional Observations ell . S
= Installation 2
£ 3
g 2
o w
I PEAT Top soil, dry
339.3
- 0.2
04 y % '.":_ 5 USCS: CL Brown clayey sand, dry 339
| SIS 338.9
338.4
Bearing capacity tested at 1.5m ’
deep showing | 3384
1400kPa resistance with less
than 0.5cm 338.4
displacement
Shear vane tested at minimum s 338
240kPa :
resistance at 1.5m deep v v
337.9
o 337.4
4| USCS:ML Brown sand, moist .
i "I 3374
337.3
. , -] a3z
Bearing capacity tested at 3.0m T
deep showing .
1400kPa resistance with less [ 336.9
than 0.5cm ’
displacement " i 336.4
Shear vane tested at minimum
240kPa
resistance at 3.0m deep 3364
“ | 336.4
: 336
USCS:GC Brown clayey sand mixed with gravel, 335.4
moist .
© | 3354
- 3354
335.3
1335
4.4 .
| 46 Termination Depth at: 4.5m 334.8
: Auger refusal
Disclaimer Page 1 of 1

produced by ESlog.ESdat.net on 13 Nov 2023
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APPENDIX IV - FIELD PERMEABILITY TEST
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In-situ Measurement of Field Saturated Hydraulic Conductivity

1. Field Permeability Test

The "Constant Head Well Permeameter" (CHWP) method (Reynolds, 1993; Elrick and Reynolds, 1986)
is based on the observation that when a constant height or "head™ of water is ponded in a borehole or
"well" augured into unsaturated soil, a "bulb™ of field-saturated soil is gradually established around the
base of the well. The K¢ value achieved through this method can be less than or equal to half of K
(Saturated hydraulic conductivity) due to the partial blocking of soil pores by air bubbles and it is
preferred over Ks in the design of on-site stormwater LID infiltration design because drainage through
the soil should be designed to occur at less than complete soil saturation.

The in-situ measurements were done by the both ETC standard and Slow Soils Pask Permeameters,
which is an extended single-head analysis method and calculations procedure used here are based on
the work of W.D. Reynolds and D.E. Elrick formerly of the University of Guelph, Ontario, Canada.

The ETC Pask Permeameter is a convenient and easy-to-use apparatus for ponding a constant head of
water in a well, and simultaneously measuring the flow into the soil. The rate of fall (R) of the water
level in the permeameter reservoir and reservoir cross-sectional area (X) allows the determination of
quasi-steady water flow Irate (Q) into the soil (i.e. Q = XR). Ky is then calculated using Equation 1
(Reynolds, 1993):

K= CQ/ [2nH? +Cra’ + (2nH/a*)] (Eq. 1)

In which:
Kts = the calculated permeability from the field test

Table 1. Parameters used

Parameter Description BH

BH101 | BH102 BH103 | BH104
Soil Texture | Most structured and medium textured 0.12 0.12 0.12 0.12
Factor (a*) materials; including structured clayey and
incm™ loamy soils, as well as unstructured

medium single-grain sands. This category
is generally the first choice for most soils.

R Quasi-steady state (constant) rate of fall of 0.2 0.02 0.1 0.2
in cm/min water in permeameter reservoir (Measured

in the site)
Tin© Soil Temperature 22 18 18 22
i/ Ma Temperature Correction Factor (t= 1°) 0.606 0.667 0.667 0.606
Method Standard Slow Standard | Standard
C Shape factor 1.36
X Cross-sectional area of permeameter 12.8 53.46 12.8 12.8

in cm? reservoir




E Stormwater Management Report
P Rural Industrial Development
L ! 123 Regional Highway 47
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H Height of air inlet hole from the bottom of 15

incm the test hole

a Well hole radius 4.15

incm

Based on data described in the above table and using Pask Permeameter ETC Quick Field Reference
Tables for Slow Soils, the K¢ was calculated as:

K101 = 1.4E-6 m/sec= 1.4E-4 cm/sec
Kts102 = 2.5E-8 m/sec= 2.5E-6 cm/sec
K103 = 6.9E-7 m/sec= 6.9E-5 cm/sec
Kisi04 = 1.4E-6 m/sec= 1.4E-4 cm/sec

And then the temperature-corrected permeability would be calculated using equation 2 for the rest of
the site, as follows:

Ka = Kfs X lylk/l,la (Eq. 2)

In which:
Ka = corrected permeability adjusted for design temperature conditions

Then using the temperature correction factor (for t=18 and 22°°) from the manual:

Kaio1 = 8.4E-7 m/sec= 8.4E-5 cm/sec
Kai02 = 1.7E-8 m/sec= 1.7E-6 cm/sec
Kai0s = 4.6E-7 m/sec= 4.6E-5 cm/sec
Kai04 = 8.4E-7 m/sec= 8.4E-5 cm/sec

The field permeability data sheet is in the following.

2. Percolation time/infiltration rate for design (OMMAH, 1997)

Despite the newer academic papers published by Reynolds et al. (2015), TRCA and other Conservation
Authorities often still review the design of infiltration basins based on historic trends. Below are two
TRCA (2012) design criteria that describe the relationship between K, PT, and infiltration rates, based
on the 1997 (OMMAMH) supplementary guidelines to OBC (1997).
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Table 2. Approximate relationships between hydraulic conductivity, percolation time and infiltration

Hydraulic Conductivity, Kg

rate

Percolation Time, T

Infiltration Rate, 1/T

(centimetres/second) (minutes/centimetre) (millimetres/hour)
0.1 2 300
0.01 - 150
0.001 8 75
0.0001 12 30
0.00001 20 30
0.000001 50 12

Seurce: Ontario Ministry of Municipal Affairs and Housing (OMMAH). 1997. Supplementary Guidelines to the Ontario
Building Code 1997. SG-6 Percolation Time and Soil Descriptions. Toronto, Ontario.

y= GE-11x3-7363
Infiltration (Percolation) rate (mm/hour)
0 5 10 15 20 25 30 35 40 45 50
o ., . - — —
I}
K
E
(2]
£ 0.001
¢
. e
:E‘ 0.0001 ——
—
-
c
g 0.00001 = = =
) —
3 —
T 0.000001 e
T
0.0000001

Source: Ontario Ministry of Municipal Affairs and Housing (OMMAH). 1997. Supplementary Guidelines to the Ontario

Building Code 1997. 5G-6 Percolation Time and Soil Descriptions. Toronto, Ontario.

Figure 1. Approximate relationship between infiltration rate and hydraulic conductivity

Based on OMMAH interpolation from Table 2 and Figure 1 above, the measured K may be

interpolated as:

PT101=13.6 min/cm (Infiltration Rate = 44.1 mm/hour)
PT102=38.7 min/cm (Infiltration Rate = 15.5 mm/hour)
PT13=16 min/cm (Infiltration Rate = 37.6 mm/hour)

PTi04 = 13.6 min/cm (Infiltration Rate = 44.1 mm/hour)
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As per the TRCA Stormwater Management Criteria guideline, the engineer's opinion is to trust the
values obtained from this method (OMMAH, 1997), with an averaged unfactored infiltration rate = 42
mm/hour for entire the site area with clayey sand material while an unfactored infiltration rate = 15.5
mm/hour for the eastern portion, west of the natural heritage area with sandy clay material.

3. Factored Engineering Design Infiltration Rate (Wisconsin Department of
Natural Resources, 2004)

For a conservative approach to infiltration speeds, the Wisconsin Department of Natural Resources
(2004) method shall be used for the calculation of a factored design infiltration rate. The overall
massive soil formation is clayey sand or sandy clay below a thin topsoil layer (40cm) followed by
sandy clay or silt material to depth, with an unfactored infiltration rate = 15.5 - 42 mm/hour at the top
layer. However, the infiltration rate used to design an infiltration BMP must incorporate a safety
correction factor that compensates for potential reductions in soil permeability due to compaction or
smearing during construction, gradual accumulation of fine sediments over the lifespan of the BMP,
and uncertainty in measured values when less permeable soil horizons exist within 1.5 meters below
the proposed bottom elevation of the BMP. As discussed in the Geotechnical Report, the predominant
soil material is composed of sandy clay or clayey sand with different moisture content to a depth of
more than 3 meters and then gradually transfers to sandy clay and/or silt soil, which has a medium to
low permeability.

Based on Borehole datasets, the soil layer remains consistent with sandy clay or clayey sand material,
including the soil layers 1.5 meters below the proposed bottom of the probable BMP. This means that
based on below Table 3, the measured infiltration rate should be divided by a safety correction factor to
calculate the design infiltration rate. Thus the mean infiltration rate measured at the proposed bottom
elevation of the BMP is 15.5 — 42 mm/hour, and the mean infiltration rate measured in the slowest
underlying soil horizon is 6.2 — 16.8 mm/hour, and the ratio of infiltration rates is 2.5.

Table 3. Safety correction factors for calculating design infiltration rates

Ratio of Mean Measured Infiltration Rates' Safety Correction Factor®

<1 2.5

1.1 to 4.0 3.5
4.1t08.0 4.5
8.1to 16.0 6.5
16.1 or greater 8.5

Source: Wisconsin Department of Natural Resources. 2004. Conservation Practice Standards. Site Evaluation for
Stormwater Infiltration (1002). Madison, WI.

Notes:

I. Ratio is determined by dividing the geometric mean measured infiltration rate at the proposed bottom elevation
of the BMP by the geometric mean measured infiltration rate of the least permeable scil horizon within 1.5
metres below the proposed bottom elevation of the BMP.

2. The design infiltration rate is calculated by dividing the geometric mean measured infiltration rate at the
proposed bottom elevation of the BMP by the safety correction factor.
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Field Permeability Test Sheet

& i OWNER’ S NAME:
Engineering
TeCh n°|ogies SITE LOCATION: 123 Durham Regional Hwy 47
Canada Ltd. o 8-
TEST PIT#: BH101 TECHNICIAN: Leng
DATE: June 16 2023 WEATHER/TEMPERATURE : Cloudy, 22C
FIELD PERMEABILITY TEST #: |
D - reservoir diameter (cm) Standard Soil Texture Clayey sand
d - well hole diameter (cm) Soil Structure
H - height of water in well (cm) a*(cm-1)
Depth below ground surface(cm) C — Factor
TIME (1) CHANGE IN RESERVOIR WATER | (2)CHANGE IN WL @ / )
(min) TIME LEVEL (WL) (cm) (cm) RATE OF FALL (R)
(min) (cm/min)
0 39.9
1 1 39.7 0.2 0.2
2 1 39. 5 0.2 0.2
3 1 39.3 0.2 0.2
4 1 39 0.3 0.3
5 1 38.8 0.2 0.2
6 1 38. 6 0.2 0.2
7 1 38. 3 0.3 0.3
8 1 38. 1 0.2 0.2
9 1 37.9 {. 2 0.2
10 1 37.7 0.2 0.2

uasi Steady-State Rate of Fall(R) = 0.2 em/min
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Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

. 5 OWNER’ S NAME:
Engineering
Tech no‘ogies SITE LOCATION: 123 Durhem Regional Hwy 47
Canada Ltd. —
TEST PIT#: BH102 TECHNICIAN: Leng
DATE: June 16 2023 WEATHER/TEMPERATURE : Cloudy, 18C
IFIELD PERMEABILITY TEST #:
D - reservoir diameter (cm) Slow tube Soil Texture Sandy clay
d - well hole diameter (cm) Soil Structure
H - height of water in well (cm) a#(em-1)
Depth below ground surface(cm) C - Factor
TIME (1)CHANGE IN RESERVOIR WATER | (2)CHANGE IN WL @ / (1)
(min) TIME LEVEL (WL) (cm) (cm) RATE OF FALL (R)
(min) (cm/min)
0 24.7
5 5 24.9 0. 2 0.0
10 5 24.5 0.4 0.08
15 5 24. 2 0.3 0. 06
2 5 24. 1 0.1 0.02
25 5 24 0.1 0. 02
30 5 23.9 0.1 0. 02
35 5 23.8 0.1 0. 02
40 5 23.7 0.1 0. 02
45 5 23. 6 0.1 0. 02
50 5 23.5 0.1 0. 02
55 5 23. 4 0.1 0. 02
60 5 23.3 0.1 0. 02

uasi Steady-State Rate of Fall(R) =

_0.02  cm/min
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Flexible. Dependable. On-site Engineering. Uxbridge, ON
= = OWNER’ S NAME:
Engineering
TeCh no‘ogies SITE LOCATION: 123 Durham Regional Hwy 47
Canada Ltd. PID 8
TEST PIT#: BH103 TECHNICIAN: Leng
DATE: June 16 2023 WEATHER/TEMPERATURE : Cloudy, 18C
lFIELD PERMEABILITY TEST #: I
D - reservoir diameter (cm) Standard Soil Texture Clayey sand
d - well hole diameter (cm) Soil Structure
H - height of water in well (cm) a*(cm-1)
Depth below ground surface(cm) C - Factor
TIME (1) CHANGE IN RESERVOIR WATER | (2)CHANGE IN WL @ /W
- TIME RATE OF FALL (R)
(min) . LEVEL (WL) (cm) (cm)} .
(min) (cm/min)
0 42.9
1 1 42. 8 0.1 0.1
2 1 42.7 0.1 0.1
3 1 42,6 0.1 0.1
4 1 42.5 0.1 0.1
5 1 42.4 0.1 0.1
6 1 42.3 0.1 0.1
7 1 42, 2 0.1 0.1
8 1 42.1 0.1 0.1
9 1 42 0.1 0.1
10 1 41.9 0.1 0.2
11 1 41.9 0.0 0.0
12 1 41.8 0.1 0.1
13 1 41.7 0.1 0.1
14 1 41.6 0.1 0.1
15 1 41.5 0.1 0.1

uasi Steady-State Rate of Fall(R) 0.1 cm/min
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TEST PIT#:

DATE:

Engineering
Technologies
Canada Ltd.

BH104

June 16 2023

OWNER’ S NAME:
SITE LOCATION:
PID #:
TECHNICIAN:

WEATHER/TEMPERATURE :

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

123 Durham Regional Hwy 47

Leng

Cloudy, 22C

IFIELD PERMEABILITY TEST #:

D - reservoir diameter (cm)
d - well hole diameter (cm)

Standard

Soil Texture

Soil Structure

Clayey sa‘nd

H - height of water in well (cm) o *(cm-1)
Depth below ground surface (cm) C — Factor
TIME (L)CHANGE IN RESERVOIR WATER | (2)CHANGE IN WL @ / )
. TIME RATE OF FALL (R)
(min) . LEVEL (WL) {(cm) (cm) .
(min) (cn/min)
0 32
1 1 31.9 0.1 0.1
2 1 317 0.2 0.2
3 1 31. 5 0.2 0. 2
4 1 31.3 0.2 0.2
5 1 31.1 0.2 Q.2
6 1 30.9 0.2 0.2

uasi Steady-State Rate of Fall(R)

0.2 cm/min
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Table 5 Summary of Clarifica (May, 2002) annual average water balance estimates for the Duffins Creek watershed (1986-2000).

#1 Existing

#2 Future Official Plan
#3 Future OP + TRCA Natural Heritage
#4 Future OP + 50% impervious for lands south of Oak Ridges Moraine.

Subcatchment or basin with future landuse scenario (#2) GWI estimate different from existing landuse (Scenario #1).

Basin Area |PRECIP RAIN SNO Impervious (fraction) RO GWI ET
[ha] #1 #2 #3 #4 #1 #2 #3 #4 #1 #2 #3 #4 #1
1 282| 844 702 142 (0.022 0.022 0.022 0.022| 156 156 141 156 | 200 200 201 200 | 483
2 10851 844 202 142 10 004 0482 0182 0219l 210 200 277 312 | 177 _A51 157 144
3 1898 | 844 702 142 ({0.023 0.034 0.034 0.042] 145 155 145 161 (208 205 204 203 ] 485
4 682 844 702 142 [0.000 0.000 0.000 0.360| 150 150 149 420 | 197 197 197 103 ]| 492
5 921 844 702 142 [0.000 0.000 0.000 0.000] 60 60 51 60 231 231 218 231 | 549
6 644 844 702 142 (0.000 0.000 0.000 0.028] 139 139 125 159 (185 185 181 179|515
7 1082| 844 702 142 (0.000 0.000 0.000 0.007] 95 95 84 100 | 215 215 210 213|530
8 517| 844 702 142 (0.000 0.000 0.000 0.390| 108 108 107 384 (210 210 209 123|521
9 1073| 844 702 142 (0.000 0.000 0.000 0.343]| 140 140 137 388 (184 184 183 107|514
10 263| 844 702 142 (0.000 0.000 0.000 0.398] 109 109 109 377 (208 208 208 126|522
11 2069 844 702 142 (0.004 0.025 0.025 0.372| 149 163 160 414 | 200 198 197 109 | 489
11.1 425 844 702 142 (0.000 0.000 0.000 0.433| 177 177 172 543 (180 180 181 48 482
12 895| 844 702 142 (0.053 0.192 0.192 0.217| 145 250 250 268|214 180 180 174 | 480 409
13 1737| 844 702 142 (0.016 0.016 0.016 0.074] 142 142 119 183 (210 210 212 196 | 488
14 623| 844 702 142 (0.023 0.023 0.023 0.242] 143 143 133 298 (209 209 209 156 | 487
15 1703| 844 702 142 (0.000 0.000 0.000 0.000]| 62 62 46 62 237 237 222 237 | 540
16 2625 844 702 142 (0.000 0.000 0.000 0.070]| 94 94 83 144 | 232 232 228 217 | 513
17 708| 844 702 142 (0.002 0.002 0.002 0.055| 102 102 87 141 | 228 228 225 217|509
18 507| 844 702 142 (0.000 0.000 0.000 0.217| 120 120 95 268 | 217 217 215 170 | 502
19 619 844 702 142 (0.021 0.021 0.021 0.311) 125 125 118 332 (217 217 216 150 ]| 497
20 1547 | 844 702 142 (0.007 0.007 0.007 0.401| 132 132 129 417|217 217 215 115|490
21 509| 844 702 142 (0.134 0.231 0.231 0.269| 247 316 316 348 (175 151 151 140 | 418
21.1 327| 844 702 142 (0.000 0.007 0.007 0.201] 90 95 95 237 | 236 235 229 190 513
22 633 844 702 142 (0.000 0.028 0.028 0.386| 175 196 193 508 (185 179 179 63 478
23 804 | 844 702 142 (0.008 0.222 0.222 0.262| 135 320 320 355 (216 150 150 137 | 488
24 714| 844 702 142 (0.000 0.119 0.119 0.356| 140 225 224 396 (206 179 180 119 | 494 436
25 591| 844 702 142 (0.022 0.255 0.255 0.255]| 119 300 300 300 (226 165 166 165 | 494
26 523| 844 702 142 (0.337 0.337 0.337 0.337| 392 388 388 388|120 124 124 124 | 328
27 1698| 844 702 142 (0.230 0.271 0.271 0.399| 257 287 287 379 (171 163 163 133|412
28 601| 844 702 142 (0.230 0.416 0.416 0.416| 258 393 393 393|161 115 114 115 | 420
##HH
Scenarios

All values in mm/year unless noted otherwise.
See Figure 25 for subcatchment locations.

Subcatchment under study


Amir
Text Box


Site Location

Whitchirg
Stouffy

4 % ‘}‘} iy
R Ve s Ry
Duffins Creek” ” (2 ‘.wg}i%&)‘f
Watershed B Sy :‘#

-Surficial Geology-

Lagend: Fecent Deposits: sand, gravel, diamicton
B River Deposits: gravel sand (mainly)
- Organic Deposits: peat, mmck and marl

Glacial Lake Deposits: sand and gravel
[ Glacial Lake Deposite: sit and clay
Glacial River Deposits: sand and gravel
[ Le-supported Stratified Deposite: fine sand and gravel
- GFlacial Deposits (till): clayey silt to silt
Glacial Deposits (till): sandy silt to to sand
[ 0Mer Deposits: till fine-me dium sand ,and laminated silt and clay

I Bedrock: limey nmdrock with silt and sand (ake
/N Subcatchment B oundary
] 1 2 3 4 & Kllomenrs 2 ( Y IORONTO AND REGION J—
Ho: Warershed bounaary adlingarsa by he TRCA Onser Va t'on

1400C OB Diglal Elsvadon Woad for The [fW"l’lg Cl'fy

Figure 25: 30 sub-catchments and GSC surficial geology. Figure provided by TRCA.

Gerber Geosciences Inc.  Duffins Hydrogeology fharch 10, 2003




TRSPA WATER BALANCE TOOL

TRSPA Water Balance Tool Guidance Documsmt G2

Search result {1 of 2) r O X
123 Hwy 47, Uxbridge, ON, LP 0G5, CAN

L Show more results

Evapotranspiration Runoff {(mm/yr) Recharge (mm fyr)

Precipitation (mm fyr)

il 109 Ji

Show search results for 123 Reg

Water Balance Average Function 123 Regional Highway 47, Uxbridge, % | O,

ronta, County of Simcoe, Region of Durham, York Region, Province of Ontario...
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400
300
200
100
9
80
70
60
5
40 RETURN PERIODS
30 YEARS
20
10
9
8
7
3
5 100 YEAR
4 25 YEAR
10 YEAR
3 5 YEAR
2 2 YEAR
1
5 10 15 20 30 60 2 4 6 12 24
MINUTES HOURS
DURATION
1. EQUATION FOR TYPICAL INTENSITY—DURATION—FREQUENCY CURVES: T—TIME(MINUTES)
I — INTENSITY (mm,/hr)
1799
1, 645 15 904 110 1065 Ips 1234 t100
0.786 0.788 N .
(T+5) (T+5) (r+5) D788 ey O77 (r+5) 0810
2. THE ABOVE EQUATION ARE ONLY VALID FOR T=10 MINUTES TO 1440 MINUTES

TOWNSHIP OF UXBRIDGE ch 1989

DATE OF REVISION

RAINFALL INTENSITY DURATION CURVES

Us—600
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Duffins g/:re/ek/Stormwater Management
Quantity'Control Release Rates

‘ xbridge - o\
iw Ay ) "1“
m

Legend SConsévation
. for The Living City

Equation 1

Equation 2

Equation 3

Quantity Control Not Required

Regional Storm Quantity Control
Assessment Required

0 1 2 4 Kilometres
—_
]

Jae

\ >

Note: @
Should future developments be proposed beyond those assumed for the official plan scenario ! ‘
in the 2002 Duffins Creek Hydrology Update, "post-to-pre" runoff controls may be required,

regardless of the location within the watershed, and an assessment will also be required to determine

whether Regional Storm quantity controls will be necessary for such developments.

