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1. INTRODUCTION 

In support of the Zoning By-law Amendment Application, this revised report documents the proposed stormwater 
management design and servicing for the proposed multi-storey high density residential development at 1871 
and 1879 Gordon Street in the City of Guelph (City), as well as addresses the first submission comments 
received from the City of Guelph in February 2020.  

  

The Owner is required to have a Professional Engineer design a stormwater management system and have the 
said Engineer supervise and certify that the stormwater management system is installed in accordance with the 
approvals given under Section 41 of the Planning Act. 

 

This report and stormwater management design is based on the following information:  

 Van Harten Surveying Inc. completed a topographic survey of the site dated January 2, 2019 

 The Site Plan was provided by Grinham Architects on February 5, 2021 

 The existing and proposed site details are shown on the GM BluePlan Engineering Plans. 

2. SITE INFORMATION 

The 0.329-hectare subject property is located at 1871 and 1879 Gordon Street in the City of Guelph. The subject 
property is generally rectangular, with approximately 73m of frontage along Gordon Street and approximately 
45m deep. For the purposes of this review, the adjacent Gordon Street is considered east of the subject site and 
to have a north-south orientation. The site is further bordered by 1861 Gordon Street to the north, Bird Landing 
Subdivision townhouses to the west, and 332 Gosling Gardens development to the south.  

 

The arterial east-west roadways surrounding the site are Clair Road West to the north and Maltby Road to the 
south of the site. Local collector roads near the site are Poppy Drive West to the north and Gosling Gardens to 
the south. Please refer to Figure No. 1. 

 

The 1871 and 1879 Gordon Street properties currently contain detached single-family dwellings, asphalt 
driveways and garages. The overall site topography slopes from the southeast to northwest with an 4% average 
grade along the east property line and a 7% average grade along the west property line. Existing runoff sheet 
flows uncontrolled to the adjacent northerly and westerly properties. 

3. SOILS 

The predominant surface soil type on the site and the surrounding area is Dumfries Loam (Wellington County 
Soils Map).  The hydrologic soil classification for this soil type is Type A.  This soil type generally has good 
drainage characteristics.  
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4. PROPOSED DEVELOPMENT 

The proposed development includes one building which includes residential floors, and two below grade parking 
levels, with associated exterior parking and driving areas.  

4.1 Storm Sewers 

The City of Guelph provided the following drawings for information: 

 Dwg No. 2D-118 – Gordon Street Reconstruction – Gordon Street Proposed Works – Station 11+950 
to Clair Road, As Recorded, by AECOM, dated January 2010.  

 Dwg No. 2D-119 – Gordon Street Reconstruction – Gordon Street Proposed Works – Station 11+810 
to Station 11+950, As Recorded, by AECOM, dated January 2010.  

 Dwg No. 2D-119A – Gordon Street Reconstruction – Future Poppy Drive - Proposed Works – Station 
0+940 to Station 1+040, As Recorded, by AECOM, dated January 2010.  

 Dwg No. 2D-120 – Gordon Street Reconstruction – Gordon Street Proposed Works – Station 11+670 
to Station 11+810, As Recorded, by AECOM, dated January 2010.  

 Dwg No. 2D-121 – Gordon Street Reconstruction – Gordon Street Proposed Works – Station 11+530 
to Station 10+670, As Recorded, by AECOM, dated January 2010.  

Based on record drawings 2D-120 from November 2008, there is a 300mm diameter storm sewer along the west 
curb line of Gordon Street, starting to the south of the site and flows to the north.  

 

Given the available information, the current design does not utilize this existing storm system along Gordon 
Street. 

 

We propose all runoff from roof surfaces, grassed areas, sidewalks, and paved surfaces will be conveyed through 
the proposed on-site storm sewer system to the proposed infiltration gallery at the northwest end of the site. 
Major storms will be routed overland to the municipal right-of-way by way of the pedestrian pathway located to 
the north of the building. A small portion of the stormwater runoff generated from the edges of the property will 
discharge to the adjacent property to the north or the municipal right-of-way.  

4.2 Sanitary Sewers 

Based on the December 17, 2018 City comments the subject property does not have frontage to an active 
municipal sanitary sewer. The subject lands were accounted to flow south towards the incomplete future 
Clair/Maltby secondary plan area sewershed. Unless a suitable alternative is created, any rezoning application 
for this subject property would have a holding zone until there is a sanitary sewer outlet. The timing of the 
installation of a sanitary outlet to the Clair/Maltby secondary plan area is unknown. 

 

GMBP has explored other alternatives to service the subject property. 
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Existing Conditions 

Existing sanitary stubs located near the subject property are as follows: 

 MH. S at the west side of the Poppy Dr. W. and Gordon Intersection, 40m north of the subject property 
at an invert elevation of approximately 341.78m and a top of grate elevation of 344.8m (Bird Landing 
Subdivision, 1897 Gordon Street, As Record Drawings, dated June 20, 2017, by Gamsby and 
Mannerow Engineers). 

 MH. N at the west side of the Gosling Gardens and Gordon Intersection, 80m south of the subject 
property at an invert elevation of approximately 346.7m and a top of grate elevation of 349.3m  

 Stub to Block 24 of Bird Landing Subdivision (0.75 ha block at northwest corner of Gordon and 
Gosling) located 50.5m west of manhole at Gordon and Gosling with an invert of 346.35m. 

Above noted sanitary stubs taken from Bird Landing Subdivision, 1897 Gordon Street, As Record Drawings, 
dated June 20, 2017, by Gamsby and Mannerow Engineers. 

 

Previous Design Conditions 

Based on our review of the Bird Land Subdivision sewer design for Poppy Drive West, specifically Manholes S 
to R (intersection at Gordon to 69.0m west of Gordon) , 1861, 1871 and 1979 Gordon Street were accounted for 
at 6 L/s/ha in accordance with 150 units per hectare for High Density Residential Official Plan land use 
designation and the current City of Guelph Development Engineering Manual V2.0 January 2019. 

 

Proposed Conditions 

The current development concept is for High Density Residential on the 0.329-hectare subject site. The Bird 
Landing Subdivision design of the Poppy Drive West sanitary sewer accounted for the subject property as High 
Density Residential. 

 

Therefore, it is proposed to extend a temporary sanitary service from sanitary manhole S, along Gordon Street, 
to service the subject property. The temporary sanitary service will be 200mm diameter in size to service the 
proposed development. Once the sanitary sewer on Gordon Street is operational as part of the Clair/Maltby 
secondary plan, the temporary sanitary service will be abandoned, and the property will connect to the sanitary 
sewer on Gordon Street.  

4.3 Watermain 

Based on record drawings noted in Section 4.1, there is a 400mm diameter PVC DR-25 watermain beneath the 
southbound traffic lanes of Gordon Street.  

The site is to be serviced by a 150mm diameter watermain connected to the existing 400mm diameter watermain 
on Gordon Street. The proposed watermain will enter the mechanical room at the northeast corner of the building 
where it will connect to a water meter prior to connecting to the internal water system.  

5. STORMWATER MANAGEMENT 

5.1 Criteria 

The stormwater management criteria established by the City of Guelph are as follows: 

1. Control Post Development discharge from site to Pre-development rates for the 2 to 100-year Guelph 
Design Storms. 

2. Sites that do not have a positive outlet must be designed to provide storage on site for twice the 5-year 
design storm runoff volume. 

3. For commercial, institutional and high-density residential developments, excess runoff for the 2-year 
design storm is to be stored underground or on roof tops.  

4. Major storm flows are to be routed overland to the municipal stormwater drainage system. 
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5. Excess runoff from the 5-year design storm may pond in parking areas of least anticipated use to a 
maximum depth of 0.3 metres. 

6. Clean runoff (roof water) should be directed to pervious areas for infiltration to encourage ground water 
recharge. 

7. Quality control facilities are required to remove suspended solids (oil and grit) from areas draining 
driveways and parking lots. 

8. The minimum acceptable water quality level for discharge to the municipal collection system is 70% 
TSS removal or an enhanced level 80% TSS removal – depending on the receiving water course.  

5.2 Modelling Parameters 

The City of Guelph mass rainfall data was used to model the full range of design storm events. The Chicago 
storm parameters and the total depth of rainfall for each storm are shown below in Table No. 1.  

 

Table 1: Chicago Storm Parameters 

 2 Year 5 Year 25 Year 100 Year 

a  = 743 1,593 3,158 4,688 

b  = 6 11 15 17 

c  = 0.799 0.879 0.936 0.962 

R  = 0.4 0.4 0.4 0.4 

td = 170 170 210 210 

Rainfall 
depth (mm) 

33.816 46.775 69.476 88.830 

 

The Horton infiltration method was used in the MIDUSS model. The following parameters summarized in Table 
No. 2 were used according to the City of Guelph Standards: 

 

Table 2: MIDUSS Horton Parameters 

 Impervious Areas Pervious Areas 

Manning’s ‘n’ 0.013 0.300 

Maximum Infiltration (mm/hr) 0.0 75.0 

Minimum Infiltration (mm/hr) 0.0 12.5 

Lag Constant (hr) 0.00 0.25 

Depression Storage (mm)  1.5 5.0 

5.3 Pre-Development Conditions  

For pre-development analysis purposes, the 0.329 hectare site was modelled as single drainage catchment due 
to the single outlet at the northwest corner of the site. The pre-development drainage catchment is shown on 
Figure No. 2 and described below. The pre-development MIDUSS computer modeling is attached in Appendix 
‘B’. 

