





























The site infiltration factors are determined according to the suggested values in MOE 2003 Stormwater
Management and Design Manual based on the existing and proposed site surface and subsurface
conditions.

Table 5 — 8 below summarize the water budget assessment results, indicating that 537 m®/year on site

infiltration volume is required to mitigate the negative impact of the site development on the
groundwater recharge process.

Table 5 Water Budget - Pre-Development

Pervious Impervious

Area (Pasture |(building roof and
Catchment Designation and shrubs) [driveways) Total
Area (m2) 2524.7 268.3 2793
Infiltration Factors
Topography Infiltration Factor 0.2 0
Soil Infiltration Factor 0.2 0
Cover Infiltration Factor 0.2 0
MOE Infiltration Factor 0.6 0
Actual Infiltration Factor
Runoff Coefficient 0.4 1
Runoff from Impenious Surface - 0.9
Inputs
Precipitation (mm/yr) 1040.6 1040.6 1040.6
Total Inputs (mm/yr) 1040.6 1040.6 1040.6
Outputs
Precipitation Surplus (mm/yr) 421.7 936.54 471
Net Surplus (mm/hr) 421.7 936.54 471
Evapotranspiration (mm/yr) 618.9 104.06
Infiltration (mm/yr) 253 0 228.7
Onsite Infiltration 0 0 0.0
Total Infiltration (mm/yr) 253.02 0 229
Runoff Penious Area 168.68 639
Runoff Impenvious Area 936.54 251
Total Runoff (mm/yr) 168.68 936.54 319
Total Outputs (mm/yr) 1040.6 1040.6 1041
Inputs (Volume)
Precipitation (m*/yr) 2627 279 2906
Outputs (Volume)
Net Surplus (m3/yr) 1065 251 1316
Evapotranspiration (m3/yr) 1563 28 1590
Infiltration (m3/yr) 639 0 639
Onsite Infiltration (Mm3/yr) 0 0 0
Total Infiltration(m3/yr) 639 0 639
Runoff Penious Area(m3/yr) 426 426
Runoff Impenvious Area (m3/yr) 251 251
Total Runoff (m3/yr) 426 251 677
Total Outputs (m3/yr) 2627 279 2906




Table 6 Water Budget - Post-Development

Impenious

Pervious Area  |(building roof/

(Grass/Landsca |driveways/
Catchment Designation pe Area) Parking) Total
Area (m2) 483 2310 2793
Infiltration Factors
Topography Infiltration Factor 0.2 0
Soil Infiltration Factor 0.2 0
Cover Infiltration Factor 0.1 0
MOE Infiltration Factor 0.5 0
Actual Infiltration Factor
Runoff Coefficient 0.5 1
Runoff from Impenious Surface - 0.9
Inputs
Precipitation (mm/yr) 1040.6 1040.6 1040.6
Total Inputs (mm/yr) 1040.6 1040.6 1040.6
Outputs
Precipitation Surplus (mm/yr) 421.7 936.5 848
Net Surplus (mm/hr) 421.7 936.5 848
Evapotranspiration (mm/yr) 618.9 104.1
Infiltration (mm/yr) 210.9 0 36.5
Onsite Infiltration 0 0 0.0
Total Infiltration (mm/yr) 210.85 0 36
Runoff Penious Area 210.85 102
Runoff Impenvious Area 936.5 2163
Total Runoff (mm/yr) 210.85 936.5 811
Total Outputs (mm/yr) 1040.6 1040.6 1041
Inputs (Volume)
Precipitation (m®/yr) 503 2404 2906
Outputs (Volume)
Net Surplus (m3/yr) 204 2163 2367
Evapotranspiration (m3/yr) 299 240 539
Infiltration (m3/yr) 102 0 102,
Onsite Infiltration (M3/yr) 0 0 0
Total Infiltration(m3/yr) 102 0 102
Runoff Penious Area(m3/yr) 102 102
Runoff Impenious Area (m3/yr) 2163 2163
Total Runoff (m3/yr) 102 2163 2265
Total Outputs (m3/yr) 503 2404 2906
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Table 7 Water Budget - Post-Development with Mitigation