Summary of Unit Flow Relationships

Return Period Equation 1 Equation 2 Equation 3
2-Year Q. =5.364-0.520 * LN(Drainage Area) Q, =6.125-0.675* LN(Drainage Area) |[Q, =9.933-1.149 * LN(Drainage Area)
5-Year Qs =8.535-0.826 * LN(Drainage Area) Qs =8.601-0.890 * LN(Drainage Area) |Qs =16.081-1.873 * LN(Drainage Area)

10-Year Qo =10.729 - 1.036 * LN(Drainage Area) Qo =11.032-1.168 * LN(Drainage Area) |Qio = 20.440 - 2.397 * LN(Drainage Area)
25-Year Q25 =13.832 - 1.334 * LN(Drainage Area) Qs =14.199 - 1.530 * LN(Drainage Area) |Qzs = 26.633 - 3.139 * LN(Drainage Area)
50-Year Qso = 16.132 - 1.549 * LN(Drainage Area) Qso =15.580 - 1.612 * LN(Drainage Area) |Qso = 32.296 - 3.867 * LN(Drainage Area)
100-Year Q100 = 18.629 - 1.787 * LN(Drainage Area) Q100 = 17.972 - 1.870 * LN(Drainage Area) |Qigo = 37.346 - 4.471 * LN(Drainage Area)




Summary of Unit Flow Relationships

Table 5.1

Return Period Catchment 3 Catchment 9 Catchment 23
(Reesor Creek) (W.Duffins Creek Trib) (Urfe Creek)
2-year Q,=5.364-0.520 In(A) Q,=6.125-0.675 In(A) Q,=9.933-1.149 In(A)
S-year Qs=8.535-0.826 In(A) Qs=8.601-0.890 In(A) Qs=16.081-1.873 In(A)
10-year Qo= 10.729-1.036 In(A) Qo= 11.032-1.168 In(A) Q0= 20.440-2.397 In(A)
25-year Q.= 13.832-1.334 In(A) Q= 14.199-1.530 In(A) Q2= 26.633-3.139 In(A)
50-year Qso=16.132-1.549 In(A) Qso=15.580-1.612 In(A) Qs0=32.296-3.867 In(A)
100-year Qo= 18.629-1.787 In(A) Q= 17.972-1.870 In(A) Qo= 37.346-4.471 In(A)
Note: - Area (A) in hectares

- Unit Flow (Q,) in Litres/s/ha
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Watershed Calculations

Site Location

Overview of Subwatershed and Property Boundary



Identified ponds and watercourses near the site



Study Area

sConservation

fap The Living Ciry

Subwatershed Baseflow
Contributions (1995 Data)

Tagen: Esst Duffins Creck
Cranatsekiagon Creek
Lewer Madn Duffins
Millers Creek

Urfie Creck

West Duffins Creck

/™ Subwatcrshed Boundary

Mot Watershod | Subwatershed boundary defmeated from
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FIGURE 6.12
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2Conservation
for The Living City

Study Area

Unit Flow Relationships

-Equations-
Legend:
UNIT FLOWS Reesor & Stouffville i
Return Period Tributari !
2- year Q=5364-0.520In(A) | Q=6.1250.675In(A) | Q=9.933-1.149 In(A)
5 - year Q) =8.535-0.826 In(A) Q=8.601-0.890 In(A) Q= 16.081-1.873 In(A)
10 - year Q=10.729-1.036 In(A) | Q=11.032-1.168 In(A) | Q=20.440-2397 In(A)
25 - year Q=13.832-1334 In(A) | Q=14.199-1.530 In(A) | Q=26.633-3.139 In(A)
50 - year Q=16.132-1.549 In(A) | Q=15.580-1.612In(A) | Q=32.296-3.867 In(A)
100 - year Q=18.629-1.787 In(A) | Q=17972-1.870 In(A) | Q=37.346-4.471 In(A)
/\/ Sub-Basin Boundary
o 1 2 3 4 5 Kilometers
! e ] — ]
Note: Watershed \ Subwatershed boundary delineated from
1:10000 OBM Digital Elevation Model.
FIGURE 5.5

66
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Duffins Creek Watershed

Soils Mapping
Legend:
HSC GROUPINGS
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Note: Watershed boundary and subcatchments were delineated from 1:10000 OBM x’mmmﬂv
10 grid, for the purpose of the Duffing Creek Hydrology. March 2002 onservation

Figure A.1 Soils Mapping
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PRE-DEVELOPMENT (Runoff coefficient)

Ref.: Runoff Coefficients, Section 22, Appendix C, MTO Drainage Management Manual 1997 design
chart 1.07 for rural & urban

Both Catchments # 1, 2

Land Use Runoff % Total Area AxC A x % Imp.
Coefficient . (m?)
“C? Imperviousness
Building 0.95 100 884.5 840.3 884.5
Driveway (Gravel) 0.6 100 2070.2 1242.1 2070.2
Woodland, 0-5% slopes, 0.35 0.0 20820 7287 0.0
Clay
Cultivated, 0-5% slopes, 0.55 0.0 208233.6 114528.5 0.0
Clay
Grassy Lawn, <2% grade, 0.17 0.0 9231.2 1569.3 0.0
Clayey soil
Weighted Average 241239.3 0.52 1.2%
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Stormwater Management
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

Catchment # 1
Land Use Runoff % Total Area AxC A x % Imp.
Coefficient . (m?)
“C? Imperviousness
Woodland, 0-5% slopes, 0.35 0.0 1139 398.7 0.0
Clay
Cultivated, 0-5% slopes, 0.55 0.0 42577 23417.1 0.0
Clay
Grassy Lawn, <2% grade, 0.17 0.0 126.3 21.5 0.0
Clayey soil
Weighted Average 43841.9 0.54 0.0%
Catchment # 2
Land Use Runoff % Total Area AxC A x % Imp.
Coefficient . (m?)
“C” Imperviousness
Building 0.95 100 884.5 840.3 884.5
Driveway (Gravel) 0.6 100 2070.2 1242.1 2070.2
Woodland, 0-5% slopes, 0.35 0.0 19681 6888.3 0.0
Clay
Cultivated, 0-5% slopes, 0.55 0.0 165657 91111.4 0.0
Clay
Grassy Lawn, <2% grade, 0.17 0.0 9104.9 1547.8 0.0
Clayey soil
Weighted Average 197397.4 0.51 1.5%
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POST-DEVELOPMENT (Runoff coefficient)

Stormwater Management
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

Ref.: Runoff Coefficients, Section 22, Appendix C, MTO Drainage Management Manual 1997 design

chart 1.07 for rural & urban

Both Catchments # 1, 2

Land Use Runoff % Total Area AxC A x % Imp.
Coefficient . (m?)
“C? Imperviousness
Building 0.95 100 77,861.7 73,968.6 77,861.7
Driveway/Parking (Asphalt) 0.95 100 98,026.7 93,1254 98,026.7
Walkway (Concrete) 0.95 100 9972.6 9473.9 9972.6
Woodland, 0-5% slopes, 0.35 0.0 18,422 6447.7 0.0
Clay
Grassy Lawn, <2% grade, 0.17 0.0 22,666.1 3853.2 0.0
Clayey soil
Ditch/Swale 0.17 0.0 7952 1351.8 0.0
Dry Pond 0.05 0.0 6338.3 316.9 0.0
Weighted Average 241239.3 0.78 80%
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Flexible. Dependable. On-site Engineering.

Stormwater Management
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

Catchment # 1
Land Use Runoff % Total Area AxC A x % Imp.
Coefficient . (m?)
“C? Imperviousness
Building 0.95 100 14245 13,532.8 14245
Driveway/Parking (Asphalt) 0.95 100 19304 18,338.8 19304
Walkway (Concrete) 0.95 100 865.8 822.5 865.8
Grassy Lawn, <2% grade, 0.17 0.0 9257.6 1573.8 0.0
Clayey soil
Weighted Average 43672.4 0.78 79%
Catchment # 2
Land Use Runoff % Total Area AxC A x % Imp.
Coefficient . (m?)
“C? Imperviousness
Building 0.95 100 63,616.7 60,435.8 63,616.7
Driveway/Parking (Asphalt) 0.95 100 78,722.7 74,786.6 78,722.7
Walkway (Concrete) 0.95 100 9106.8 8651.4 9106.8
Woodland, 0-5% slopes, 0.35 0.0 18,422 6447.7 0.0
Clay
Grassy Lawn, <2% grade, 0.17 0.0 13,408.4 2279.4 0.0
Clayey soil
Ditch/Swale 0.17 0.0 7952 1351.8 0.0
Dry Pond 0.05 0.0 6338.3 316.9 0.0
Weighted Average 197566.9 0.78 80%




E Stormwater Management
3 Rural Industrial Development
L, lcv[ 123 Regional Highway 47

Flexible. Dependable. On-site Engineering. Uxbridge, ON
Lots
Lot Total Area (m?) % Weighted Runoff
Number Imperviousness Coefficient “C”
1 43672.4 79 0.78
2 8884.61 91 0.88
3 9647.02 97 0.93
4 20532.13 98 0.93
5 21336.4 97 0.93
6 9952.3 95 0.91
7 16930.61 95 0.91
8 6068.3 87 0.84
9 5910.63 96 0.92
10 5911.3 96 0.92
11 6095.4 93 0.89
12 7378.4 94 0.91
13 8632.9 98 0.93
14 6040.1 89 0.86
15 (Roadway) 22225.4 64 0.67
16 (Pond) 42021.4s 0.0 0.23
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Flexible. Dependable. On-site Engineering. Uxbridge, ON
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Flexible. Dependable. On-site Engineering.

Storm (yrs)

10

25

50
100

Area #

Area
Runoff Coefficient

Time of Concentration

Return Rate
Peaking Coefficient
Rainfall Intensity
Pre-Development Peak Flow

Return Rate
Peaking Coefficient
Rainfall Intensity
Pre-Development Peak Flow

Return Rate
Peaking Coefficient
Rainfall Intensity
Pre-Development Peak Flow

Return Rate
Peaking Coefficient
Rainfall Intensity
Pre-Development Peak Flow

Return Rate
Peaking Coefficient
Rainfall Intensity
Pre-Development Peak Flow

Return Rate
Peaking Coefficient
Rainfall Intensity

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47

Uxbridge, ON
STORMWATER MANAGEMENT CALCULATIONS
Pre-Development Peak Flows
Town of Uxbridge Modified Rational Method
Coeff A CoeffB  Coeff C Q= CaClA/360
645 5 0.786 [|Where:
904 5 0.788 |Q- Flow Rate (m3/s)
1065 5 0.788 |Ca- Peaking Coefficient
1234 4 0.787 |C- Rational Method Runoff Coefficient
1540 4.5 0.8 |- Storm Intensity (mm/hr)
1799 5 0.81 |A- Area (ha)
1 2
4.38 ha 19.74 ha
0.54 0.51
18.6 min 31.3 min
2 year 2 year
1.0 1.0
53.76 mm/hr 53.76 mm/hr
0.4 cms 1.50 cms
5 year 5 year
1.0 1.0
74.87 mm/hr 74.87 mm/hr
0.5 cms 2.09 cms
10 year 10 year
1.0 1.0
88.21 mm/hr 838.21 mm/hr
0.6 cms 2.47 cms
25 year 25 year
11 1.1
106.08 mm/hr 106.08 mm/hr
0.8 cms 3.26 cms
50 year 50 year
1.2 1.2
124,92 mm/hr 124,92 mm/hr
1.0 ecms 4.19 cms
100 year 100 year
1.25 1.25
138.99 mm/hr 138.99 mm/hr
1.1 cms 4.86 cms

Pre-Development Peak Flow
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Flexible. Dependable. On-site Engineering.

Storm (yrs)

10
25
50
100

Area #

Area
Runoff Caefficient

Time of Concentration

Return Rate
Peaking Coefficient
Rainfall Intensity
Post-Development Peak Flow

Return Rate
Peaking Coefficient
Rainfall Intensity
Post-Development Peak Flow

Return Rate
Peaking Coefficient
Rainfall Intensity
Post-Development Peak Flow

Return Rate
Peaking Coefficient
Rainfall Intensity
Post-Development Peak Flow

Return Rate
Peaking Coefficient
Rainfall Intensity
Post-Development Peak Flow

Return Rate
Peaking Coefficient
Rainfall Intensity
Post-Development Peak Flow

Post-Development Peak Flows

Town of Uxbridge

Coeff A

Coeff B

Coeff C

645

0.786

904

0.788

1065

0.788

1234

Sl |wn

0.787

1540

0.8

1799

0.81

4.37
0.78

14.8

2

1.0
61.81
0.6

1.0
86.11
0.8

10
1.0
101.44
1.0

25
11
122.81
1.3

50
1.2
144.46
1.6

100
1.25
160.47
1.9

ha

min

year

mm/hr

cms

year

mm/hr

cms

year

mm/hr

cms

year

mm/hr

cms

year

mm/hr

cms

year

mm/hr
cms

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

Maodified Rational Method

Q= CaClA/360

Where:

Q- Flow Rate (m3/s)

Ca-

Peaking Coefficient

C- Rational Method Runoff Coefficient
- Storm Intensity (mm/hr)
A- Area (ha)

19.76 ha
0.78

10 min

2 year

1.0
76.76
3.29

mm/hr
cms

5 year

1.0
107.01
4.58

mm/hr
cms

10 year

1.0
126.06
5.40

mm/hr
cms

25 year

1.1
154.64
7.28

mm/hr
cms

50 year

1.2
181.31
9.31

mm/hr
cms

100 year
1.25
200.63
10.74

mm/hr
cms



LoT #

Area
Runaff Caefficient

Time af Cancentratian

Feturn Rate
Peaking Caefficient
Rsirfall Imensity
Pre-Develapment Pes k Flow

Return Rate
Peaking Caefficient
Rairfall Ime nsity
Pre-Development Pea k Flaw

Return Rate
Peaking Caefficient
Rairfall Ime nsity
Fre-Development Fea k Flaw

Return Rate
Peaking Caefficient
Rairfall Imensity

Pre-Develapment Pes k Flow

Return Rate
Peaking Caefficient
Fairfall Intensity

Pre-Develapment Pes k Flow

Return Rate
Peaking Caefficient
Fairfall Intensity

Pre-Develapment Pes k Flow

LT #

Area
Runaff Caefficient

Time of Cancerratian

Return Rate

Pea king Caefficient
Rainfall Intensity

Fre-Devela pment Pea k Flaw

Return Rate

Fea king Caefficient
Rainfall Intensity

Pre-Develapment Pea k Flaw

Return Rate
Feaking Casfficien
Rainfall Inensity
Pre-Dewelopment Pes k Flaw

Return Rate

Pea king Caefficient
Rainfall Intensity

Pre-Devela pment Pea k Flaw

Return Rate
Feaking Casfficien
Rainfall Inensity

Pre-Dewelopment Pea k Flw

Return Rate

Pea king Caefficient
Rainfall Intensity

Pre-Develapment Pea k Flaw

NG

Flexible. Dependable. On-site Engineering.

437 ha
0.54

186 min

2 year
10

53,69 mmyhr

3517 s

5 year
14

.78 mmphr

4ma s

0 year
14

8810 mmyhr

577 e

25 year
11

10554 mmyhr
7634 e

% year
120

12476 mmphr
7 s

100 year
125

13851 mmphr

11367 s

058 ha
053

00 min

2 year
19

.76 mmfhr
668 Vs

5 year
10

107.00 mmphr
931 |fs

10 year
19

12605 mmphr

W7 s

25 year
11

15461 mimfhr
M20 s

50 year
120

18131 mmyhr
1883 s

100 year
125

20063 mmphr
2182 |fs

z2omH

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

Pre-Development Peak Flows — Lots

05 ha
0.51

1048 min

2 year
18

76,76 mmyhr
ET

5 year
10

10701 mmyhr

BT s

10 year
10
12605 mmyhr
1587 s

5 year
11

154.60 mmyhr

241 s

50 year
120

18131 mmfhr
2134 s

100 year
12

20063 mmfhr
3556 s

059 ha
a.51

W0 min
2 year

19
.76 mm/hr
B3 s

& year
14
107.01 mmyhr
|6 |fs

10 yesr
10
12605 mm/hr
W6 s

5 year

11
16461 mm/hr
Mz4 s

0 year
120
15131 mmyhr
1822 |fs

100 year
12
20063 mm/hr
2100 s

09 ha
Q.51

10 min
2 year

.76 mmyhr
13 s

5 yer
14

10701 mmyhr
ME.2 s

10 yesr

12605 mmyhr
723 s

25 yer

15460 mmyhr
325 s

50 yesr
120

15131 mmyhr
273 s

125
20062 mmyhr
2.7 s

061 ha
051

10 min
z year

19
7676 mmyhr
653 Vs

5 year
10

10701 mmyhr
24 s

10 yesr
190

12605 mm/hr

1089 ems

25 year
11

15460 mmyhr
MES |fs

0 yer
120

15131 mmyhr
1578 |fs

100 year
125

20063 mm/hr
2165 |fs

205 ha
Q51

100 min

2 year
10

76.76_mmyhr

233 Vs

5 year
10

10701 mimyhr
313 s

0 yesr
10

12605 mmyhr
6T s

25 year
11

15464 mimyhr

4ME s

5 year
1%

1513 mmghe
6329 |fs

100 year
125

20068 mimyhr
7295 s

07 ha
0.51

00 min

2 year
190

7676 mmyhr
B2 Y

5 year
10

10701 mm/hr
1118 s

10 year
190

12605 mm/hr
=48 s

25 year
11

15461 mmfhr

1778 Vs

0 year
120

15131 mmyhr
2274 |fs

100 year
125

20063 mm/hr
2621 |fs

213 ha
a.51

100 min

2 year
10

.76 mmyhr

2320 s

5 year
14
10701 mmyhr
3234 e

0 year
14
12605 mmyhr
ER

25 year
11
16464 mimyhr
512 e

%0 year
120
1813 mimphr
5577 e

100 year
125
20062 mmyhr
7581 s

13

0.86 ha
.51

00 min

2 year
19

76.76_ mmyhr
939 Vs

5 year
10

107.01 mmyhr
1208 Vs

0 year
19
126,06 mmyhr
1542 Ys

25 year
11
15460 mmfhr
2080 Vs

% year
120
15131 mmyhr
2661 Ys

100 year
125
20063 mm/hr
W67 Ys

6 ? ]
100 ha 163 ha a6l ha
251 251 a5
00 min 109 min 104 min
2 year 2 year 2 year
10 10 1
6.6 mmyhr 6,76 mmyhr 6,76 mmyhr
WE2 s 181 s 23 Ifs
5 year 5 year 5 year
14 14 10
10701 mmyhr 10701 mmyhr 107.01 mmfhr
109 e 267 Y= 974 s
0 year 0 year 10 year
14 14 10
12605 mmyhr 12606 mmyhr 12606 mmyhr
W7 e 024 Y= 147 s
25 year 25 year 5 year
11 11 11
15464 mmghr 15464 mmyhr 154.60_mmyhr
2398 e 4080 |js 145 Ifs
% year % year 0 year
120 120 120
1813 mmghr 18131 mmdhr 18131 mmfhr
ER 5219 e 180 s
100 year 100 year 200 year
125 125 12
20062 mmfhr 20063 mmdhr 20063 mmfhr
ELE B15 Y= 283 s
14 15 (Raad) 16 (Pond)
aE 222 b 12
a1 a1 046
1090 min 198 min 213 min
2 year 2 year 2 year
10 10 10
76.76 mmfhr 5153 mmfhr 49.36_mm/hr
657 s 622 s 2650 Us
5 year 5 year 5 year
10 10 10
2.07.01 mmfhr FL75 mmfhr .73 mmfhr
916 Ws 2253 s 390 Us
1 year 1 year 10 year
10 10 10
12606 mmyhr 5455 mm/hr 2097 mm/hr
073 ¥s 2662 Us FEETS
25 year 5 year 5 year
11 11 11
15461 mmfhr 10148 mm/hr 9704 mm/hr
156 |s ESIT 5731 s
% year 5 year 50 year
120 120 120
15131 mmyhr 1155 mm/hr 11432 mimjhr
1862 |s 516 s 66 s
100 year 100 year 100 year
125 125 125
20063 mmfhr 13504 mm/hr 127.28 mmphr
216 Ys 5236 s EEENTH
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Area
Aunc Cosfficiem

Time of Cancentmtion

Retwrn Rate
Feaking Caefficient
Rairfall Intensity
Past-Devaiapmant Pesk Flaw

Aeturn Aate
Peaking Caefficient

Rairfal intensity
Past-Develapment Feak Flaw

Return Rate
Peaking Caefficient
Rainfall Irtensity
Fast-Develo prrent Pes k Flaw

Retumn Rate
Fasking Casfficient
Asiréa N Intensity
Past-Develapment Peak Flaw

Ruturn Rate
Peaking Caefficient
Rairfall intensity
Past-Develapment Fesk Flaw

Retwrn fiate
Pasking Casfficiom
Rairdal intensity
Past-Developmant Pesk Aaw

oT#

Area
Runaff Caefficiem

Time af Cancentatian

Return Rate
Feaking Caefficient
Rinfall Intensiny
Past-Develapment Peak Flaw

Return Rate
Feaking Caefficient
Rirfa l Intensity
Past-Develapment Peak Flaw

Return Rate
Feaking Caefficient
Rirfa l Intensity
Past-Develapment Peak Flaw

Return Rate
Peaking Caefficient
Rirfa l Intensity
Past-Develapment Pesk Aaw

Return Rate
Peaking Caefficient
Rairfa l Intensiny
Past-Develapment Pesk Aaw

Return Rate
Peaking Caefficient
Rainfa l Intensity
Past-Develapmen Fesk aw

ING

Flexible. Dependable. On-site Engineering.