 

Catchment 100 (0.329 hectares, 35% impervious) represents the entire site including two single family 
dwellings, garages, sheds and asphalt driveways. Runoff from Catchment 100 flows overland to the northwest 
corner of the site to adjacent properties.  



CURB CUT CURB CUT CURB CUT

HM

HM
HM

CHAIN LINK FENCE

ARMOUR STONE RETAINING WALL WITH BOARD FENCE

POST

DEC 0.40 Ø

DEC 0.40 Ø

DEC 0.50 Ø

T/W 344.19
B/W 342.02

T/W 344.18
B/W 342.02

T/W 344.19B/W 342.04
T/W344.19
B/W 341.99

T/W 344.95
B/W 343.65

T/W 345.68
B/W 344.00

T/W 346.43 T/W 347.26
B/W 344.33

T/W 344.95
B/W 343.66 T/W 345.01

B/W 343.65 T/W 346.34B/W 344.73

EX. WV

3

4

5

.

0

0

3

4

6

.

0

0

3
4
7
.0

0

3

4

7

.

0

0

3

4

8

.

0

0

3

4

9

.

0

0

3

4

5

.

5

0

3

4

6

.

5

0

3

4

7

.

5

0

3

4

8

.

5

0

3

4

9

.

5

0

3

4

6

.

0

0

3

4

7

.

0

0

3

4

8

.

0

0

3

4

9

.
0

0

3

5

0

.
0

0

3

5

1

.
0

0

3
4
6
.
5
0

3

4

7

.
5

0

3
4
8
.
5
0

3
4
9
.
5
0

3

5

0

.
5

0

3
5
0
.
0
0

3
5
0
.
5
0

3

5

0

.
0

0

345.00

3

4

6

.

0

0

3

4

7

.
0

0

3

4

8

.
0

0

3

4

9

.
0

0

345.50

3

4

6

.
5

0

3

4

7

.
5

0

3

4

8

.
5

0

3

4

9

.
5

0

CE
DA

R 
   

 H
ED

G
E

HE
D

G
E

HE
D

G
E

SAPD

DEC 0.30 Ø

DEC 0.25 Ø

DEC 0.25 Ø

D
EC

 0
.3

0 
Ø

DEC 0.25 Ø

DEC 0.40 Ø

DEC 0.40 Ø

DEC 0.40 Ø

DEC 0.25 Ø

DEC 0.70 Ø

DEC 0.90 Ø
DEC 0.90 Ø

DEC 0.60 Ø

DEC 0.60 Ø

DEC 0.50 Ø

DEC 0.30 Ø

TRUNK 

B/W 344.28

343.86

EXIST. 344.51

EXIST.
345.07

EXIST.

PRE-DEVELOPEMENT

DRAINAGE AREAS

Figure No. 2

1871 & 1879 GORDON STREET

SWM FIGURE

CITY OF GUELPH

F
I
L
E

:
W

:
\
G

u
e
l
p
h
\
1
1
8
-
2
0
1
8
\
1
1
8
1
7
0
 
G

o
r
d
o
n
 
S

t
.
 
Z

C
A

\
5
 
W

o
r
k
 
I
n
 
P

r
o
g
r
e
s
s
\
D

r
a
f
t
i
n
g
\
1
1
8
1
7
0
-
D

E
S

I
G

N
.
d
w

g
 
 
L
A

Y
O

U
T

:
F

I
G

.
 
2

L
A

S
T

 
S

A
V

E
D

 
B

Y
:
S

g
a
s
i
o
r
,
 
3
/
9
/
2
0
2
1
 
2
:
0
9
:
2
6
 
P

M
 
 
P

L
O

T
T

E
D

 
B

Y
:
S

t
e
v
e
 
G

a
s
i
o
r
 
-
 
G

M
 
B

l
u
e
P

l
a
n

 
 
3
/
9
/
2
0
2
1
 
2
:
1
1
:
4
5
 
P

M

CONSTRUCTION

5 0 5 20

1:500

10

(m)

SCALE = 1:400

JULY 2019

LEGEND

BluePlan

ENGINEERING

Blue

CATCHMENT NUMBER

% IMPERVIOUS

CATCHMENT AREA

IN HECTARES

CATCHMENT

BOUNDARY

1 STOREY

BRICK DWELLING

No. 1871

GARAGE

1
 
S

T
O

R
E

Y

B
R

I
C

K
 
D

W
E

L
L
I
N

G

N
o
.
 
1
8
6
1

1 STOREY

FRAME HOUSE

No. 1879

WOOD DECK

GARAGE

S
H

E
D

S
H

E
D

SHED

ASPHALT

DRIVEWAY

ASPHALT

DRIVEWAY

118170

EX. TOWNHOMES

EX. TOWNHOMES

EX. TOWNHOMES

GORDON STREET

MINOR FLOW

DIRECTION



(REVISED) STORMWATER MANAGEMENT AND FUNCTIONAL  

SERVICING REPORT FOR 1871 & 1879 GORDON STREET, GUELPH 

GMBP FILE: 118170 

MARCH 9, 2021 

 

 PAGE 5 

 

A summary of the pre-development peak flow from the site for various design storm events are provided in Table 
No. 3 below. 

 

Table 3: Pre-development Conditions: Flow Rates and Runoff Volumes 

 
Total Discharge to 

Adjacent Properties 
(Catchment 100) 

Total 

2 Year   

Flow Rate (m3/s) 0.028 0.028 

Runoff Volume (m3) 41.09 41.09 

5 Year   

Flow Rate (m3/s) 0.039 0.039 

Runoff Volume (m3) 74.28 74.28 

25 Year   

Flow Rate (m3/s) 0.082 0.082 

Runoff Volume (m3) 137.39 137.39 

100 Year   

Flow Rate (m3/s) 0.125 0.125 

Runoff Volume (m3) 194.85 194.85 

5.4 Post-Development Conditions  

For post-development analysis purposes, the 0.329 hectare site was modelled as four (4) drainage catchments. 
The post-development drainage catchments are shown on Figure No. 3 and described below. The post-
development MIDUSS computer modeling is attached in Appendix ‘B’. 

 

Catchment 200 (0.110 hectares, 100% impervious) represents the residential building’s rooftop. Stormwater 
runoff from Catchment 200 is proposed to be attenuated at a controlled rate by roof drains. Catchment 200 is 
modeled with three roof drains, complete with six weirs in each drain. The roof drains are proposed to discharge 
directly to the storm sewer system, which discharges into the infiltration gallery. Catchment 200 stage-storage-
discharge calculation table is presented in Appendix B.  

 

Catchment 201 (0.166 hectares, 70% impervious) represents the proposed parking lot, driving isles, side 
walks and vegetated surfaces adjacent to the building and south retaining wall. Runoff from this catchment will 
be directed to the catch basin at the northwest end of the subject site and treated by an oil/grit separator structure 
prior to the Debris Row in the Brentwood system. The combined oil/grit separator and Debris Row filters runoff 
and connects with a feeder manhole that collects a combination of rooftop runoff and treated oil/grit separator 
runoff. The manhole discharges to the infiltration gallery.  

 

Catchment 202 (0.043 hectares, 50% impervious) represents the east side of the site in the front of the building 
which includes grassed areas, sidewalks, and a portion of the site entrance. Under post-development conditions, 
this area will sheetflow overland towards the Gordon Street municipal right-of-way.  
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Catchment 203 (0.010 hectares, 40% impervious) represents the retaining walls and grassed area along the  
north edge of the subject property. Runoff from Catchment 203 will sheetflow overland towards the neighbouring 
properties to the north. 

5.5 Infiltration 

In Table No. 4 below is a summary of information from the below noted report that can be found in Appendix A: 

 Guelph Permeameter Testing, Proposed Apartment Development 1871 & 1879 Gordon Street, Guelph, 
Ontario, completed by V.A. Wood (Guelph) Incorporated, dated April 2019, Amended June 5, 2019, 
Ref. No. G4091-19-7.  

 

Table 4: Summary of Guelph Permeameter Testing Report 

Date Test Location 
Test Depth 
Below Ex. 

Grade (m+/-) 

Hydraulic 
Conductivity 
(cm/sec)*1 

Test Log GW 
Encountered 

(m) 

June 18, 2019 TP 1 0.9 7.10x10-5 - 

June 18, 2019 TP 1 1.6 1.69x10-2 - 

June 18, 2019 TP 1 2.4 7.34x10-4 - 

*1 Calculations completed by Guelph Permeameter Soil Moisture Program by V.A. Wood (Guelph) Ltd. 

 

V.A. Wood (Guelph) noted that deeper permeameter tests could not be completed due to unsafe excavation 
conditions in conjunction with the close proximity of the inground tile bed which was exposed in the test pit.  
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Table No. 5 below describes the calculation summary used to determine the design infiltration rates. 

 

Table 5: Infiltration Gallery Information and Design Parameters 

Location 
Existing 
Grade 

(m) 

Test Depth 
Below Ex. 