Impenious

Penvious Area |(building roof/

(Grass/Landsca |driveways/
Catchment Designation pe Area) Parking) Total
Area (m2) 483 2310 2793
Infiltration Factors
Topography Infiltration Factor 0.2 0
Soil Infiltration Factor 0.2 0
Cover Infiltration Factor 0.1 0
MOE Infiltration Factor 0.5 0
Actual Infiltration Factor
Runoff Coefficient 0.5 1
Runoff from Impenious Surface - 0.9
Inputs
Precipitation (mm/yr) 1040 1040 140
Total Inputs (mm/yr) 1040 1040 1040
Outputs
Precipitation Surplus (mm/yr) 421.7 936
Net Surplus (mm/hr) 421.7 936
Evapotranspiration (mm/yr) 618.9 104
Infiltration (mm/yr) 210.85 0 36.5
Onsite Infiltration 0 0
Total Infiltration (mm/yr) 210.85 0 36
Runoff Penious Area 210.85 102
Runoff Impenious Area 936 2162
Total Runoff (mm/yr) 210.85 936 811
Total Outputs (mm/yr) 1040.6 1040 1040
Inputs (Volume)
Precipitation (m%/yr) 502 2402 2905
Outputs (Volume)
Net Surplus (m3/yr) 204 2162 2366
Evapotranspiration (m3/yr) 299 240 539
Infiltration (m3/yr) 102 0 102
Onsite Infiltration (m3/yr) 0 0 537
Total Infiltration(m3/yr) 102 0 639
Runoff Penious Area(m3/yr) 102 102
Runoff Impenious Area (m3/yr) 2162 2162
Total Runoff (m3/yr) 102 2162 2264
Total Outputs (m3/yr) 503 2402 2905

Table 8 Water Budget Summary

Post- Change |Post- Change (pre- to

Dewelopm |(Pre-to  |Dewelopment |post-with
Characteristic Pre-Development |ent Post-) with Mitigation |[Mitigation)
Outputs (Volume)
Net Surplus (m3/yr) 1316 2367 80% 2366 80%
Evapotranspiration (m3/yr) 1590 539 -66% 539 -66%
Infiltration (m3/yr) 639 102 -84% 102 -84%
Onsite Infiltration (m3/yr) 0 0 0% 537 0%
Total Infiltration(m3/yr) 639 102 -84% 639 0%
Runoff Penious Area(m3/yr) 426 102 -76% 102 -76%
Runoff Impenious Area (m3/yr) 251 2163 761% 2162 760%
Total Runoff (m3/yr) 677 2265 235% 2264 234%
Total Outputs (m3/yr) 2906 2906 0% 2905 0%
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Since the proposed site is a gas station with high volume of vehicle traffic and limited pervious areas,
surface runoff is prone to contamination and not suitable for groundwater recharge. The proposed
building has a roof area of 333 m? and the gas canopy has a roof area of 200 m?. Clean runoff from
these two roofs will be collected and fed into the proposed underground infiltration storage.

Based on the % of total annual rainfall depth vs. daily rainfall amount curve derived from 1991
Toronto Rainfall data from16 rain gauge stations, statistically 100% of average rainfall event depths
are 40 mm and less, which means that if the proposed infiltration facility can capture 40 mm rainfall
event, it will capture 100% of total annual rainfall volume.

Figure 1a- % of Total Annual Average Rainfall Depth Vs. Daily Rainfall Amounts
(Based on 1991 Toronto Rainfall Data from 16 Rain Gauge Stations)
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Table 8 summarizes that a site infiltration facility with a minimum storage volume of 21.3 m® would
capture 100 % of annual runoff from the total 533 m? roof area and will infiltrate a total volume of
555 m?® every year, achieving the annual infiltration target.

