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1.0 INTRODUCTION
The purpose of this report is to provide site servicing and stormwater management (SWM) design
information in support of the Re-Zoning and Site Plan Applications for 755 Oklahoma Drive.

Specifically, this report will demonstrate the SWM measures that will be undertaken to deal with the quantity
and quality requirements for the site. As well, the impacts of the existing municipal servicing systems to
accommodate the site is reviewed.

1.1 Site Description

The site is located at the southeast corner of Oklahoma Drive and Eyer Drive, between Whites Road South
and Hillcrest Road, in the City of Pickering. The site is approximately 4,700m2 with an existing two-storey
church building with paved parking lot. The site is surrounded by a school to the north and residential
development to the east, south and west.

It is proposed to demolish the existing building on the property and construct a 27 unit townhouse
development, with associated landscape and surface parking and a private road with access from Eyer
Drive. The site location is shown on Figure 1.

1.2 Background

The SWM design for the site has been prepared to meet the requirements of the City of Pickering and
Durham Region.  The following materials were referenced in the preparation of this report:

 The Stormwater Management Planning and Design Manual (MECP SWM Planning and
Design Manual), prepared by the Ministry of the Environment, March 2003, were
referenced in the preparation of the stormwater management plan.

 The Stormwater Management Design Guidelines, prepared by the City of Pickering, July
2019, were referenced in the preparation of the stormwater management plan.

 The Engineering Design Criteria & Standard Drawings, prepared by the City of Pickering,
February 2012.

 The Low Impact Development Stormwater Management Planning and Design Guide (LID
SWM Guide) dated 2010.

As-constructed plan and profile drawings for Oklahoma Drive and Eyer Drive, as provided by the City have
been referenced for the location and depth of the existing services.

2.0 STORM DRAINAGE

2.1 Site Grading

All grading will be completed in a manner to satisfy the following goals:

 Enable gravity servicing connections (where possible) to the existing sewers on Eyer
Drive.

 Provide minimal impacts on abutting properties including minimizing the height of the
required retaining walls.
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The site will be graded to suit the City’s design criteria and accommodate any constraints imposed by the
storm drainage and servicing objectives.  Details can be referenced on Drawing SW1.

2.2 Minor System Drainage

The internal storm sewer system will be designed to collect drainage from the street for a 5 year design
storm, as per the City’s criteria. For events exceeding the 5 year design storm up to the 100 year design
storm, runoff will pond above the catchbasins located on site while being conveyed to the minor system and
underground storage. The storm sewer will connect to the existing storm sewer on Eyer Drive, just west of
the site. The existing storm sewer system connects to the storm sewer on Eyer Drive, therefore existing
drainage patterns will be maintained.

An orifice tube will be installed to limit the release rate from the site, to pre-development rates. Refer to
Section 3.0 for details on the on-site controls.

2.3 Major System Drainage

For storm events greater than the 100 year event or in case of blockage, drainage will be conveyed along
the roadway to a safe outlet.  Since the site naturally drains to the north and west, towards the municipal
right of way, existing flow patterns will be maintained for the major system overland flow route.

To prevent major system flows from entering the adjacent private property, perimeter swales have been
graded to direct all flows toward the proposed private roadway and ultimately toward adjacent right of ways.

3.0 STORMWATER MANAGEMENT PLAN

3.1 Stormwater Management Criteria

The City has indicated that the stormwater management criteria are as follows:

 Water quality – water quality control. Enhanced control is required based on MOE
guidelines. This requires removal of 80 percent of total suspended solids on an annual
basis.

 Water quantity

- Based on discussions with the City, there are no existing storm drainage plans for this area.
Therefore, the post development flows directed to the Eyer Drive storm sewer must not exceed
the pre-development targets.

- For drainage to the municipal storm sewer, all flows will be controlled to their respective pre-
development target or the 5 year pre-development flow.

- For overland drainage, all flows will be controlled to their respective predevelopment targets.
 Erosion - The TRCA and City requires retention of water on site, to the extent possible, to

retain at a minimum 5mm of precipitation.
 Water Balance – The site is not located in a significant or high volume groundwater

recharge area, therefore best efforts are to be taken to maintain recharge.

The following measures are proposed to meet the requirements for this site:

 Landscaping.
 Minor system pipes and underground chambers for storage on the local private streets.
 An orifice control.
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 An oil/grit separator.

3.2 Quality Control

Based on the City’s requirements, the water quality criteria for this site is 80 percent average annual TSS
removal from runoff originating on-site.  The stormwater management design incorporates an OGS in
conjunction with infiltration to provide greater than 80 percent TSS removal.  The OGS is sized based on the
Canadian ETV Particle Size Distribution and will achieve a net annual load removal rate of 62.5 percent.

The OGS proposed to be incorporated into the design is a CDS-4. For further details on the OGS design,
refer to Appendix B. The OGS will provide pretreatment for flows entering the infiltration facility.  The
infiltration facility has been designed following the volumetric requirements for water quality stated in Table
3.2 of the MECP SWM Planning and Design Manual.  The volume required to provide 80 percent TSS
removal is stated below on Table 1.

Table 1. Water Quality Volumetric Requirements
Catchment

Name
Catchment

Number
Area
(ha)

Percent
Impervious

Unit Storage
Volume
(m3/ha)*

Required
Storage Volume

(m3/ha)
Captured Site 201, 202, 203 0.39 85% 40 15.6m3

* - Based on MECP Table 3.2 and 85 Percent Impervious to provide enhanced 80% TSS removal.

The uncontrolled site areas consist primarily of landscaped and roof drainage.  Runoff from these areas is
generally considered clean, and does not require quality control.

As shown above, approximately 15.6m3 of retention volume is required for infiltration to provide 80 percent
TSS removal.  The lower 0.20m of the chamber system is located below the site outlet and will be retained
for infiltration.  Approximately 20.2m3 is provided, which exceeds the requirement of 15.6m3.  As per the
MECP SWM Planning and Design Manual this volume is required to drawdown within 24 hours.  This will be
confirmed during detailed design.

With the controls in place, the treatment train (62.5% removal from the OGS + 80% removal from infiltration)
provides approximately 92.5 percent TSS removal. This satisfies the requirement for 80 percent TSS
removal.

3.3 Quantity Control

3.3.1 Existing Drainage

The site drainage is currently split and drains to the north and west. The catchments have been discretized
as follows:

 Catchment 100 - The north catchment of the site drains to Oklahoma Drive has composite
runoff coefficient of 0.49, consisting of the existing building and landscaped area.

 Catchment 101 - The south catchment of the site drains to a catchbasin within the parking
lot area which connects to the storm sewer on Eyer Drive. This catchment has composite
runoff coefficient of 0.72, consisting of the existing driveway, parking lot and the
landscaped perimeter of the site.

 Catchment 102 - A small portion of the landscaped area along Eyer Drive sheet drains
overland toward the right of way.

Refer to Figure 2 for the existing site drainage.
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A rational method calculation was prepared to estimate the pre-development peak flows from the site.
These will be used as the target flows for the post development scenario. The pre-development peak flow
from the site was calculated using existing runoff coefficients, the City of Pickering IDF curves.  The pre-
development flow rates are summarized in Table 2.

Table 2.  Pre-Development Peak Flows (5 Year Event)
Catchment

Name
Catchment

Number
Area
(m2)

5 Year
Runoff

Coefficient

2 Year Peak
Flow
(L/s)

5 Year
Peak Flow

(L/s)

100 Year
Peak Flow

(L/s)
Uncaptured

(Overland Drainage)
100 & 102 0.16 0.56 - - 46.7

Captured (Existing
Flows to CB)

101 0.31 0.72 47.5 65.1 -*

* - All flows discharged to municipal infrastructure will not exceed the existing 5 year release rate.

Therefore, the target flows are 47.5L/s and 65.1L/s for the flows captured and discharged to municipal
infrastructure in the 2 year and 5 year to 100 year storm, respectively, and uncontrolled overland drainage
must not exceed 46.7L/s in the 100 year event.

Hydrology calculations can be referenced in Appendix A.