Grade 
(m+/-) 

Elevation 

(m) 

Test 
Hydraulic 

Conductivity 
(cm/s)*1 

Assumed 
Hydraulic 

Conductivity 
(cm/s)*1 

Ratio of 
Mean 

Measured 
Infiltration 

Rates 

Safety 
Correction 

Factor*2 

Hydraulic 
Conductivity 

(cm/s) 

Design 
Infiltration 

Rate 
(mm/hr) *3 

Design 

Hydraulic 
Conductivity 

(cm/s) 

TP1 345.64 0.9 344.74 7.10x10-5 -- 

1.0 2.5 2.9 x10-4 61.5 1.71 x10-3 

TP1 345.64 1.6 344.04 1.69x10-2 -- 

Bot. of Proposed 
Infiltration Gallery 

345.64 -- 343.70 -- 7.34x10-4 

TP1 345.64 2.4 343.24 7.34x10-4 -- 

1.5 m below Bot. 
of Proposed 

Infiltration Gallery 
345.64 -- 342.2 -- 7.34x10-4 

*1 Calculations completed by Guelph Permeameter Soil Moisture Program by V.A. Wood (Guelph) Ltd. 
*2 Credit Valley Conservation Low Impact Development Stormwater Management Planning and Design Guide, Version 1.0 2011, Appendix C Table C2 
Safety correction factors for calculating design infiltration rates. 
*3 Credit Valley Conservation Low Impact Development Stormwater Management Planning and Design Guide, Version 1.0 2011, Appendix C Figure C1: 
Approximate relationship between infiltration rate and hydraulic conductivity. 

 

As noted above, permeameter testing could not be completed deeper than 2.4m below existing ground surface. Therefore, we have estimated the hydraulic 
conductivity at the bottom of the structure and 1.5 m below the infiltration gallery. 

 

The infiltration gallery is proposed to be 18.5 m long, 6.5 m wide, and have a depth of 1.8m consisting of double stacked Brentwood Stormtank Module 25 
totalling 1.8m in depth. The proposed infiltration gallery will provide a base area of 120m2 and approximately 208 m3 of storm water storage. From the 
Geotechnical Investigation completed for the site prepared by V.A. Wood (Guelph) Incorporated, the native soils in the area of the infiltration gallery were 
found to be silty sand, silty sand and gravel/or sand and gravel. Based on the Design Infiltration Rate of 61.5 mm/hr in Table 5 above, it is estimated that 
the draw down time for the infiltration gallery is approximately 30 hours for the 5-year design storm (106.4 m3 of runoff) and 60 hours for the 100-year 
design storm event (216.9 m3 of runoff).
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5.6 Routing 

The hydrologic model MIDUSS was used to create the design storm runoff hydrographs and to route the 
hydrographs. The routing results for the proposed infiltration gallery is summarized in Table No. 6 below.  

 

Table 6: Infiltration Gallery - Stage-Storage-Discharge Capacity 

 

Available Capacity Actual Capacity Used 

Peak Flow 

m³/s 

Storage 
Volume 

m³ 

Storage 
Elevation 

m 

Peak Flow 

m³/s 

Storage 
Volume 

m³ 

Storage 
Elevation 

m 

Bottom of Gallery 0.002 0.00 343.70 --- --- --- 

5-Year Design Storm --- --- --- 0.002 83.1 344.43 

Top of Gallery 

 
0.0019 207.8 345.53 --- --- --- 

100-Year Design Storm --- --- --- 0.002 188.0 345.36 

Top of DICB Grate 0.0019 209.3 346.33 --- --- --- 

Start of Overflow to 
Gordon Street 

0.0019 242.7 346.60 --- --- --- 

   

 Peak flows in the above table for the design storm events are equivalent to the infiltration rate of the native soils. 

 

A summary of the post-development peak flows from the site for the 2-year to 100-year design storm events are 
provided in Table No. 7 below. 

 

Table 7: Proposed Peak Flow Rate from Site (m3/s) 

Catchment 2-Year 5-year 25-Year 100-Year 

Catchment 200 – Roof top to Infiltration 
Gallery 

0.007 m3/s 0.010 m3/s 0.015 m3/s 0.019 m3/s 

Catchment 201 – Asphalt to Infiltration 
Gallery 

0.027 m3/s 0.036 m3/s 0.054 m3/s 0.072 m3/s 

Total Flow Infiltrated in Infiltration 
Gallery 

0.002 m3/s 0.002 m3/s 0.002 m3/s 0.002 m3/s 

Total Overflow to Gordon Street R.O.W. 
from Infiltration Gallery 

0.0 m3/s 0.0 m3/s 0.0 m3/s 0.0 m3/s 

Catchment 202 – To Gordon Street R.O.W. 0.005 m3/s 0.007 m3/s 0.012 m3/s 0.018 m3/s 

Total Flow to Gordon Street R.O.W. 0.005 m3/s 0.007 m3/s 0.012 m3/s 0.018 m3/s 

Catchment 203 – To Adjacent Properties 0.001 m3/s 0.001 m3/s 0.003 m3/s 0.004 m3/s 

Total Flow to Adjacent Properties 0.001 m3/s 0.001 m3/s 0.003 m3/s 0.004 m3/s 

Total Flow from Site 0.006 m3/s 0.008 m3/s 0.015 m3/s 0.022 m3/s 

 

A summary of the pre- and post-development peak flow rates from the site for the 2-year to 100-year design 
storm events are provided in Table No. 8 below. 
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Table 8: Pre- and Post-Development Conditions: Flow Rates and Runoff Volumes – All Storms 

 Peak Flow to Adjacent 
Properties / Gordon 

Street R.O.W. 

(m3/s)  

2 Year  

Pre-Development 0.028 

Post-Development 0.006 

5 Year  

Pre-Development 0.039 

Post-Development 0.008 

25 Year  

Pre-Development 0.082 

Post-Development 0.015 

100 Year  

Pre-Development 0.125 

Post-Development 0.022 

 

From Table No. 8 above, it can be observed that the proposed peak flow rate from the site, under the full range 
of design storm events, is estimated to be lower than the pre-development peak flow rate from site.  

 

Upon completion of the development, all design storm flows will be directed to the low impact development (LID) 
infiltration gallery and flows from storm events greater than the 100-year will be directed to the Gordon Street 
right-of-way prior to overflowing to adjacent properties. 

5.7 Water Quality 

Enhanced water quality treatment (80% TSS removal) for runoff generated from the asphalt area (Catchment 
201) will be achieved by routing the runoff through an oil/grit separator, Stormceptor Model EFO4 oil/grit 
separator prior to discharge to the infiltration gallery. The infiltration gallery is a Brentwood Stormtank system 
with a Debris Row to provide additional water quality prior to infiltration. Details of the oil/grit separator and 
Brentwood Stormtank have been included in Appendix “B”. 

6. WATER BUDGET 

The average annual precipitation for the area in which the study site is located is estimated to be about 916.3mm. 
This amount is based on precipitation data recorded at the Waterloo Wellington Airport meteorological station 
for the period from 1981 to 2010. The water balance has been calculated on a monthly basis based on the 
strategy provided in “Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance” 
by Thornthwaite and Mather (dated 1957). 

 

The 0.329-ha development site is understood to have underlying gravel and sand soils, with an estimated 
infiltration rate of 61.5mm/hr, based on the Guelph Permeameter Test completed by VA Wood and converted to 
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an infiltration rate using the Credit Valley Conservation Low Impact Development Stormwater Management 
Planning and Design Guide, Version 1.0 2011 (see Section 5.5).  

 

The existing pre-development site discharges to the north of the adjacent property via overland sheet flow. The 
0.329-ha site is 35% impervious, given building and driveway characteristics, which produces approximately 788 
m3 of runoff annually. 

 

Under pre-development conditions, the site currently produces approximately 854 m3 of recharge volume 
annually. 

 

The post-development site is approximately 77% impervious. The increase in impervious area results in 
additional precipitation being available for recharge and runoff, as evapotranspiration is reduced. The total 
annual runoff volume towards the infiltration gallery is 2,132 m3. Under post-development conditions the total 
annual natural recharge volume (through pervious surfaces) is 105.7 m3. 

 

An infiltration gallery has been designed to facilitate recharge and satisfy the water balance requirements for the 
overall site. The infiltration gallery has been designed with 1 metre clearance from the seasonally high 
groundwater table and 1.2 m of frost protection, where feasible. The post development potential annual 
enhanced recharge volume available is 1,557 m3, for a total potential annual recharge volume of 1,663m3. The 
design of the infiltration gallery provides a sufficient volume to satisfy the recharge and infiltration requirements. 

 

Overall, the site development provides an increase of approximately 95% (854 m3) of recharge volume from 
existing to proposed conditions. 

 

The results of the site water budget analysis, including the additional recharge provided by the infiltration gallery 
has been included in Appendix C. 

7. MAINTENANCE PLAN 

To ensure that the stormwater management system continues to function as designed and constructed, we 
recommend that the following inspections and maintenance activities be completed on an annual basis: 
 

1. Infiltration galleries will be kept “off-line” until construction is complete. They will not serve as a sediment 
control device during site construction. Sediment will be prevented from entering the infiltration facility 
using super silt fence, diversion berms or other means. 

2. We have specified clean outs at either end of the infiltration gallery to provide a means of inspecting and 
flushing them out as part of routine maintenance. 

3. Maintenance typically consists of cleaning out leaves, debris and accumulated sediment caught in 
sumps in catchbasins and manholes and inspection and cleanout of inlets and outlets annually or as 
needed. 

4. Inspection via observation in cleanouts will be performed to ensure the facility drains within the maximum 
acceptable length of time at least annually and following every major storm event (>25 mm). If the time 
required to fully drain exceeds 48 to 72 hours, they will be drained via pumping and clean out of the 
perforated distribution pipe. If slow drainage persists, the system may need removal and replacement of 
granular material and/or geotextile fabric. 