437 na
078

M8 min
2 year

10
6181 mmhr
583 Ifs

5 year
10

2611 mmhr

817 Ifs

10 year
10
10144 mm/hr
WEE Ve

25 year
11
12281 mmhr
n®m9 s

0 yoar
120
244,08 mmjhr
16801 Ife

100 year
135
15047 mmyhr
BEA s

05 ha
[£:H

100 min

2 year
10

TETE mmyhr

1153 Ifs

5 year
10

0701 mmyhr

1607 Ifs

10 year
10

12606 mmyhr

184 Ifs

25 year
11

15464 mmyhr

2655 Ifs

50 year
120

18131 mmyhr
328 |fs

100 yesr
125

20063 mmyhr
3767 Ifs

z2omH

Post-Development Peak Flows — Lots

083
08

0D

10
7676
1663

10
107.01
218

120
18131
4714

128
20063
5434

053
LEH

76.76
1153

10
107.01
160.8

25
11
154.64
255.6

120
15131
3269

125
200,63
3768

na

ear
mmyhr
I
year
mmhr
Vs
yar

We

year

mmjhr
Vs

0

ha

min
year
mmyhr
s
year
mmyhr
s
year
mmyhr
s
year

mmyhr

year

mmyhr

year

mmyhr

0%
093

O min

2 year
10
.76 mmyhe
1913 Vs

5 yesr
10

10701 mmite
2667 Vo

X year

10
12606 mmhe
3142 Ifs

25 year
11

1546 myhe

1210 s

50 ywar
120
1813 mmyhe
8423 Yfe

200 year
125
20065 mmyhe
651 s

0.6l ha
[3:1)

00 min

2 year
10

76.76_mmyhr

1164 Ifs

5 year
10

107.01 mmyhr

1617 Ifs

10 yesr
10

12606 mmyhr

195 Ifs

26 yesr
11

154.61_mmyhr

2570 Ifs

50 yesr
120

18131 mmyhr
387 Ifs

100 yesr
125
20063 mmyhr
3789 Ifs

205 ha
LEE

109 min
Z year

10
7676 mmhr
40290 Vs

5 year
10

0701 mmihe

5301 I

10 year
1a

13606 mmfhr

6717 Ve

25 year
11

154.64_mmphr

06 Ifs

50 year
12
18131 mm/hr
182 e

100 year
128
20065 mm/hr
13362 Is

0 ha
as1

00 min

2 year
19

76.75 mm/hr

1424 |fs

5 year
19

10701 mmphr

1985 |fs

10 year
19

12605 mmyhr

2339 |fs

26 year
11

154.61_ mmyhr

3156 Ifs

50 yesr
120

18131 mmyhr
403.7 Ifs

100 year
125

20063 mmyhr

465.3 Ifs

213 ha
083

100 min
2year

10
7676 mmfhr
4216 Vs

& year
10

10701 mmhe

8577 Ijs

10 year
10
12606 mmyhe
R4 s

28 year
11

154 64 mfhe

M2 Is

50 year
120
18121 mm/hr
FiCE A

100 year
125

20065 mm/hr

13773 s

086 ha
093

100 min

2 year
14

675 mm/hr

1714 s

5 year
14

107.01 mm/hr

2389 |fs

10 year
14

12605 mm/hr

2815 |fs

25 year
11

15464 mm/hr

3793 |fs

50 year
120

18131 mm/hr
4858 Ifs

100 yesr
125

20063 mm/hr
5600 |fs

100 ha
a1

100 min
2 year

10
76.76_mmyhr
1928 s

5 year
10

W7.01_mmihe

2685 |fs

10 ymar

1a
125,06 mm/hr
3167 Ve

25 ymar
11

154.64_ mmfhr

4212 \fs

50 ymar
10
181,31 mmyhr
5466 e

100 year
135
20065 mmfhr
6300 |fs

0.60 ha
086

100 min

2 year
10

676 mmyhr

1113 Ifs

5 year
10

10701 mmyhr

1551 Ifs

10 year
10

12605 mmyhr

1828 |fs

25 year
11

15464 mmyhr

2466 |fs

50 year
120

18131 mmyhr
3155 Ifs

100 year
125

20065 mmyhr
3636 Ifs

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47

163 ha
081

100 min
Zyer

10
676 mmfhr
3279 Wz

5 year
10

207.01_mmhr

4570 15

10 year
10

12605 mmfhr

5384 Yz

25 year
11

15468 mmyhr

7255 Ifs

50 year
120
18131 mm/hr
9293 Ix

100 year
128
20065 mmfhr
0711 W

222 ha
067

183 min

2 year
10

5436 mmyhr

2852 Ifs

5 year
10

7572 mmyhr

3136 Ifs

10 year
10

59.20 mmyhr

3635 Ifs

25 year
11

10733 mmyhr

4890 Ife

50 year
120

12638 mmyhr
6282 Ifs

100 year
125

1406 mmyhr
7280 Ifs

Uxbridge, ON

061 ha
084

0 min
2 year

10
76,76 mrmyhr
1093 Ifs

5 year
10

0701 mrmyhe

1524 Ifs

10 year

10
126,06 mmyhr
1796 |fs

25 year
11

154.64_mmyhr

2023 s

50 yuar
10
151,31 mmyhr
3039 I

00 year
1%

200.63 mmyfhr

3572 s

(Rosd) b (Pang)

420 ha
0z

475 min

2 year
10

2870 mmyhr
73 s

5 year
10

3350 mmyhr

W75 s

10 yesr
10

47.01 mmyhr

1266 s

25 yesr
11

55.52 mmyhr

1645 Ifs

50 yesr
120

6532 mmyhr
2112 s

100 year
125

7278 mmyhr
2451 Is
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Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47

Flexible. Dependable. On-site Engineering. Uxbridge, ON
Allowable Release Rate
Q= Ppre - Qu
Where:
Q = Allowable Post-Development Release Rate
Qrre = Pre-Development Flow
Qu = Post-Development Uncontrolled Flow
Storm Pre-Development Flow Post- Development Uncontrolled Flow Allowable Outflow Pond Release
(yrs) Qpre (cms) Qy (cms) Q (cms) Q (cms)
2 1.9 0.6 1.27 0.11
5 2.6 0.8 1.77 0.24
10 3.0 1.0 2.09 0.37
25 4.0 1.3 2.75 0.69
50 5.2 1.6 3.54 1.16
100 6.0 1.9 4.10 1.55




KING:

Flexible. Dependable. On-site Engineering.

Stormwater Management Report

Quantity Control Volume Calculations

Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

Drainage Area (ha) 19.74
Runoff Coeff. (C) 0.78
Time of Concentration 10 min
Time Step 5 min
Controlled Release Rate (Qc) (cms) 0.11-1.55
Max. Storage Required (m3) 7010.4
Results
Storm Event Storage Time
(yr) (m3) (min)
2 3756.5 175
5 4540.8 105
10 4877.5 75
25 5544.1 50
50 6390.8 35
100 7010.4 30




z2omH

NG

Flexible. Dependable. On-site Engineering.

Requirad Storage Volumes (2yr}

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

[ 1= Af(t+8) 0 ,= 00038 ralA) v, = 0Q,. L& V. = Q.. T8 [
Time Rainfall Intensity Runaff Runaff Vol Controlled Release Vol Storaze Vol

min, [mmyhr} [cms) [m=} [m=} m3}

5 105 57 4.552 13655 335 1332.0

) 76.76 3309 13857 67.0 1918.7

15 b1.23 2610 2376 7 100 4 22753

20 5138 2215 26580 1339 26241

25 44.52 1913 25753 1674 27115

30 39.44 1700 3060 5 2009 2855 b

35 35,51 1531 321 8 2244 2980.5

40 3237 1396 3332 2679 81.4
45 23.50 1285 34684 13 3167.1

&) 27.65 1192 36757 EH 3240.8

55 25.52 1113 36732 3683 3304.9

) 24.24 1045 37625 4015 33610

65 2287 0386 38457 4353 3410.5

70 2167 0.934 33229 468.7 3454.2

75 20.53 0.855 33952 2.2 3433.0

E) 19,64 0.847 0633 5357 276
A5 1877 0809 4127 kB GH3 .2 36684
% 17.989 0.776 41885 602.7 35859
a5 17.28 0.745 4265 636.1 3610.4
100 16.63 0.717 43013 6635 3632.2
105 16403 0,631 4354 B 3.1 36517
110 15.48 0.657 44055 7366 3668.9
115 1497 0 b1 b 4451 2 0.1 36842
120 14.50 0.625 45011 3.6 36376
125 14.06 0.606 4563 5374 3703.3
130 13 b5 0 585 4590 01 A0 5 37195
135 13.26 0572 46322 040 3728.2
144 1230 0.556 46731 337.5 3735.6
145 12 56 0542 47127 ‘37110 374718
150 12.25 0.528 47512 1004.4 36,7
155 1134 0.515 47856 10373 3750.6
150 1166 0.503 FERE] 10714 3753.5
165 1133 0.431 48603 1104.9 37554
170 1113 0420 4B B 11384 37564
175 10.53 0459 49284 11719 3756.5
150 10.66 0.453 43612 12053 3755.9
185 10.43 0450 49932 12388 3754.4
130 10.22 0441 5024.5 12723 3752.3
135 1002 0432 5055.2 13055 3743.4
200 EEE] 042 G551 1339 3 374519
205 964 0416 5114.5 13727 37417
210 347 0408 5143.2 14062 37370
215 330 0401 51714 5.7 37317
Mazimum Sarmge Yalume
Required Storage Volumes [Syr)

T 1= Afje+8) 0, = 0008 Cat.A) V=0, L6 V. = Q.. L& [
Time Rainfall Intensity Runaff Runaff Vol Controlled Release Vol Storaze Vol
[min [mm/hr [cme}y [m3} [m3} m3}

5 1729 6.350 15050 717 1833.3

) 1701 4.613 27650 1434 2624.5

15 55.30 3678 3RS 2151 347

20 7155 3.085 37015 2865 3414.7

25 6197 2672 A7 5 3585 3649.2

E) 54.58 2366 42531 430.2 35289

35 4940 2130 4472 B 50119 9708

40 45.02 1941 46585 5735 4085.0
45 4144 1786 48333 645.2 4178.1

] 3844 1657 49715 7169 4254.5

55 3559 1547 5106 .2 7EBE 43176

) 33.70 1453 52233 5603 4369.6

] 3175 1370 5314 4 ‘332 0 44123

) 30.10 1298 54509 10037 4447.2

5 2561 1233 55507 10754 4475.3

0 2728 1176 SB35 1147.1 44374
55 2608 1124 57332 12188 4514.4
% 2499 1077 58172 12505 4526.7
35 24.00 1035 5572 13622 4535.0
100 23105 0996 5973 4 14339 456355
105 2226 0.950 G463 1505.6 4540.8
110 2150 0527 61162 15773 4538.9
115 2075 0 296 b183 3 16490 4634 4
120 20.13 0.858 62479 1720.6 4527.3
125 19.52 0.841 63102 17923 45178
130 1534 0.817 63703 1564.0 4506.3
135 1841 0.794 64328 4 1335.7 4432.7
L] 1731 0772 645 T 20074 4473
145 17.43 0.752 65392 0791 4460.1
150 1699 0732 65922 21508 44414
155 16.57 0.714 BE43 6 22225 44211
160 16.17 0637 bBB93 B 2292 4335 4
165 1550 0,621 E7z3 23659 43764
170 15.44 0.666 673 4376 4352.2
175 15.10 0.651 6536.0 25093 4326.7
180 14.78 0637 6EEL1 ZEEL0 4300.2
185 A7 0624 6325.2 26527 42726
1% 14.13 0611 B365.3 27244 4243.9
195 1390 0599 70104 273610 42143
200 13.63 0558 516 2677 4183.9
205 1337 0577 713 23334 4152.5
210 1313 0 566 71514 3011 1 41203
215 12.89 0.556 7170.2 3082 8 40873

‘M simum Starage Valume
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Flexible. Dependable. On-site Engineering.

Required Storage Volumes [10yr)

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

T 1= Aft+8)" 0, = 00280 Ca.LA) V, =Q,.LE0 V. = Q.80 [P
Time Rainfall Intensity Runoft Runoff Vol Controlled Release Vol Storage Vol
[min} [mmyhr} [zme} [m3} [m3} [m3}

5 17352 7451 2244 .2 110 5 2133.5

10 126 06 5435 32603 221 6 3033.4

15 10049 4,332 3859.2 332.3 3666.9

20 84,259 3.634 4 3607 4431 3317.6

25 7301 3,045 47214 EEERE] 4167.5

30 B4.66 2. 788 5017 .6 BB .7 43529

30 58,40 2.509 G269.2 77h.b 4493.8

40 5304 2.287 G488 2 BB .2 4602.0
45 4882 2105 GREZ.3 370 4B85.3

50 45,28 1952 58569 1107.8 4749.1

EE) 4225 1523 B015 6 12186 4737.0

B0 39,70 1.711 b161 4 1329.4 4832.0

Bo 3745 1.614 bsob.2 14 40.1 4856.0

70 3547 1.529 BE421.7 1550.9 4570.8

75 3371 1453 B533.2 16617 457 7.5

20 32,13 1.385 BE49.5 1772.5 487 7.3
L] 30,72 1.324 b 7o .2 1883.3 4871.0
S0 29.44 1.269 BEAG3 3 1934.0 45563.2
35 28.27 1.219 B34 7 A 21048 484 2.6
100 27.21 1173 70373 2215.6 4821.7
105 26,23 1.131 71232 2326.4 47368
110 25.32 1092 72055 24 37.1 4768.3
115 24.49 1.056 7284 .6 2647.9 4736.6
120 23.71 1.022 73607 2b5E.7 47020
125 2299 0991 7434 0 27E3.5 4664.5
130 22.32 0.96 2 7504 B 2880.3 4624.6
135 21.69 0.935 75733 £391.0 4582.3
Maximum Somge valume
Required Storage YWolumes [25yr}

T 1= Afjt+B) 0, = Q00280 Ca.LA) Vv, =0,.L& Ve =0, 5680 [T
Tima Rainfall Intansity Runoff Runoff Vol Controlled Release Vol Storage Vol
[min} [mm/hr} [cms} [m3) [m3) [m3}

5 218 94 10.383 3114 3 20610 Z308.9

10 154 64 7.333 44000 41210 I3E8.1

15 121.60 5.7b7 51500 B17 3 457 2.1

20 10118 4.795 EXErEE] 5239 4934.0

25 B7.18 4.134 b201.4 103.9 5171.5

20 7b.92 3B 5 b5EE.1 1235.9 G330.2

35 E9.05 3.274 BATE A 14419 5434.5

40 B2 79 2978 71470 1647.9 54991
45 57.63 2736 T3ET.3 1853.8 G533.5

50 5345 2635 TEIZ 3 2159.8 G544.1

EE) 49 55 2.364 TE01.2 2265.8 55354

B 46. 76 2217 7982 .6 24 71.8 5510.8

Bo 44.07 2090 821508 2B V7.8 B 73.0

70 4171 14975 53075 25838 54238

75 39.62 1.873 H454 5 3083.7 5364.8

20 37.75 1.790 B5329 3295.7 52972
L] 3607 1.711 87238 3601.7 G221
S0 34,56 1.639 584581 37077 5140.4
35 33.17 1.573 B966 4 3313.7 50527
100 31.91 1.513 9073.3 4119.7 4959.7
105 30,75 1455 9157 4 43256 45618
110 29. 68 14058 9911 4531.6 47559.5
115 28.70 1.361 9350.8 4737.6 46532
120 2778 1.3158 94867 4943.6 45432

:Maximum Stamsge Walume
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Flexible. Dependable. On-site Engineering.

Required Storazs Volumes [SOyr)

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

T 1= At 8y* 0, = (0028(C fat A v, =0,.Te V. = 0.8 Ms V-V
Tima Rainfall Intensity Runoff Runoff Wol, Controlled Release Vol Storage Vol
[min) [mmyhr} [cms) [m3) [m3) [m3)

5 254 .30 13,156 3B A 393 3E97.5

10 18131 9.380 5E25.1 e 4929.5

15 14305 7401 BEE] .6 1047 .5 GE12.8

20 119.158 b.16E 73386 1397.1 B001.5

25 102.72 5.314 TarlA 1746.4 B225.0

30 90,63 4,689 84335 2095.7 B343.9

35 51.33 4.207 BE3L.7 24449 B330.8

40 7393 3.825 91796 2792 B3R5.4

45 B7.89 3.513 9483 8 31435 B3410.3

50 B2.86 3.262 EXEE 3925 B264.0

EE 55.60 30352 200047 3R42.1 Bl62.6

B0 54.94 2842 102319 41913 BMO.B

BG5S 51.75 2677 104419 4540.6 5301.3

70 4835 2.533 106372 4853.9 57 7.3

75 46.45 2.404 10519.5 52339.2 5GE0.7

2 44.26 2.230 10991.5 G5EE.4 5403.1

&5 42.27 2. 187 11153.6 5337.7 5215.8

50 40.47 2.094 11307.1 B2 87.0 5020.1

35 8.5 2.009 114 53.0 BE36.3 4816.7

100 3734 1932 11592.0 E385.6 AB16.5
105 3597 1.861 117 25.0 733458 4330.1
110 34.71 1.79E 11552.3 TEE.1 4165.2
115 33.54 1.735 11974.5 20334 1.1
120 3246 1.679 12092.0 H382.7 EFER
:Maximum Stamge Volume
Required Storage Wolimes 100y r)

T 1= Af(te 8" 0, = (0028(C. fatA) v, =0,.Te V. = 0.8 Ms V-V
Time Rainfall Intensity Runoff Runoff Wol. Controlled Release Yol Storage Vol
[min} [mm/hr} [tms) [m3) [m3) [m3)

El 2r8.63 15016 45047 464 .5 A040.1

10 20063 10.512 B457.2 9291 GGLE.2

15 15593 8.565 7051 13936 E314.5

20 132 65 7148 85781 18551 E720.0

25 114 44 B167 92605 23226 E327.8

30 101.00 5443 97976 27872 70104

35 30,65 4.885 102587 3251.7 7070

40 52.40 4.441 106574 3716.2 B34 1.1

45 75.6b 4.077 110088 4180.8 BE28.0

50 7.0 3.774 11323.2 4645.3 BEY 7.9

EE] B5.27 3.518 116079 5138 BI95.1

B0 5117 3.297 115652 G573 B335

=] G761 3,105 121051 B0359 BOE9.2

70 54,48 2936 123308 SEMER:] GE2 7.4

75 51.70 2. 786 12538 6 3679 G507

20 49.23 2.653 12733.6 7432.5 5301.2

A5 47.00 2.533 13174 TEST.0 5020.4

30 44.93 2424 13091.2 8361.5 4729.7

35 43.16 2326 13256.1 B 26.0 4430.1

100 41.45 2.236 13413.1 9290.6 4122.5
105 39.35 2.153 13562.9 97556.1 38078
110 358.54 2077 137063 10219.6 3567
115 37.23 2006 135437 10654, 2 3153.6
120 36.02 1941 139755 1114 5.7 2827.1

Maximum Somge Valume
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Flexible. Dependable. On-site Engineering.

Stage-Storage-Discharge Table

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47

Uxbridge, ON

Water level Orifice Weir Spillway Total Volume
Overflow
Discharge Discharge Discharge Discharge Pond
(m) (I/s) (1/s) (1/s) (1/s) (m3)
328.2 0.0 0.0 0.0 0.0 0.00 Pond Bottom = 328.2m
328.3 0.0 0.0 0.0 0.0 182.13 Orifice = 328.3m
328.4 0.0 0.0 0.0 0.0 375.30
328.5 30.3 0.0 0.0 30.3 579.96
328.6 44.0 0.0 0.0 44.0 799.56
328.7 54.4 0.0 0.0 54.4 1035.39
328.8 63.1 0.0 0.0 63.1 1285.59
328.9 70.7 0.0 0.0 70.7 1550.29
329.0 77.6 0.0 0.0 77.6 1829.56
329.1 83.9 0.0 0.0 83.9 2123.52
329.2 89.7 0.0 0.0 89.7 2432.27
329.3 95.3 0.0 0.0 95.3 2755.91
329.4 100.5 0.0 0.0 100.5 3094.54
329.5 105.4 0.0 0.0 105.4 3448.26
329.6 110.2 0.0 0.0 110.2 3817.17 .
329.7 114.7 0.00 0.0 114.7 4201.36 Weir = 329.7m
329.8 119.0 80.64 0.0 199.7 4600.95
329.9 123.3 228.08 0.0 351.3 5016.03
330.0 127.3 419.01 0.0 546.3 5446.71
330.1 131.3 645.10 0.0 776.4 5893.08
330.2 135.1 901.56 0.0 1036.7 6355.24
330.3 138.8 1185.13 0.0 1324.0 6833.30
330.4 142.4 1493.44 0.0 1635.9 7327.35
330.5 146.0 1824.63 0.0 1970.6 7837.50
330.6 149.4 2177.23 0.0 2326.7 8363.84
330.7 152.8 2550.00 0.0 2702.8 8906.49 .
330.8 156.1 2941.91 0.00 3098.0 9465.53 Spillway = 330.8 m
330.9 159.3 3352.06 708.20 4219.6 10041.07
331.0 162.5 3779.68 2041.13 5983.3 10633.22
331.1 165.6 4224.08 3819.66 8209.4 11242.06
331.2 168.7 4684.65 5988.33 10841.6 11867.70 Pond Top=331.2m
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Flexible. Dependable. On-site Engineering.

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

Orifice

Orifice Diameter (mm) 220
High Water Elev. (m) 331.2
Orifice Invert Elev.(m) 328.3
Orifice Center Elev. (m) 328.41
Head (m) 2.790
C 0.6
Orifice Area (m2) 0.0380

Required 2.1
Flow Rate (cms) .

Provided 0.2

weir
Weir Length (m) 1.5
Weir Invert Elev. (m) | 329.7
Major Storm Control Spillway

Spillway Length (m) 12.0
Spillway Invert Elev. (m) 330.8
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Flexible. Dependable. On-site Engineering.

Drawdown Time

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

(Using the falling head orifice equation for total drawdown above the sill of orifice)

24,

t = h0.5 _ h0.5
CAO(Zg)OS ( 1 2 )

Where:

t = drawdown time in second

A, = average surface area of the pond for quality control volume
(m")

C = discharge coefficient (orifice)

A, = cross—sectional area of orifice (m’)

g = gravitational acceleration constant (9.81 m/s”)

h, = starting water elevation above the orifice (V= 3920m’) (m)
h, = ending water elevation above the orifice (m)

t=86918.20 seconds

t ~24.1 hours

3735
0.6
0. 0380
329. 68 1.38 m
328. 3 0 m
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Flexible. Dependable. On-site Engineering.