3.3.2 Proposed Quantity Control

Several options were reviewed to provide quantity controls for the site.  Generally, stormwater ponds would
not be suitable based on the small lot size.  With the limited number of catchbasins and grading constraints,
there are minimal areas available on-site for surface storage.  The preferred method is to provide storage
underground with storage chambers to detain the surplus runoff to meet the target flow rates. Refer to
Figure 3 for the proposed catchment areas and stormwater management measures.

ACO Stormbrixx HD Chambers have been selected to provide the required storage due to their relatively
small footprint and specifications. These are modular plastic chambers.  Storage is provided within the void
space of the chambers.  Additional storage is provided within the bedding materials surrounding the
chambers, however it is not considered in storage calculations to be conservative. Chamber specifications,
as provided by the supplier, are included in Appendix C.

The peak flow will be controlled by a 150mm diameter orifice tube installed at the downstream end of the
site, at the outlet of the control manhole. The orifice tube will have a maximum release rate of 62.1L/s at
0.99m of head, when the chamber system is full. Orifice calculations are provided in Appendix A.

Modified Rational Method calculations were prepared for the post development scenario. Figure 3 shows
the post development drainage areas. An overall 5 year runoff coefficient of 0.78 was calculated for the
controlled catchment of the post development scenario. As per the City of Pickering SWM Guidelines, the
runoff coefficient was increased for the 100 year storm event to 0.98. As no flow controls are proposed for
the northern and western perimeter of the site, only the 100 year flows were compared as this is the most
conservative.

Table 3 shows post development peak flows.  Refer to Appendix A for detailed calculations.
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Table 3.  Post Development Flow
Catchment Area (m2) Runoff

Coefficient
Storage

Required
(m3)

Target Flow
(L/s)

Peak Flow (L/s)

200 (Uncontrolled
Overland Drainage)

0.10 0.63 (100
Year)

- 46.7 (100 Year) 32.4 (100 Year)

201, 202 & 203
(Controlled to Eyer

Drive Sewer)

0.37 0.78 (2 Year)
0.98 (100

Year)

21 (2
Year)

78 (100
Year)

47.5 (2 Year)

65.1 (5-100 Year)

26.9 (2 Year)

62.1 (100 Year)

A total of 78m3 of active storage is required and 96.6m3 is provided. With the orifice tube in place, the
controlled flow to the storm sewer is less than the pre-development targets and all flows up the 100 year
event are controlled to the 5 year release rate, as required.

The uncontrolled overland flows to the City right of way in the post development condition are less than the
pre-development condition, which results in a net overall improvement to the runoff and stormwater
management for the site.

Rational method and additional stormwater calculations can be referenced in Appendix A.

3.4 Erosion

The TRCA and City requires retention of water on site, to the extent possible, to retain at a minimum 5mm of
precipitation. The portion of the site which is captured by the proposed storm sewer system and routed to
the underground chamber system is approximately 0.37ha.  The retention portion of the chamber system
has a volume of 20.2m3 which represents 5.5mm (20.2m3 / 0.37ha) over the catchment area.

The remainder of the uncontrolled site is primarily landscaped area with a small portion of impervious rooftop
and walkways which are disconnected and will drain over landscaped area.  Therefore a minimum of 5mm of
retention is provided for the uncontrolled areas.

Therefore in the proposed scenario a minimum of 5mm from each rainfall will be retained on site.  This
satisfies the City and TRCA erosion requirements.

3.5 Water Balance

The TRCA requires retention of water on site, to the extent possible, to match pre-development annual
recharge volumes.  The existing site area consists of 0.28ha of impervious area.  In the proposed condition,
this will increase to approximately 0.37ha of impervious area.  The retention portion of the underground
chamber system has a proposed volume of 20.2m3.  Compared to the increase of 0.09ha in impervious
area, the proposed retention volume would represent an equivalent initial abstraction value of 22mm
(20.2m3/900m2), which exceeds that of the existing landscape area.  Therefore in the post development
scenario groundwater recharge from the site will increase on an annual basis.

Infiltration rates and depth to the seasonally high groundwater table will be confirmed during detailed design
to ensure drawdown times and groundwater table clearances are satisfied.
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4.0 SANITARY DRAINAGE

4.1 Receiving Systems

There is an existing 250mm sanitary sewer under the pavement of Oklahoma Drive along the frontage of the
proposed development that flows to the east. There is also an existing 250mm sanitary sewer that runs
along the Eyer Drive, between Oklahoma Drive and Abingdon Crescent. It is proposed to connect the site
sanitary service to the sewer on Oklahoma Drive, refer to Drawing SW2.

Table 4 provides a comparison of the pre and post development peak sanitary flows from the site.

Table 4.  Sanitary Flow Comparison

Land Use
Equivalent
Population1

Equivalent Peak
Flow (L/s)2

Pre-Development (Church) - 0.613

Post Development (27 Townhouse Units) 81 1.30
1 Equivalent population as per the latest City of Pickering Engineering Design Criteria & Standard Drawings

(3.0 persons/ unit – Townhouse)
2 Equivalent Flow as per the latest City of Pickering Engineering Design Criteria & Standard Drawings

(Average wastewater flow = 364 litres/capita/day, maximum peaking factor = 3.8)
3Equivalent Flow as per the latest City of Pickering Engineering Design Criteria & Standard Drawings

(Design Flow Schools & Institutions = 112 m3/ gross ha/day including infiltration and peaking effect), gross area = 0.47ha

As shown above the proposed development will result in a 0.69L/s increase in sanitary flows.  This will
account for 1.7% of the receiving pipe’s capacity. Therefore, no adverse impacts on the existing system are
anticipated.

4.2 Internal Sanitary Drainage

Gravity sanitary sewers can be extended into the site to provide service to each townhouse within the
development.  The sewer design follows the City’s design criteria.  Sanitary service connections will be
provided to each townhouse unit.  A sanitary control manhole will be installed at the site property line and
then connect to the existing sanitary manhole on Oklahoma Drive.

Refer to Drawing SW2 for the proposed sanitary design.

5.0 WATER DISTRIBUTION

5.1 Water Servicing

There is a 150mm diameter watermain under the pavement on the east side of Eyer Drive and a 250mm
diameter watermain under the pavement on the north side of Eyer Drive.

The proposed development consists of 27 townhouse units. Watermain services can be provided for the
individual units within the development.  Refer to Drawing SW2 for the proposed watermain design.

5.2 Flow Analysis

A hydrant flow test is being completed by and will be provided in the next submission.
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The following calculations for water demand and fire flow for the proposed development are based on the
Region of Durham’s design criteria and the Fire Underwriters Survey (FUS).

Region of Durham’s Design Criteria for Sewers and Watremains:

Persons per unit (ppu): Townhouse 3.0

Residential per capita demand: 364L/cap/day

Peaking Factor (pf): Maximum Hour 3.8

Maximum Day 1.5

Townhouse Fire Flow Demand 150L/s

Minimum Pressure during Maximum Hour 275kPa

Minimum Pressure during Maximum Day with Fire Demand 140kPa

Average Daily Demand:

Townhouses = 27(townhouses) x 3.0ppu x 364L/cap/day

= 29,484L/day

= 0.34L/s

Maximum Hour Demand:

Townhouses = 0.34L/s x 3.8(pf)

= 1.29L/s

Maximum Day Demand:

Townhouses = 0.34L/s x 1.5(pf)

= 0.51L/s

The available pressure from the peak hour and maximum day demands will need to be confirmed once the
hydrant flow test is completed in order to confirm that the existing watermain has adequate capacity for the
proposed development.
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Fire Analysis:

The minimum fire flow is 8,000L/min for a contiguous building according to the FUS and 4,500L/min for a
residential development according to the City criteria. The more detailed fire flow formula on page 17 of the
FUS was also used to calculate the minimum fire flow.  Block 3 has the largest required minimum fire flow
required of 12,000 L/min based on the detailed formula in the FUS, refer to Appendix D. The minimum fire
flows as shown in Table 5 were calculated based on ordinary construction.