5. Regular inspections and cleanings of the Stormceptor Model EFO4 oil/grit separator and Brentwood 
Stormtank complete with Debris Row will be required as a part of the standard maintenance procedures 
carried out annually by the Owner.  
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8. SEDIMENT AND EROSION CONTROL PLAN 

Silt fence will be installed along the property boundary in all locations where runoff will discharge from the site to 
adjacent lands. The silt fence will serve to minimize the opportunity for water borne sediments to be washed on 
to the adjacent properties.  

 

Upon completion of the grading, any area not subject to active construction within 30 days will be topsoiled and 
hydroseeded as per OPSS 572. 

 

Inspection and maintenance of all silt fencing will start after installation is complete. The silt fence will be 
inspected on a weekly basis during active construction or after a rainfall event of 13mm or greater. Maintenance 
will be carried out, within 48 hours, on any part of the silt fence found to need repair. 

 

Once construction and landscaping has been substantially completed, the silt fence will be removed, any 
accumulated sediment will be removed, and the landscaping will be completed. 

 

Details of the proposed sediment and erosion control measures will be detailed on a drawing at the Site Plan 
Application stage of the project.  

9. CONCLUSIONS 

The 1871 and 1879 Gordon Street Stormwater Management and Functional Servicing report developed and 
clearly illustrated the following: 

 

1. The post-development release rate from the site to adjacent properties and the Gordon Street right-of-
way is 0.022 m3/s during the 100-year design storm event and is lower than pre-development release 
rate of 0.125 m3/s. Additionally, the post-development release rates for the 2-, 5-, and 25-year design 
storms are below the pre-development release rate and are summarized in Table 8.  

2. Quality control for the stormwater collected from the paved surfaces will be provided by routing overland 
flows through an oil/grit separator prior to discharge into the infiltration gallery. The infiltration gallery will 
consist of a Brentwood Stormtank complete with Debris Row to provide additional water quality treatment 
prior to infiltration. The proposed water quality control measures will achieve above 70% TSS removal. 

3. The site will provide infiltration through the onsite infiltration gallery consisting of Brentwood Stormtank 
Module 25 or approved equivalent. The post-development annual recharge volume is above the pre-
development recharge volume by approximately 95%. 

4. Prior to construction, a silt fence will be installed along the property boundary in all locations where runoff 
will discharge from the site to adjacent lands.  This will minimize the transport of sediment off-site during 
the construction period. 
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All of which is respectfully submitted. 

 
Yours truly, 

GM BLUEPLAN ENGINEERING LIMITED 

Per:  

 

 

 

 

Jack Turner, P.Eng. 
  

W:\Guelph\118-2018\118170 Gordon St. ZCA\5 Work In Progress\Reports, Manuals, Contracts\SWM Report\2021-03-05 Submission\118170 SWM And FSR Report_2021-03-08.Docx 

 

March 9, 2021

118170



 

 

 
 
 
 
 
 
 
 
 
 

 
Appendix A 

Geotechnical Investigation 
 

 

 





















































































































































 

 

 
 
 
 
 
 
 
 
 
 
 

Appendix B 
Pre- and Post-Development MIDUSS Model Output 

and Stage-Storage-Discharge Calculation Tables 
and Oil/Grit Separator and Brentwood Stormtank Details 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



118170 2-year pre.out
"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:         \\gamsby.local\GMProjects\Guelph\118-2018\"
"                118170 Gordon St. ZCA\5 Work in Progress\Design Calcs\2019-07-22 
Middus"
"                Output filename:                         118170 2-year pre.out"
"                Licensee name:                                            gmbp"
"                Company                                                       "
"                Date & Time last used:                7/23/2019 at 11:26:32 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      170.000   Max. Storm length"
"     2880.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"      743.000   Coefficient A"
"        6.000   Constant B"
"        0.799   Exponent C"
"        0.400   Fraction R"
"      170.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           105.606    mm/hr"
"             Total depth                  33.816    mm"
"            6   002hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 100"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          100   Catch 100 Existing Property"
"       35.000   % Impervious"
"        0.329   Total Area"
"       25.000   Flow length"
"        4.000   Overland Slope"
"        0.214   Pervious Area"
"       25.000   Pervious length"
"        4.000   Pervious slope"
"        0.115   Impervious Area"
"       25.000   Impervious length"
"        4.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
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118170 2-year pre.out
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.028     0.000     0.000     0.000 c.m/sec"
"             Catchment 100          Pervious   Impervious Total Area "
"             Surface Area           0.214      0.115      0.329      hectare"
"             Time of concentration  18.023     1.450      3.271      minutes"
"             Time to Centroid       89.989     83.076     83.835     minutes"
"             Rainfall depth         33.816     33.816     33.816     mm"
"             Rainfall volume        72.32      38.94      111.25     c.m"
"             Rainfall losses        31.705     2.050      21.326     mm"
"             Runoff depth           2.111      31.766     12.490     mm"
"             Runoff volume          4.51       36.58      41.09      c.m"
"             Runoff coefficient     0.062      0.939      0.369      "
"             Maximum flow           0.004      0.028      0.028      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.028     0.028     0.000     0.000"
" 38          START/RE-START TOTALS 100"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       0.329    hectare"
"             Total Impervious area                      0.115    hectare"
"             Total % impervious                        35.000"
" 19          EXIT"
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118170 5-year pre.out
"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:         \\gamsby.local\GMProjects\Guelph\118-2018\"
"                118170 Gordon St. ZCA\5 Work in Progress\Design Calcs\2019-07-22 
Middus"
"                Output filename:                         118170 5-year pre.out"
"                Licensee name:                                            gmbp"
"                Company                                                       "
"                Date & Time last used:                7/23/2019 at 11:30:50 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      170.000   Max. Storm length"
"     2880.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     1593.000   Coefficient A"
"       11.000   Constant B"
"        0.879   Exponent C"
"        0.400   Fraction R"
"      170.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           134.894    mm/hr"
"             Total depth                  46.775    mm"
"            6   005hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 100"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          100   Catch 100 Existing Property"
"       35.000   % Impervious"
"        0.329   Total Area"
"       25.000   Flow length"
"        4.000   Overland Slope"
"        0.214   Pervious Area"
"       25.000   Pervious length"
"        4.000   Pervious slope"
"        0.115   Impervious Area"
"       25.000   Impervious length"
"        4.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
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"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.039     0.000     0.000     0.000 c.m/sec"
"             Catchment 100          Pervious   Impervious Total Area "
"             Surface Area           0.214      0.115      0.329      hectare"
"             Time of concentration  12.476     1.315      4.789      minutes"
"             Time to Centroid       86.079     81.462     82.899     minutes"
"             Rainfall depth         46.775     46.775     46.775     mm"
"             Rainfall volume        100.03     53.86      153.89     c.m"
"             Rainfall losses        35.965     2.347      24.198     mm"
"             Runoff depth           10.810     44.428     22.577     mm"
"             Runoff volume          23.12      51.16      74.28      c.m"
"             Runoff coefficient     0.231      0.950      0.483      "
"             Maximum flow           0.019      0.037      0.039      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.039     0.039     0.000     0.000"
" 38          START/RE-START TOTALS 100"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       0.329    hectare"
"             Total Impervious area                      0.115    hectare"
"             Total % impervious                        35.000"
" 19          EXIT"
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118170 25-year pre.out
"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:         \\gamsby.local\GMProjects\Guelph\118-2018\"
"                118170 Gordon St. ZCA\5 Work in Progress\Design Calcs\2019-07-22 
Middus"
"                Output filename:                        118170 25-year pre.out"
"                Licensee name:                                            gmbp"
"                Company                                                       "
"                Date & Time last used:                7/23/2019 at 11:33:18 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      210.000   Max. Storm length"
"     2880.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     3158.000   Coefficient A"
"       15.000   Constant B"
"        0.936   Exponent C"
"        0.400   Fraction R"
"      210.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           169.546    mm/hr"
"             Total depth                  69.476    mm"
"            6   025hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 100"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          100   Catch 100 Existing Property"
"       35.000   % Impervious"
"        0.329   Total Area"
"       25.000   Flow length"
"        4.000   Overland Slope"
"        0.214   Pervious Area"
"       25.000   Pervious length"
"        4.000   Pervious slope"
"        0.115   Impervious Area"
"       25.000   Impervious length"
"        4.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
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118170 25-year pre.out
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.082     0.000     0.000     0.000 c.m/sec"
"             Catchment 100          Pervious   Impervious Total Area "
"             Surface Area           0.214      0.115      0.329      hectare"
"             Time of concentration  9.152      1.200      4.727      minutes"
"             Time to Centroid       100.709    97.488     98.917     minutes"
"             Rainfall depth         69.476     69.476     69.476     mm"
"             Rainfall volume        148.58     80.00      228.58     c.m"
"             Rainfall losses        40.980     3.086      27.717     mm"
"             Runoff depth           28.497     66.390     41.760     mm"
"             Runoff volume          60.94      76.45      137.39     c.m"
"             Runoff coefficient     0.410      0.956      0.601      "
"             Maximum flow           0.052      0.047      0.082      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.082     0.082     0.000     0.000"
" 38          START/RE-START TOTALS 100"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       0.329    hectare"
"             Total Impervious area                      0.115    hectare"
"             Total % impervious                        35.000"
" 19          EXIT"
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118170 100-year pre.out
"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:         \\gamsby.local\GMProjects\Guelph\118-2018\"
"                118170 Gordon St. ZCA\5 Work in Progress\Design Calcs\2019-07-22 
Middus"
"                Output filename:                       118170 100-year pre.out"
"                Licensee name:                                            gmbp"
"                Company                                                       "
"                Date & Time last used:                7/23/2019 at 11:54:37 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      210.000   Max. Storm length"
"     2880.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     4688.000   Coefficient A"
"       17.000   Constant B"
"        0.962   Exponent C"
"        0.400   Fraction R"
"      210.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           213.574    mm/hr"
"             Total depth                  88.830    mm"
"            6   100hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 100"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          100   Catch 100 Existing Property"
"       35.000   % Impervious"
"        0.329   Total Area"
"       25.000   Flow length"
"        4.000   Overland Slope"
"        0.214   Pervious Area"
"       25.000   Pervious length"
"        4.000   Pervious slope"
"        0.115   Impervious Area"
"       25.000   Impervious length"
"        4.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"