Table 8 Infiltration storage

Total roof area 533 | m?
Annual precipitation 1040.6 | mm
Target infiltration volume 40 | mm
Annual precipitation to be captured 100%
Infiltration facility storage 21.3 | md
Annual infiltration volume 555 | m®

The modular underground stormwater storage product with open bottom will be used to collect and
infiltrate roof runoff into the ground. Detailed product information is provided in Appendix C.

The infiltration storage demission is 5.6 m(L) x 3.2 m (W) x 1.32 m (H), providing active storage
volume of 22.71 m3,
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Equation 4.3 in the MOE 2003 Stormwater Management Planning and Design Manual is used to
calculate the drawdown time:

A = 1.000V Equation 4.3: Infiltration Trench

’ Pnat Bottom Area
where A = bottom area of the trench (m?)

V = runoff volume to be infiltrated (Table 3.2)

P percolation rate of surrounding native soil (mm‘h)

n = porosity of the storage media (0.4 for clear stone)

At = retention time (24 to 48 hours)

Based on the tested infiltration rate of 13.3 cm/min for silty fine sand, the facility drawdown time is
17.6 hr which meets the requirements.

4.3 Stormwater Quality Control

The site stormwater quality control will be provided by a Stormceptor unit EF4 which would provide
83% annual TSS removal efficiency.

5. SANITARY SERVICING

After the consultation with the Town staff, the most feasible sanitary serving plan for the site is to
bring the existing 200 mm sanitary sewer ending in front of the auto parts store to the site. There is a
dead end manhole about 200 m east to the site. As surveyed, the pipe invert is 208.61 m at the existing
manhole. With 1% slope, the extended sewer invert is at the elevation of 210.6 m in front of the site,
which is feasible to serve the site sanitary system.

Sanitary flow from the proposed site is determined in accordance with the Town of Midland
Engineering development Design standards December 2012.

The proposed development contains a convenient store and restaurant with a total building area of 333
m? and estimated occupancy load of 27 people.

As indicated in the Town design standard, the average daily flow rate from commercial property is 2.5
L/day/m2 of floor area. Maximum design flows are to be determined using average daily flow and the
Harmon Peaking Factor.

Harmon’s Peaking Factor is calculated based on the formula:

M=1+_—_=

4+P 0.50

Where M = ratio of peak flow to average flow
P = tributary population in thousands

Inflow/Infiltration allowance is 0.23 L/ha/s.

The peak sanitary design flow from the propose development is:
13



Average Daily Wastewater Flow = 333 m?x 2.5 L/day/ m? = 832.5 L/day = 0.00964 L/s
Total Peak Sanitary Flow = 0.0096L/s * 4 (peaking factor) + 0.2793ha * 0.23L/ha/s = 0.103 L/s

The pre-constructed 200 mm service lateral at slope of 1% has pipe full capacity of 46.4 L/s.

The proposed development can be serviced by the extended 200 mm sanitary sewer along Hwy 12.

6. WATER SERVICING

A new site water service connection will be constructed and connected to the existing 300 mm
watermain on Hwy 12,

Water demand from the proposed site is determined in accordance with the Town’s design standard.

Average Daily Demand = 27 ppl x 450 L/cap/day =0.14 L/s
Max. Daily demand peak factor = 2.0

Max. Hourly Peak Factor = 4.5

Max. Hourly Demand = 0.63 L/s

The anticipated water demand for this development is 0.734 L/s for domestic use.
A 50 mm watermain service connection will be provided for the building for domestic water supply.

7. EROSION AND SEDIMENT CONTROL PLAN

To ensure stormwater quality control during the construction, erosion and sediment control measures
will be carried out prior to any on-site activities. The following works will be included:

e A temporary sediment control fence will be placed along the boundaries prior to site grading.

e A construction plan will be implemented to limit the size of disturbed areas minimizing the
nonessential clearing and grading areas.

e Sediment traps will be provided as required.

e An erosion control, or “mud mat” will be installed at the construction entrance, and regular
clean up of mud tracking from the site on to existing roads will be undertaken during the
construction period.

e All temporary erosion and sediment control measures will be routinely inspected and repaired
during construction. Temporary controls will not be removed until the areas are restored and
stable.