Swale Size Calculation

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON



Stormwater Management Report

7 E
P Rural Industrial Development
I M 123 Regional Highway 47
Flexible. Dependable. On-site Engineering. Uxbridge, ON

S = 2.4% (Ditch # 5)

Manning Formula Uniform Trapezoidal Channel Flow at Given Slope
and Depth

123 Hwy 47
Swale Design
Results
Inputs Flow area, a 15600 |mr2 v
Bottom width, b 08 m Wetted perimeter, P, 45947 |m v
e pE—— - Hydraulic radius, Ry, 03395 |m ~
R A 3 | Velocity, v 25132 |mis ~
Side slope 2 (horiz./vert.) 3 Flow, Q 39206 | m"3/s v
Man ning rough ness, n 2 VE'OCity head, h\, 0.3221 m V.
OStrickler OB/B (See notes) [ 0.03 Top width, T 44000 |m v
- - Froude number, F 1.35
Channel slope, § 0.024  rise/run v ||Average shear stress (tractive force), tau 79.9038| N/mA2 ~
Flow depth, y 0.6 [ n for design rock size per Strickler 0.0379
Bend Angle 2 (for riprap sizing)| o n for design rock size per Blodgett 0.0917
- - n for design rock size per Bathurst 0.0514
Rock specific gravity (2.65) 2.5 Blodgett vs. Bathurst Bathurst
Design rock size, D50 Required bottom angular rock size, D50 (Isbash & MC) ? 02398 |m ~
®Isbash OMaynord OSearcy 03159 ] o Required side slope 1 angular rock size, D50 (Isbash & MC) 2 (02527 |m v
“ 125 ] (See notes) ‘ Required side slope 2 angular rock size, D50 (Ishash & MC) ? [0.2527 |m v
Required angular rock size, D50 (Maynord, Ruff, and Abt 1989)(0.3112 |m v
Required angular rock size, D50 (Searcy 1967) 01390 |[m ~




= E Stormwater Management Report

P Rural Industrial Development

R :l 123 Regional Highway 47

Flexible. Dependable. On-site Engineering. Uxbridge, ON

S = 0.8% (Ditch # 1)

Manning Formula Uniform Trapezoidal Channel Flow at Given Slope
and Depth

123 Hwy 47
Swale Design
Results
Inputs Flow area, a 17875 | m"2  ~
Bottom width, b 08 —— Wetted perimeter, P, 49110 |m w
e T - - Hydraulic radius, Ry, 03640 |m v
ide slope 1 (horiz./vert.) 3 Velocity, v 15199 | mis ~
Side slope 2 (horiz./vert.) 3 Flow, Q 27168 | mr3is v
Manning roughness, n 7 Velocity head, h, 0178 |m v
OStrickler OB/B (See notes) | 0.03 Top width, T 47000 |m ~
: : Froude number, F 079
Channel slope, $ 0.008  rise/run  ~ ||Average shear stress (tractive force), tau 28.5536| N/m"2 v
Flow depth, y 0.65 ‘m v n for design rock size per Strickler 0.0326
Bend Angle 2 (for riprap sizing)| 0 n for design rock size per Blodgett 0.0526
- - n for design rock size per Bathurst 0.0359
Rock specific gravity (2.65) | 2.65 Blodgett vs. Bathurst Blodgett
Design rock size, D50 Required bottom angular rock size, D50 (Isbash & MC) ? 00877 |m v
®Isbash OMaynord OSearcy 01155 m ~ Required side slope 1 angular rock size, D50 (Isbash & MC) ? [0.0924 | m ~
«[125 | (see notes) ' Required side slope 2 angular rock size, D50 (Isbash & MC) 2 |0.0924 [m
Required angular rock size, D50 (Maynord, Ruff, and Abt 1989)|0.0868 | m v |
Required angular rock size, D50 (Searcy 1967) 0.0508 |m v




Stormwater Management Report

7 E
P Rural Industrial Development
I M 123 Regional Highway 47
Flexible. Dependable. On-site Engineering. Uxbridge, ON

S = 0.7% (Ditch # 6)

Manning Formula Uniform Trapezoidal Channel Flow at Given Slope
and Depth

123 Hwy 47
Swale Design
Results
Inputs Flow area, a 15600 | mh2 v
Bottom width, b 08 m v Wetted perimeter, P, 45947 |lm v
- - - Hydraulic radius, Ry, 03395 |m v
Side slope 1 (horiz./vert.) 3 b 13573 | mis -
Side slope 2 (horiz./vert.) 3 Flow, Q 21174 | m*3/s ~
Manning roughness, n 2 Velocity head, h, 00939 |m v
OStrickler OB/B (See notes) |0.03 Top width, T 44000 |m v
- - Froude number, F 073
Channel slope, S 0.007  rise/run  ~ l|Ayerage shear stress (tractive force), tau 23.3053| N/mA2 v
Flow depth, y 0.6 | n for design rock size per Strickler 0.0315
Bend Angle 2 (for riprap sizing)|[o n for design rock size per Blodgett 0.0490
- - - n for design rock size per Bathurst 0.0332
Reck specific gravity (2.65) 1265 Blodgett vs. Bathurst Blodgett
Design rock size, D50 Required bottom angular rock size, D50 (Isbash & MC) ? 00699 |m ~
@®Isbash OMaynord OSearcy 00921 m ~ Required side slope 1 angular rock size, D50 (Isbash & MC) ? [0.0737 | m ~
<125 S ) Required side slope 2 angular rock size, D50 (Isbash & MC) ? |0.0737 |m
Required angular rock size, D50 (Maynord, Ruff, and Abt 1989)(0.0667 | m v
Required angular rock size, D50 (Searcy 1967) 00405 |m v




Stormwater Management Report

7 E
P Rural Industrial Development
I M 123 Regional Highway 47
Flexible. Dependable. On-site Engineering. Uxbridge, ON

S = 0.65% (Ditch # 2)

Manning Formula Uniform Trapezoidal Channel Flow at Given Slope
and Depth

123 Hwy 47
Swale Design
Results
Inputs Flow area, a 15600 | m*2 v
Bottom width, b 08 m Wetted perimeter, P, 45847 |lm v
e pE—— - Hydraulic radius, Ry, 03385 |m v
R A 3 | Velocity, v 13079 | mis v
Side slope 2 (horiz./vert.) 3 Flow, Q 20403 | m*3/s v
Manmng roughnessY n 2 VE'OCity head, h\, 0.0872 | m v
OStrickler OB/B (See notes) [ 0.03 Top width, T 44000 [m ~
- - Froude number, F 0.70
Channel slope, § 0.0065 rise/run v ||Average shear stress (tractive force), tau 21.6406| N/m*2 v
Flow depth, y 0.6 [ n for design rock size per Strickler 0.0301
Bend Angle 2 (for riprap sizing)| o n for design rock size per Blodgett 0.0442
- - n for design rock size per Bathurst 0.0286
Rock specific gravity (2.65) 2.5 Blodgett vs. Bathurst Blodgett
Design rock size, D50 Required bottom angular rock size, D50 (Isbash & MC) ? 0.0649 |m v
®lIsbash OMaynord OSearcy 0.0856 ] ‘m o Required side slope 1 angular rock size, D50 (Ishash & MC) ? (0.0684 | m v
* 125 | (See notes) ‘ Required side slope 2 angular rock size, D50 (Ishash & MC) ? (0.0684 | m v
Required angular rock size, D50 (Maynord, Ruff, and Abt 1989)(0.06808 | m v
Required angular rock size, D50 (Searcy 1967) 0.0376 |m v
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Flexible. Dependable. On-site Engineering.

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

S =0.5% (Ditch # 3,4, 7)

Manning Formula Uniform Trapezoidal Channel Flow at Given Slope

and Depth

123 Hwy 47
Swale Design
Results
Inputs Flow area, a 15600 | m"2 ~
Bottom width, b 08 — Wetted perimeter, Py, 45947 |lm v
- Rp— - Hydraulic radius, Ry, 03395 |m v
DR Al 3 Velocity, v 11471 |mis ~
Side slope 2 (horiz /vert.) 3 Flow, Q 17895 | m\3fs v
Manning roughness, n ?. VE'OCity head, h, 0.0671 m v
OStrickler OB/B (See notes) |0-03 Top width, T 44000 |m v
: |Froude number, F 0.62
Channel slope, S 0.005  risefrun v ||Average shear stress (tractive force), tau 16.6466| N/m*2 ~
Flow depth, y 0.6 m v n for design rock size per Strickler 0.0301
Bend Angle 2 (for riprap sizing)| o n for design rock size per Blodgett 0.0442
. . n for design rock size per Bathurst 0.0288
Rock specific gravity (2.85) |2 65 Blodgett vs. Bathurst Blodgett
Design rock size, D50 Required bottom angular rock size, D50 (Isbash & MC) ? 0.0500 |m
@lsbash OMaynord OSearcy 00658 ‘m ~ Required side slope 1 angular rock size, D50 (Isbash & MC) ? |0.0527 | m v
*1.25 ] (See notes) o Required side slope 2 angular rock size, D50 (Isbash & MC) 2 [0.0527 | m v
Required angular rock size, D50 (Maynord, Ruff, and Abt 1989)(0.0438 | m v
Required angular rock size, D50 (Searcy 1967) 0.0289 |m v




Stormwater Management Report

=r E
P Rural Industrial Development
! o 123 Regional Highway 47
Flexible. Dependable. On-site Engineering. Uxbridge, ON
Pipe Size Calculation (Collector)
Manning Formula Uniform Pipe Flow at Given Slope and Depth
123 Hwy 47
Pipe Culvert (1500mm)
Results
Flow depth, y 12000 [m |
Flow area, a 15155 [mr2 v
Pipe area, a0 17671 | mh2 v
Relative area, afa0 0.8576 | fraction v
nputs Wetted perimeter, P 3.3214 |
- - letted perimeter, Py, ; m v
Pipe diameter, d I :
° 1500 |(mm ) Hydraulic radius, Ry, 04563 |m ~
Manning roughness, n 0.011 Top width, T 12000 |m ~
Pressure slope (possibly ? equal to pipe slope), Sp( 1.4 | % rise/run v ||Velocity, v 63753 |mfs v
Relative flow depth, y/dg 08 T — Velocity head, h, 20724 [ mH20 ~
2 Froude number, F 1.81
Average shear stress (tractive force), tau|62.6413| N/m*2 v
Flow, Q (See notes) 9.6620 | m*3/s v
Full flow, Q0 9.8847 | mA3/s v
Ratio to full flow, Q/Q0 0.9775 | fraction v

Notes:

This is the flow and depth inside an infinitely long pipe.

Getting the flow into the pipe may require significantly higher headwater depth. Add at least 1.5 times the velocity head to get the headwater
depth or see my 2-minute tutorial for standard culvert headwater calculations using HY-8.
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Flexible. Dependable. On-site Engineering.

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47

Rip Rap (Stone) Size Calculation

Uxbridge, ON

Manning Formula Uniform Trapezoidal Channel Flow at Given Slope

and Depth
123 Hwy 47
Riprap Design (Pond)

Results
Inputs Flow area, a 52800 | m*2
Bottom width, b 12 m o~ Wetted perimeter, P, 145298 m v
o paT——— - Hydraulic radius, Ry, 03634 |'m v

RIS ) 3 Velocity, v 20576 | mis v
Side slope 2 (horiz./vert.) 3 Flow, Q 10.8642| m"3/s v
Manning roughness, n 2 Velocity head, h\, 0.2159 | m v
OStrickler OB/B (See notes) | 0.035 Top width, T 144000 m v
- - Froude number, F 1.09

Channel slope, S 0.02 risefrun v |[Average shear stress (tractive force), tau 71.2682| N/imA2 +
Flow depth, y 0.4 m -~ n for design rock size per Strickler 0.0366
Bend Angle 2 (for riprap sizing)] n for design rock size per Blodgett 0.0772

n for design rock size per Bathurst 0.0589
Rock specific gravity (2.65) 265
Design rock size, D50 Required bottom angular reck size, D50 (Isbash & MC) ? 0.1607
@Isbash OMaynord OSearcy 0.2118 ﬁ Required side slope 1 angular rock size, D50 (Isbash & MC) ? |0.1694 [
*1.25 ] (See notes) - Required side slope 2 angular rock size, D50 (Isbash & MC) 2 |0.1694

Required angular rock size, D50 {Maynord, Ruff, and Abt 18839)|0.2089

Required angular rock size, D50 (Searcy 1967) 0.0931 |

Av4

S

Isbash Equation:

VZ

Dso = 2.9.C%.(5-1) 0.18m

Where:

V= Water velocity approaching riprap = 2.06 m/s
C = Isbash constant: (0.86 for high turbulence and 1.2 for low turbulence)

S = Rock specific gravity = 2.65
g = Gravity = 9.81 m/s’
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Flexible. Dependable. On-site Engineering.

USBR Method:

Dgo = 0.0122. (V,)%%6=0.62 ft=0.19 m

Where: v, = Average channel velocity = 6.75 ft/s

USGS Method:

Dsy = 0.01. (V,)%* =1.05 ft=0.32m

Where: v, = Average channel velocity = 6.75 ft/s

ASCE Method:
__ 0.000041.5G.V®
W= (56—1)3.cos(0)3 =351
1
__ (6w 3_ _
Do = (n_ys) 032 ft=0.1 m
Where:

V' = Local depth-averaged velocity = 6.75 cfs
¥s= Unit weight of stone = 200 Ib/ft’

SG = Specific gravity of stone = 2.65

W = Weight of stone (1b)

6 = Bank angle (deg.) = 30 deg.

Stormwater Management Report
Rural Industrial Development
123 Regional Highway 47
Uxbridge, ON

Based on the above methods, DS0 = 300 mm was proposed for the gabion

stone in the spillways.
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Uncontrolled

Controlled

Stormwater Management Flowchart/Diagram

Site Impervious Areas Layout

Uncontrolled: Lot 1
Controlled: Lots 2-14 & Roadway
O Oil Grit Separator (OGS)
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WATER BUDGET- PRE-DEVELOPMENT
WATER BALANCE/WATER BUDGET ASSESSMENT

Catchment Designation — - Site -
Building Driveway Grassy Lawn Woodland Cultivated Total
Area (m?) 885 2,070 9,231 20,820 208234 241,239
Pervious Area (mz) 0 0 9,231 20,820 208,234 238,285
Impervious Area (m?) 885 2070 0 0 0 2,955
Infiltration Factors
Topography Infiltration Factor 0 0 0.3 0.2 0.3
Soil Infiltratin Factor 0 0 0.2 0.2 0.2
Land Cover Infiltration Factor 0 0 0.1 0.2 0.1
MOE Infiltration Factor 0 0 0.6 0.6 0.6
Actual Infiltratin Factor 0 0 0.6 0.6 0.6
Run-Off Coefficient 1 1 0.4 0.4 0.4
Runoff From Impervious Surfaces * 0.95 0.6 0 0 0
Inputs (per unit area)
Precipitation (mm/yr) 844 844 844 844 844 844
Run-On (mm/yr) 0 0 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0 0 0
Total Inputs (mm/yr) 844 844 844 844 844 844
Outputs (per unit area)
Precipitation Surplus (mm/yr) 801.8 506.4 365 355 365 367
Net Surplus (mm/yr) 801.8 506.4 365 355 365 367
Evapotranspiratin (mm/yr) 42.2 337.6 479 489 479 477
Infiltration (mm/yr) 0 0 219 213 219 216
Rooftop Infiltration (mm/yr) 0 0 0 0 0 0
Total Infiltration (mm/yr) 0 0 219 213 219 216
Runoff Pervious Area 0 0 146 142 146 146
Runoff Impervious Area 801.8 506.4 0 0 0 240
Total Runoff (mm/yr) 801.8 506.4 146 142 146 151
Total Outputs (mm/yr) 844 844 844 844 844 844
Difference (Inputs-Outputs) 0 0 0 0 0 0
Inputs (Volumes)
Precipitaiton (m>/yr) 747 1,747 7,791 17,572 175,749 203,606
Run-On (m*/yr) 0 0 0 0 0 0
Other Inputs (m?/yr) 0 0 0 0 0 0
Total Inputs (m?/yr) 747 1,747 7,791 17,572 175,749 203,606
Outputs (Volumes)
Precipitation Surplus (m*/yr) 709 1,048 3,369 7,391 76,005 88,523
Net Surplus (m*/yr) 709 1,048 3,369 7,391 76,005 88,523
Evapotranspiratin (m*/yr) 37 699 4,422 10,181 99,744 115,083
Infiltration (m*/yr) 0 0 2,022 4,435 45,603 52,059
Rooftop Infiltration (m>/yr) 0 0 0 0 0 0
Total Infiltration (m®/yr) 0 0 2,022 4,435 45,603 52,059
Runoff Pervious Area (m>/yr) 0 0 1,348 2,956 30,402 34,706
Runoff Impervious Area (m*/yr) 709 1,048 0 0 0 1,758
Total Runoff(ma/yr) 709 1,048 1,348 2,956 30,402 36,464
Total Outputs (m*/yr) 747 1,747 7,791 17,572 175,749 203,606
Difference (Inputs-Outputs) 0 0 0 0 0 0

* Based on the Design Chart 1.07 (MTO, 1997), the runoff coefficients for roofs and gravel roads land uses are 0.7 - 0.95 and 0.4 - 0.6, respectively. We used the maximum amount, as the
grades of the open gravel area is generally around 2%.



WATER BUDGET- POST-DEVELOPMENT
WATER BALANCE/WATER BUDGET ASSESSMENT

Catchment Designation

Site

Buildings Driveway/Parking/Walkway Grassy Lawn Woodland Dry Pond Total
Area (m?) 77,862 107,999 30,618 18,422 6,338 241,239
Pervious Area (m?) 0 0 30,618 18,422 6,338 55,378
limpervious Area (m?) 77,862 107,999 0 0 0 185,861

Infiltration Factors
Topography Infiltration Factor 0 0 0.3 0.3 0.3
Soil Infiltratin Factor 0 0 0.2 0.2 0.2
Land Cover Infiltration Factor 0 0 0.1 0.2 0.1
MOE Infiltration Factor 0 0 0.6 0.7 0.6
Actual Infiltratin Factor 0 0 0.6 0.7 0.6
Run-Off Coefficient 1 1 0.4 0.3 0.4
Runoff From Impervious Surfaces ~ 0.95 0.95 0 0 0
Inputs (per unit area)
Precipitation (mm/yr) 844 844 844 844 844 844
Run-On (mm/yr) 0 0 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0 0 0
Total Inputs (mm/yr) 844 844 844 844 844 844
Outputs (per unit area)
Precipitation Surplus (mm/yr) 801.8 801.8 365 355 365 701
Net Surplus (mm/yr) 801.8 801.8 365 355 365 701
Evapotranspiratin (mm/yr) 42.2 42.2 479 489 479 143
Infiltration (mm/yr) 0 0 219 248.5 219 53
Rooftop Infiltration (mm/yr) 0 0 0 0 0 0
Total Infiltration (mm/yr) 0 0 219 248.5 219 53
Runoff Pervious Area 0 0 146 106.5 146 133
Runoff Impervious Area 801.8 801.8 0 0 0 802
Total Runoff (mm/yr) 801.8 801.8 146 106.5 146 648
Total Outputs (mm/yr) 844 844 844 844 844 844
Difference (Inputs-Outputs) 0 0 0 0 0 0
Inputs (Volumes)
Precipitaiton (m’/yr) 65,715 91,151 25,842 15,548 5,350 203,606
Run-On (m*/yr) 0 0 0 0 0 0
Other Inputs (m>/yr) 0 0 0 0 0 0
Total Inputs (m/yr) 65,715 91,151 25,842 15,548 5,350 203,606
Outputs (Volumes)

Precipitation Surplus (m*/yr) 62,429 86,594 11,176 6,540 2,313 169,052
Net Surplus (m*/yr) 62,429 86,594 11,176 6,540 2,313 169,052
Evapotranspiratin (m*/yr) 3,286 4,558 14,666 9,008 3,036 34,554
Infiltration (m/yr) 0 0 6,705 4,578 1,388 12,671
Rooftop Infiltration (m*/yr) 0 0 0 0 0 0
Total Infiltration (m3/vr) 0 0 6,705 4,578 1,388 12,671
Runoff Pervious Area (m/yr) 0 0 4,470 1,962 925 7,358
Runoff Impervious Area (m?/yr) 62,429 86,594 0 0 0 149,023
Total Runoff (m/yr) 62,429 86,594 4,470 1,962 925 156,381
Total Outputs (m*/yr) 65,715 91,151 25,842 15,548 5,350 172,415
Difference (Inputs-Outputs) 0 0 0 0 0 31,191

* Based on the Design Chart 1.07 (MTO, 1997), the runoff coefficients for rooftop and pavement are 0.7 - 0.95 and 0.8 - 0.95, respectively. We used the maximum ratio of 95% for both Asphalt Pavement and

Rooftops.




WATER BUDGET- POST-DEVELOPMENT WITH MITIGATION
WATER BALANCE/WATER BUDGET ASSESSMENT

Catchment Designation — " - Site
Buildings Driveway/Parking/Walkway Grassy Lawn Woodland Dry Pond Total

Area (m?) 77,862 107,999 30,618 18,422 6,338 241,239
Pervious Area (m?) 0 0 30,618 18,422 6,338 55,378
Impervious Area (m?) 77,862 107,999 0 0 0 185,861

Infiltration Factors
Topography Infiltration Factor 0 0 0.3 0.2 0.3
Soil Infiltratin Factor 0 0 0.2 0.2 0.2
Land Cover Infiltration Factor 0 0 0.1 0.2 0.1
MOE Infiltration Factor 0 0 0.6 0.6 0.6
Actual Infiltratin Factor 0 0 0.6 0.6 0.6
Run-Off Coefficient 1 1 0.4 0.4 0.4
Runoff From Impervious Surfaces 0.95 0.95 0 0 0

Inputs (per unit area)
Precipitation (mm/yr) 844 844 844 844 844 844
Run-On (mm/yr) 0 0 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0 0 0
Total Inputs (mm/yr) 844 844 844 844 844 844
Outputs (per unit area)

Precipitation Surplus (mm/yr) 801.8 801.8 365 355 365 701
Net Surplus (mm/yr) 801.8 801.8 365 355 365 701
Evapotranspiratin (mm/yr) 42.2 42.2 479 489 479 143
Infiltration (mm/yr) 0 400.9 219 213 219 229
Rooftop Infiltration (mm/yr) 400.9 0 0 0 0 129
Total Infiltration (mm/yr) 400.9 400.9 219 213 219 359
Runoff Pervious Area 0 0 146 142 146 145
Runoff Impervious Area 400.9 400.9 0 0 0 401
Total Runoff (mm/yr) 400.9 400.9 146 142 146 342
Total Outputs (mm/yr) 844 844 844 844 844 844
Difference (Inputs-Outputs) 0 0 0 0 0 0

Inputs (Volumes)
Precipitaiton (m*/yr) 65,715 91,151 25,842 15,548 5,350 203,606
Run-On (m/yr) 0 0 0 0 0 0
Other Inputs (m*/yr) 0 0 0 0 0 0
Total Inputs (m*/yr) 65,715 91,151 25,842 15,548 5,350 203,606

Outputs (Volumes)
Precipitation Surplus (m’/yr) 62,429 86,594 11,176 6,540 2,313 169,052
Net Surplus (m?/yr) 62,429 86,594 11,176 6,540 2,313 169,052
Evapotranspiratin (m’/yr) 3,286 4,558 14,666 9,008 3,036 34,554
Infiltration (m?/yr) 0 43,297 6,705 3,924 1,388 55,314
Rooftop Infiltration (m*/yr) 31,215 0 0 0 0 31,215
Total Infiltration (m?/yr) 31,215 43,297 6,705 3,924 1,388 86,529
Runoff Pervious Area (m>/yr) 0 0 4,470 2,616 925 8,012
Runoff Impervious Area (m®/yr) 31,215 43,297 0 0 0 74,512
Total Runoff (m?/yr) 31,215 43,297 4,470 2,616 925 82,523
Total Outputs (m*/yr) 65,715 91,151 25,842 15,548 5,350 203,606
Difference (Inputs-Outputs) 0 0 0 0 0 0

* Based on the Design Chart 1.07 (MTO, 1997), the runoff coefficients for rooftop and pavement are 0.7 - 0.95 and 0.8 - 0.95, respectively. We used the maximum ratio of 95% for both Asphalt Pavement
and Rooftops.