Page 1



118170 100-year pre.out
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.125     0.000     0.000     0.000 c.m/sec"
"             Catchment 100          Pervious   Impervious Total Area "
"             Surface Area           0.214      0.115      0.329      hectare"
"             Time of concentration  7.559      1.094      4.318      minutes"
"             Time to Centroid       100.595    96.787     98.686     minutes"
"             Rainfall depth         88.830     88.830     88.830     mm"
"             Rainfall volume        189.96     102.29     292.25     c.m"
"             Rainfall losses        43.392     4.001      29.605     mm"
"             Runoff depth           45.438     84.829     59.225     mm"
"             Runoff volume          97.17      97.68      194.85     c.m"
"             Runoff coefficient     0.512      0.955      0.667      "
"             Maximum flow           0.086      0.059      0.125      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.125     0.125     0.000     0.000"
" 38          START/RE-START TOTALS 100"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       0.329    hectare"
"             Total Impervious area                      0.115    hectare"
"             Total % impervious                        35.000"
" 19          EXIT"
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Catchment 200: Proposed Rooftop Storage (Residential Building)

Design Discharge Rate = 1.50 l/min/mm/weir 2.50E-05 m3/s/mm/weir

Max. Average Storage Depth = 100 mm

Design Discharge = 150.0 l/min/weir 0.0015 m3/s/weir

No. of Drains = 3

No. Weirs/Drain = 6

Allowable Release Rate = 2700.0 l/min 0.027 m3/s

Rooftop Area = 1,120 m2 (flat rooftop area that is available for storage)

Stage
Incremental 

Storage Discharge

(m) (m3) (m3/s)

0.000 0.0 0.000

0.025 28.0 0.011

0.050 56.0 0.023

0.075 84.0 0.034

0.100 112.0 0.045

STAGE-STORAGE-DISCHARGE TABLE

July 25, 2019

1871 Gordon Street
Our File: 118170

Therefore: 464.5 sq m/Roof Drain or 5000 sq ft/Roof Drain as per OBC



ELEV DEPTH SURFACE INCR. ACCUM.

AREA VOLUME STORAGE

VOLUME

(m) (m) (sq m) (cu m) (cu m)

343.70 0.000 117.1 0.0 0.0 Bottom of Gallery

343.71 0.010 117.1 1.1 1.1

344.10 0.400 117.1 44.3 45.4

344.50 0.800 117.1 45.4 90.8

345.00 1.300 117.1 56.8 147.6

345.25 1.550 117.1 28.4 176.0

345.53 1.830 117.1 31.8 207.8 Top of Gallery (1.2m below Pr. Grade)

345.54 1.840 1.2 0.6 208.4

345.75 2.050 1.2 0.2 208.6

346.00 2.300 1.2 0.3 208.9

346.20 2.500 1.2 0.2 209.2

346.35 2.650 1.2 0.2 209.3 T/CB Lid

346.50 2.800 150.0 15.0 224.3

346.60 2.900 200.0 18.3 242.7 Overflow @ Gordon Street

346.65 2.950 250.0 11.7 254.3

346.70 3.000 1.0 1.0 255.3 T/Curb on Site

L(dw) = 18.29 m

W(dw) = 6.40 m

Perimeter= 49.38 m

D(dw) = 1.83 m

A(c)  = 117.1 sq m

VOL(dw)= 214.2 cu m

VOL(st)= 207.8 cu m

K      = 1.71E-05 m/s

ELEV. STAGE STORAGE SOIL WEIR TOTAL
VOLUME DISCHARGE DISCHARGE DISCHARGE

(m) (m) (m3) (m3/s) (m3/s) (m3/s)
343.70 0.000 0.0 0.0000000 0.00000 0.000000 Bottom of Gallery

343.71 0.010 1.1 0.0020017 0.00000 0.002002

344.10 0.400 45.4 0.0020117 0.00000 0.002012

344.50 0.800 90.8 0.0020217 0.00000 0.002022

345.00 1.300 147.6 0.0020317 0.00000 0.002032

345.25 1.550 176.0 0.0020417 0.00000 0.002042

345.53 1.830 207.8 0.0020517 0.00000 0.002052 Top of Gallery (1.2m below Pr. Grade)