7. CONCLUSIONS AND RECOMMENDATIONS
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The recommendations and conclusions of this report regarding the site grading, sanitary, storm sewer
and watermain servicing and stormwater management for the proposed development are:

1. Grading will be carried out in accordance with the Town of Midland Engineering Design Standard.

2. Municipal sanitary services will be extended from the existing manhole about 200 m east of the
property. A new section of 200 mm sanitary sewer will be constructed along Hwy 12 to bring the
sanitary serving to the site.

3. An existing 300mm water main is available on Brandon Road. A 100 mm service connections will
be constructed to service the domestic and fire flow requirements for the site. Hydrant fire flow test
will be performed in the future to confirm the municipal system capacity.

4. 5 year minor storm system is designed to convey the site runoff to the road side ditch in front of the
property along Hwy 12.

5. Stormwater quantity control is achieved by surface ponding with an orifice to control the post
development condition peak flow to pre-condition 5 year peak flow rate.

6. Stormwater quality control target of 80% TSS removal is achieved through underground infiltration
facility and an OGS unit.

7. Erosion and sediment control measures are proposed to ensure silt and sediment from the site
construction will be remain on site.

8. Functional servicing and stormwater management concept presented in this report shall be adopted
as a basis for the detailed engineering design.

Prepared By:

FRONTOP Engineering

Frank Feng, P.Eng, M.Eng. M.Sc.
Senior Project Manager
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Project Name

tion at 16621 Hwy 12, Midland On,

Scenario: 25yr Post to pre-condition 25yr
a= 1676.200
b= 8.300
c= 0.858

Required storage estimation based on Modified Rational Method

Target Release Rate = 19.42 L/s
A= 0.2793 ha
C= 0.838 post developmetn runoff coefficient
Starting t, = 10 minutes
Time increment = 10 minutes
Max storage requirement = 51.0 m’
Peak flow @ Release Req'd
Duration of Storm Intensity Peak flow Vol. Rate Vol. Storage Vol.
(min) (mm/hr) (m¥Is) (m%) (m?) (m?)
10 138.40 0.090 54.0 11.6 42.4
20 95.21 0.062 74.3 23.3 51.0
30 73.44 0.048 86.0 34.9 51.0 <<< Max Storage
40 60.19 0.039 93.9 46.6 47.3
50 51.21 0.033 99.9 58.2 41.7
60 44.71 0.029 104.7 69.9 34.8
70 39.76 0.026 108.6 81.5 271
80 35.87 0.023 112.0 93.2 18.8
90 32.71 0.021 114.9 104.8 10.0
100 30.10 0.020 117.5 116.5 1.0
110 27.91 0.018 119.8 128.1 -8.4
120 26.03 0.017 121.9 139.8 -17.9
130 24 .41 0.016 123.8 151.4 -27.6
140 22.99 0.015 125.6 163.1 -37.5
150 21.74 0.014 127.2 174.7 -47.5
160 20.62 0.013 128.8 186.4 -57.6
170 19.63 0.013 130.2 198.0 -67.8
180 18.73 0.012 131.6 209.7 -78.1
190 17.92 0.012 132.8 221.3 -88.5
200 17.17 0.011 134.0 233.0 -99.0
210 16.50 0.011 135.2 244.6 -109.5
220 15.88 0.010 136.3 256.3 -120.0
230 15.30 0.010 137.3 267.9 -130.6
240 14.77 0.010 138.3 279.6 -141.2
250 14.28 0.009 139.3 291.2 -151.9