WATER BUDGET SUMMARY

WATER BALANCE/WATER BUDGET ASSESSMENT

Site

Characterstic Pre- Post- Change (Pre-to | Post-Development Ch:r;gsf (:I::; to

Development Development Post-) with Mitigation L

Mitigation )
Inputs (Volumes)
Precipitaiton (m?/yr) 203,606 203,606 0.0% 203,606 0.0%
Run-On (m>/yr) 0 0 0.0% 0 0.0%
Other Inputs (m?/yr) 0 0 0.0% 0 0.0%
Total Inputs (m*/yr) 203,606 203,606 0.0% 203,606 0.0%
Outputs (Volumes)

Precipitation Surplus (ma/yr) 88,523 169,052 91.0% 169,052 91.0%
Net Surplus (m?/yr) 88,523 169,052 91.0% 169,052 91.0%
Evapotranspiratin (ma/yr) 115,083 34,554 -70.0% 34,554 -70.0%
Infiltration (m?/yr) 52,059 12,671 -75.7% 55,314 6.3%
Rooftop Infiltration (m?/yr) 0 0 0.0% 31,215 0.0%
Total Infiltration (ma/yr) 52,059 12,671 -75.7% 86,529 66.2%
Runoff Pervious Area (ma/yr) 34,706 7,358 -78.8% 8,012 -76.9%
Runoff Impervious Area (ma/yr) 1,758 149,023 8379.1% 74,512 4139.5%
Total Runoff (m>/yr) 36,464 156,381 328.9% 82,523 126.3%
Total Outputs (m>/yr) 203,606 172,415 -15.3% 203,606 0.0%
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Imbrium® Systems

ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Province: Ontario

City: Uxbridge

TORONTO CITY

Nearest Rainfall Station:

Project Name:

Project Number:

2023-16

11/22/2023

Designer Name:

Kent Campbell

Climate Station Id: 6158355 Designer Company: Forterra Pipe & Products
; Designer Email: kent.campbell@forterrabp.com
Years of Rainfall Data: 20 &
Designer Phone: 519-622-7574
Site Name: Lot1 EOR Name: Amir Samadi
EOR Company: KingEPCM
Drainage Area (ha): 4.32
EOR Email:
% Imperviousness: VEN/)
EOR Phone:

Runoff Coefficient 'c': 0.77

Particle Size Distribution:

Target TSS Removal (%): 57.0 ‘

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 108.62

Qil / Fuel Spill Risk Site? |Yes |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 2522

Estimated Average Annual Sediment Volume (L/yr): 2051

Recommended Stormceptor EFO Model:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal

Model Provided (%)

EFO4 31
EFO6 41
EFO8 49
EFO10 54
EFO12 57

EFO12

Estimated Net Annual Sediment (TSS) Load Reduction (%): 57

Water Quality Runoff Volume Capture (%):

>90

info@imbriumsystems.com

Page 1

e
imbrium

www.imbriumsystems.com




S tormce tor®

g‘ ig
SARTHI S
A DANATTI" CATVRART

Stormceptor’EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

» 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 1ISO 14034 Environmental Technology Verification (ETV)

protocol.

waterways.

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

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.

Particle Percent Less | Particle Size

Percent
Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5
2 5 <2

info@imbriumsystems.com

Page 2
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Stormceptor'EF Sizing Report

BEEL . Surface .
Intensity Percent Fumulatwe Flow Rate Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T Rainfall Rainfall Volume (L/s) (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

0.50 8.7 8.7 4.67 280.0 27.0 70 6.1 6.1
1.00 20.2 28.9 9.35 561.0 53.0 69 13.9 20.0
2.00 16.4 45.3 18.69 1122.0 107.0 62 10.2 30.3
3.00 11.8 57.1 28.04 1682.0 160.0 57 6.8 37.0
4.00 8.1 65.2 37.38 2243.0 214.0 54 4.4 41.4
5.00 6.6 71.9 46.73 2804.0 267.0 52 3.5 44.8
6.00 5.2 77.1 56.08 3365.0 320.0 50 2.6 47.5
7.00 2.7 79.8 65.42 3925.0 374.0 49 1.3 48.8
8.00 3.6 83.4 74.77 4486.0 427.0 47 1.7 50.5
9.00 2.0 85.4 84.11 5047.0 481.0 46 0.9 51.4
10.00 1.9 87.3 93.46 5608.0 534.0 44 0.8 52.2
11.00 1.6 88.9 102.80 6168.0 587.0 43 0.7 52.9
12.00 1.8 90.7 112.15 6729.0 641.0 42 0.7 53.7
13.00 1.0 91.6 121.50 7290.0 694.0 42 0.4 54.1
14.00 1.0 92.7 130.84 7851.0 748.0 41 0.4 54.5
15.00 1.3 93.9 140.19 8411.0 801.0 41 0.5 55.0
16.00 1.0 95.0 149.53 8972.0 854.0 41 0.4 55.4
17.00 0.4 95.3 158.88 9533.0 908.0 41 0.1 55.6
18.00 0.4 95.7 168.23 10094.0 961.0 40 0.2 55.7
19.00 0.2 95.9 177.57 10654.0 1015.0 40 0.1 55.8
20.00 0.6 96.5 186.92 11215.0 1068.0 39 0.2 56.1
21.00 0.0 96.5 196.26 11776.0 1122.0 38 0.0 56.1
22.00 0.5 97.0 205.61 12337.0 1175.0 37 0.2 56.2
23.00 0.7 97.7 214.96 12897.0 1228.0 37 0.3 56.5
24.00 0.0 97.7 224.30 13458.0 1282.0 36 0.0 56.5
25.00 0.3 98.0 233.65 14019.0 1335.0 35 0.1 56.6
30.00 0.3 98.3 280.38 16823.0 1602.0 30 0.1 56.7
35.00 0.8 99.1 327.11 19626.0 1869.0 25 0.2 56.9
40.00 0.4 99.5 373.83 22430.0 2136.0 22 0.1 57.0
45.00 0.5 100.0 420.56 25234.0 2403.0 20 0.1 57.1
Estimated Net Annual Sediment (TSS) Load Reduction = 57 %

Climate Station ID: 6158355 Years of Rainfall Data: 20

v
imbrium
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RAINFALL DATA FROM TORONTO CITY RAINFALL STATION
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Stormceptor'EF Sizing Report

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.

‘e
imbrium
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Stormceptor’EF Sizing Report

INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle

//—\
I/-‘- // ":‘.
/ ‘/ / -
: ( (f
\ \

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 unitis 1.1.
For submerged conditions the applicable K value is 3.0.

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.

Pollutant Capacity

Stormceptor Model Eieppeﬂl"n(vzlrl?:: Oil Volume Ret;(;r:i:nnz:tt:led Maximum Maximum
EF / EFO Diameter . Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth *
(m) (ft) [ (m) (ft) () (Gal) | (mm) (in) (L) (ft®) (kg) (1b)
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/ft®)

Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
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

info@imbriumsystems.com
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Stormceptor*EF Sizing Report

Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

S.LR , TSS % S.LR , TSS % S.LR , TSS % S.LR , TSS %
(L/min/m?) REMOVAL (L/min/m?) REMOVAL (L/min/m?) REMOVAL  (L/min/m?) REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26

‘e
imbrium
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Stormceptor’EF Sizing Report

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 Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with 1ISO
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 m3 sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

é
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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
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 of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

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

|
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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?Z.

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/m? to 2600 L/min/m?) 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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ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Province:

Ontario

City:

Uxbridge

Nearest Rainfall Station:

TORONTO CITY

Imbrium® Systems

Project Name:

Project Number:

11/22/2023

2023-16

Designer Name:

Kent Campbell

Climate Station Id: 6158355 Designer Company: Forterra Pipe & Products
; Designer Email: kent.campbell@forterrabp.com
Years of Rainfall Data: 20 &
Designer Phone: 519-622-7574
Site Name: Lot 2 EOR Name: Amir Samadi
EOR Company: KingEPCM
Drainage Area (ha):
EOR Email:
% Imperviousness:
EOR Phone:

Runoff Coefficient 'c': 0.74

Particle Size Distribution:

Target TSS Removal (%):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 21.36

Qil / Fuel Spill Risk Site? |Yes |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 540

Estimated Average Annual Sediment Volume (L/yr): 439

Recommended Stormceptor EFO Model:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal

Model Provided (%)

EFO4 52
EFO6 59
EFO8 64
EFO10 66
EFO12 68

EFO8

Estimated Net Annual Sediment (TSS) Load Reduction (%): 64

Water Quality Runoff Volume Capture (%):

>90

info@imbriumsystems.com
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THIRD-PARTY TESTING AND VERIFICATION

» 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 1ISO 14034 Environmental Technology Verification (ETV)

protocol.

waterways.

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

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.

Particle Percent Less | Particle Size

Percent
Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5
2 5 <2
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BEEL . Surface .
Intensity Percent Fumulatwe Flow Rate Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T Rainfall Rainfall Volume (L/s) (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

0.50 8.7 8.7 0.92 55.0 12.0 70 6.1 6.1
1.00 20.2 28.9 1.84 110.0 23.0 70 14.2 20.4
2.00 16.4 45.3 3.68 221.0 47.0 70 11.6 31.9
3.00 11.8 57.1 5.51 331.0 70.0 66 7.7 39.6
4.00 8.1 65.2 7.35 441.0 94.0 63 5.1 44.8
5.00 6.6 71.9 9.19 551.0 117.0 62 4.1 48.9
6.00 5.2 77.1 11.03 662.0 141.0 59 31 51.9
7.00 2.7 79.8 12.86 772.0 164.0 57 1.5 53.5
8.00 3.6 83.4 14.70 882.0 188.0 56 2.0 55.5
9.00 2.0 85.4 16.54 992.0 211.0 54 1.1 56.5
10.00 1.9 87.3 18.38 1103.0 235.0 53 1.0 57.6
11.00 1.6 88.9 20.22 1213.0 258.0 53 0.8 58.4
12.00 1.8 90.7 22.05 1323.0 282.0 52 0.9 59.3
13.00 1.0 91.6 23.89 1434.0 305.0 51 0.5 59.8
14.00 1.0 92.7 25.73 1544.0 328.0 50 0.5 60.3
15.00 1.3 93.9 27.57 1654.0 352.0 50 0.6 61.0
16.00 1.0 95.0 29.41 1764.0 375.0 49 0.5 61.5
17.00 0.4 95.3 31.24 1875.0 399.0 48 0.2 61.6
18.00 0.4 95.7 33.08 1985.0 422.0 47 0.2 61.8
19.00 0.2 95.9 34.92 2095.0 446.0 47 0.1 61.9
20.00 0.6 96.5 36.76 2205.0 469.0 46 0.3 62.2
21.00 0.0 96.5 38.59 2316.0 493.0 45 0.0 62.2
22.00 0.5 97.0 40.43 2426.0 516.0 45 0.2 62.4
23.00 0.7 97.7 42.27 2536.0 540.0 44 0.3 62.7
24.00 0.0 97.7 44.11 2646.0 563.0 43 0.0 62.7
25.00 0.3 98.0 45.95 2757.0 587.0 43 0.1 62.8
30.00 0.3 98.3 55.14 3308.0 704.0 42 0.1 63.0
35.00 0.8 99.1 64.32 3859.0 821.0 41 0.3 63.3
40.00 0.4 99.5 73.51 4411.0 938.0 40 0.2 63.5
45.00 0.5 100.0 82.70 4962.0 1056.0 39 0.2 63.7
Estimated Net Annual Sediment (TSS) Load Reduction = 64 %

Climate Station ID: 6158355 Years of Rainfall Data: 20

v
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RAINFALL DATA FROM TORONTO CITY RAINFALL STATION

45 =

43

o
E -
E =
E ¥
E
B a5 .
z oL
B 5t
£
-4 7
g wE
= 1z =
= i
o g —

0 10 20 30 40 50 60 70 a0 a0 100
CONTRIBUTING RAINFALL VOLUME (%)
INCREMENTAL AND CUMULATIVE TSS REMOVAL
FOR THE RECOMMENDED STORMCEPTOR® MODEL

a0
£ 70
fi; 60
% 50
o
E 40
= 30
&
E 20
w 10
o

|:|I l N - o - o i i i i i i

© R YR :IBESSEEEBEGSEYEBISFEREEEE
SURFACE LOADING RATE (Limin/m®)
I ncremental TSSRemoval M@ Cumulative TSS Removal
‘e
imbrium

info@imbriumsystems.com Page 4 www.imbriumsystems.com




Stormceptor: Rinker

SAXIHI S
A DANATTI" CATVRART

Stormceptor'EF Sizing Report

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.

‘e
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INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle

//—\
I/-‘- // ":‘.
/ ‘/ / -
: ( (f
\ \

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 unitis 1.1.
For submerged conditions the applicable K value is 3.0.

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.

Pollutant Capacity

Stormceptor Model Eieppeﬂl"n(vzlrl?:: Oil Volume Ret;(;r:i:nnz:tt:led Maximum Maximum
EF / EFO Diameter . Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth *
(m) (ft) [ (m) (ft) () (Gal) | (mm) (in) (L) (ft®) (kg) (1b)
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/ft®)

Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
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

info@imbriumsystems.com
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Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

S.LR , TSS % S.LR , TSS % S.LR , TSS % S.LR , TSS %
(L/min/m?) REMOVAL (L/min/m?) REMOVAL (L/min/m?) REMOVAL  (L/min/m?) REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26
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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 Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with 1ISO
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 m3 sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil
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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
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 of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

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
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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?Z.

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/m? to 2600 L/min/m?) 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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Province:

Ontario

City:

Uxbridge

Nearest Rainfall Station:

TORONTO CITY

Imbrium® Systems
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Project Name:

Project Number:

11/22/2023

2023-16

Designer Name:

Kent Campbell

Climate Station Id: 6158355 Designer Company: Forterra Pipe & Products
; Designer Email: kent.campbell@forterrabp.com
Years of Rainfall Data: 20 &
Designer Phone: 519-622-7574
Site Name: Lot 3 EOR Name: Amir Samadi
EOR Company: KingEPCM
Drainage Area (ha): 0.96
EOR Email:
% Imperviousness: 79.20
EOR Phone:

Runoff Coefficient 'c': 0.77

Particle Size Distribution:

CAETV

Target TSS Removal (%):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 24.04

Qil / Fuel Spill Risk Site? |Yes |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 616

Estimated Average Annual Sediment Volume (L/yr): 500

Recommended Stormceptor EFO Model:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal

Model Provided (%)

EFO4 50
EFO6 58
EFO8 63
EFO10 66
EFO12 67

EFO8

Estimated Net Annual Sediment (TSS) Load Reduction (%): 63

Water Quality Runoff Volume Capture (%):

>90
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Stormceptor’EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

» 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 1ISO 14034 Environmental Technology Verification (ETV)

protocol.

waterways.

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

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.

Particle Percent Less | Particle Size

Percent
Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5
2 5 <2
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BEEL . Surface .
Intensity Percent Fumulatwe Flow Rate Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T Rainfall Rainfall Volume (L/s) (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

0.50 8.7 8.7 1.03 62.0 13.0 70 6.1 6.1
1.00 20.2 28.9 2.07 124.0 26.0 70 14.2 20.4
2.00 16.4 45.3 4.14 248.0 53.0 69 11.3 31.7
3.00 11.8 57.1 6.21 372.0 79.0 64 7.5 39.2
4.00 8.1 65.2 8.28 497.0 106.0 62 5.1 44.3
5.00 6.6 71.9 10.34 621.0 132.0 60 4.0 48.2
6.00 5.2 77.1 12.41 745.0 158.0 58 3.0 51.3
7.00 2.7 79.8 14.48 869.0 185.0 56 1.5 52.7
8.00 3.6 83.4 16.55 993.0 211.0 54 1.9 54.7
9.00 2.0 85.4 18.62 1117.0 238.0 53 1.1 55.7
10.00 1.9 87.3 20.69 1241.0 264.0 52 1.0 56.7
11.00 1.6 88.9 22.76 1365.0 291.0 51 0.8 57.6
12.00 1.8 90.7 24.83 1490.0 317.0 51 0.9 58.5
13.00 1.0 91.6 26.90 1614.0 343.0 50 0.5 59.0
14.00 1.0 92.7 28.96 1738.0 370.0 49 0.5 59.5
15.00 1.3 93.9 31.03 1862.0 396.0 48 0.6 60.1
16.00 1.0 95.0 33.10 1986.0 423.0 47 0.5 60.6
17.00 0.4 95.3 35.17 2110.0 449.0 47 0.2 60.7
18.00 0.4 95.7 37.24 2234.0 475.0 46 0.2 60.9
19.00 0.2 95.9 39.31 2358.0 502.0 45 0.1 61.0
20.00 0.6 96.5 41.38 2483.0 528.0 44 0.3 61.3
21.00 0.0 96.5 43.45 2607.0 555.0 44 0.0 61.3
22.00 0.5 97.0 45.51 2731.0 581.0 43 0.2 61.5
23.00 0.7 97.7 47.58 2855.0 607.0 42 0.3 61.8
24.00 0.0 97.7 49.65 2979.0 634.0 42 0.0 61.8
25.00 0.3 98.0 51.72 3103.0 660.0 42 0.1 61.9
30.00 0.3 98.3 62.07 3724.0 792.0 41 0.1 62.0
35.00 0.8 99.1 72.41 4345.0 924.0 40 0.3 62.3
40.00 0.4 99.5 82.75 4965.0 1056.0 39 0.2 62.5
45.00 0.5 100.0 93.10 5586.0 1188.0 37 0.2 62.7
Estimated Net Annual Sediment (TSS) Load Reduction = 63 %

Climate Station ID: 6158355 Years of Rainfall Data: 20

v
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RAINFALL DATA FROM TORONTO CITY 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.

‘e
imbrium
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INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle

//—\
I/-‘- // ":‘.
/ ‘/ / -
: ( (f
\ \

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 unitis 1.1.
For submerged conditions the applicable K value is 3.0.

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.

Pollutant Capacity

Stormceptor Model Eieppeﬂl"n(vzlrl?:: Oil Volume Ret;(;r:i:nnz:tt:led Maximum Maximum
EF / EFO Diameter . Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth *
(m) (ft) [ (m) (ft) () (Gal) | (mm) (in) (L) (ft®) (kg) (1b)
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/ft®)

Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
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

info@imbriumsystems.com
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Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

S.LR , TSS % S.LR , TSS % S.LR , TSS % S.LR , TSS %
(L/min/m?) REMOVAL (L/min/m?) REMOVAL (L/min/m?) REMOVAL  (L/min/m?) REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26

‘e
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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 Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with 1ISO
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 m3 sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

é
imbrium
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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
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 of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

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

|
imbrium
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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?Z.

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/m? to 2600 L/min/m?) 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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ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Province:

Ontario

City:

Uxbridge

Nearest Rainfall Station:

TORONTO CITY

Imbrium® Systems

Project Name:

Project Number:

11/22/2023

2023-16

Designer Name:

Kent Campbell

Climate Station Id: 6158355 Designer Company: Forterra Pipe & Products
; Designer Email: kent.campbell@forterrabp.com
Years of Rainfall Data: 20 &
Designer Phone: 519-622-7574
Site Name: Lot4 EOR Name: Amir Samadi
EOR Company: KingEPCM
Drainage Area (ha):
EOR Email:
% Imperviousness:
EOR Phone:

Runoff Coefficient 'c': 0.77

Particle Size Distribution:

Target TSS Removal (%):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 51.54

Qil / Fuel Spill Risk Site? |Yes |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 1260

Estimated Average Annual Sediment Volume (L/yr): 1024

Recommended Stormceptor EFO Model:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal

Model Provided (%)

EFO4 41
EFO6 50
EFO8 57
EFO10 60
EFO12 63

EFO10

Estimated Net Annual Sediment (TSS) Load Reduction (%): 60

Water Quality Runoff Volume Capture (%):

>90
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THIRD-PARTY TESTING AND VERIFICATION

» 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 1ISO 14034 Environmental Technology Verification (ETV)

protocol.

waterways.

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

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.

Particle Percent Less | Particle Size

Percent
Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5
2 5 <2
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BEEL . Surface .
Intensity Percent Fumulatwe Flow Rate Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T Rainfall Rainfall Volume (L/s) (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

0.50 8.7 8.7 2.22 133.0 18.0 70 6.1 6.1
1.00 20.2 28.9 4.43 266.0 36.0 70 14.2 20.4
2.00 16.4 45.3 8.87 532.0 73.0 66 10.8 31.1
3.00 11.8 57.1 13.30 798.0 109.0 62 7.2 38.4
4.00 8.1 65.2 17.74 1064.0 146.0 59 48 43.2
5.00 6.6 71.9 22.17 1330.0 182.0 56 3.7 46.9
6.00 5.2 77.1 26.61 1597.0 219.0 54 2.8 49.7
7.00 2.7 79.8 31.04 1863.0 255.0 53 1.4 51.1
8.00 3.6 83.4 35.48 2129.0 292.0 51 1.9 52.9
9.00 2.0 85.4 39.91 2395.0 328.0 50 1.0 53.9
10.00 1.9 87.3 44.35 2661.0 365.0 49 0.9 54.9
11.00 1.6 88.9 48.78 2927.0 401.0 48 0.8 55.6
12.00 1.8 90.7 53.22 3193.0 437.0 47 0.8 56.5
13.00 1.0 91.6 57.65 3459.0 474.0 46 0.4 56.9
14.00 1.0 92.7 62.09 3725.0 510.0 45 0.5 57.4
15.00 1.3 93.9 66.52 3991.0 547.0 44 0.6 57.9
16.00 1.0 95.0 70.96 4258.0 583.0 43 0.4 58.4
17.00 0.4 95.3 75.39 4524.0 620.0 42 0.1 58.5
18.00 0.4 95.7 79.83 4790.0 656.0 42 0.2 58.7
19.00 0.2 95.9 84.26 5056.0 693.0 42 0.1 58.8
20.00 0.6 96.5 88.70 5322.0 729.0 41 0.3 59.0
21.00 0.0 96.5 93.13 5588.0 765.0 41 0.0 59.0
22.00 0.5 97.0 97.57 5854.0 802.0 41 0.2 59.2
23.00 0.7 97.7 102.00 6120.0 838.0 41 0.3 59.5
24.00 0.0 97.7 106.44 6386.0 875.0 41 0.0 59.5
25.00 0.3 98.0 110.87 6652.0 911.0 40 0.1 59.6
30.00 0.3 98.3 133.05 7983.0 1094.0 39 0.1 59.7
35.00 0.8 99.1 155.22 9313.0 1276.0 36 0.3 60.0
40.00 0.4 99.5 177.40 10644.0 1458.0 33 0.1 60.1
45.00 0.5 100.0 199.57 11974.0 1640.0 29 0.2 60.3
Estimated Net Annual Sediment (TSS) Load Reduction = 60 %

Climate Station ID: 6158355 Years of Rainfall Data: 20
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RAINFALL DATA FROM TORONTO CITY 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

//—\
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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 unitis 1.1.
For submerged conditions the applicable K value is 3.0.