Table 5. Minimum Required Fire Flows

Exposures
BLOCK BLDG

GFA (m2)
Construction
Coefficient North East South West Total

MIN Fire
Flow

(L/min)

Block 1 1240 1.0 0.00 0.15 0.15 0.10 0.40 11,000

Block 2 889 1.0 0.15 0.15 0.15 0.10 0.55 11,000

Block 3 1019 1.0 0.25 0.15 0.20 0.15 0.75 12,000

Block 4 680 1.0 0.25 0.15 0.20 0.15 0.75 10,000

Block 5 849 1.0 0.00 0.15 0.25 0.15 0.55 10,000

The available fire flow will need to be determined once the hydrant flow test is completed in order to confirm
that the existing watermain has adequate capacity for the proposed development.

Water demand calculations are provided in Appendix D.

6.0 EROSION AND SEDIMENT CONTROL
An Erosion and Sediment Control Plan has been prepared to meet the requirements of the City.  The plan
has been designed to limit sediment and debris from leaving the site during construction and from entering
the adjacent lands and consists of the following:

 A sediment control fence will be installed along the perimeter of the site where the grade will direct flows
off-site.

 Site access will be limited to one entrance.  A gravel access pad will be installed to remove mud from
vehicles leaving the site.

 Once the site has been stripped of topsoil and then pre-graded, the lots will generally be lower than the
surrounding property.  This will limit runoff from entering neighbouring properties until the storm sewers
are installed.

 Once the storm sewer system has been constructed, catchbasin sediment control devices will be
installed and maintained until the majority of the construction is complete.

Erosion measures will be in place prior to any grading on the site.  A program will be in place to monitor and
maintain the erosion and sediment controls.  The sediment controls will be inspected by the Site Engineer
and contractor every two weeks and after each significant rainfall event.

Proper construction sequencing will also help with erosion and sediment control.  The following schedule is
recommended:

1. Install sediment control fence and gravel access road.
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2. Strip topsoil and stockpile.
3. Rough grade site to subgrade elevations.
4. Install services and sediment control devices on catchbasins.
5. Re-vegetate disturbed areas including lands left vacant for future development.

7.0 CONCLUSIONS
The proposed development meets the TRCA and City’s requirements as follows:

 Quality control will be provided by a combination of on-site landscaping, an oil/grit
separator and infiltration facilities.

 An orifice tube in conjunction with underground storage chambers will provide the storage
required to limit the release rates to the storm sewer on Eyer Drive to the pre-development
targets or the 5 year pre-development release rate as required.

 The underground storage chambers and site landscaping will retain at minimum the first
5mm of each rainfall, which satisfies the erosion requirements.

 Annual groundwater recharge is maintained to pre-development levels through
landscaping and by providing infiltration from the bottom portion of the underground
storage chambers.

 The proposed development will increase the population by 81 people.  The proposed
increase in sanitary flow represents 1.7% of the receiving pipes capacity and no adverse
impacts on the downstream system are anticipated.

 The fire and domestic water demands have been estimated following the City’s criteria
and Fire Underwriter’s Survey. A hydrant flow test will need to be completed to confirm
that the existing watermain has adequate capacity for the proposed development.

 An effective erosion and sediment control plan has been prepared to limit sediment from
leaving the site during construction.

The study has demonstrated that the proposed development will have no adverse impacts on the municipal
infrastructure.

Michael L. Plewes, P.Eng.
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Rational Method Calc.

Project: 755 Oklahoma Drive
Project No.: 191034
Municipality: Town of Pickering
Catchment: 101 - Flows to Sewer

Pre Development Peak Flows
5 Year 2 Year

Runoff Coefficient (C) = 0.72 0.72
Area (A) = 0.306 0.306

A: 1082.901 715.076
B: 6.007 5.262
C: 0.837 0.815

Tc: 10.000 10.000
Intensity (I) mm/hr = 106.3 77.6
Peak Flow (Q) L/s = 65.1 47.5



Rational Method Calc.

Project: 755 Oklahoma Drive
Project No.: 191034
Municipality: Town of Pickering
Catchment: 100 & 102 - Overland Drainage

Pre Development Peak Flows
100 Year

Runoff Coefficient (C) = 0.56
Area (A) = 0.160

A: 2096.425
B: 6.485
C: 0.863

Tc: 10.000
Intensity (I) mm/hr = 186.7
Peak Flow (Q) L/s = 46.7



Rational Method Calc.

Project: 755 Oklahoma Drive
Project No.: 191034
Municipality: Town of Pickering
Catchment: 204 - Overland Drainage

Post Development Peak Flows
100 Year

Runoff Coefficient (C) = 0.63
Area (A) = 0.100

A: 2096.425
B: 6.485
C: 0.863

Tc: 10.000
Intensity (I) mm/hr = 186.7
Peak Flow (Q) L/s = 32.4



Modified Rational Method

Project: 755 Oklahoma Drive
Project No.: 191034
Municipality: Town of Pickering

Catchment 201, 202 & 203
Area: 0.370 ha

Runoff Coefficient: 0.98 A: 2096.425
B: 6.485

Target Flow: 0.0621 m3/s C: -0.863
Storage Required 78 m3

Initial Time 10 min Increment 5 min

Time (min)
Intensity
(mm/hr)

Peak Flow
(m3/s)

Runoff
Volume (m3)

Discharge
Volume (m3)

Storage
Volume (m3)

10 186.7 0.187 112.25 37.29 75.0
15 148.5 0.149 133.97 55.93 78.0
20 124.0 0.124 149.11 74.58 74.5
25 106.8 0.107 160.55 93.22 67.3
30 94.1 0.094 169.65 111.87 57.8
35 84.2 0.084 177.16 130.51 46.6
40 76.3 0.076 183.53 149.16 34.4
45 69.9 0.070 189.05 167.80 21.2
50 64.5 0.065 193.90 186.45 7.5
55 59.9 0.060 198.24 205.09 -6.9
60 56.0 0.056 202.15 223.73 -21.6
65 52.6 0.053 205.71 242.38 -36.7
70 49.7 0.050 208.98 261.02 -52.0
75 47.0 0.047 212.00 279.67 -67.7
80 44.7 0.045 214.81 298.31 -83.5
85 42.5 0.043 217.42 316.96 -99.5
90 40.6 0.041 219.88 335.60 -115.7
95 38.9 0.039 222.19 354.25 -132.1

100 37.3 0.037 224.38 372.89 -148.5
105 35.9 0.036 226.45 391.53 -165.1
110 34.5 0.035 228.42 410.18 -181.8
115 33.3 0.033 230.30 428.82 -198.5
120 32.2 0.032 232.09 447.47 -215.4
125 31.1 0.031 233.81 466.11 -232.3

Rainfall I=A*(T+B)C



Modified Rational Method

Project: 755 Oklahoma Drive
Project No.: 191034
Municipality: Town of Pickering

Catchment 201, 202 & 203
Area: 0.370 ha

Runoff Coefficient: 0.78 A: 715.076
B: 5.262

Target Flow: 0.0269 m3/s C: -0.815
Storage Required 21 m3

Initial Time 10 min Increment 5 min

Time (min)
Intensity
(mm/hr)

Peak Flow
(m3/s)

Runoff
Volume (m3)

Discharge
Volume (m3)

Storage
Volume (m3)

10 77.6 0.062 37.31 16.16 21.2
15 61.6 0.049 44.43 24.24 20.2
20 51.4 0.041 49.49 32.32 17.2
25 44.4 0.036 53.40 40.40 13.0
30 39.2 0.031 56.57 48.48 8.1
35 35.2 0.028 59.23 56.56 2.7
40 32.0 0.026 61.54 64.64 -3.1
45 29.4 0.024 63.56 72.72 -9.2
50 27.2 0.022 65.37 80.80 -15.4
55 25.3 0.020 67.01 88.88 -21.9
60 23.7 0.019 68.50 96.96 -28.5
65 22.3 0.018 69.88 105.04 -35.2
70 21.1 0.017 71.15 113.12 -42.0
75 20.1 0.016 72.34 121.20 -48.9
80 19.1 0.015 73.46 129.28 -55.8
85 18.2 0.015 74.50 137.36 -62.9
90 17.4 0.014 75.50 145.44 -69.9
95 16.7 0.013 76.44 153.52 -77.1

100 16.1 0.013 77.33 161.60 -84.3
105 15.5 0.012 78.18 169.68 -91.5
110 14.9 0.012 79.00 177.76 -98.8
115 14.4 0.012 79.78 185.84 -106.1
120 14.0 0.011 80.53 193.92 -113.4
125 13.5 0.011 81.25 202.00 -120.8

Rainfall I=A*(T+B)C
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Project: 755 Oklahoma Drive Engineer: HUSSON

Location: Pickering Contact: Michael Plewes, P.Eng.