Project Name

Proposed Gas Station at 16621 Hwy 12, Midland On,

Scenario: | 100yr Post to pre-condition 100yr
a= 2193.100
b= 9.040
= 0.871
Required storage estimation based on Modified Rational Method
Target Release Rate = 23.63 L/s
A= 0.2793 ha
C= 0.838 post developmetn runoff coefficient
Starting t. = 10 minutes
Time increment = 10 minutes
Max storage requirement = 63.0 m’
Peak flow | Release Req'd
Duration of Storm Intensity Peak flow Vol. Rate Vol. | Storage Vol.
(min) (mmhr) (m¥s) (m®) (md) (md)
10 168.45 0.110 65.7 14.2 51.6
20 116.62 0.076 91.0 28.4 62.7
30 90.13 0.059 105.5 42.5 63.0 <<< Max Storage
40 73.89 0.048 115.3 56.7 58.6
50 62.86 0.041 122.7 70.9 51.8
60 54.85 0.036 128.4 85.1 43.4
70 48.76 0.032 133.2 99.3 33.9
80 43.95 0.029 137.2 113.4 23.8
90 40.06 0.026 140.7 127.6 13.1
100 36.84 0.024 143.8 141.8 2.0
110 34.13 0.022 146.5 156.0 -9.5
120 31.81 0.021 149.0 170.1 -21.2
130 29.81 0.019 151.2 184.3 -33.1
140 28.06 0.018 153.3 198.5 -45.2
150 26.52 0.017 155.2 212.7 -57.5
160 25.15 0.016 157.0 226.9 -69.9
170 23.92 0.016 158.7 241.0 -82.4
180 22.81 0.015 160.2 255.2 -95.0
190 21.81 0.014 161.7 269.4 -107.7
200 20.90 0.014 163.1 283.6 -120.5
210 20.07 0.013 164.4 297.8 -133.3
220 19.30 0.013 165.7 311.9 -146.2
230 18.60 0.012 166.9 326.1 -159.2
240 17.94 0.012 168.1 340.3 -172.2
250 17.34 0.011 169.2 354.5 -185.3




Project Name

tion at 16621 Hwy 12, Midland On,

Scenario: 5yr Post to pre-condition
a= 1135.400
b= 7.500
c= 0.841

Required storage estimation based on Modified Rational Method

Target Release Rate = 14.35 L/s
A= 0.2793 ha
C= 0.838 post developmetn runoff coefficient
Starting t, = 10 minutes
Time increment = 10 minutes
Max storage requirement = 374 m’
Peak flow @ Release Req'd
Duration of Storm Intensity Peak flow Vol. Rate Vol. Storage Vol.
(min) (mm/hr) (m¥Is) (m%) (m?) (m?)
10 102.27 0.067 39.9 8.6 31.3
20 69.93 0.045 54.6 17.2 374 <<< Max Storage
30 53.88 0.035 63.1 25.8 37.2
40 44.16 0.029 68.9 34.4 345
50 37.61 0.024 73.4 43.0 30.3
60 32.86 0.021 76.9 51.7 25.3
70 29.26 0.019 79.9 60.3 19.7
80 26.42 0.017 82.5 68.9 13.6
90 24.12 0.016 84.7 77.5 7.2
100 22.22 0.014 86.7 86.1 0.6
110 20.62 0.013 88.5 94.7 -6.2
120 19.25 0.013 90.1 103.3 -13.2
130 18.06 0.012 91.6 111.9 -20.3
140 17.03 0.011 93.0 120.5 -27.5
150 16.12 0.010 94.3 129.1 -34.8
160 15.30 0.010 95.5 137.7 -42.2
170 14.57 0.009 96.7 146.3 -49.7
180 13.92 0.009 97.8 155.0 -57.2
190 13.32 0.009 98.8 163.6 -64.8
200 12.78 0.008 99.7 172.2 -72.4
210 12.28 0.008 100.7 180.8 -80.1
220 11.83 0.008 101.5 189.4 -87.8
230 11.41 0.007 102.4 198.0 -95.6
240 11.02 0.007 103.2 206.6 -103.4
250 10.66 0.007 104.0 215.2 -111.2
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3 STORMCON

SAFETY INSTRUCTIONS

ATTENTION

Staff responsible for installation, assembly, opera-
tion, maintenance and repair must have appropriate
qualifications required for this kind of work.The
builder is responsible for organising in detail
authority, responsibility and supervision of staff.