345.54 1.840 208.4 0.0020617 0.00000 0.002062

345.75 2.050 208.6 0.0020717 0.00000 0.002072

346.00 2.300 208.9 0.0020817 0.00000 0.002082

346.20 2.500 209.2 0.0020917 0.00000 0.002092

346.35 2.650 209.3 0.0021017 0.00000 0.002102 T/CB Lid

346.50 2.800 224.3 0.0021117 0.00000 0.002112

346.60 2.900 242.7 0.0021217 0.00000 0.002122 Overflow @ Gordon Street

346.65 2.950 254.3 0.0021317 0.00000 0.002132

346.70 3.000 255.3 0.0021417 0.00000 0.002142 T/Curb on Site

CATCHMENT 200 AND 201  - INFILITRATION GALLERY

 STAGE STORAGE VOLUME CALCULATIONS

BOTTOM INFILTRATION ONLY

STAGE/STORAGE/DISCHARGE TABLE

1871 & 1879 Gordon Street
MAR-COT

CITY OF GUELPH
OUR FILE: 118170

5-Mar-21



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:          W:\Guelph\118-2018\118170 Gordon St. ZCA\"
"                        5 Work in Progress\Design Calcs\2021-01-27 Middus\post"
"                Output filename:                                   Default.Out"
"                Licensee name:                                            gmbp"
"                Company                                                       "
"                Date & Time last used:                  2/5/2021 at 2:58:57 PM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      170.000   Max. Storm length"
"     2880.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"      743.000   Coefficient A"
"        6.000   Constant B"
"        0.799   Exponent C"
"        0.400   Fraction R"
"      170.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           105.606    mm/hr"
"             Total depth                  33.816    mm"
"            6   002hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 200"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          200   Catch 200 Roof Top"
"      100.000   % Impervious"
"        0.110   Total Area"
"       25.000   Flow length"
"        1.000   Overland Slope"
"        0.000   Pervious Area"
"       25.000   Pervious length"
"        1.000   Pervious slope"
"        0.110   Impervious Area"
"       25.000   Impervious length"
"        1.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
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"                     0.025     0.000     0.000     0.000 c.m/sec"
"             Catchment 200          Pervious   Impervious Total Area "
"             Surface Area           0.000      0.110      0.110      hectare"
"             Time of concentration  27.317     2.198      2.198      minutes"
"             Time to Centroid       97.835     84.196     84.196     minutes"
"             Rainfall depth         33.816     33.816     33.816     mm"
"             Rainfall volume        0.00       37.20      37.20      c.m"
"             Rainfall losses        31.705     1.990      1.990      mm"
"             Runoff depth           2.111      31.826     31.826     mm"
"             Runoff volume          0.00       35.01      35.01      c.m"
"             Runoff coefficient     0.000      0.941      0.941      "
"             Maximum flow           0.000      0.025      0.025      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.025     0.025     0.000     0.000"
" 54          POND DESIGN"
"        0.025   Current peak flow    c.m/sec"
"        0.001   Target outflow    c.m/sec"
"         35.0   Hydrograph volume    c.m"
"           5.   Number of stages"
"        0.000   Minimum water level    metre"
"        0.100   Maximum water level    metre"
"        0.000   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                  0.000     0.000     0.000"
"                0.02500   0.01100    28.000"
"                0.05000   0.02300    56.000"
"                0.07500   0.03400    84.000"
"                 0.1000   0.04500   112.000"
"             Peak outflow                  0.007    c.m/sec"
"             Maximum level                 0.016    metre"
"             Maximum storage              17.539    c.m"
"             Centroidal lag                2.110   hours"
"                  0.025     0.025     0.007     0.000 c.m/sec"
" 40          HYDROGRAPH Next link "
"            5   Next link "
"                     0.025     0.007     0.007     0.000"
" 33          CATCHMENT 201"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          201   Catchment 201"
"       70.000   % Impervious"
"        0.166   Total Area"
"       30.000   Flow length"
"        3.000   Overland Slope"
"        0.050   Pervious Area"
"       30.000   Pervious length"
"        3.000   Pervious slope"
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"        0.116   Impervious Area"
"       30.000   Impervious length"
"        3.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.027     0.007     0.007     0.000 c.m/sec"
"             Catchment 201          Pervious   Impervious Total Area "
"             Surface Area           0.050      0.116      0.166      hectare"
"             Time of concentration  21.919     1.764      2.319      minutes"
"             Time to Centroid       93.239     83.461     83.730     minutes"
"             Rainfall depth         33.816     33.816     33.816     mm"
"             Rainfall volume        16.84      39.29      56.13      c.m"
"             Rainfall losses        31.710     1.965      10.889     mm"
"             Runoff depth           2.106      31.851     22.927     mm"
"             Runoff volume          1.05       37.01      38.06      c.m"
"             Runoff coefficient     0.062      0.942      0.678      "
"             Maximum flow           0.001      0.027      0.027      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.027     0.030     0.007     0.000"
" 54          POND DESIGN"
"        0.030   Current peak flow    c.m/sec"
"        0.001   Target outflow    c.m/sec"
"         73.1   Hydrograph volume    c.m"
"          16.   Number of stages"
"      343.700   Minimum water level    metre"
"      346.700   Maximum water level    metre"
"      343.700   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                343.700     0.000     0.000"
"                343.710   0.00200     1.100"
"                344.100   0.00201    45.400"
"                344.500   0.00202    90.800"
"                345.000   0.00203   147.600"
"                345.250   0.00204   176.000"
"                345.530   0.00205   207.800"
"                345.540   0.00206   208.400"
"                345.750   0.00207   208.600"
"                346.000   0.00208   208.900"
"                346.200   0.00209   209.200"
"                346.350   0.00210   209.300"
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"                346.500   0.00211   224.300"
"                346.600   0.00212   242.700"
"                346.650   0.00213   254.300"
"                346.700   0.00214   255.300"
"             Peak outflow                  0.002    c.m/sec"
"             Maximum level               344.154    metre"
"             Maximum storage              51.521    c.m"
"             Centroidal lag                5.755   hours"
"                  0.027     0.030     0.002     0.000 c.m/sec"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     0.027     0.000     0.002     0.000"
" 33          CATCHMENT 202"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          202   Catch 202 Front of Site"
"       50.000   % Impervious"
"        0.043   Total Area"
"       10.000   Flow length"
"        3.000   Overland Slope"
"        0.022   Pervious Area"
"       10.000   Pervious length"
"        3.000   Pervious slope"
"        0.022   Impervious Area"
"       10.000   Impervious length"
"        3.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.005     0.000     0.002     0.000 c.m/sec"
"             Catchment 202          Pervious   Impervious Total Area "
"             Surface Area           0.022      0.022      0.043      hectare"
"             Time of concentration  11.338     0.912      1.576      minutes"
"             Time to Centroid       84.340     82.188     82.325     minutes"
"             Rainfall depth         33.816     33.816     33.816     mm"
"             Rainfall volume        7.27       7.27       14.54      c.m"
"             Rainfall losses        31.706     2.778      17.242     mm"
"             Runoff depth           2.110      31.038     16.574     mm"
"             Runoff volume          0.45       6.67       7.13       c.m"
"             Runoff coefficient     0.062      0.918      0.490      "
"             Maximum flow           0.000      0.005      0.005      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
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"            4   Add Runoff "
"                     0.005     0.005     0.002     0.000"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     0.005     0.000     0.002     0.000"
" 33          CATCHMENT 203"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          203   Catch 203 Flow off North of Site"
"       40.000   % Impervious"
"        0.010   Total Area"
"       10.000   Flow length"
"        5.000   Overland Slope"
"        0.006   Pervious Area"
"       10.000   Pervious length"
"        5.000   Pervious slope"
"        0.004   Impervious Area"
"       10.000   Impervious length"
"        5.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.001     0.000     0.002     0.000 c.m/sec"
"             Catchment 203          Pervious   Impervious Total Area "
"             Surface Area           0.006      0.004      0.010      hectare"
"             Time of concentration  9.727      0.783      1.608      minutes"
"             Time to Centroid       82.804     82.220     82.274     minutes"
"             Rainfall depth         33.816     33.816     33.816     mm"
"             Rainfall volume        2.03       1.35       3.38       c.m"
"             Rainfall losses        31.735     3.093      20.279     mm"
"             Runoff depth           2.081      30.723     13.537     mm"
"             Runoff volume          0.12       1.23       1.35       c.m"
"             Runoff coefficient     0.062      0.909      0.400      "
"             Maximum flow           0.000      0.001      0.001      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.001     0.001     0.002     0.000"
" 38          START/RE-START TOTALS 203"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       0.329    hectare"
"             Total Impervious area                      0.252    hectare"
"             Total % impervious                        76.505"
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"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:          W:\Guelph\118-2018\118170 Gordon St. ZCA\"
"                        5 Work in Progress\Design Calcs\2021-01-27 Middus\post"
"                Output filename:                                   Default.Out"
"                Licensee name:                                            gmbp"
"                Company                                                       "
"                Date & Time last used:                  2/5/2021 at 3:31:48 PM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      170.000   Max. Storm length"
"     2880.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     1593.000   Coefficient A"
"       11.000   Constant B"
"        0.879   Exponent C"
"        0.400   Fraction R"
"      170.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           134.894    mm/hr"
"             Total depth                  46.775    mm"
"            6   005hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 200"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          200   Catch 200 Roof Top"
"      100.000   % Impervious"
"        0.110   Total Area"
"       25.000   Flow length"
"        1.000   Overland Slope"
"        0.000   Pervious Area"
"       25.000   Pervious length"
"        1.000   Pervious slope"
"        0.110   Impervious Area"
"       25.000   Impervious length"
"        1.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
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"                     0.033     0.000     0.000     0.000 c.m/sec"
"             Catchment 200          Pervious   Impervious Total Area "
"             Surface Area           0.000      0.110      0.110      hectare"
"             Time of concentration  18.910     1.993      1.993      minutes"
"             Time to Centroid       91.758     82.400     82.400     minutes"
"             Rainfall depth         46.775     46.775     46.775     mm"
"             Rainfall volume        0.00       51.45      51.45      c.m"
"             Rainfall losses        35.917     2.122      2.122      mm"
"             Runoff depth           10.858     44.653     44.653     mm"
"             Runoff volume          0.00       49.12      49.12      c.m"
"             Runoff coefficient     0.000      0.955      0.955      "
"             Maximum flow           0.000      0.033      0.033      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.033     0.033     0.000     0.000"
" 54          POND DESIGN"
"        0.033   Current peak flow    c.m/sec"
"        0.001   Target outflow    c.m/sec"
"         49.1   Hydrograph volume    c.m"
"           5.   Number of stages"
"        0.000   Minimum water level    metre"
"        0.100   Maximum water level    metre"
"        0.000   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                  0.000     0.000     0.000"
"                0.02500   0.01100    28.000"
"                0.05000   0.02300    56.000"
"                0.07500   0.03400    84.000"
"                 0.1000   0.04500   112.000"
"             Peak outflow                  0.010    c.m/sec"
"             Maximum level                 0.022    metre"