OGS ID: OGS Report Date: 8-Oct-19

Area: 0.39 ha 27.2 l/s

C: 0.83 Particle Size distribution: ETV

CDS Model: 4

Rainfall 

Intensity
1 

(mm/hr)

Percent 

Rainfall 

Volume
1

Cumulative 

Rainfall 

Volume

Total 

Flowrate 

(l/s)

Treated 

Flowrate (l/s)

Operating 

Rate (%)

Removal 

Efficiency 

(%)

Incremental 

Removal (%)

0.5 9.4% 9.4% 0.4 0.4 1.7 75.4 7.1

1.0 11.0% 20.4% 0.9 0.9 3.3 73.4 8.0

1.5 10.1% 30.5% 1.3 1.3 5.0 71.5 7.2

2.0 9.6% 40.1% 1.8 1.8 6.6 69.6 6.7

2.5 7.9% 48.0% 2.2 2.2 8.3 67.9 5.4

3.0 6.4% 54.4% 2.7 2.7 9.9 66.2 4.2

3.5 4.4% 58.8% 3.1 3.1 11.6 64.6 2.8

4.0 4.2% 63.0% 3.6 3.6 13.2 63.1 2.7

4.5 3.7% 66.7% 4.0 4.0 14.9 61.6 2.3

5.0 3.3% 70.0% 4.5 4.5 16.5 60.2 2.0

6.0 5.6% 75.6% 5.4 5.4 19.9 57.7 3.2

7.0 4.0% 79.6% 6.3 6.3 23.2 55.4 2.2

8.0 3.5% 83.1% 7.2 7.2 26.5 53.4 1.9

9.0 2.2% 85.3% 8.1 8.1 29.8 51.7 1.1

10.0 1.7% 87.0% 9.0 9.0 33.1 50.1 0.8

15.0 6.3% 93.3% 13.5 13.5 49.6 44.7 2.8

20.0 2.3% 95.6% 18.0 18.0 66.2 41.6 0.9

25.0 1.8% 97.3% 22.5 22.5 82.7 38.5 0.7

30.0 0.8% 98.2% 27.0 27.0 99.3 32.9 0.3

35.0 0.9% 99.0% 31.5 27.2 100.0 0.0 0.0

40.0 0.3% 99.3% 36.0 27.2 100.0 0.0 0.0

45.0 0.8% 100.0% 40.5 27.2 100.0 0.0 0.0

62.5

62.5%

99.1%

1 - Based on 44 years of hourly rainfall data from Canadian Station 6158733, Toronto ON (Airport)

2 - TSS Removal Rate Based on ETV Testing

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Treatment Capacity:

Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD

Predicted Net Annual Load Removal Efficiency = 

BASED ON ETV PARTICLE SIZE DISTRIBUTION
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THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF THE
FOLLOWING U.S. PATENTS:  5,788,848; 6,641,720; 6,511,595; 6,581,783;
RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.

STRUCTURE ID
WATER QUALITY FLOW RATE (CFS OR L/s)
PEAK FLOW RATE (CFS OR L/s)
RETURN PERIOD OF PEAK FLOW (YRS)
SCREEN APERTURE (2400)

PIPE DATA: I.E. MATERIAL DIAMETER
INLET PIPE 1
INLET PIPE 2
OUTLET PIPE

SITE SPECIFIC

DATA REQUIREMENTS

WIDTH HEIGHTANTI-FLOTATION BALLAST

NOTES/SPECIAL REQUIREMENTS:

RIM ELEVATION

* PER ENGINEER OF RECORD

*
*
*
*

* * *
* * *
* * *

*

* *

            CDS-4-C DESIGN NOTES
THE STANDARD CDS-4-C CONFIGURATION IS SHOWN.

GENERAL NOTES
1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.
2. DIMENSIONS MARKED WITH ( ) ARE REFERENCE DIMENSIONS.  ACTUAL DIMENSIONS MAY VARY.
3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED

SOLUTIONS LLC REPRESENTATIVE.  www.ContechES.com
4. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.
5. STRUCTURE SHALL MEET AASHTO HS20 LOAD RATING, ASSUMING GROUNDWATER ELEVATION AT, OR BELOW, THE OUTLET PIPE INVERT

ELEVATION.  ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.  CASTINGS SHALL MEET HS20 (AASHTO M 306) AND BE
CAST WITH THE CONTECH LOGO.

6. IF REQUIRED, PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER.  REMOVE AND REPLACE AS NECESSARY
DURING MAINTENANCE CLEANING.

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 CDS MANHOLE STRUCTURE

(LIFTING CLUTCHES PROVIDED).
C.  CONTRACTOR TO ADD JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS, AND ASSEMBLE STRUCTURE.
D.  CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES.  MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.
E.  CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT MINIMUM.  IT IS

SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.
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*All systems must be designed and installed to meet or
exceed ACO StormBrixx minimum requirements. Although
ACO StormBrixx offers support during the design, review,
and construction phases of the module system, it is the
ultimate responsibility of the Engineer of Record to design
the system in full compliance with all applicable
engineering practices, laws, and regulations.

48" [1205mm]

24" [610mm]

24" [602.5mm]

ACO StormBrixx HD Module

48"x24"x36" [1205x602.5x914mm (H)]

14.85cuft [0.42m

3

] net volume per completed module

Brick or Cross Bonded (where applicable)

part# 314061

Installation depths of ACO StormBrixx HD

Installation Location
Minimum

cover depth(4) 

ft (m)

Non-trafficked areas i.e. landscaping 

(2) 1.65 (0.5)

Parking lots, vehicles up to 5,512lbs gross mass 

(1) 1.8 (0.55)

Parking lots, occasional vehicles greater than

5,512lbs gross mass 

(3)

2.00 (0.6)

Occasional heavy truck traffic up to HS-25
loading

Please consult

with ACO

 (1) Assumes 27 degree load distribution through fill material
and overlaying surface asphalt or block paving

 (2) Minimum cover depth to avoid accidental damage from
gardening/landscaping work

 (3) Occasional sanitation trucks or similar vehicles (typically
one per week)
 (4) Please check minimum frost cover depths and water table
heights for geographical location

Maximum depth to invert of ACO StormBrixx HD
one layer system 15.16 (4.62)

Notes

Maximum cover depth of ACO StormBrixx HD 11.16 (3.4)

GL

SECTION PROFILE

Finished road surface; bitumen,

concrete, etc. (Surface and

depth to suit engineer's spec)

Stormbrixx Side Panel; part# 314062

(typ. for all exterior sides)

Undisturbed earth base of excavation

or made ground with a minimum CBR

of 5% and suitable for anticipated load

Impermeable Geomembrane (inner) 30mil

minimum/Geotextile fabric (outer) 6oz

minimum around entire perimeter of tank

Concrete load distribution

plate (by others)

Detention Outlet

(location based on usage)

Detention Inlet

(location based on usage)

HD Access Unit part#27034

Extension Shaft part#314038

Sub base

Cover Depth

(Refer to chart)

48" (1,219mm)

Vented cover and frame

part#314053 or optional solid

cover and frame part#314056

6" (150mm) minimum of native

backfill, 3/4" crushed stone, or

pea gravel at 95% compaction

6" (150mm) minimum of native

backfill, 3/4" crushed stone, or

pea gravel at 95% compaction

12" (300mm) minimum of native

backfill, 3/4" crushed stone, or

pea gravel at 95% compaction

Length to Suit

W
i
d
t
h
 
t
o
 
S

u
i
t

PLAN

Detention OutletDetention Inlet

Brick-bonded modules

StormBrixx HD Top Cover part# 314062

(typ. for top layer only)

DETENTION - STORMBRIXX HD TWO LAYERS WITH ACCESS UNITS

D-HD-2L-DVT

DATE: 07/31/2019

9470 Pinecone Drive

Mentor, OH 44060

Tel: 440-639-7230

Fax: 440-639-7235

ACO, Inc.