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.

Pollutant Capacity

Stormceptor Model Eieppeﬂl"n(vzlrl?:: Oil Volume Ret;(;r:i:nnz:tt:led Maximum Maximum
EF / EFO Diameter . Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth *
(m) (ft) [ (m) (ft) () (Gal) | (mm) (in) (L) (ft®) (kg) (1b)
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/ft®)

Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
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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Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

S.LR , TSS % S.LR , TSS % S.LR , TSS % S.LR , TSS %
(L/min/m?) REMOVAL (L/min/m?) REMOVAL (L/min/m?) REMOVAL  (L/min/m?) REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26
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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 Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with 1ISO
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 m3 sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

é
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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
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 of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

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

|
imbrium
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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?Z.

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/m? to 2600 L/min/m?) 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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ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Province:

Ontario

City:

Uxbridge

Nearest Rainfall Station:

TORONTO CITY

Imbrium® Systems

Project Name:

Project Number:

11/22/2023

2023-16

Designer Name:

Kent Campbell

Climate Station Id: 6158355 Designer Company: Forterra Pipe & Products
; Designer Email: kent.campbell@forterrabp.com
Years of Rainfall Data: 20 &
Designer Phone: 519-622-7574
Site Name: Lot 5 EOR Name: Amir Samadi
EOR Company: KingEPCM
Drainage Area (ha):
EOR Email:
% Imperviousness:
EOR Phone:

Runoff Coefficient 'c': 0.77

Particle Size Distribution:

Target TSS Removal (%):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 53.47

Qil / Fuel Spill Risk Site? |Yes |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 1302

Estimated Average Annual Sediment Volume (L/yr): 1059

Recommended Stormceptor EFO Model:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal

Model Provided (%)

EFO4 40
EFO6 50
EFO8 56
EFO10 60
EFO12 63

EFO10

Estimated Net Annual Sediment (TSS) Load Reduction (%): 60

Water Quality Runoff Volume Capture (%):

>90

info@imbriumsystems.com
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THIRD-PARTY TESTING AND VERIFICATION

» 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 1ISO 14034 Environmental Technology Verification (ETV)

protocol.

waterways.

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

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.

Particle Percent Less | Particle Size

Percent
Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5
2 5 <2

info@imbriumsystems.com
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BEEL . Surface .
Intensity Percent Fumulatwe Flow Rate Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T Rainfall Rainfall Volume (L/s) (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

0.50 8.7 8.7 2.30 138.0 19.0 70 6.1 6.1
1.00 20.2 28.9 4.60 276.0 38.0 70 14.2 20.4
2.00 16.4 45.3 9.20 552.0 76.0 66 10.8 31.1
3.00 11.8 57.1 13.80 828.0 113.0 62 7.2 38.4
4.00 8.1 65.2 18.40 1104.0 151.0 58 4.7 43.1
5.00 6.6 71.9 23.01 1380.0 189.0 55 3.6 46.7
6.00 5.2 77.1 27.61 1656.0 227.0 53 2.8 49.5
7.00 2.7 79.8 3221 1932.0 265.0 52 1.4 50.9
8.00 3.6 83.4 36.81 2209.0 303.0 51 1.8 52.8
9.00 2.0 85.4 41.41 2485.0 340.0 50 1.0 53.8
10.00 1.9 87.3 46.01 2761.0 378.0 49 0.9 54.7
11.00 1.6 88.9 50.61 3037.0 416.0 48 0.8 55.5
12.00 1.8 90.7 55.21 3313.0 454.0 47 0.8 56.3
13.00 1.0 91.6 59.81 3589.0 492.0 45 0.4 56.7
14.00 1.0 92.7 64.42 3865.0 529.0 44 0.5 57.2
15.00 1.3 93.9 69.02 4141.0 567.0 43 0.6 57.7
16.00 1.0 95.0 73.62 4417.0 605.0 42 0.4 58.2
17.00 0.4 95.3 78.22 4693.0 643.0 42 0.1 58.3
18.00 0.4 95.7 82.82 4969.0 681.0 42 0.2 58.5
19.00 0.2 95.9 87.42 5245.0 719.0 41 0.1 58.5
20.00 0.6 96.5 92.02 5521.0 756.0 41 0.3 58.8
21.00 0.0 96.5 96.62 5797.0 794.0 41 0.0 58.8
22.00 0.5 97.0 101.22 6073.0 832.0 41 0.2 59.0
23.00 0.7 97.7 105.83 6350.0 870.0 41 0.3 59.3
24.00 0.0 97.7 110.43 6626.0 908.0 41 0.0 59.3
25.00 0.3 98.0 115.03 6902.0 945.0 40 0.1 59.4
30.00 0.3 98.3 138.03 8282.0 1135.0 38 0.1 59.5
35.00 0.8 99.1 161.04 9662.0 1324.0 35 0.3 59.8
40.00 0.4 99.5 184.04 11043.0 1513.0 32 0.1 59.9
45.00 0.5 100.0 207.05 12423.0 1702.0 28 0.1 60.1
Estimated Net Annual Sediment (TSS) Load Reduction = 60 %

Climate Station ID: 6158355 Years of Rainfall Data: 20
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RAINFALL DATA FROM TORONTO CITY 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
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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 unitis 1.1.
For submerged conditions the applicable K value is 3.0.

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.

Pollutant Capacity

Stormceptor Model Eieppeﬂl"n(vzlrl?:: Oil Volume Ret;(;r:i:nnz:tt:led Maximum Maximum
EF / EFO Diameter . Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth *
(m) (ft) [ (m) (ft) () (Gal) | (mm) (in) (L) (ft®) (kg) (1b)
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/ft®)

Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
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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Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

S.LR , TSS % S.LR , TSS % S.LR , TSS % S.LR , TSS %
(L/min/m?) REMOVAL (L/min/m?) REMOVAL (L/min/m?) REMOVAL  (L/min/m?) REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26
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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 Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with 1ISO
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 m3 sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

é
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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
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 of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

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

|
imbrium
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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?Z.

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/m? to 2600 L/min/m?) 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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Province:

Ontario

City:

Uxbridge

Nearest Rainfall Station:

TORONTO CITY

Imbrium® Systems
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Project Name:

Project Number:

11/22/2023

2023-16

Designer Name:

Kent Campbell

Climate Station Id: 6158355 Designer Company: Forterra Pipe & Products
; Designer Email: kent.campbell@forterrabp.com
Years of Rainfall Data: 20 &
Designer Phone: 519-622-7574
Site Name: Lot 6 EOR Name: Amir Samadi
EOR Company: KingEPCM
Drainage Area (ha): 0.99
EOR Email:
% Imperviousness: 77.00
EOR Phone:

Runoff Coefficient 'c': 0.76

Particle Size Distribution:

CAETV

Target TSS Removal (%):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 24.37

Qil / Fuel Spill Risk Site? |Yes |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 617

Estimated Average Annual Sediment Volume (L/yr): 502

Recommended Stormceptor EFO Model:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal

Model Provided (%)

EFO4 50
EFO6 58
EFO8 63
EFO10 65
EFO12 67

EFO8

Estimated Net Annual Sediment (TSS) Load Reduction (%): 63

Water Quality Runoff Volume Capture (%):

>90

info@imbriumsystems.com
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THIRD-PARTY TESTING AND VERIFICATION

» 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 1ISO 14034 Environmental Technology Verification (ETV)

protocol.

waterways.

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

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.

Particle Percent Less | Particle Size

Percent
Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5
2 5 <2
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BEEL . Surface .
Intensity Percent Fumulatwe Flow Rate Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T Rainfall Rainfall Volume (L/s) (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

0.50 8.7 8.7 1.05 63.0 13.0 70 6.1 6.1
1.00 20.2 28.9 2.10 126.0 27.0 70 14.2 20.4
2.00 16.4 45.3 4.19 252.0 54.0 69 11.3 31.7
3.00 11.8 57.1 6.29 377.0 80.0 64 7.5 39.2
4.00 8.1 65.2 8.39 503.0 107.0 62 5.1 44.3
5.00 6.6 71.9 10.49 629.0 134.0 60 4.0 48.2
6.00 5.2 77.1 12.58 755.0 161.0 57 3.0 51.2
7.00 2.7 79.8 14.68 881.0 187.0 56 1.5 52.7
8.00 3.6 83.4 16.78 1007.0 214.0 54 1.9 54.6
9.00 2.0 85.4 18.87 1132.0 241.0 53 1.1 55.7
10.00 1.9 87.3 20.97 1258.0 268.0 52 1.0 56.7
11.00 1.6 88.9 23.07 1384.0 294.0 51 0.8 57.5
12.00 1.8 90.7 25.17 1510.0 321.0 50 0.9 58.4
13.00 1.0 91.6 27.26 1636.0 348.0 50 0.5 58.9
14.00 1.0 92.7 29.36 1762.0 375.0 49 0.5 59.4
15.00 1.3 93.9 31.46 1887.0 402.0 48 0.6 60.0
16.00 1.0 95.0 33.55 2013.0 428.0 47 0.5 60.5
17.00 0.4 95.3 35.65 2139.0 455.0 47 0.2 60.7
18.00 0.4 95.7 37.75 2265.0 482.0 46 0.2 60.8
19.00 0.2 95.9 39.85 2391.0 509.0 45 0.1 60.9
20.00 0.6 96.5 41.94 2517.0 535.0 44 0.3 61.2
21.00 0.0 96.5 44.04 2642.0 562.0 43 0.0 61.2
22.00 0.5 97.0 46.14 2768.0 589.0 43 0.2 61.4
23.00 0.7 97.7 48.24 2894.0 616.0 42 0.3 61.7
24.00 0.0 97.7 50.33 3020.0 643.0 42 0.0 61.7
25.00 0.3 98.0 52.43 3146.0 669.0 42 0.1 61.8
30.00 0.3 98.3 62.92 3775.0 803.0 41 0.1 61.9
35.00 0.8 99.1 73.40 4404.0 937.0 40 0.3 62.3
40.00 0.4 99.5 83.89 5033.0 1071.0 39 0.2 62.4
45.00 0.5 100.0 94.37 5662.0 1205.0 37 0.2 62.6
Estimated Net Annual Sediment (TSS) Load Reduction = 63 %

Climate Station ID: 6158355 Years of Rainfall Data: 20

v
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RAINFALL DATA FROM TORONTO CITY 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.

‘e
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INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle

//—\
I/-‘- // ":‘.
/ ‘/ / -
: ( (f
\ \

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 unitis 1.1.
For submerged conditions the applicable K value is 3.0.

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.

Pollutant Capacity

Stormceptor Model Eieppeﬂl"n(vzlrl?:: Oil Volume Ret;(;r:i:nnz:tt:led Maximum Maximum
EF / EFO Diameter . Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth *
(m) (ft) [ (m) (ft) () (Gal) | (mm) (in) (L) (ft®) (kg) (1b)
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/ft®)

Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
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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Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

S.LR , TSS % S.LR , TSS % S.LR , TSS % S.LR , TSS %
(L/min/m?) REMOVAL (L/min/m?) REMOVAL (L/min/m?) REMOVAL  (L/min/m?) REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26
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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 Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with 1ISO
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 m3 sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil
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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
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 of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

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
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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?Z.

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/m? to 2600 L/min/m?) 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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ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Province:

Ontario

City:

Uxbridge

Nearest Rainfall Station:

TORONTO CITY

Imbrium® Systems

Project Name:

Project Number:

11/22/2023

2023-16

Designer Name:

Kent Campbell

Climate Station Id: 6158355 Designer Company: Forterra Pipe & Products
; Designer Email: kent.campbell@forterrabp.com
Years of Rainfall Data: 20 &
Designer Phone: 519-622-7574
Site Name: Lot 7 EOR Name: Amir Samadi
EOR Company: KingEPCM
Drainage Area (ha):
EOR Email:
% Imperviousness:
EOR Phone:

Runoff Coefficient 'c': 0.76

Particle Size Distribution:

Target TSS Removal (%):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 43.29

Qil / Fuel Spill Risk Site? |Yes |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 1082

Estimated Average Annual Sediment Volume (L/yr): 880

Recommended Stormceptor EFO Model:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal

Model Provided (%)

EFO4 43
EFO6 52
EFO8 58
EFO10 62
EFO12 64

EFO10

Estimated Net Annual Sediment (TSS) Load Reduction (%): 62

Water Quality Runoff Volume Capture (%):

>90
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THIRD-PARTY TESTING AND VERIFICATION

» 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 1ISO 14034 Environmental Technology Verification (ETV)

protocol.

waterways.

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

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.

Particle Percent Less | Particle Size

Percent
Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5
2 5 <2
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BEEL . Surface .
Intensity Percent Fumulatwe Flow Rate Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T Rainfall Rainfall Volume (L/s) (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

0.50 8.7 8.7 1.86 112.0 15.0 70 6.1 6.1
1.00 20.2 28.9 3.72 223.0 31.0 70 14.2 20.4
2.00 16.4 45.3 7.45 447.0 61.0 67 11.0 31.4
3.00 11.8 57.1 11.17 670.0 92.0 63 7.4 38.8
4.00 8.1 65.2 14.90 894.0 122.0 61 4.9 43.8
5.00 6.6 71.9 18.62 1117.0 153.0 58 3.9 47.6
6.00 5.2 77.1 22.35 1341.0 184.0 56 2.9 50.5
7.00 2.7 79.8 26.07 1564.0 214.0 54 1.4 52.0
8.00 3.6 83.4 29.80 1788.0 245.0 53 1.9 53.9
9.00 2.0 85.4 33.52 2011.0 276.0 52 1.0 54.9
10.00 1.9 87.3 37.25 2235.0 306.0 51 1.0 55.9
11.00 1.6 88.9 40.97 2458.0 337.0 50 0.8 56.7
12.00 1.8 90.7 44.70 2682.0 367.0 49 0.9 57.6
13.00 1.0 91.6 48.42 2905.0 398.0 48 0.5 58.0
14.00 1.0 92.7 52.15 3129.0 429.0 47 0.5 58.5
15.00 1.3 93.9 55.87 3352.0 459.0 46 0.6 59.1
16.00 1.0 95.0 59.59 3576.0 490.0 45 0.5 59.6
17.00 0.4 95.3 63.32 3799.0 520.0 44 0.2 59.7
18.00 0.4 95.7 67.04 4023.0 551.0 44 0.2 59.9
19.00 0.2 95.9 70.77 4246.0 582.0 43 0.1 60.0
20.00 0.6 96.5 74.49 4470.0 612.0 42 0.3 60.2
21.00 0.0 96.5 78.22 4693.0 643.0 42 0.0 60.2
22.00 0.5 97.0 81.94 4917.0 673.0 42 0.2 60.4
23.00 0.7 97.7 85.67 5140.0 704.0 42 0.3 60.7
24.00 0.0 97.7 89.39 5363.0 735.0 41 0.0 60.7
25.00 0.3 98.0 93.12 5587.0 765.0 41 0.1 60.8
30.00 0.3 98.3 111.74 6704.0 918.0 40 0.1 61.0
35.00 0.8 99.1 130.36 7822.0 1071.0 39 0.3 61.3
40.00 0.4 99.5 148.99 8939.0 1225.0 37 0.1 61.4
45.00 0.5 100.0 167.61 10057.0 1378.0 34 0.2 61.6
Estimated Net Annual Sediment (TSS) Load Reduction = 62 %

Climate Station ID: 6158355 Years of Rainfall Data: 20

v
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RAINFALL DATA FROM TORONTO CITY 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.

‘e
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INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle

//—\
I/-‘- // ":‘.
/ ‘/ / -
: ( (f
\ \

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 unitis 1.1.
For submerged conditions the applicable K value is 3.0.

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.

Pollutant Capacity

Stormceptor Model Eieppeﬂl"n(vzlrl?:: Oil Volume Ret;(;r:i:nnz:tt:led Maximum Maximum
EF / EFO Diameter . Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth *
(m) (ft) [ (m) (ft) () (Gal) | (mm) (in) (L) (ft®) (kg) (1b)
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/ft®)

Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
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

info@imbriumsystems.com
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Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

S.LR , TSS % S.LR , TSS % S.LR , TSS % S.LR , TSS %
(L/min/m?) REMOVAL (L/min/m?) REMOVAL (L/min/m?) REMOVAL  (L/min/m?) REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26
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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 Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with 1ISO
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 m3 sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

é
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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
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 of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

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

|
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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?Z.

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/m? to 2600 L/min/m?) 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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ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Province:

Ontario

City:

Uxbridge

Nearest Rainfall Station:

TORONTO CITY

Imbrium® Systems

Project Name:

Project Number:

11/22/2023

2023-16

Designer Name:

Kent Campbell

Climate Station Id: 6158355 Designer Company: Forterra Pipe & Products
; Designer Email: kent.campbell@forterrabp.com
Years of Rainfall Data: 20 &
Designer Phone: 519-622-7574
Site Name: Lot 8 EOR Name: Amir Samadi
EOR Company: KingEPCM
Drainage Area (ha):
EOR Email:
% Imperviousness:
EOR Phone:

Runoff Coefficient 'c': 0.72

Particle Size Distribution:

Target TSS Removal (%):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 14.24

Qil / Fuel Spill Risk Site? |Yes |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 342

Estimated Average Annual Sediment Volume (L/yr): 278

Recommended Stormceptor EFO Model:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal

Model Provided (%)

EFO4 56
EFO6 62
EFO8 66
EFO10 68
EFO12 69

EFO6

Estimated Net Annual Sediment (TSS) Load Reduction (%): 62

Water Quality Runoff Volume Capture (%):

>90

info@imbriumsystems.com

Page 1

e
imbrium

www.imbriumsystems.com




S tormce tor®

g‘ ig
SARTHI S
A DANATTI" CATVRART

Stormceptor’EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

» 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 1ISO 14034 Environmental Technology Verification (ETV)

protocol.

waterways.

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

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.

Particle Percent Less | Particle Size

Percent
Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5
2 5 <2

info@imbriumsystems.com

Page 2

|
imbrium

www.imbriumsystems.com



Stormceptor: Rinker

SAXIHI S
A DANATTI" CATVRART

Stormceptor'EF Sizing Report

BEEL . Surface .
Intensity Percent Fumulatwe Flow Rate Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T Rainfall Rainfall Volume (L/s) (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

0.50 8.7 8.7 0.61 37.0 14.0 70 6.1 6.1
1.00 20.2 28.9 1.23 74.0 28.0 70 14.2 20.4
2.00 16.4 45.3 2.45 147.0 56.0 69 11.3 31.7
3.00 11.8 57.1 3.68 221.0 84.0 64 7.5 39.2
4.00 8.1 65.2 4.90 294.0 112.0 62 5.0 44.2
5.00 6.6 71.9 6.13 368.0 140.0 59 3.9 48.1
6.00 5.2 77.1 7.35 441.0 168.0 57 3.0 51.1
7.00 2.7 79.8 8.58 515.0 196.0 55 1.5 52.6
8.00 3.6 83.4 9.80 588.0 224.0 53 1.9 54.5
9.00 2.0 85.4 11.03 662.0 252.0 53 1.1 55.5
10.00 1.9 87.3 12.25 735.0 279.0 52 1.0 56.5
11.00 1.6 88.9 13.48 809.0 307.0 51 0.8 57.3
12.00 1.8 90.7 14.70 882.0 335.0 50 0.9 58.2
13.00 1.0 91.6 15.93 956.0 363.0 49 0.5 58.7
14.00 1.0 92.7 17.15 1029.0 391.0 48 0.5 59.2
15.00 1.3 93.9 18.38 1103.0 419.0 47 0.6 59.8
16.00 1.0 95.0 19.60 1176.0 447.0 47 0.5 60.3
17.00 0.4 95.3 20.83 1250.0 475.0 46 0.2 60.5
18.00 0.4 95.7 22.05 1323.0 503.0 45 0.2 60.6
19.00 0.2 95.9 23.28 1397.0 531.0 44 0.1 60.7
20.00 0.6 96.5 24.50 1470.0 559.0 44 0.3 61.0
21.00 0.0 96.5 25.73 1544.0 587.0 43 0.0 61.0
22.00 0.5 97.0 26.95 1617.0 615.0 42 0.2 61.2
23.00 0.7 97.7 28.18 1691.0 643.0 42 0.3 61.5
24.00 0.0 97.7 29.40 1764.0 671.0 42 0.0 61.5
25.00 0.3 98.0 30.63 1838.0 699.0 42 0.1 61.6
30.00 0.3 98.3 36.75 2205.0 838.0 41 0.1 61.7
35.00 0.8 99.1 42.88 2573.0 978.0 40 0.3 62.0
40.00 0.4 99.5 49.00 2940.0 1118.0 38 0.2 62.2
45.00 0.5 100.0 55.13 3308.0 1258.0 36 0.2 62.4
Estimated Net Annual Sediment (TSS) Load Reduction = 62 %

Climate Station ID: 6158355 Years of Rainfall Data: 20

v
imbrium

info@imbriumsystems.com Page 3 www.imbriumsystems.com



Stormc

eptor: Rinker

SAXIHI S
A DANATTI" CATVRART

Stormceptor'EF Sizing Report

RAINFALL DATA FROM TORONTO CITY 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

//—\
I/-‘- // ":‘.
/ ‘/ / -
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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 unitis 1.1.
For submerged conditions the applicable K value is 3.0.

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.

Pollutant Capacity

Stormceptor Model Eieppeﬂl"n(vzlrl?:: Oil Volume Ret;(;r:i:nnz:tt:led Maximum Maximum
EF / EFO Diameter . Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth *
(m) (ft) [ (m) (ft) () (Gal) | (mm) (in) (L) (ft®) (kg) (1b)
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/ft®)

Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
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

info@imbriumsystems.com
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Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

S.LR , TSS % S.LR , TSS % S.LR , TSS % S.LR , TSS %
(L/min/m?) REMOVAL (L/min/m?) REMOVAL (L/min/m?) REMOVAL  (L/min/m?) REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26
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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 Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with 1ISO
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 m3 sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

é
imbrium
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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
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 of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

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

|
imbrium
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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?Z.

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/m? to 2600 L/min/m?) 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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Province:

Ontario

City:

Uxbridge

Nearest Rainfall Station:

TORONTO CITY

Imbrium® Systems
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Project Name:

Project Number:

11/22/2023

2023-16

Designer Name:

Kent Campbell

Climate Station Id: 6158355 Designer Company: Forterra Pipe & Products
; Designer Email: kent.campbell@forterrabp.com
Years of Rainfall Data: 20 &
Designer Phone: 519-622-7574
Site Name: Lot9 EOR Name: Amir Samadi
EOR Company: KingEPCM
Drainage Area (ha): 0.59
EOR Email:
% Imperviousness: 77.70
EOR Phone:

Runoff Coefficient 'c': 0.76

Particle Size Distribution:

CAETV

Target TSS Removal (%):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 14.61

Qil / Fuel Spill Risk Site? |Yes |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 365

Estimated Average Annual Sediment Volume (L/yr): 297

Recommended Stormceptor EFO Model:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal

Model Provided (%)

EFO4 56
EFO6 62
EFO8 66
EFO10 68
EFO12 69

EFO6

Estimated Net Annual Sediment (TSS) Load Reduction (%): 62

Water Quality Runoff Volume Capture (%):

>90

info@imbriumsystems.com
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THIRD-PARTY TESTING AND VERIFICATION

» 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 1ISO 14034 Environmental Technology Verification (ETV)

protocol.

waterways.