"             Maximum storage              25.193    c.m"
"             Centroidal lag                2.080   hours"
"                  0.033     0.033     0.010     0.000 c.m/sec"
" 40          HYDROGRAPH Next link "
"            5   Next link "
"                     0.033     0.010     0.010     0.000"
" 33          CATCHMENT 201"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          201   Catchment 201"
"       70.000   % Impervious"
"        0.166   Total Area"
"       30.000   Flow length"
"        3.000   Overland Slope"
"        0.050   Pervious Area"
"       30.000   Pervious length"
"        3.000   Pervious slope"
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"        0.116   Impervious Area"
"       30.000   Impervious length"
"        3.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.036     0.010     0.010     0.000 c.m/sec"
"             Catchment 201          Pervious   Impervious Total Area "
"             Surface Area           0.050      0.116      0.166      hectare"
"             Time of concentration  15.173     1.599      2.881      minutes"
"             Time to Centroid       88.550     81.788     82.427     minutes"
"             Rainfall depth         46.775     46.775     46.775     mm"
"             Rainfall volume        23.29      54.35      77.65      c.m"
"             Rainfall losses        35.918     2.140      12.273     mm"
"             Runoff depth           10.857     44.636     34.502     mm"
"             Runoff volume          5.41       51.87      57.27      c.m"
"             Runoff coefficient     0.232      0.954      0.738      "
"             Maximum flow           0.004      0.036      0.036      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.036     0.041     0.010     0.000"
" 54          POND DESIGN"
"        0.041   Current peak flow    c.m/sec"
"        0.001   Target outflow    c.m/sec"
"        106.4   Hydrograph volume    c.m"
"          16.   Number of stages"
"      343.700   Minimum water level    metre"
"      346.700   Maximum water level    metre"
"      343.700   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                343.700     0.000     0.000"
"                343.710   0.00200     1.100"
"                344.100   0.00201    45.400"
"                344.500   0.00202    90.800"
"                345.000   0.00203   147.600"
"                345.250   0.00204   176.000"
"                345.530   0.00205   207.800"
"                345.540   0.00206   208.400"
"                345.750   0.00207   208.600"
"                346.000   0.00208   208.900"
"                346.200   0.00209   209.200"
"                346.350   0.00210   209.300"
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"                346.500   0.00211   224.300"
"                346.600   0.00212   242.700"
"                346.650   0.00213   254.300"
"                346.700   0.00214   255.300"
"             Peak outflow                  0.002    c.m/sec"
"             Maximum level               344.432    metre"
"             Maximum storage              83.065    c.m"
"             Centroidal lag                7.980   hours"
"                  0.036     0.041     0.002     0.000 c.m/sec"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     0.036     0.000     0.002     0.000"
" 33          CATCHMENT 202"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          202   Catch 202 Front of Site"
"       50.000   % Impervious"
"        0.043   Total Area"
"       10.000   Flow length"
"        3.000   Overland Slope"
"        0.022   Pervious Area"
"       10.000   Pervious length"
"        3.000   Pervious slope"
"        0.022   Impervious Area"
"       10.000   Impervious length"
"        3.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.007     0.000     0.002     0.000 c.m/sec"
"             Catchment 202          Pervious   Impervious Total Area "
"             Surface Area           0.022      0.022      0.043      hectare"
"             Time of concentration  7.849      0.827      2.242      minutes"
"             Time to Centroid       82.333     80.769     81.084     minutes"
"             Rainfall depth         46.775     46.775     46.775     mm"
"             Rainfall volume        10.06      10.06      20.11      c.m"
"             Rainfall losses        35.894     3.664      19.779     mm"
"             Runoff depth           10.881     43.111     26.996     mm"
"             Runoff volume          2.34       9.27       11.61      c.m"
"             Runoff coefficient     0.233      0.922      0.577      "
"             Maximum flow           0.003      0.007      0.007      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
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"            4   Add Runoff "
"                     0.007     0.007     0.002     0.000"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     0.007     0.000     0.002     0.000"
" 33          CATCHMENT 203"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          203   Catch 203 Flow off North of Site"
"       40.000   % Impervious"
"        0.010   Total Area"
"       10.000   Flow length"
"        5.000   Overland Slope"
"        0.006   Pervious Area"
"       10.000   Pervious length"
"        5.000   Pervious slope"
"        0.004   Impervious Area"
"       10.000   Impervious length"
"        5.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.001     0.000     0.002     0.000 c.m/sec"
"             Catchment 203          Pervious   Impervious Total Area "
"             Surface Area           0.006      0.004      0.010      hectare"
"             Time of concentration  6.734      0.710      2.355      minutes"
"             Time to Centroid       81.098     80.784     80.869     minutes"
"             Rainfall depth         46.775     46.775     46.775     mm"
"             Rainfall volume        2.81       1.87       4.68       c.m"
"             Rainfall losses        36.131     4.287      23.393     mm"
"             Runoff depth           10.644     42.488     23.382     mm"
"             Runoff volume          0.64       1.70       2.34       c.m"
"             Runoff coefficient     0.228      0.908      0.500      "
"             Maximum flow           0.001      0.001      0.001      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.001     0.001     0.002     0.000"
" 38          START/RE-START TOTALS 203"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       0.329    hectare"
"             Total Impervious area                      0.252    hectare"
"             Total % impervious                        76.505"
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"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:          W:\Guelph\118-2018\118170 Gordon St. ZCA\"
"                        5 Work in Progress\Design Calcs\2021-01-27 Middus\post"
"                Output filename:                                   Default.Out"
"                Licensee name:                                            gmbp"
"                Company                                                       "
"                Date & Time last used:                  2/5/2021 at 3:39:06 PM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      170.000   Max. Storm length"
"     2880.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     3158.000   Coefficient A"
"       15.000   Constant B"
"        0.936   Exponent C"
"        0.400   Fraction R"
"      170.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           185.783    mm/hr"
"             Total depth                  67.552    mm"
"            6   025hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 200"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          200   Catch 200 Roof Top"
"      100.000   % Impervious"
"        0.110   Total Area"
"       25.000   Flow length"
"        1.000   Overland Slope"
"        0.000   Pervious Area"
"       25.000   Pervious length"
"        1.000   Pervious slope"
"        0.110   Impervious Area"
"       25.000   Impervious length"
"        1.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
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"                     0.047     0.000     0.000     0.000 c.m/sec"
"             Catchment 200          Pervious   Impervious Total Area "
"             Surface Area           0.000      0.110      0.110      hectare"
"             Time of concentration  12.857     1.754      1.754      minutes"
"             Time to Centroid       89.137     81.044     81.044     minutes"
"             Rainfall depth         67.552     67.552     67.552     mm"
"             Rainfall volume        0.00       74.31      74.31      c.m"
"             Rainfall losses        39.582     2.356      2.356      mm"
"             Runoff depth           27.970     65.196     65.196     mm"
"             Runoff volume          0.00       71.72      71.72      c.m"
"             Runoff coefficient     0.000      0.965      0.965      "
"             Maximum flow           0.000      0.047      0.047      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.047     0.047     0.000     0.000"
" 54          POND DESIGN"
"        0.047   Current peak flow    c.m/sec"
"        0.001   Target outflow    c.m/sec"
"         71.7   Hydrograph volume    c.m"
"           5.   Number of stages"
"        0.000   Minimum water level    metre"
"        0.100   Maximum water level    metre"
"        0.000   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                  0.000     0.000     0.000"
"                0.02500   0.01100    28.000"
"                0.05000   0.02300    56.000"
"                0.07500   0.03400    84.000"
"                 0.1000   0.04500   112.000"
"             Peak outflow                  0.015    c.m/sec"
"             Maximum level                 0.033    metre"
"             Maximum storage              36.942    c.m"
"             Centroidal lag                2.054   hours"
"                  0.047     0.047     0.015     0.000 c.m/sec"
" 40          HYDROGRAPH Next link "
"            5   Next link "
"                     0.047     0.015     0.015     0.000"
" 33          CATCHMENT 201"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          201   Catchment 201"
"       70.000   % Impervious"
"        0.166   Total Area"
"       30.000   Flow length"
"        3.000   Overland Slope"
"        0.050   Pervious Area"
"       30.000   Pervious length"
"        3.000   Pervious slope"
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"        0.116   Impervious Area"
"       30.000   Impervious length"
"        3.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.054     0.015     0.015     0.000 c.m/sec"
"             Catchment 201          Pervious   Impervious Total Area "
"             Surface Area           0.050      0.116      0.166      hectare"
"             Time of concentration  10.316     1.407      2.794      minutes"
"             Time to Centroid       86.583     80.567     81.504     minutes"
"             Rainfall depth         67.552     67.552     67.552     mm"
"             Rainfall volume        33.64      78.50      112.14     c.m"
"             Rainfall losses        39.601     2.569      13.678     mm"
"             Runoff depth           27.951     64.983     53.874     mm"
"             Runoff volume          13.92      75.51      89.43      c.m"
"             Runoff coefficient     0.414      0.962      0.798      "
"             Maximum flow           0.011      0.051      0.054      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.054     0.062     0.015     0.000"
" 54          POND DESIGN"
"        0.062   Current peak flow    c.m/sec"
"        0.001   Target outflow    c.m/sec"
"        161.1   Hydrograph volume    c.m"
"          16.   Number of stages"
"      343.700   Minimum water level    metre"
"      346.700   Maximum water level    metre"
"      343.700   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                343.700     0.000     0.000"
"                343.710   0.00200     1.100"
"                344.100   0.00201    45.400"
"                344.500   0.00202    90.800"
"                345.000   0.00203   147.600"
"                345.250   0.00204   176.000"
"                345.530   0.00205   207.800"
"                345.540   0.00206   208.400"
"                345.750   0.00207   208.600"
"                346.000   0.00208   208.900"
"                346.200   0.00209   209.200"
"                346.350   0.00210   209.300"
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"                346.500   0.00211   224.300"
"                346.600   0.00212   242.700"
"                346.650   0.00213   254.300"
"                346.700   0.00214   255.300"
"             Peak outflow                  0.002    c.m/sec"
"             Maximum level               344.894    metre"
"             Maximum storage             135.510    c.m"
"             Centroidal lag               11.632   hours"
"                  0.054     0.062     0.002     0.000 c.m/sec"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     0.054     0.000     0.002     0.000"
" 33          CATCHMENT 202"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          202   Catch 202 Front of Site"
"       50.000   % Impervious"
"        0.043   Total Area"
"       10.000   Flow length"
"        3.000   Overland Slope"
"        0.022   Pervious Area"
"       10.000   Pervious length"
"        3.000   Pervious slope"
"        0.022   Impervious Area"
"       10.000   Impervious length"
"        3.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.012     0.000     0.002     0.000 c.m/sec"
"             Catchment 202          Pervious   Impervious Total Area "