INSTALLATION DRAWING - ACO STORMBRIXX HD

825 W. Beechcraft St

Casa Grande, AZ 85122

Tel: 520-421-9988

Fax: 520-421-9899

Arizona Tel: 888-490-9552                              e-mail: info@acousa.com                                  Ohio Tel: 800-543-4764                                                               South Carolina Tel: 800-543-4764

4211 Pleasant Rd.

Fort Mill, SC 29708

Tel: 440-639-7230

Fax: 803-802-1063

ISSUE: D

WWW.ACOSTORMBRIXX.US
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R4.49” (114 mm)

Stormwater Detention/Infiltration/Retention System
Half module unit

Side wall Top cover

ACO STORMBRIXX HD
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13.98” (355 mm)
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3”
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m
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)

1.9
7”
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50
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m

)

Part No. 27034

17.40” (442 mm)

18.19” (462 mm)

20.79” (528 mm) 4.
33

” 
(1

10
 m

m
)

Part No. 314053 Part No. 314056

 18
.11

” 
(4

60
) 

23
.3

8”
 (

59
4 

m
m

)

Access ductile iron cover

Remote access unit

Stormwater Detention/Infiltration/Retention System
ACO STORMBRIXX HD

Pipe connector with flange

B C H W L
in (mm)   in (mm)  in (mm)      in (mm)     in (mm) 

SDR35 - 4” 2.00 (51) 6.25 (158) 8.25 (209) 6.25 (158) 8.00 (203)

SDR35 - 6” 2.00 (51) 8.25 (209) 10.25 (260) 10.25 (260) 8.00 (203)

SDR35 - 8” 2.00 (51) 9.63 (244) 11.50 (292) 11.63 (295) 10.00 (254)

SDR35 - 12” 1.50 (38) 15.00 (381) 17.25 (438) 17.75 (450) 9.50 (242)
SECTION A-A

B

4”, 6”, 8” or 12”

C

A

W L

H Schedule 40

Part No. 138140

Remote access unit
with adapter plate

Access chamber body

p 2 of 4
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23.43”13.98”

16
.9

3”

15
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5”

1.1
8”1.9

7”

Part No. 314053

Part No. 27034

Part No. 314056

Access cover and frame

Part No. 314045

Vented cover Non vented cover

 

 

 

Inspection point cover and frame

Ø8.85” (225 mm)

2.95”

(75 m
m

)
Ø

 7.67” (195 m
m

)

Ø 12.00” (305 mm)
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225mm    Ø 8.85”
225 mm

Part no. 314075

25
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23
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4”
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)

25.59” (650 mm)

0.79” 
(20 mm)

4.72” (120 mm)

Stormwater Detention/Infiltration/Retention System
ACO STORMBRIXX HD

Access Plate

Part no. 314038

13.77” (350 mm)

Ø
17.20” (437 m

m
)

13.77” (350 m
m

)

Inspection Shaft

Part no. 27018

10.23” (260 mm)

23.62” (600 m
m

)
0.23” (6 m

m
)

7.87” (200 m
m

)

Inspection Point Connecter

 

Part no. 314039

Inspection Shaft with socket

2.08” (53 mm)

6.29” (160 m
m

)
Ø

17.20” (437 m
m

)
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SPEC

IN
F
O

Specifications

General
The storm water Detention*/
Infiltration*/Retention* system shall be 
ACO Stormbrixx HD as manufactured by 
ACO, Inc.

Materials
The half module body shall be 
manufactured from polypropylene and 
have minimum properties as follows:
Tensile impact strength: 
152 ft-lb/in2 (319 kj/m2)
Tensile strength, ultimate: 
3,480 psi (23,994 kpa)
Water absorption: 0.01%
Frost proof, salt proof and fuels and oils 
resistant

The stormwater tank shall provide an 
average 95% open area1, holding up to 

22.531  cubic feet (0.63 cubic meters1)
per cell (2 half modules assembled) and 
offer full access to all areas and levels 
for maintenance.

Geomembranes/Geotextiles
The StormBrixx system shall be wrapped 
in appropriate permeable geotextile* or 
impermeable geomembrane (supplied 
by others) as indicated by project design 
engineer.

Accessories
The StormBrixx system shall be used in 
conjunction with inspection shaft**/
access chamber**. See separate Spec 
Info sheets for further details.

Installation
The StormBrixx storm water system shall 
be installed in strict accordance with the 
manufacturer’s installation instructions 
and recommendations.

* Choose one /** Choose none, one or  
   more
1 Configuration and use of side/top     
  panels will marginally impact these   
figures

Parts Table

Length Width Depth Weight Part

in (mm) in (mm) in (mm) lbs (kg) No.

StormBrixx HD Half-module 47.44 (1205) 23.62 (600) 13.46 (342) 22.0 (9.9) 314061

StormBrixx HD Side Panel 23.63 (600) 23.63 (600) 2.17 (55) 3.5 (1.6) 314062

StormBrixx HD Top Cover 21.57 (548) 21.57 (548) 1.70 (43) 1.7 (0.80) 314022

Layer connectors 3.94 (100) 1.58 (40) 1.82 (46) 0.2 (0.10) 314023

Remote Access Plate 25.99 (660) 25.99 (660) 4.73 (120) 13.70 (6.21) 314075

Remote Access Unit 23.39 (595) 23.39 (595) 24.02 (610) 70.4 (31.93) 27034

Remote Access Unit with 
Adapter Plate 24.41 (620) 23.39 (594) 24.02 (610) 66.3 (30.07) 138140

Access Chamber Ductile Iron 
cover (Load Class D400) 20.79 (528) 20.79 (528) 4.34 (110) 83.6 (37.92) 314056

Access Chamber Ductile Iron 
Vented Cover (Load Class D400) 20.79 (528) 20.79 (528) 4.34 (110) 83.6 (37.92) 314053

Inspection Point Ductile Iron 
Cover Ø6.30* (160) Ø6.30* (160) - 114.6 (52.00) 314045

Inspection Shaft 17.21 (437) 17.21 (437) 13.78 (350) 5.5 (2.50) 314038

Inspection Shaft with Socket
17.21 (437)

DND/OD 160
17.21 (437)

DND/OD 160
13.78 (350) 6.1 (2.80) 314039

Vertical Inspection Point 
Connector - Ø8.86* (225) 7.88 (200) 5.5 (2.50) 27018

Horizontal Pipe Connectors
   SDR35 - 4”
   SDR35 - 6”
   SDR35 - 8”
   SDR35 - 12”

-
4.00* (102)
6.00* (152)
8.00* (203)
12.00* (305)

-
-
-
-

1.6 (0.75)
2.7 (1.25)
3.1 (1.4)
3.8 (1.75)

12345 
93139
93140
93141
93142

Stormwater Detention/Infiltration/Retention System
ACO STORMBRIXX HD

ACO, Inc.
Northeast Sales Office
9470 Pinecone Drive
Mentor, OH 44060
Tel: (440) 639-7320
Toll free: (800) 543-4764

West Sales Office
825 W Beechcraft St.
Casa Grande, AZ 85122
Tel: (520) 421-9988
Toll free: (888) 490-9552
Fax: (520) 421-9899

© August 2019  This information is believed to be accurate but it is not guaranteed to be so. We cannot assume liability for results that buyer obtains with 
our product since conditions of use are beyond the control of the company. It is the customer’s responsibility to evaluate suitability and safety of product 
for his own use. ACO, Inc. reserves the right to change the product and specifications without notice. 

Southeast Sales Office
4211 Pleasant Road
Fort Mill, SC 29708
Toll free: (800) 543-4764
Fax: (803) 802-1063

Electronic Contact
info@acousa.com
www.acostormbrixx.us
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Site Installation Manual

 Stormwater Detention

 Stormwater Infiltration

 Stormwater Retention

ACO STORMBRIXX®

ACO Construction & Building Products
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Preparing for Installation

Important considerations

ACO StormBrixx® units should be installed in accordance with the installation 
instructions and relevant legislation. Special attention should be paid to temporary 
work requirements in excavations. ACO can give guidance with respect to the most 
suitable methods of installation for the ACO StormBrixx® system.