The operational safety of the system components
supplied is only guaran- teed in case of proper in-
stallation and correct use. Technical threshold values
must not be exceeded.

Observe the accident prevention regula- tions and
relevant standards and direc- tives for installation,
fitting, operation, maintenance and repairl

This includes (in extracts):

Accident prevention regulations

- Construction work BGV C22
- Technical wastewater systems GUV-V C5

Safety regulations for working in enclosed spaces
of technical wastewater systems GUV-R 126

Handling biological working materials in technical
wastewater systems GUV-R 145

Directives for working in tanks and narrow spaces
BGR 117

Standards

- Excavations and trenches - slopes,

planking and strutting, breadths of working spaces
DIN 4124

- Construction and testing of drains and sewers DIN

EN 1610

Tool for safety and health protection in technical
wastewater systems.

- Hazards from gases and vapours such as risk of suffocation, risk of poisoning and risk of explosion

- Risk of falling
- Risk of drowning
- Germ pollution and wastewater with sewage

- High physical and psychic strain during work in deep, narrow and dark spaces

- and others

Non-compliance with the operating manual may result in considerable property damage, injury or death.

CAUTION

The system is part of an entire network. During installation, maintenance, ser- vice and repair work on one

component, always consider the entire system.

Avoid work during rain.

Changes or modifications to the system may only be carried out with the agree- ment of the manufacturer.
For safety reasons, use original spare parts and accessories approved by the manufac- turer. The use of other
parts voids the liability for any consequences arising therefrom.
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PARTH PUSHKARNA parthp@stormcon.ca

GREG DZIEWIECKI gregd@stormcon.ca

General information on using our products and systems:

Information about or assessments of the use and installation of our products and systems is exclusively provided on the basis of the information submitted. We do not assume any liability for damage caused by incomplete information.
If the actual situation deviates from the planned situation or if a new situation occurs or if different or new installation techniques are applied, these must be agreed upon with, since these situations or techniques may lead to different
conclusions. Notwithstanding the above, the customer is solely responsible for verifying the suitability of our prod- ucts and systems for the intended purpose. In addition, we do not assume any liability or responsibility for system
characteristics and functionalities when third-party producis or accessories are used in combination with systems. We only assume liability if original products are used. For use in other countries than, country-specific standards and
regulations must also be observed.

Allinformation in this publication generally reflects the state of the art at the fime of printing. Furthermore, considerable care was taken when preparing this publication. Nevertheless, typesetting and translation errors cannot be
entirely excluded. We also reserve the right to make changes to our products, specifications and other data. Changes may also become necessary as a result of legal, material-related or other technological requirements, which cannot or
can no longer be considered in this publication. For this reason, we cannot assume any liability which is based solely on the data provided in this publication. The decisive role with regard to the data on products and services is always
played by the order placed, the product actually purchased and the documentation in connec- tion with it, or the information provided by our specialist staff in each specific individual case.



g STORMCON GREENSTORM ST*/ STB SYSTEM

GREENSTORM ST* GREENSTORM STB

. . SLW 60/ HGV 60 —. SLW 30/ HGV 30

Certifcation CSTB Q

In what follows, an illustrative explanation of the GreenStorm system will be given by
means of the green module. All properties and advantages also apply to the GreenStorm
ST-B system. The systems have been optimised for different installation situations.