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

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.

Particle Percent Less | Particle Size

Percent
Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5
2 5 <2
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BEEL . Surface .
Intensity Percent Fumulatwe Flow Rate Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T Rainfall Rainfall Volume (L/s) (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

0.50 8.7 8.7 0.63 38.0 14.0 70 6.1 6.1
1.00 20.2 28.9 1.26 75.0 29.0 70 14.2 20.4
2.00 16.4 45.3 2.51 151.0 57.0 69 11.3 31.7
3.00 11.8 57.1 3.77 226.0 86.0 64 7.5 39.2
4.00 8.1 65.2 5.03 302.0 115.0 62 5.0 44.2
5.00 6.6 71.9 6.28 377.0 143.0 59 3.9 48.1
6.00 5.2 77.1 7.54 452.0 172.0 57 3.0 51.1
7.00 2.7 79.8 8.80 528.0 201.0 54 1.4 52.5
8.00 3.6 83.4 10.05 603.0 229.0 53 1.9 54.4
9.00 2.0 85.4 11.31 679.0 258.0 53 1.1 55.5
10.00 1.9 87.3 12.57 754.0 287.0 52 1.0 56.4
11.00 1.6 88.9 13.82 829.0 315.0 51 0.8 57.3
12.00 1.8 90.7 15.08 905.0 344.0 50 0.9 58.1
13.00 1.0 91.6 16.34 980.0 373.0 49 0.5 58.6
14.00 1.0 92.7 17.59 1056.0 401.0 48 0.5 59.1
15.00 1.3 93.9 18.85 1131.0 430.0 47 0.6 59.7
16.00 1.0 95.0 20.11 1206.0 459.0 47 0.5 60.2
17.00 0.4 95.3 21.36 1282.0 487.0 46 0.2 60.4
18.00 0.4 95.7 22.62 1357.0 516.0 45 0.2 60.5
19.00 0.2 95.9 23.88 1433.0 545.0 44 0.1 60.6
20.00 0.6 96.5 25.13 1508.0 573.0 43 0.3 60.9
21.00 0.0 96.5 26.39 1583.0 602.0 42 0.0 60.9
22.00 0.5 97.0 27.65 1659.0 631.0 42 0.2 61.1
23.00 0.7 97.7 28.90 1734.0 659.0 42 0.3 61.4
24.00 0.0 97.7 30.16 1810.0 688.0 42 0.0 61.4
25.00 0.3 98.0 31.42 1885.0 717.0 41 0.1 61.5
30.00 0.3 98.3 37.70 2262.0 860.0 41 0.1 61.6
35.00 0.8 99.1 43.99 2639.0 1003.0 40 0.3 61.9
40.00 0.4 99.5 50.27 3016.0 1147.0 38 0.2 62.1
45.00 0.5 100.0 56.55 3393.0 1290.0 36 0.2 62.3
Estimated Net Annual Sediment (TSS) Load Reduction = 62 %

Climate Station ID: 6158355 Years of Rainfall Data: 20
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RAINFALL DATA FROM TORONTO CITY 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

//—\
I/-‘- // ":‘.
/ ‘/ / -
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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 unitis 1.1.
For submerged conditions the applicable K value is 3.0.

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.

Pollutant Capacity

Stormceptor Model Eieppeﬂl"n(vzlrl?:: Oil Volume Ret;(;r:i:nnz:tt:led Maximum Maximum
EF / EFO Diameter . Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth *
(m) (ft) [ (m) (ft) () (Gal) | (mm) (in) (L) (ft®) (kg) (1b)
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/ft®)

Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
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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Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

S.LR , TSS % S.LR , TSS % S.LR , TSS % S.LR , TSS %
(L/min/m?) REMOVAL (L/min/m?) REMOVAL (L/min/m?) REMOVAL  (L/min/m?) REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26
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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 Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with 1ISO
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 m3 sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

é
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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
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 of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

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

|
imbrium

info@imbriumsystems.com Page 9 www.imbriumsystems.com



Stormceptor: |

SARTHI S
A DANATTI" CATVRART

Stormceptor’EF Sizing Report

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?Z.

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/m? to 2600 L/min/m?) 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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Province:

Ontario

City:

Uxbridge

Nearest Rainfall Station:

TORONTO CITY

Imbrium® Systems
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Project Name:

Project Number:

11/22/2023

2023-16

Designer Name:

Kent Campbell

Climate Station Id: 6158355 Designer Company: Forterra Pipe & Products
; Designer Email: kent.campbell@forterrabp.com
Years of Rainfall Data: 20 &
Designer Phone: 519-622-7574
Site Name: Lot 10 EOR Name: Amir Samadi
EOR Company: KingEPCM
Drainage Area (ha): 0.59
EOR Email:
% Imperviousness: 77.70
EOR Phone:

Runoff Coefficient 'c': 0.76

Particle Size Distribution:

CAETV

Target TSS Removal (%):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 14.61

Qil / Fuel Spill Risk Site? |Yes |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 365

Estimated Average Annual Sediment Volume (L/yr): 297

Recommended Stormceptor EFO Model:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal

Model Provided (%)

EFO4 56
EFO6 62
EFO8 66
EFO10 68
EFO12 69

EFO6

Estimated Net Annual Sediment (TSS) Load Reduction (%): 62

Water Quality Runoff Volume Capture (%):

>90

info@imbriumsystems.com
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THIRD-PARTY TESTING AND VERIFICATION

» 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 1ISO 14034 Environmental Technology Verification (ETV)

protocol.

waterways.

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

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.

Particle Percent Less | Particle Size

Percent
Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5
2 5 <2

info@imbriumsystems.com
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BEEL . Surface .
Intensity Percent Fumulatwe Flow Rate Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T Rainfall Rainfall Volume (L/s) (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

0.50 8.7 8.7 0.63 38.0 14.0 70 6.1 6.1
1.00 20.2 28.9 1.26 75.0 29.0 70 14.2 20.4
2.00 16.4 45.3 2.51 151.0 57.0 69 11.3 31.7
3.00 11.8 57.1 3.77 226.0 86.0 64 7.5 39.2
4.00 8.1 65.2 5.03 302.0 115.0 62 5.0 44.2
5.00 6.6 71.9 6.28 377.0 143.0 59 3.9 48.1
6.00 5.2 77.1 7.54 452.0 172.0 57 3.0 51.1
7.00 2.7 79.8 8.80 528.0 201.0 54 1.4 52.5
8.00 3.6 83.4 10.05 603.0 229.0 53 1.9 54.4
9.00 2.0 85.4 11.31 679.0 258.0 53 1.1 55.5
10.00 1.9 87.3 12.57 754.0 287.0 52 1.0 56.4
11.00 1.6 88.9 13.82 829.0 315.0 51 0.8 57.3
12.00 1.8 90.7 15.08 905.0 344.0 50 0.9 58.1
13.00 1.0 91.6 16.34 980.0 373.0 49 0.5 58.6
14.00 1.0 92.7 17.59 1056.0 401.0 48 0.5 59.1
15.00 1.3 93.9 18.85 1131.0 430.0 47 0.6 59.7
16.00 1.0 95.0 20.11 1206.0 459.0 47 0.5 60.2
17.00 0.4 95.3 21.36 1282.0 487.0 46 0.2 60.4
18.00 0.4 95.7 22.62 1357.0 516.0 45 0.2 60.5
19.00 0.2 95.9 23.88 1433.0 545.0 44 0.1 60.6
20.00 0.6 96.5 25.13 1508.0 573.0 43 0.3 60.9
21.00 0.0 96.5 26.39 1583.0 602.0 42 0.0 60.9
22.00 0.5 97.0 27.65 1659.0 631.0 42 0.2 61.1
23.00 0.7 97.7 28.90 1734.0 659.0 42 0.3 61.4
24.00 0.0 97.7 30.16 1810.0 688.0 42 0.0 61.4
25.00 0.3 98.0 31.42 1885.0 717.0 41 0.1 61.5
30.00 0.3 98.3 37.70 2262.0 860.0 41 0.1 61.6
35.00 0.8 99.1 43.99 2639.0 1003.0 40 0.3 61.9
40.00 0.4 99.5 50.27 3016.0 1147.0 38 0.2 62.1
45.00 0.5 100.0 56.55 3393.0 1290.0 36 0.2 62.3
Estimated Net Annual Sediment (TSS) Load Reduction = 62 %

Climate Station ID: 6158355 Years of Rainfall Data: 20

v
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RAINFALL DATA FROM TORONTO CITY 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.

‘e
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INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle

//—\
I/-‘- // ":‘.
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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 unitis 1.1.
For submerged conditions the applicable K value is 3.0.

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.

Pollutant Capacity

Stormceptor Model Eieppeﬂl"n(vzlrl?:: Oil Volume Ret;(;r:i:nnz:tt:led Maximum Maximum
EF / EFO Diameter . Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth *
(m) (ft) [ (m) (ft) () (Gal) | (mm) (in) (L) (ft®) (kg) (1b)
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/ft®)

Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
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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Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

S.LR , TSS % S.LR , TSS % S.LR , TSS % S.LR , TSS %
(L/min/m?) REMOVAL (L/min/m?) REMOVAL (L/min/m?) REMOVAL  (L/min/m?) REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26
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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 Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with 1ISO
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 m3 sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil
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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
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 of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

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

|
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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?Z.

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/m? to 2600 L/min/m?) 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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ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Province:

Ontario

City:

Uxbridge

Nearest Rainfall Station:

TORONTO CITY

Imbrium® Systems

Project Name:

Project Number:

11/22/2023

2023-16

Designer Name:

Kent Campbell

Climate Station Id: 6158355 Designer Company: Forterra Pipe & Products
; Designer Email: kent.campbell@forterrabp.com
Years of Rainfall Data: 20 &
Designer Phone: 519-622-7574
Site Name: Lot 11 EOR Name: Amir Samadi
EOR Company: KingEPCM
Drainage Area (ha):
EOR Email:
% Imperviousness:
EOR Phone:

Runoff Coefficient 'c': 0.75

Particle Size Distribution:

Target TSS Removal (%):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 14.82

Qil / Fuel Spill Risk Site? |Yes |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 366

Estimated Average Annual Sediment Volume (L/yr): 298

Recommended Stormceptor EFO Model:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal

Model Provided (%)

EFO4 55
EFO6 62
EFO8 66
EFO10 68
EFO12 69

EFO6

Estimated Net Annual Sediment (TSS) Load Reduction (%): 62

Water Quality Runoff Volume Capture (%):

>90
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THIRD-PARTY TESTING AND VERIFICATION

» 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 1ISO 14034 Environmental Technology Verification (ETV)

protocol.

waterways.

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

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.

Particle Percent Less | Particle Size

Percent
Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5
2 5 <2
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BEEL . Surface .
Intensity Percent Fumulatwe Flow Rate Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T Rainfall Rainfall Volume (L/s) (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

0.50 8.7 8.7 0.64 38.0 15.0 70 6.1 6.1
1.00 20.2 28.9 1.27 76.0 29.0 70 14.2 20.4
2.00 16.4 45.3 2.55 153.0 58.0 69 11.3 31.7
3.00 11.8 57.1 3.82 229.0 87.0 64 7.5 39.2
4.00 8.1 65.2 5.10 306.0 116.0 62 5.0 44.2
5.00 6.6 71.9 6.37 382.0 145.0 59 3.9 48.1
6.00 5.2 77.1 7.65 459.0 175.0 57 3.0 51.1
7.00 2.7 79.8 8.92 535.0 204.0 54 1.4 52.5
8.00 3.6 83.4 10.20 612.0 233.0 53 1.9 54.4
9.00 2.0 85.4 11.47 688.0 262.0 52 1.0 55.5
10.00 1.9 87.3 12.75 765.0 291.0 51 1.0 56.4
11.00 1.6 88.9 14.02 841.0 320.0 50 0.8 57.2
12.00 1.8 90.7 15.30 918.0 349.0 50 0.9 58.1
13.00 1.0 91.6 16.57 994.0 378.0 49 0.5 58.6
14.00 1.0 92.7 17.85 1071.0 407.0 48 0.5 59.1
15.00 1.3 93.9 19.12 1147.0 436.0 47 0.6 59.7
16.00 1.0 95.0 20.40 1224.0 465.0 46 0.5 60.2
17.00 0.4 95.3 21.67 1300.0 494.0 45 0.2 60.3
18.00 0.4 95.7 22.95 1377.0 524.0 44 0.2 60.5
19.00 0.2 95.9 24.22 1453.0 553.0 44 0.1 60.6
20.00 0.6 96.5 25.50 1530.0 582.0 43 0.3 60.9
21.00 0.0 96.5 26.77 1606.0 611.0 42 0.0 60.9
22.00 0.5 97.0 28.05 1683.0 640.0 42 0.2 61.1
23.00 0.7 97.7 29.32 1759.0 669.0 42 0.3 61.4
24.00 0.0 97.7 30.60 1836.0 698.0 42 0.0 61.4
25.00 0.3 98.0 31.87 1912.0 727.0 41 0.1 61.5
30.00 0.3 98.3 38.25 2295.0 873.0 41 0.1 61.6
35.00 0.8 99.1 44.62 2677.0 1018.0 40 0.3 61.9
40.00 0.4 99.5 51.00 3060.0 1163.0 38 0.2 62.0
45.00 0.5 100.0 57.37 3442.0 1309.0 36 0.2 62.2
Estimated Net Annual Sediment (TSS) Load Reduction = 62 %

Climate Station ID: 6158355 Years of Rainfall Data: 20

v
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RAINFALL DATA FROM TORONTO CITY 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.

‘e
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INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle

//—\
I/-‘- // ":‘.
/ ‘/ / -
: ( (f
\ \

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 unitis 1.1.
For submerged conditions the applicable K value is 3.0.

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.

Pollutant Capacity

Stormceptor Model Eieppeﬂl"n(vzlrl?:: Oil Volume Ret;(;r:i:nnz:tt:led Maximum Maximum
EF / EFO Diameter . Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth *
(m) (ft) [ (m) (ft) () (Gal) | (mm) (in) (L) (ft®) (kg) (1b)
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/ft®)

Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
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

info@imbriumsystems.com
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Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

S.LR , TSS % S.LR , TSS % S.LR , TSS % S.LR , TSS %
(L/min/m?) REMOVAL (L/min/m?) REMOVAL (L/min/m?) REMOVAL  (L/min/m?) REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26
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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 Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with 1ISO
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 m3 sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

é
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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
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 of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

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

|
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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?Z.

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/m? to 2600 L/min/m?) 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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ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Province:

Ontario

City:

Uxbridge

Nearest Rainfall Station:

TORONTO CITY

Imbrium® Systems

Project Name:

Project Number:

11/22/2023

2023-16

Designer Name:

Kent Campbell

Climate Station Id: 6158355 Designer Company: Forterra Pipe & Products
; Designer Email: kent.campbell@forterrabp.com
Years of Rainfall Data: 20 &
Designer Phone: 519-622-7574
Site Name: Lot 12 EOR Name: Amir Samadi
EOR Company: KingEPCM
Drainage Area (ha):
EOR Email:
% Imperviousness:
EOR Phone:

Runoff Coefficient 'c': 0.75

Particle Size Distribution:

Target TSS Removal (%):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 18.16

Qil / Fuel Spill Risk Site? |Yes |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 444

Estimated Average Annual Sediment Volume (L/yr): 361

Recommended Stormceptor EFO Model:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal

Model Provided (%)

EFO4 54
EFO6 61
EFO8 64
EFO10 67
EFO12 68

EFO6

Estimated Net Annual Sediment (TSS) Load Reduction (%): 61

Water Quality Runoff Volume Capture (%):

>90
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THIRD-PARTY TESTING AND VERIFICATION

» 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 1ISO 14034 Environmental Technology Verification (ETV)

protocol.

waterways.

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

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.

Particle Percent Less | Particle Size

Percent
Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5
2 5 <2
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BEEL . Surface .
Intensity Percent Fumulatwe Flow Rate Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T Rainfall Rainfall Volume (L/s) (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

0.50 8.7 8.7 0.78 47.0 18.0 70 6.1 6.1
1.00 20.2 28.9 1.56 94.0 36.0 70 14.2 20.4
2.00 16.4 45.3 3.13 188.0 71.0 66 10.8 31.1
3.00 11.8 57.1 4.69 281.0 107.0 62 7.3 38.5
4.00 8.1 65.2 6.25 375.0 143.0 59 48 433
5.00 6.6 71.9 7.81 469.0 178.0 57 3.8 47.0
6.00 5.2 77.1 9.38 563.0 214.0 54 2.8 49.8
7.00 2.7 79.8 10.94 656.0 250.0 53 1.4 51.2
8.00 3.6 83.4 12.50 750.0 285.0 52 1.9 53.1
9.00 2.0 85.4 14.06 844.0 321.0 50 1.0 54.1
10.00 1.9 87.3 15.63 938.0 356.0 50 0.9 55.0
11.00 1.6 88.9 17.19 1031.0 392.0 48 0.8 55.8
12.00 1.8 90.7 18.75 1125.0 428.0 47 0.8 56.7
13.00 1.0 91.6 20.31 1219.0 463.0 46 0.4 57.1
14.00 1.0 92.7 21.88 1313.0 499.0 45 0.5 57.6
15.00 1.3 93.9 23.44 1406.0 535.0 44 0.6 58.1
16.00 1.0 95.0 25.00 1500.0 570.0 43 0.4 58.6
17.00 0.4 95.3 26.57 1594.0 606.0 42 0.1 58.7
18.00 0.4 95.7 28.13 1688.0 642.0 42 0.2 58.9
19.00 0.2 95.9 29.69 1781.0 677.0 42 0.1 59.0
20.00 0.6 96.5 31.25 1875.0 713.0 41 0.3 59.2
21.00 0.0 96.5 32.82 1969.0 749.0 41 0.0 59.2
22.00 0.5 97.0 34.38 2063.0 784.0 41 0.2 59.4
23.00 0.7 97.7 35.94 2156.0 820.0 41 0.3 59.7
24.00 0.0 97.7 37.50 2250.0 856.0 41 0.0 59.7
25.00 0.3 98.0 39.07 2344.0 891.0 41 0.1 59.8
30.00 0.3 98.3 46.88 2813.0 1069.0 39 0.1 59.9
35.00 0.8 99.1 54.69 3282.0 1248.0 36 0.3 60.2
40.00 0.4 99.5 62.51 3750.0 1426.0 34 0.1 60.4
45.00 0.5 100.0 70.32 4219.0 1604.0 30 0.2 60.5
Estimated Net Annual Sediment (TSS) Load Reduction = 61%

Climate Station ID: 6158355 Years of Rainfall Data: 20
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RAINFALL DATA FROM TORONTO CITY 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.

‘e
imbrium

info@imbriumsystems.com Page 5 www.imbriumsystems.com



g‘ ig
SARTHI S
A DANATTI" CATVRART

Stormceptor’EF Sizing Report

INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle

//—\
I/-‘- // ":‘.
/ ‘/ / -
: ( (f
\ \

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 unitis 1.1.
For submerged conditions the applicable K value is 3.0.

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.

Pollutant Capacity

Stormceptor Model Eieppeﬂl"n(vzlrl?:: Oil Volume Ret;(;r:i:nnz:tt:led Maximum Maximum
EF / EFO Diameter . Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth *
(m) (ft) [ (m) (ft) () (Gal) | (mm) (in) (L) (ft®) (kg) (1b)
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/ft®)

Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
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

info@imbriumsystems.com
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Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

S.LR , TSS % S.LR , TSS % S.LR , TSS % S.LR , TSS %
(L/min/m?) REMOVAL (L/min/m?) REMOVAL (L/min/m?) REMOVAL  (L/min/m?) REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26
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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 Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with 1ISO
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 m3 sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

é
imbrium
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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
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 of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

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

|
imbrium
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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?Z.

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/m? to 2600 L/min/m?) 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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Province:

Ontario

City:

Uxbridge

Nearest Rainfall Station:

TORONTO CITY

Imbrium® Systems
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Project Name:

Project Number:

11/22/2023

2023-16

Designer Name:

Kent Campbell

Climate Station Id: 6158355 Designer Company: Forterra Pipe & Products
; Designer Email: kent.campbell@forterrabp.com
Years of Rainfall Data: 20 &
Designer Phone: 519-622-7574
Site Name: Lot 13 EOR Name: Amir Samadi
EOR Company: KingEPCM
Drainage Area (ha): 0.86
EOR Email:
% Imperviousness: 79.30
EOR Phone:

Runoff Coefficient 'c': 0.77

Particle Size Distribution:

CAETV

Target TSS Removal (%):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 21.56

Qil / Fuel Spill Risk Site? |Yes |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 561

Estimated Average Annual Sediment Volume (L/yr): 456

Recommended Stormceptor EFO Model:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal

Model Provided (%)

EFO4 52
EFO6 59
EFO8 64
EFO10 66
EFO12 68

EFO8

Estimated Net Annual Sediment (TSS) Load Reduction (%): 64

Water Quality Runoff Volume Capture (%):

>90
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THIRD-PARTY TESTING AND VERIFICATION

» 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 1ISO 14034 Environmental Technology Verification (ETV)

protocol.

waterways.

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

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.