Detailed installation methodologies will vary for all sites as each will have different 
aspects deserving particular consideration. Consequently, the relevant approvals 
should be sought from the consulting engineer and/or the installer.

Full technical data can be found in the ACO StormBrixx® brochure or online at
www.ACOStormBrixx.us.

Important site considerations

ACO StormBrixx® is designed to withstand loadings from landscaped areas, car parks 
and service yards (subject to design criteria) AFTER INSTALLATION AND 
BACKFILLING. During construction it is recommended that the tank area be fenced 
off with high visibility fencing and any vehicular traffic is prohibited from using the 
footprint area of the tank.

ACO StormBrixx® is NOT designed to provide a load platform for construction traffic 
and should be treated accordingly. 

This action will protect the long term loading performance of the tank’s structure.

To ensure long term stability of the system, it is recommended to provide sign posts 
indicating maximum loads allowable over the tank footprint. 
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StormBrixx® tank body - 314061

Side wall - 314062

Has 4” & 6” cut out guides

Top cover (set of 4) - 314022

Layer connectors - 314023

Pipe connectors with flange -
4”- 93145/6”- 93146/8”- 93147/ 
12”- 93148

Access chamber - 27034

Has 4”, 6”, 9”, 12”, 15” dia cut out guides

18” dia access chamber extension 

shaft - 314038

18” dia access chamber ductile iron 

cover (40 ton load rating) - 314056

9” dia inspection point shaft with 

flange - 27018

9” dia inspection point ductile iron 

cover (40 ton load rating) - 314045

Components
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Preparing for Installation

ACO StormBrixx® System Assembly

ACO StormBrixx® offers a patented cell brick and cross bonding feature for 
unparalleled tank stability. This allows creation of a single layer of interlocked units. 
Multiple layers can then be stacked using layer connectors to join - see page 5.

1

2

3

4

Creating a triple unit:

71" x 48" x 24" 
(1800 x 1200 x 610mm)

Creating a quadruple unit:

95" x 48" x 24" 
(2400 x 1200 x 610mm)

1

2

3

4

Depending on design & installation requirements, a variety of configurations & tank sizes can be achieved. 
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Vertical and lateral layer connectors

The ACO StormBrixx® connector provides three different connections:

Lateral unit to unit connection

Align ACO StormBrixx® units next to each 
other so that clip holes align. Push layer 
connector into hole until clip is properly 
seated.

Single vertical connection

Snap layer connector in half and push two 
ends together. Place this into lower unit 
and align top unit and lower into position.

Double vertical & lateral connection

To simultaneously connect units both 
laterally and vertically, join two layer 
connectors together.
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Fitting the pipe connectors

Using a hole saw or jigsaw, cut appropriate 
size diameter hole in side panel of ACO 
StormBrixx®. Side panel has pre-set cut 
outs for 4" and 6" (100 and 150mm) pipe, 
and pre-marked concentric cut outs 
marked on inside of panel to ensure lowest 
invert to the tank can be cut. Ensure that 
flange of pipe connector does not protrude 
below invert of the tank.

Fit connector to the side panel through 
holes at corners of the flange. Ensure that 
pipe connector is fitted so that there is 
adequate spigot for the joining pipe work 
to connect to 3" minimum (75mm).

Ensure the geomembrane or geotextile is 
fixed to flange ensuring a firm seal.

Cutting the unit

If required, ACO StormBrixx® can be cut in 
half along the central rib. A handsaw or 
jigsaw should be used. Both halves of the 
unit can be connected to the rest of the 
system using the 3-way connector. Ensure 
the cut face is orientated towards the inside 
of the tank system, to prevent damage to 
the geomembrane/geotextile.

Preparing for Installation
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Adding side panels

Side panels are used only around the outside perimeter of the tank.

Push fit the side panel into the slots provided in the bottom and top tank bodies, ensuring all 
clips are engaged.

Two side panels are required on each length and one side panel on each width of a single cell 
configuration.

Top covers

ACO StormBrixx® top covers are only required on the top surfaces of an installation. The top 
covers ensure the integrity of the geotextile / geomembrane and the final surface finish of 
the installation. Top covers are supplied as a 4-piece unit on a lightweight frame. They locate 
easily on top of the boxes and need only be lightly pushed in to ensure an exact fit.
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Layer connectors should be used to hold 
access chamber in place before the next 
module is added to the access chamber 
stack. See page 5.

Creating an access chamber

The access chamber is designed to provide complete 3D access to enable inspection of all 
levels and areas of the system by either tracked or push rod CCTV inspection equipment. 

Cut unit at guides for required pipe 
connection. Push up to 2.5” (65mm) of 
pipe into access chamber module.

Access chamber walls that will face the 
inside of the tank should also be removed.

If using more than one access chamber 
module in a stack, it will be necessary 
to remove base from all modules except 
bottom base unit. Cut along the recessed 
cutting line provided and remove base.
Once the main access chamber has been 
constructed it will be necessary to add 
an 18” (450mm) internal diameter raising 
piece cut to length and placed over the 
top of the access chamber unit. 

Once the bases of the upper module(s) 
have been removed, simply stack units 
on top of each other ensuring that each 
module is clipped to the main structure 
using the StormBrixx® layer connectors.

Preparing for Installation
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Creating an inspection point

An inspection point permits remote access and inspection and, if necessary, jetting of the 
system. Following these instructions provides access to all layers within the system.

Cut a circular hole in top tank body with a 
jigsaw. A cutting guide is provided - 
centered between the four columns. Holes 
should be cut in same location on all 
intermediate top and bottom panels to 
allow access to all layers of the tank.

Place an inspection point connector over 
center of hole, ensuring flange covers all 
four columns. Using plastic rivets, fix flange 
to StormBrixx® unit. If an extension piece is 
required, use 9" (225mm) dual wall pipe cut to 
length and attach with proprietary coupling.

Use StormBrixx® 9" dia (225mm) ductile 
iron inspection point cover to complete 
installation.
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General advice
If the ACO StormBrixx® system is to be located in areas of high groundwater table, 
contaminated land, close proximity to buildings, or where the risk of contamination 
from surface water is high, ACO recommends that the lining system be installed by an 
accredited lining contractor. Please contact ACO at (800) 543-4764 for further advice.

Installation guidance
ACO can give guidance on the most suitable methods of installation. ACO StormBrixx® 
should be installed in accordance to local codes and requirements. Installation can vary 
depending upon individual site topography and conditions and local engineering advice is 
recommended.

Excavate

Excavate pipe trench and lay inlet pipe to required fall and invert level. Install silt traps 
in appropriate locations in pipe run if not using ACO StormBrixx® access chamber, 
sediment tunnel or forebay.

Excavate hole or trench to required dimensions to receive ACO StormBrixx® tanks, and 
any external inspection chamber(s) and/or silt trap(s). 

Note: Ensure that base plan dimensions of excavation allow 12” (300mm) working space 
on all sides for site operatives to maneuver the ACO StormBrixx® units, geotextile and 
geomembrane into position. Ideally, mark out plan area with spray paint or chalk line.

Ground preparation
Ensure base of excavation is smooth and level and capable of withstanding required 
design loads. Angle sides of excavation to prevent collapse and ensure safe access/
conditions for site workers.

Note: Remove any soft spots from excavation - replace with compacted granular material.

Dentention/Retention installation steps - see Pg 11-15 
Infiltration installation steps - see Pg 16-19

Installation

StormBrixx® - Excavation
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Step 1 - Bedding layer
Lay minimum 4” (100mm) compacted bedding layer.

Note: It is essential that the bedding layer is correctly leveled and smoothed.

Step 2 - Geotextile
Lay geotextile to base sides of the excavation with minimum 12” (300mm) overlap at 
joints. Inspect geotextile for damage.

Step 3 - Geomembrane liner
Install geomembrane liner to comply with local standards and requirements, if required.