In the following, please be sure to pay attention to these signs:
Statements marked with this sign apply to both GreenStorm ST and GreenStorm ST-B.
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Quadro® Control ST - system shaft

SHAFT COVER

{TO BE SUPPLIED GREENSTORM ST
ON SITE) HALF BLOCK

SUPPORT RING
(TOBESUPPLIED
ON SITE)

COUPLE CONE GREENSTORM ST

PROFILE
SEALING RING

‘ CONNECTOR

\

\ GEOTEXTILE

SIDEWALL GRID SRR

QUADRO CONTROL ST
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GREENSTORM® ST STORAGE/
INFILTRATION MODULE

GreenStorm® ST

Haf dement

Yy vy

Half demert

consisting of:
GreenStorm ST half

Sidewall grid

|

Sidewall grid for
GreenStorm ST fll

!
l
|
:
|

Sidewall grid for
GreenStorm ST half

Quadro®Control ST

Shalt
half dement

Shaft
half dement

vlv
A A
Shakt
half dement
\ A\
wﬂ-ﬁdm

consisting of:
one half demert ond several shoft holf dements

GreenStorm® ST half block

Roof dab
IS
' AL
Half dement
consisting of:

one GreenStorm ST half element and one roof slab

Adapter

Quadro®Control ST - half shaft

one suft holf demert and one
shaft roof dab
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GREENSTORM® ST
STORAGE/INFILTRATION MODULE

TRANSPORT AND STORAGE

GreenStorm ST modules are delivered stacked
on pallets (63.00 in. x 31.5 in).

A pallet contains 34 half elements for 17
modules. When leaving the factory, two
pallets are typically stacked on top of each
other. Sidewall grids and roof slabs (required
for half blocks only) are packed on separate
pallets.

The components of the QuadroControl ST
shaft are delivered pre-assembled on separate
pallets. These pallets are marked accordingly.
Preferably unload the pallets using forklifts or
other lifting tools. The lifting tools must have
the technical equipment required for lifting
gear operation.

GreenStorm ST can be stored outdoors.
Stor- age time should, however, not exceed
one year . Protect the material from direct
sunlight (e.g. store in the shade or cover with
bright-coloured, light-tight foil).

Check the components for defects before
installation.

The impact stability of the material decreases
in sub-zero temperatures. Damaged modules

must NOT be installed!

The relevant safety provisions of the building
industry apply.

CAUTION

Solid and level ground is
required for storage at
the construction site.

Avoid dropping,
dumping as well as
hitting the GreenStormST
modules against each
other.

We recommend using hoisting slings to separate both stacked pallets.
Separate the pallets before removing the half elements.
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GREENSTORM® ST
a STORMCON STORAGE INFILTRATION MODULE

EXCAVATING PIT AND CREATING BEARING

The excavation pit must be made according to planning specifications.
During excavation work, the walls of the pit must be sloped or
constructed such that they pose no danger to the workers due to
downsliding masses. In addition, national regulations must be observed.
Take measures to ensure that the exca- vation pit is free from water
during the entire execution time. In order to install GreenStorm ST
modules, a horizontal, level and stable bearing is essential.

To this end, create a levelling layer of approx. 3.93 in, preferably made
of crushed stones or gravel (without fine fractions), above the bottom of
the exca- vation pit. The layer must be compacted carefully and smoothed
to achieve a level surface.

The compression level Dpr should be 2 97 % (Evd > 522135.85 |bf/fi2
or CBR 2 8 % top edge of the bearing). If the soil has been included in
the infiltration calculation, the permeability of the compacted layer must
at least correspond to the permeability (kf value) of the backfill soil

(soil groups GE, GW, SE, SW, Sl). The quality of the bedding area is
decisive for further installation and strongly affects both bearing and
setting proper- ties of the storage/infiltration modules, particularly in case
of multi-layer designs

LAYING GEOTEXTILE

Wrap the entire storage/infiliration system in geotextile. Before
starting to lay the modules, spread out the geotextile on the
planum. The geotex- tile must have sufficient lateral excess
length in order to eventually wrap up the entire system. It must
overlap at least 11.81 in. at all edges.

ATTENTION

Ensure that the geotextile surface is
completely closed and no openings
occur even during backfilling!