Particle Percent Less | Particle Size

Percent
Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5
2 5 <2
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BEEL . Surface .
Intensity Percent Fumulatwe Flow Rate Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T Rainfall Rainfall Volume (L/s) (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

0.50 8.7 8.7 0.93 56.0 12.0 70 6.1 6.1
1.00 20.2 28.9 1.85 111.0 24.0 70 14.2 20.4
2.00 16.4 45.3 3.71 223.0 47.0 70 11.6 31.9
3.00 11.8 57.1 5.56 334.0 71.0 66 7.7 39.6
4.00 8.1 65.2 7.42 445.0 95.0 63 5.1 44.8
5.00 6.6 71.9 9.27 556.0 118.0 62 4.1 48.9
6.00 5.2 77.1 11.13 668.0 142.0 59 31 51.9
7.00 2.7 79.8 12.98 779.0 166.0 57 1.5 53.5
8.00 3.6 83.4 14.84 890.0 189.0 55 2.0 55.4
9.00 2.0 85.4 16.69 1002.0 213.0 54 1.1 56.5
10.00 1.9 87.3 18.55 1113.0 237.0 53 1.0 57.5
11.00 1.6 88.9 20.40 1224.0 260.0 52 0.8 58.4
12.00 1.8 90.7 22.26 1335.0 284.0 52 0.9 59.3
13.00 1.0 91.6 24.11 1447.0 308.0 51 0.5 59.8
14.00 1.0 92.7 25.97 1558.0 331.0 50 0.5 60.3
15.00 1.3 93.9 27.82 1669.0 355.0 50 0.6 60.9
16.00 1.0 95.0 29.68 1781.0 379.0 49 0.5 61.4
17.00 0.4 95.3 31.53 1892.0 403.0 48 0.2 61.6
18.00 0.4 95.7 33.39 2003.0 426.0 47 0.2 61.8
19.00 0.2 95.9 35.24 2114.0 450.0 47 0.1 61.9
20.00 0.6 96.5 37.10 2226.0 474.0 46 0.3 62.2
21.00 0.0 96.5 38.95 2337.0 497.0 45 0.0 62.2
22.00 0.5 97.0 40.81 2448.0 521.0 44 0.2 62.4
23.00 0.7 97.7 42.66 2560.0 545.0 44 0.3 62.7
24.00 0.0 97.7 44.51 2671.0 568.0 43 0.0 62.7
25.00 0.3 98.0 46.37 2782.0 592.0 42 0.1 62.8
30.00 0.3 98.3 55.64 3339.0 710.0 41 0.1 62.9
35.00 0.8 99.1 64.92 3895.0 829.0 41 0.3 63.2
40.00 0.4 99.5 74.19 4451.0 947.0 40 0.2 63.4
45.00 0.5 100.0 83.47 5008.0 1066.0 39 0.2 63.6
Estimated Net Annual Sediment (TSS) Load Reduction = 64 %

Climate Station ID: 6158355 Years of Rainfall Data: 20
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RAINFALL DATA FROM TORONTO CITY 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

//—\
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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 unitis 1.1.
For submerged conditions the applicable K value is 3.0.

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.

Pollutant Capacity

Stormceptor Model Eieppeﬂl"n(vzlrl?:: Oil Volume Ret;(;r:i:nnz:tt:led Maximum Maximum
EF / EFO Diameter . Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth *
(m) (ft) [ (m) (ft) () (Gal) | (mm) (in) (L) (ft®) (kg) (1b)
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/ft®)

Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
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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Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

S.LR , TSS % S.LR , TSS % S.LR , TSS % S.LR , TSS %
(L/min/m?) REMOVAL (L/min/m?) REMOVAL (L/min/m?) REMOVAL  (L/min/m?) REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26
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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 Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with 1ISO
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 m3 sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

é
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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
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 of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

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

|
imbrium
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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?Z.

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/m? to 2600 L/min/m?) 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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ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Province:

Ontario

City:

Uxbridge

Nearest Rainfall Station:

TORONTO CITY

Imbrium® Systems

Project Name:

Project Number:

11/22/2023

2023-16

Designer Name:

Kent Campbell

Climate Station Id: 6158355 Designer Company: Forterra Pipe & Products
; Designer Email: kent.campbell@forterrabp.com
Years of Rainfall Data: 20 &
Designer Phone: 519-622-7574
Site Name: Lot 14 EOR Name: Amir Samadi
EOR Company: KingEPCM
Drainage Area (ha):
EOR Email:
% Imperviousness:
EOR Phone:

Runoff Coefficient 'c': 0.73

Particle Size Distribution:

Target TSS Removal (%):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 14.24

Qil / Fuel Spill Risk Site? |Yes |
Upstream Flow Control? |No |
Peak Conveyance (maximum) Flow Rate (L/s): | |
Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 346

Estimated Average Annual Sediment Volume (L/yr): 281

Recommended Stormceptor EFO Model:

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor | TSS Removal

Model Provided (%)

EFO4 56
EFO6 62
EFO8 66
EFO10 68
EFO12 69

EFO6

Estimated Net Annual Sediment (TSS) Load Reduction (%): 62

Water Quality Runoff Volume Capture (%):

>90
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THIRD-PARTY TESTING AND VERIFICATION

» 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 1ISO 14034 Environmental Technology Verification (ETV)

protocol.

waterways.

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

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.

Particle Percent Less | Particle Size

Percent
Size (um) Than Fraction (um)
1000 100 500-1000 5
500 95 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5
2 5 <2

info@imbriumsystems.com
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BEEL . Surface .
Intensity Percent Fumulatwe Flow Rate Flow Rate Loading Rate Re'rr30val Incremental Cumulative
T Rainfall Rainfall Volume (L/s) (L/min) (L/min/m?) Efficiency Removal (%) Removal

Volume (%) (%) (%) (%)

0.50 8.7 8.7 0.61 37.0 14.0 70 6.1 6.1
1.00 20.2 28.9 1.22 73.0 28.0 70 14.2 20.4
2.00 16.4 45.3 2.45 147.0 56.0 69 11.3 31.7
3.00 11.8 57.1 3.67 220.0 84.0 64 7.5 39.2
4.00 8.1 65.2 4.90 294.0 112.0 62 5.0 44.2
5.00 6.6 71.9 6.12 367.0 140.0 59 3.9 48.1
6.00 5.2 77.1 7.35 441.0 168.0 57 3.0 51.1
7.00 2.7 79.8 8.57 514.0 196.0 55 1.5 52.6
8.00 3.6 83.4 9.80 588.0 224.0 53 1.9 54.5
9.00 2.0 85.4 11.02 661.0 252.0 53 1.1 55.5
10.00 1.9 87.3 12.25 735.0 279.0 52 1.0 56.5
11.00 1.6 88.9 13.47 808.0 307.0 51 0.8 57.3
12.00 1.8 90.7 14.70 882.0 335.0 50 0.9 58.2
13.00 1.0 91.6 15.92 955.0 363.0 49 0.5 58.7
14.00 1.0 92.7 17.15 1029.0 391.0 48 0.5 59.2
15.00 1.3 93.9 18.37 1102.0 419.0 47 0.6 59.8
16.00 1.0 95.0 19.60 1176.0 447.0 47 0.5 60.3
17.00 0.4 95.3 20.82 1249.0 475.0 46 0.2 60.5
18.00 0.4 95.7 22.05 1323.0 503.0 45 0.2 60.6
19.00 0.2 95.9 23.27 1396.0 531.0 44 0.1 60.7
20.00 0.6 96.5 24.50 1470.0 559.0 44 0.3 61.0
21.00 0.0 96.5 25.72 1543.0 587.0 43 0.0 61.0
22.00 0.5 97.0 26.95 1617.0 615.0 42 0.2 61.2
23.00 0.7 97.7 28.17 1690.0 643.0 42 0.3 61.5
24.00 0.0 97.7 29.40 1764.0 671.0 42 0.0 61.5
25.00 0.3 98.0 30.62 1837.0 699.0 42 0.1 61.6
30.00 0.3 98.3 36.75 2205.0 838.0 41 0.1 61.7
35.00 0.8 99.1 42.87 2572.0 978.0 40 0.3 62.0
40.00 0.4 99.5 49.00 2940.0 1118.0 38 0.2 62.2
45.00 0.5 100.0 55.12 3307.0 1258.0 36 0.2 62.4
Estimated Net Annual Sediment (TSS) Load Reduction = 62 %

Climate Station ID: 6158355 Years of Rainfall Data: 20

v
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RAINFALL DATA FROM TORONTO CITY 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
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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 unitis 1.1.
For submerged conditions the applicable K value is 3.0.

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.

Pollutant Capacity

Stormceptor Model Eieppeﬂl"n(vzlrl?:: Oil Volume Ret;(;r:i:nnz:tt:led Maximum Maximum
EF / EFO Diameter . Sediment Volume * | Sediment Mass **
Sump Floor) Maintenance Depth *
(m) (ft) [ (m) (ft) () (Gal) | (mm) (in) (L) (ft®) (kg) (1b)
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/ft®)

Feature Benefit Feature Appeals To
Patent-pending enhan_u:ed flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance

Third-party verified light liquid capture
and retention for EFO version

Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
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

info@imbriumsystems.com

Page 6

‘a
imbrium

www.imbriumsystems.com


http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

g. ig
SARTHI S
A DANATTI" CATVRART

Stormceptor*EF Sizing Report

Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

S.LR , TSS % S.LR , TSS % S.LR , TSS % S.LR , TSS %
(L/min/m?) REMOVAL (L/min/m?) REMOVAL (L/min/m?) REMOVAL  (L/min/m?) REMOVAL

1 70 660 42 1320 35 1980 24
30 70 690 42 1350 35 2010 24
60 67 720 41 1380 34 2040 23
90 63 750 41 1410 34 2070 23
120 61 780 41 1440 33 2100 23
150 58 810 41 1470 32 2130 22
180 56 840 41 1500 32 2160 22
210 54 870 41 1530 31 2190 22
240 53 900 41 1560 31 2220 21
270 52 930 40 1590 30 2250 21
300 51 960 40 1620 29 2280 21
330 50 990 40 1650 29 2310 21
360 49 1020 40 1680 28 2340 20
390 48 1050 39 1710 28 2370 20
420 47 1080 39 1740 27 2400 20
450 47 1110 38 1770 27 2430 20
480 46 1140 38 1800 26 2460 19
510 45 1170 37 1830 26 2490 19
540 44 1200 37 1860 26 2520 19
570 43 1230 37 1890 25 2550 19
600 42 1260 36 1920 25 2580 18
630 42 1290 36 1950 24 2600 26
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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 Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with 1ISO
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 m3 sediment / 1,673 L oil
12 ft (3657 mm) Diameter OGS Units: 31.23 m3 sediment / 2,476 L oil

é
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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
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 of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,

ranging 40 L/min/m? to 1400 L/min/m?, and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m? and 1400 L/min/m? shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40

L/min/m? shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40

L/min/m2.

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m? shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and

shall be calculated using a simple proportioning formula, with 1400 L/min/m? in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal

efficiency at 1400 L/min/mZ.

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

|
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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?Z.

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/m? to 2600 L/min/m?) 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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DROP PIPE IS 1135 L/min/m? (27.9 gpm/ft’) FOR STORMCEPTOR EF8 AND 535
L/min/m? (13.1 gpm/ft?) FOR STORMCEPTOR EFO8 (OIL CAPTURE
CONFIGURATION).

1. ALL DIMENSIONS INDICATED ARE IN MILLIMETERS (INCHES) UNLESS
OTHERWISE SPECIFIED.

2. STORMCEPTOR STRUCTURE INLET AND OUTLET PIPE SIZE AND ORIENTATION
SHOWN FOR INFORMATIONAL PURPOSES ONLY.

3. UNLESS OTHERWISE NOTED, BYPASS INFRASTRUCTURE, SUCH AS ALL
UPSTREAM DIVERSION STRUCTURES, CONNECTING STRUCTURES, OR PIPE
CONDUITS CONNECTING TO COMPLETE THE STORMCEPTOR SYSTEM SHALL BE
PROVIDED AND ADDRESSED SEPARATELY.

4. DRAWING FOR INFORMATION PURPOSES ONLY. REFER TO ENGINEER'S
SITE/UTILITY PLAN FOR STRUCTURE ORIENTATION.

5. NO PRODUCT SUBSTITUTIONS SHALL BE ACCEPTED UNLESS SUBMITTED 10
DAYS PRIOR TO PROJECT BID DATE, OR AS DIRECTED BY THE ENGINEER OF
RECORD.

FOR SITE SPECIFIC DRAWINGS PLEASE CONTACT YOUR LOCAL STORMCEPTOR REPRESENTATIVE.
SITE SPECIFIC DRAWINGS ARE BASED ON THE BEST AVAILABLE INFORMATION AT THE TIME. SOME
FIELD REVISIONS TO THE SYSTEM LOCATION OR CONNECTION PIPING MAY BE NECESSARY BASED
ON AVAILABLE SPACE OR SITE CONFIGURATION REVISIONS. ELEVATIONS SHOULD BE MAINTAINED

EXCEPT WHERE NOTED ON BYPASS STRUCTURE (IF REQUIRED).
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ENGINEER OF RECORD.

B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH
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FROM CONSTRUCTION-RELATED EROSION RUNOFF.

E. DEVICE ACTIVATION, BY CONTRACTOR, SHALL OCCUR ONLY AFTER SITE HAS
BEEN STABILIZED AND THE STORMCEPTOR UNIT IS CLEAN AND FREE OF
DEBRIS.
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GENERAL NOTES:
* MAXIMUM SURFACE LOADING RATE (SLR) INTO LOWER CHAMBER THROUGH
DROP PIPE IS 1135 L/min/m? (27.9 gpm/ft?) FOR STORMCEPTOR EF10 AND 535
L/min/m? (13.1 gpm/ft¥) FOR STORMCEPTOR EF010 (OIL CAPTURE
CONFIGURATION).

1. ALL DIMENSIONS INDICATED ARE IN MILLIMETERS (INCHES) UNLESS
OTHERWISE SPECIFIED.

2. STORMCEPTOR STRUCTURE INLET AND OUTLET PIPE SIZE AND ORIENTATION
SHOWN FOR INFORMATIONAL PURPOSES ONLY.

3. UNLESS OTHERWISE NOTED, BYPASS INFRASTRUCTURE, SUCH AS ALL
UPSTREAM DIVERSION STRUCTURES, CONNECTING STRUCTURES, OR PIPE
CONDUITS CONNECTING TO COMPLETE THE STORMCEPTOR SYSTEM SHALL BE
PROVIDED AND ADDRESSED SEPARATELY.

4. DRAWING FOR INFORMATION PURPOSES ONLY. REFER TO ENGINEER'S
SITE/UTILITY PLAN FOR STRUCTURE ORIENTATION.

5. NO PRODUCT SUBSTITUTIONS SHALL BE ACCEPTED UNLESS SUBMITTED 10
DAYS PRIOR TO PROJECT BID DATE, OR AS DIRECTED BY THE ENGINEER OF
RECORD.

FOR SITE SPECIFIC DRAWINGS PLEASE CONTACT YOUR LOCAL STORMCEPTOR REPRESENTATIVE. S I m N Dl \ I t D D E I m I L

SITE SPECIFIC DRAWINGS ARE BASED ON THE BEST AVAILABLE INFORMATION AT THE TIME. SOME

FIELD REVISIONS TO THE SYSTEM LOCATION OR CONNECTION PIPING MAY BE NECESSARY BASED
ON AVAILABLE SPACE OR SITE CONFIGURATION REVISIONS. ELEVATIONS SHOULD BE MAINTAINED

EXCEPT WHERE NOTED ON BYPASS STRUCTURE (IF REQUIRED).

INSTALLATION NOTES

A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE
SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE SPECIFIED BY
ENGINEER OF RECORD.

B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH
CAPACITY TO LIFT AND SET THE STRUCTURE (LIFTING CLUTCHES PROVIDED)

C. CONTRACTOR WILL INSTALL AND LEVEL THE STRUCTURE, SEALING THE JOINTS,
LINE ENTRY AND EXIT POINTS (NON-SHRINK GROUT WITH APPROVED
WATERSTOP OR FLEXIBLE BOOT)

D. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT THE DEVICE
FROM CONSTRUCTION-RELATED EROSION RUNOFF.

E. DEVICE ACTIVATION, BY CONTRACTOR, SHALL OCCUR ONLY AFTER SITE HAS
BEEN STABILIZED AND THE STORMCEPTOR UNIT IS CLEAN AND FREE OF
DEBRIS.
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GENERAL NOTES:
* MAXIMUM SURFACE LOADING RATE (SLR) INTO LOWER CHAMBER THROUGH
DROP PIPE IS 1135 L/min/m? (27.9 gpm/ft¥) FOR STORMCEPTOR EF12 AND 535
L/min/m? (13.1 gpm/ft?) FOR STORMCEPTOR EF012 (OIL CAPTURE
CONFIGURATION).

1. ALL DIMENSIONS INDICATED ARE IN MILLIMETERS (INCHES) UNLESS
OTHERWISE SPECIFIED.

2. STORMCEPTOR STRUCTURE INLET AND OUTLET PIPE SIZE AND ORIENTATION
SHOWN FOR INFORMATIONAL PURPOSES ONLY.

3. UNLESS OTHERWISE NOTED, BYPASS INFRASTRUCTURE, SUCH AS ALL
UPSTREAM DIVERSION STRUCTURES, CONNECTING STRUCTURES, OR PIPE
CONDUITS CONNECTING TO COMPLETE THE STORMCEPTOR SYSTEM SHALL BE
PROVIDED AND ADDRESSED SEPARATELY.

4. DRAWING FOR INFORMATION PURPOSES ONLY. REFER TO ENGINEER'S
SITE/UTILITY PLAN FOR STRUCTURE ORIENTATION.

5. NO PRODUCT SUBSTITUTIONS SHALL BE ACCEPTED UNLESS SUBMITTED 10
DAYS PRIOR TO PROJECT BID DATE, OR AS DIRECTED BY THE ENGINEER OF
RECORD

INSTALLATION NOTES

A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE
SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE SPECIFIED BY
ENGINEER OF RECORD.

B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH
CAPACITY TO LIFT AND SET THE STRUCTURE (LIFTING CLUTCHES PROVIDED)

C. CONTRACTOR WILL INSTALL AND LEVEL THE STRUCTURE, SEALING THE JOINTS,
LINE ENTRY AND EXIT POINTS (NON-SHRINK GROUT WITH APPROVED
WATERSTOP OR FLEXIBLE BOOT)

D. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT THE DEVICE
FROM CONSTRUCTION-RELATED EROSION RUNOFF.

E. DEVICE ACTIVATION, BY CONTRACTOR, SHALL OCCUR ONLY AFTER SITE HAS
BEEN STABILIZED AND THE STORMCEPTOR UNIT IS CLEAN AND FREE OF
DEBRIS.

STANDARD DETAIL

FOR SITE SPECIFIC DRAWINGS PLEASE CONTACT YOUR LOCAL STORMCEPTOR REPRESENTATIVE.
SITE SPECIFIC DRAWINGS ARE BASED ON THE BEST AVAILABLE INFORMATION AT THE TIME. SOME

3887 [153"] OPTIONAL INLET FRAME AND GRATE
MIN. 610x610 mm [24"x24"]

ACCESS AND OIL INSPECTION PORT.

[227]
PIPE:

PIPE.

WEIR
2986 [117 1/2"] FRAMES AND COVERS (MIN. 8575 [22"])
DROP PIPE* TO BE LOCATED OVER MAINTENANCE

OIL INSPECTION PORT

FIELD REVISIONS TO THE SYSTEM LOCATION OR CONNECTION PIPING MAY BE NECESSARY BASED
ON AVAILABLE SPACE OR SITE CONFIGURATION REVISIONS. ELEVATIONS SHOULD BE MAINTAINED

EXCEPT WHERE NOTED ON BYPASS STRUCTURE (IF REQUIRED).
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SyCRNEE g,
Egégégg! §s izr_s
Esgijoal 53 0as
2ETRs8ES E"s-—f‘s‘
HI13 ] _Eiéggg
Eigiﬁsgg EEHS T
g £ga3 E-EEE;E
T T
fibegzil spipiet
Seaciiz Bigs:}
E3E555% 32243
HHIHER
EIEE gf: i %gg
§ufuEapf pEfEgl
RN
1HOBEE
4
Qo
E
14
[&]
[72]
wl
=| |z
x o]
= @
=]
HHIEE
2l .
HHHHHE
2
HHIENE

‘EF

Storm

=NTS

SCALE

8 | 3
§§§E§§
8 .
SITE SPECIFIC DATA REQUIREMENTS o 3 $ éi Eiség
STORMCEPTOR MODEL | EFO12 - 55 o gléis
STRUCTURE ID : ;ggggﬁggé
HYDROCARBON STORAGE REQD (L) * N E 5|8 Eggggﬁ
WATER QUALITY FLOW RATE (L/s) * c % 5 E: §§§§=
PEAK FLOW RATE (L/s) * Egg'_iggﬁ
RETURN PERIOD OF PEAK FLOW (yrs) * ’ E! ]
DRAINAGE AREA (HA) * k-t !
DATE:
DRAINAGE AREA IMPERVIOUSNESS (%) * 10/24/2017
PIPEDATA: | IE. | MATL | DIA [SLOPE %| HGL [oesones — Joramm
INLET #1 * * * * " ISK IsK
CHECKED: APPROVED:
INLET #2 * * * * * BSF SP
OUTLET * * * * * PROJECT No.: SEQUENCE No.:
EFO12 *
* PER ENGINEER OF RECORD SeeT
1 o 1




Rinker Materials Quality Assurance
Program (QAP)

Rinker Materials is committed to prov1d
economical Oil Grit Separators (OGS), l

SEGTRICO-

Improvmg products,

improving service.
Our commitment to providing the best
storm water quality devices continues as
we have recently expanded our already
impressive line of Stormceptor® products
with the addition of the ISO14034/ETV
verified Stormceptor EF and EFO - simply
the most cost competitive stormwater
quality device on the market. Now we're

4
Stormceptor® Quality

We’ve got you covered
Assurance Program

Your QAP starts with post
construction inspection to ensure the
unit has been installed as designed.
The unit is recorded in our expansive
database summarizing all installed
units with their GPS locations. When
you inspect and maintain these OGS
units, you play an important part in
protecting the environment, while

Based on initial inspection
results, there are two ways to
ensure Stormceptor®
performance:

First way (5 years, cleaning
not included)

+Six inspections over a 5-year

ensuring your stormwater assets
remain in compliance with
environmental regulations

improving our service by ensuring
inspections on our entire Stormceptor
product line for up to 5 years after

period, cleaning not included

-First inspection when

Rinker Materials’s industry leading installation. )

line of Stormceptor products are one toeillied
of the lowest-cost OGS units in the
market, functioning effectively in all
aspects of keeping pollutants out of
our waterways. The Rinker Quality
Assurance Program is in place at no

At Rinker Materials, we understand that
maintaining a high standard of water

quality is crucial to the environment and
to our lives. That's why, 20 years ago, we
introduced a 2-year inspection plan with

+At 6 months a second
inspection.

+Inspections every 12 months

extra cost to the asset’s owner,
providing inspections for up to 5
years.

Rinker Materials | 2099 Roseville Road, Cambridge, On NiR 5S3|519-622-7574

every Stormceptor unit sold. As
municipalities continue to focus on OGS
units operating as designed, we felt it was
time to strengthen our program even
further. We are now offering at no
additional cost to the asset’s owner, a 5-
year QAP with every Stormceptor unit to
ensure water quality continues to be at its
best.

thereafter for 5 years

+ Oil and sediment level are
documented along with
maintenance
recommendations,

Second way (2.5 years,
includes one cleaning)

«Initial inspection of the unit
+ One post construction
sediment (clean material)
cleaning at 6 months

*Two additional annual
inspections, resulting in the
unit being maintained for the
first 30 months

All QAP programs are
Completed by Minotaur

Rinker
MATERIALS®

A QUIKRETE® COMPANY
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