Step 4 - ACO StormBrixx® placement
Assemble ACO StormBrixx® modular units to plan size and unit configuration required and 
place on geomembrane. Ensure any loose complete units are fixed together using ACO 
StormBrixx® layer connector. See Pg 4-5.

Installing a StormBrixx® system - Detention/Retention
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Step 5 - Sediment tunnel (optional)
A sediment tunnel contains any sediment inflow within that segment of the tank. 

Where necessary, insert ACO StormBrixx® connectors between the layers of the ACO 
StormBrixx® units. At the perimeter of the tank construction use side panels on all 
external boxes to create a rigid sidewall. 

If a low flow drain down facility has been specified, it will be necessary to install a row of 
ACO StormBrixx® units in a trench below the main attenuation 
volume in line with the inlet & outlet connections. 
This row needs to have side panels on all 
outer edges and to be enveloped with a 
protective fleece and geomembrane on three 
sides.

Installing a StormBrixx® system - Detention/Retention (cont.)

Create a linear construction of ACO 
StormBrixx® units with side panels on both 
sides

Encapsulate in geotextile.

Place the remainder of the ACO 
StormBrixx® units on either side of the 
sediment tunnel.
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Step 6 - Pipe connector flanges
Form hole(s) in the side panel of the ACO StormBrixx® unit using a hole saw and jigsaw 
to receive the inlet pipe (outlet/inspection/vent pipe if required). Insert tank connector 
together with geomembrane top hat if required. Ensure top covers are installed on the 
top layer of the system. See Pg 7.

Step 7 - Fit geomembrane liner
Cut geomembrane around pipe protrusions and weld top hat to geomembrane tank liner. 
Then seal geomembrane top hat to pipe or tank connector. Test joints for leaks. 

Continue with geomembrane encapsulation using 
welded or taped joints as appropriate. If 
protrusions exist for venting, repeat above.

Check for leaks and test seals.

Continue with outer protection encapsulation of the geomembrane and ACO StormBrixx® 

system. Fold the corners of the protection fleece over-run at each end of the attenuation 
tank. 

Complete encapsulation by wrapping protective fleece horizontally around tank and tape 
into position.

Step 8 - Inlet/outlet/vent pipe
Connect inlet/outlet/vent pipe and access chamber using appropriate adaptors. One 4” 
vent pipe is required per 80,730 sq ft of the area to be drained.
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Step 9 - Backfill
Sides - Backfill evenly around excavation using sub base or selected granular material in 
layers of 6-12” (150-300mm) and compact. The first 20” (500mm) should be compacted 
by hand.

Top - Use a minimum 4” (100mm) coarse sand protection layer 
over top of ACO StormBrixx® units and geotextile 
then backfill. A minimum 16” (400mm) 
backfill cover is required before compaction 
equipment is used. Area should be compacted 
using suitable compaction equipment.

Note: For hard lanscaped areas consider using a 
minimum 6” (150mm) coarse sand protection layer to 
maximize protection of liner.

Step 10 - Compaction
Landscaped and non-trafficked areas: selected as-dug material with size of particles 
less than 1.6” (40mm) within 12” (300mm) of top of units. Above this level selected as-dug 
material may be used. Place backfill and compact in layers no greater than 12” (300mm). 
Compaction plant over top of system must not exceed 5,000 lbs per 36” width.

Trafficked areas: Use appropriate subbase material as backfill and compact in layers no 
greater than 12” (300mm). Compaction plant over top of system must not exceed 5,000 
lbs per 36” width. 

Note: Where units are installed beneath a paved area, pavement sub base may form part 
of backfill material. Minimum cover depth MUST be maintained (see installation detail).

Installing a StormBrixx® system - Detention/Retention (cont.)
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Step 11 - Finished pavement
The pavement construction or landscaping is completed over the ACO StormBrixx® 
system. Please read post-installation protection of ACO StormBrixx® below.

Prior to final surfacing, ensure tank area is fenced off with high visibility fencing 
and traffic is prohibited from using footprint area of the tank. ACO StormBrixx® 
is not designed to provide a load platform for construction traffic.
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Step 1 - Bedding layer
Lay minimum 4” (100mm) coarse sand layer.

Note: It is essential that the coarse sand layer is correctly levelled and smoothed.

Step 2 - Geotextile
Lay geotextile to base sides of the excavation with minimum 12” (300mm) overlap at 
joints. Inspect geotextile for damage.

Step 3 - ACO StormBrixx® placement
Assemble ACO StormBrixx® modular units to plan size and unit configuration required 
and place on geotextile. Ensure any loose complete units are fixed together using ACO 
StormBrixx® layer connector. See Pg 4-5.

Installation

Installing a StormBrixx® system - Infiltration
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Step 6 - Sediment forebay (optional)
If a sediment forebay has been specified, form the forebay containment structure around 
pipe inlet using side panels on correct units to dimensions specified. Ensure top covers 
are installed to top layer of sediment forebay. Encapsulate using geotextile. Examples of 
system configurations can be found in the ACO StormBrixx® brochure. 

Form remainder of ACO StormBrixx® units to complete overall dimensions specified. 

Where necessary insert ACO StormBrixx® connectors between layers of ACO 
StormBrixx®® units. At perimeter of tank use side panels on all external boxes to create 
a rigid sidewall. Ensure top covers are installed on top layer of system.

Step 7 - Pipe connections
Form hole(s) in the side panel of ACO StormBrixx® unit using a hole saw and jigsaw to 
receive inlet pipe (outlet/inspection/vent pipe if required). Insert tank connector and 
using geotextile form a wrap around apron of tank connector spigot and secure using
tape or jubilee clip. Ensure a minimum 2” (50mm) of spigot remains exposed. 
See Pg 6 & 9.

Step 8 - Fit geotextile wrap
Continue with the geotextile encapsulation
of the ACO StormBrixx® system.

Step 9 - Inlet/outlet/vent pipe
Connect inlet/outlet/vent pipe and access chamber using appropriate adaptors. One 4” 
vent pipe is required per 80,730 sq ft of the area to be drained. 
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Step 10 - Backfill
Sides - Backfill evenly around excavation using sub base or selected granular material in 
layers of 6-12” (150-300mm) and compact. The first 20” (500mm) should be compacted 
by hand.

Top - Use a minimum 4” (100mm) coarse sand 
protection layer over top of ACO StormBrixx® 
units and geotextile then backfill. A minimum 
16” (400mm) backfill cover is required before 
compaction equipment is used. Area should be 
compacted using suitable compaction equipment.

Step 11 - Compaction
Landscaped and non-trafficked areas: selected as-dug material with size of particles 
less than 1.6” (40mm) within 12” (300mm) of top of units. Above this level selected as-dug 
material may be used. Place backfill and compact in layers no greater than 12” (300mm). 
Compaction plant over top of system must not exceed 5,000 lbs per 36” width.

Trafficked areas: Use appropriate subbase material as backfill and compact in layers no 
greater than 12” (300mm). Compaction plant over top of system must not exceed 5,000 
lbs per 36” width. 

Note: Where units are installed beneath a paved area, pavement sub base may form part 
of backfill material. Minimum cover depth MUST be maintained (see installation detail).

Installation

Installing a StormBrixx® system - Infiltration  (cont.)
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Step 11 - Finished pavement
The pavement construction or landscaping is completed over the ACO StormBrixx® 
system. Please read post-installation protection of ACO StormBrixx® below.

Prior to final surfacing, ensure tank area is fenced off with high visibility fencing 
and traffic is prohibited from using footprint area of the tank. ACO StormBrixx® 
is not designed to provide a load platform for construction traffic.
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Northeast Sales Office
9470 Pinecone Drive
Mentor, OH 44060
Tel: (440) 639-7230
Toll free: (800) 543-4764
Fax: (440) 639-7235

Follow us on

ACO, Inc.