IMPORTANT CHARACTERISTICS OF
GEOTEXTILE (E.G. RIGOFLOR):

Thickness: 2 0.07in

Puncture resistance: 449.6Ibf
Geotextile class: 3

Characteristic opening width: 0.003 in
kf value (at 20 kPa): 0.134mph

Water permeability acc. to EN ISO
11058: 90 I/sm2

Mass per unit area: 4.74 |b/ft2




3 STORMCON

GREENSTORM® ST
STORAGE INFILTRATION MODULE

INSTALLATION

Each GreenStorm ST module consists of two
half elements. Slight hand pres- sure is enough
to create a connection of high tensile strength.
The modules can be pre-assembled both inside
and outside the excavation pit.

The pre-assembled modules must be arranged
according to planning specifications.

Each GreenStorm ST half block consists of one
half element and one roof slab. Slight hand
pressure is enough to create a connection
of high tensile strength. The modules can be
pre-as- sembled both inside and outside the
excavation pit.

For a 0.5-layer system, the pre-as- sembled
modules must be arranged on the planum
according to plan- ning specifications. For
multi-layer systems, the half blocks must be
arranged in the top layer.

ATTENTION

Half blocks must be installed with
the roof slab located on top.

PRE-ASSEMBLY OUTSIDE THE EXCAVATION PIT
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yJ STORMCON STORAGE INFILTRATION MODULE

PRE-ASSEMBLY INSIDE THE EXCAVATION PIT

LT
L VTR

11



n QUADROCONTROL ST
J STORMCON SHAFT ELEMENTS

INSTALLATION N

CONNECTOR, FULL BLOCK/HALF BLOCK:

Connectors help secure the
modules in place.

Secure modules using connectors on
the top surface of the module

in the centre of each edge that
neighbours another module.

Single-layer connector using the example dAultiple-layer connector using
GreenStorm ST the example of GreenStorm ST-B

Determination of requirements:

~

Connector Application Requirement ¢

requirement for 1 pe. o ) ) )1 o)
single-layer installation per module 11 o
singlelayer ’ for single-layer ; Fm—— 0 1 e o e
gieday installation requirement formultiple 2 pcs. g@{ .ﬁ@g ] ] H{Dg
layer installation per module 0 T 7 e,
o ) o o) 7| e e e
requirement for 1 pc. 0 0 ) 0 ) o o e o o
F ol 2-layer installation per module %g g% %g @é gg g% %g g%

or multiple I /i I
multiple layer layer ] 1 0 ) e ) ) ) D e e
installation requirement for 1.3 pes. e siis s s rsiicsmeiinss
3ayer installation per module e

///
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U STORMCON

QUADROCONTROL ST

SHAFT ELEMENTS

DELIVERY

SHAFT VARIANTS

The components of the
QuadroControl ST shaft
are delivered to the site
pre-assembled and packed
on a pallet.

1/2-layer

1-layer

11/2-layer

Profile sealing
ring for
extension pipe

2-layer

Shaft
half element

21/2-layer 3-layer

Shaft roof slab

with frame Half element

Quadro Control ST 0.5 515.04.005 1 1 1 1
Quadro Control ST 1 515.04.010 1 1 1 1
Quadro Control ST 1.5 515.04.015 1 1 2 1 1
Quadro Control ST 2 515.04.020 1 1 3 1
Quadro Control ST 2.5 515.04.025 1 1 4 1 1
Quadro Control ST 3 515.04.030 1 1 5 1
QuadroControl ST-B 0.5 515.04.205 1 1 1 1
QuadroControl ST-B 1 515.04.210 1 1 1 1
QuadroControl ST-B 1.5 515.04.215 1 1 2 1 1
QuadroControl ST-B 2 515.04.220 1 1 3 1
QuadroControl ST-B 2.5 515.04.225 1 1 4 1 1
QuadroControl ST-B 3 515.04.230 1 1 5 1
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