West Sales Office
825 W. Beechcraft St.
Casa Grande, AZ 85122
Tel: (520) 421-9988 
Toll Free: (888) 490-9552
Fax: (520) 421-9899 

Electronic Contact:
info@acousa.com
www.ACOStormBrixx.us

Southeast Sales Office
4211 Pleasant Road
Fort Mill, SC 29708
Toll free: (800) 543-4764
Fax: (803) 802-1063 

© May 2018 ACO, Inc.
All reasonable care has been taken in compiling the information in this document. All recommendations and 
suggestions on the use of ACO products are made without guarantee since the conditions of use are beyond the 
control of the Company. It is the customer’s responsibility to ensure that each product is fit for its intended purpose 
and that the actual conditions of use are suitable. ACO, Inc. reserves the right to change products and specifications 
without notice.     Re-order Part # SB004 v.1
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Fire Flow Requirements
Block 1

Project: 775 Oklahoma Drive
Project No.: 191034
Municipality: Pickering

GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOW
(as per the Water Supply for Public Fire Protection 1999 manual by the Fire Underwriters Survey)

STEP 1
Determine the fire flow.
Required Fire Flow (F) F = 220 x C x sqrt(A) The required fire flow in litres per minute.

Maximum Floor Area (A) = 1240 m2 The total floor area in square metres (including all storeys, but excluding basements
at least 50% below grade) in the building being considered.

Coefficient (C) = 1 Coefficient related to the type of construction.
= 1.5 for wood frame construction (structure essentially all combustible).
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor
= 0.8 for non-combustible construction (unprotected metal structural )
= 0.6 for fire-resistive construction (fullyprotected frame,floors, roof).

F = 7800 L/min.

STEP 2
Determine the increase or decrease for occupancy.

0% Reduction for Low Hazard Occupancy (Dwellings).
Decrease 0 L/min.

STEP 3
Determine the decrease, if any, for automatic sprinkler protection.

0% No sprinklers.
Decrease 0 L/min.

STEP 4
Determine the total increase for exposures.

Block 2 to the south (12m) 15%
Blocks 3-5 to the east (17m) 15%
Residentials to the west (28m) 10%
School to the north (>45m) 0%

40% Maximum exposure increase is 75%.
Increase 3120 L/min.

STEP 5
Determine the minimum required fire flow.
F = 10,920 L/min.

11,000 L/min. Rounded to the nearest 1,000L/min.



Fire Flow Requirements
Block 2

Project: 775 Oklahoma Drive
Project No.: 191034
Municipality: Pickering

GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOW
(as per the Water Supply for Public Fire Protection 1999 manual by the Fire Underwriters Survey)

STEP 1
Determine the fire flow.
Required Fire Flow (F) F = 220 x C x sqrt(A) The required fire flow in litres per minute.

Maximum Floor Area (A) = 889 m2 The total floor area in square metres (including all storeys, but excluding basements
at least 50% below grade) in the building being considered.

Coefficient (C) = 1 Coefficient related to the type of construction.
= 1.5 for wood frame construction (structure essentially all combustible).
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor
= 0.8 for non-combustible construction (unprotected metal structural )
= 0.6 for fire-resistive construction (fullyprotected frame,floors, roof).

F = 6600 L/min.

STEP 2
Determine the increase or decrease for occupancy.

0% Reduction for Low Hazard Occupancy (Dwellings).
Decrease 0 L/min.

STEP 3
Determine the decrease, if any, for automatic sprinkler protection.

0% No sprinklers.
Decrease 0 L/min.

STEP 4
Determine the total increase for exposures.

Block 1 to the north (12m) 15%
Blocks 3-5 to the east (17m) 15%
Residentials to the west (23m) 10%
Residentials to the south (19m) 15%

55% Maximum exposure increase is 75%.
Increase 3630 L/min.

STEP 5
Determine the minimum required fire flow.
F = 10,230 L/min.

11,000 L/min. Rounded to the nearest 1,000L/min.



Fire Flow Requirements
Blocks 3

Project: 755 Oklahoma Drive
Project No.: 191034
Municipality: Pickering

GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOW
(as per the Water Supply for Public Fire Protection 1999 manual by the Fire Underwriters Survey)

STEP 1
Determine the fire flow.
Required Fire Flow (F) F = 220 x C x sqrt(A) The required fire flow in litres per minute.

Maximum Floor Area (A) = 1019 m2 The total floor area in square metres (including all storeys, but excluding basements
at least 50% below grade) in the building being considered.

Coefficient (C) = 1 Coefficient related to the type of construction.
= 1.5 for wood frame construction (structure essentially all combustible).
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor
= 0.8 for non-combustible construction (unprotected metal structural )
= 0.6 for fire-resistive construction (fullyprotected frame,floors, roof).

F = 7100 L/min.

STEP 2
Determine the increase or decrease for occupancy.

0% Reduction for Low Hazard Occupancy (Dwellings).
Decrease 0 L/min.

STEP 3
Determine the decrease, if any, for automatic sprinkler protection.

0% No sprinklers.
Decrease 0 L/min.

STEP 4
Determine the total increase for exposures.

Block 4 to the north (2.4m) 25%
Residential to the east (15m) 15%
Block1-2 to the west (17m) 15%
Residentials to the south (9m) 20%

75% Maximum exposure increase is 75%.
Increase 5325 L/min.

STEP 5
Determine the minimum required fire flow.
F = 12,425 L/min.

12,000 L/min. Rounded to the nearest 1,000L/min.



Fire Flow Requirements
Blocks 4

Project: 755 Oklahoma Drive
Project No.: 191034
Municipality: Pickering

GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOW
(as per the Water Supply for Public Fire Protection 1999 manual by the Fire Underwriters Survey)

STEP 1
Determine the fire flow.
Required Fire Flow (F) F = 220 x C x sqrt(A) The required fire flow in litres per minute.

Maximum Floor Area (A) = 680 m2 The total floor area in square metres (including all storeys, but excluding basements
at least 50% below grade) in the building being considered.

Coefficient (C) = 1 Coefficient related to the type of construction.
= 1.5 for wood frame construction (structure essentially all combustible).
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor
= 0.8 for non-combustible construction (unprotected metal structural )
= 0.6 for fire-resistive construction (fullyprotected frame,floors, roof).

F = 5800 L/min.

STEP 2
Determine the increase or decrease for occupancy.

0% Reduction for Low Hazard Occupancy (Dwellings).
Decrease 0 L/min.

STEP 3
Determine the decrease, if any, for automatic sprinkler protection.

0% No sprinklers.
Decrease 0 L/min.

STEP 4
Determine the total increase for exposures.

Block 5 to the north (2.5m) 25%
Residential to the east (15m) 15%
Block1-2 to the west (17m) 15%
Block 3 to the south (2.5m) 25%

75% Maximum exposure increase is 75%.
Increase 4350 L/min.

STEP 5
Determine the minimum required fire flow.
F = 10,150 L/min.

10,000 L/min. Rounded to the nearest 1,000L/min.



Fire Flow Requirements
Blocks 5

Project: 755 Oklahoma Drive
Project No.: 191034
Municipality: Pickering

GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOW
(as per the Water Supply for Public Fire Protection 1999 manual by the Fire Underwriters Survey)

STEP 1
Determine the fire flow.
Required Fire Flow (F) F = 220 x C x sqrt(A) The required fire flow in litres per minute.

Maximum Floor Area (A) = 849 m2 The total floor area in square metres (including all storeys, but excluding basements
at least 50% below grade) in the building being considered.

Coefficient (C) = 1 Coefficient related to the type of construction.
= 1.5 for wood frame construction (structure essentially all combustible).
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor
= 0.8 for non-combustible construction (unprotected metal structural )
= 0.6 for fire-resistive construction (fullyprotected frame,floors, roof).

F = 6500 L/min.

STEP 2
Determine the increase or decrease for occupancy.

0% Reduction for Low Hazard Occupancy (Dwellings).
Decrease 0 L/min.

STEP 3
Determine the decrease, if any, for automatic sprinkler protection.

0% No sprinklers.
Decrease 0 L/min.

STEP 4
Determine the total increase for exposures.

School to the north (>45m) 0%
Residential to the east (15m) 15%
Block1-2 to the west (17m) 15%
Block 4 to the south (2.5m) 25%

55% Maximum exposure increase is 75%.
Increase 3575 L/min.

STEP 5
Determine the minimum required fire flow.
F = 10,075 L/min.

10,000 L/min. Rounded to the nearest 1,000L/min.
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