"             Surface Area           0.022      0.022      0.043      hectare"
"             Time of concentration  5.336      0.728      2.161      minutes"
"             Time to Centroid       81.715     79.769     80.374     minutes"
"             Rainfall depth         67.552     67.552     67.552     mm"
"             Rainfall volume        14.52      14.52      29.05      c.m"
"             Rainfall losses        39.573     5.566      22.570     mm"
"             Runoff depth           27.978     61.985     44.982     mm"
"             Runoff volume          6.02       13.33      19.34      c.m"
"             Runoff coefficient     0.414      0.918      0.666      "
"             Maximum flow           0.006      0.010      0.012      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
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"            4   Add Runoff "
"                     0.012     0.012     0.002     0.000"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     0.012     0.000     0.002     0.000"
" 33          CATCHMENT 203"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          203   Catch 203 Flow off North of Site"
"       40.000   % Impervious"
"        0.010   Total Area"
"       10.000   Flow length"
"        5.000   Overland Slope"
"        0.006   Pervious Area"
"       10.000   Pervious length"
"        5.000   Pervious slope"
"        0.004   Impervious Area"
"       10.000   Impervious length"
"        5.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.003     0.000     0.002     0.000 c.m/sec"
"             Catchment 203          Pervious   Impervious Total Area "
"             Surface Area           0.006      0.004      0.010      hectare"
"             Time of concentration  4.578      0.624      2.237      minutes"
"             Time to Centroid       80.921     79.743     80.224     minutes"
"             Rainfall depth         67.552     67.552     67.552     mm"
"             Rainfall volume        4.05       2.70       6.76       c.m"
"             Rainfall losses        39.616     6.699      26.449     mm"
"             Runoff depth           27.936     60.853     41.103     mm"
"             Runoff volume          1.68       2.43       4.11       c.m"
"             Runoff coefficient     0.414      0.901      0.608      "
"             Maximum flow           0.002      0.002      0.003      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.003     0.003     0.002     0.000"
" 38          START/RE-START TOTALS 203"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       0.329    hectare"
"             Total Impervious area                      0.252    hectare"
"             Total % impervious                        76.505"
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"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:          W:\Guelph\118-2018\118170 Gordon St. ZCA\"
"                        5 Work in Progress\Design Calcs\2021-01-27 Middus\post"
"                Output filename:                                   Default.Out"
"                Licensee name:                                            gmbp"
"                Company                                                       "
"                Date & Time last used:                  2/5/2021 at 3:50:58 PM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      210.000   Max. Storm length"
"     2880.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     4688.000   Coefficient A"
"       17.000   Constant B"
"        0.962   Exponent C"
"        0.400   Fraction R"
"      210.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           213.574    mm/hr"
"             Total depth                  88.830    mm"
"            6   100hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 200"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          200   Catch 200 Roof Top"
"      100.000   % Impervious"
"        0.110   Total Area"
"       25.000   Flow length"
"        1.000   Overland Slope"
"        0.000   Pervious Area"
"       25.000   Pervious length"
"        1.000   Pervious slope"
"        0.110   Impervious Area"
"       25.000   Impervious length"
"        1.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
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"                     0.057     0.000     0.000     0.000 c.m/sec"
"             Catchment 200          Pervious   Impervious Total Area "
"             Surface Area           0.000      0.110      0.110      hectare"
"             Time of concentration  11.457     1.659      1.659      minutes"
"             Time to Centroid       104.423    97.486     97.486     minutes"
"             Rainfall depth         88.830     88.830     88.830     mm"
"             Rainfall volume        0.00       97.71      97.71      c.m"
"             Rainfall losses        43.310     2.646      2.646      mm"
"             Runoff depth           45.520     86.184     86.184     mm"
"             Runoff volume          0.00       94.80      94.80      c.m"
"             Runoff coefficient     0.000      0.970      0.970      "
"             Maximum flow           0.000      0.057      0.057      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.057     0.057     0.000     0.000"
" 54          POND DESIGN"
"        0.057   Current peak flow    c.m/sec"
"        0.001   Target outflow    c.m/sec"
"         94.8   Hydrograph volume    c.m"
"           5.   Number of stages"
"        0.000   Minimum water level    metre"
"        0.100   Maximum water level    metre"
"        0.000   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                  0.000     0.000     0.000"
"                0.02500   0.01100    28.000"
"                0.05000   0.02300    56.000"
"                0.07500   0.03400    84.000"
"                 0.1000   0.04500   112.000"
"             Peak outflow                  0.019    c.m/sec"
"             Maximum level                 0.043    metre"
"             Maximum storage              47.660    c.m"
"             Centroidal lag                2.322   hours"
"                  0.057     0.057     0.019     0.000 c.m/sec"
" 40          HYDROGRAPH Next link "
"            5   Next link "
"                     0.057     0.019     0.019     0.000"
" 33          CATCHMENT 201"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          201   Catch 201"
"       70.000   % Impervious"
"        0.166   Total Area"
"       30.000   Flow length"
"        3.000   Overland Slope"
"        0.050   Pervious Area"
"       30.000   Pervious length"
"        3.000   Pervious slope"
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"        0.116   Impervious Area"
"       30.000   Impervious length"
"        3.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.072     0.019     0.019     0.000 c.m/sec"
"             Catchment 201          Pervious   Impervious Total Area "
"             Surface Area           0.050      0.116      0.166      hectare"
"             Time of concentration  9.192      1.331      2.779      minutes"
"             Time to Centroid       102.017    97.031     97.949     minutes"
"             Rainfall depth         88.830     88.830     88.830     mm"
"             Rainfall volume        44.24      103.22     147.46     c.m"
"             Rainfall losses        43.671     3.096      15.269     mm"
"             Runoff depth           45.159     85.733     73.561     mm"
"             Runoff volume          22.49      99.62      122.11     c.m"
"             Runoff coefficient     0.508      0.965      0.828      "
"             Maximum flow           0.018      0.059      0.072      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.072     0.086     0.019     0.000"
" 54          POND DESIGN"
"        0.086   Current peak flow    c.m/sec"
"        0.001   Target outflow    c.m/sec"
"        216.9   Hydrograph volume    c.m"
"          16.   Number of stages"
"      343.700   Minimum water level    metre"
"      346.700   Maximum water level    metre"
"      343.700   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                343.700     0.000     0.000"
"                343.710   0.00200     1.100"
"                344.100   0.00201    45.400"
"                344.500   0.00202    90.800"
"                345.000   0.00203   147.600"
"                345.250   0.00204   176.000"
"                345.530   0.00205   207.800"
"                345.540   0.00206   208.400"
"                345.750   0.00207   208.600"
"                346.000   0.00208   208.900"
"                346.200   0.00209   209.200"
"                346.350   0.00210   209.300"
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"                346.500   0.00211   224.300"
"                346.600   0.00212   242.700"
"                346.650   0.00213   254.300"
"                346.700   0.00214   255.300"
"             Peak outflow                  0.002    c.m/sec"
"             Maximum level               345.355    metre"
"             Maximum storage             187.982    c.m"
"             Centroidal lag               15.499   hours"
"                  0.072     0.086     0.002     0.000 c.m/sec"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     0.072     0.000     0.002     0.000"
" 33          CATCHMENT 202"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          202   Catch 202 Front of Site"
"       50.000   % Impervious"
"        0.043   Total Area"
"       10.000   Flow length"
"        3.000   Overland Slope"
"        0.022   Pervious Area"
"       10.000   Pervious length"
"        3.000   Pervious slope"
"        0.022   Impervious Area"
"       10.000   Impervious length"
"        3.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.018     0.000     0.002     0.000 c.m/sec"
"             Catchment 202          Pervious   Impervious Total Area "
"             Surface Area           0.022      0.022      0.043      hectare"
"             Time of concentration  4.755      0.688      2.146      minutes"
"             Time to Centroid       97.550     96.291     96.743     minutes"
"             Rainfall depth         88.830     88.830     88.830     mm"
"             Rainfall volume        19.10      19.10      38.20      c.m"
"             Rainfall losses        43.505     7.737      25.621     mm"
"             Runoff depth           45.325     81.093     63.209     mm"
"             Runoff volume          9.74       17.43      27.18      c.m"
"             Runoff coefficient     0.510      0.913      0.712      "
"             Maximum flow           0.009      0.011      0.018      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
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"            4   Add Runoff "
"                     0.018     0.018     0.002     0.000"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     0.018     0.000     0.002     0.000"
" 33          CATCHMENT 203"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          203   Catch 203 Flow from North of Site"
"       40.000   % Impervious"
"        0.010   Total Area"
"       10.000   Flow length"
"        5.000   Overland Slope"
"        0.006   Pervious Area"
"       10.000   Pervious length"
"        5.000   Pervious slope"
"        0.004   Impervious Area"
"       10.000   Impervious length"
"        5.000   Impervious slope"
"        0.300   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.013   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.001   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.004     0.000     0.002     0.000 c.m/sec"
"             Catchment 203          Pervious   Impervious Total Area "
"             Surface Area           0.006      0.004      0.010      hectare"
"             Time of concentration  4.079      0.591      2.189      minutes"
"             Time to Centroid       96.861     96.274     96.543     minutes"
"             Rainfall depth         88.830     88.830     88.830     mm"
"             Rainfall volume        5.33       3.55       8.88       c.m"
"             Rainfall losses        43.992     9.314      30.121     mm"
"             Runoff depth           44.838     79.516     58.709     mm"
"             Runoff volume          2.69       3.18       5.87       c.m"
"             Runoff coefficient     0.505      0.895      0.661      "
"             Maximum flow           0.003      0.002      0.004      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.004     0.004     0.002     0.000"
" 38          START/RE-START TOTALS 203"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       0.329    hectare"
"             Total Impervious area                      0.252    hectare"
"             Total % impervious                        76.505"
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STORMCEPTOR®
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Recommended Stormceptor EFO Model: EFO4
Estimated Net Annual Sediment (TSS) Load Reduction (%): 87

Project Name: 1871 & 1879 Gordon

Project Number: 118170

Designer Name: Madeline Carter

Designer Company: GMBluePlan

Designer Email: madeline.carter@gmblueplan.ca

Designer Phone: 519-831-7814

EOR Name:  

EOR Company:
EOR Email:
EOR Phone:

Province: Ontario

City: Guelph

Nearest Rainfall Station: WATERLOO WELLINGTON AP

NCDC Rainfall Station Id: 9387

Years of Rainfall Data: 34

Net Annual Sediment 
(TSS) Load Reduction 

Sizing Summary
Stormceptor 

Model
TSS Removal 
Provided (%)

EFO4 87
EFO6 91
EFO8 92

EFO10 92
EFO12 92

Oil / Fuel Spill Risk Site? Yes

Upstream Flow Control? No

Peak Conveyance (maximum) Flow Rate (L/s): 

Site Sediment Transport Rate (kg/ha/yr):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 4.77

Runoff Coefficient 'c': 0.87

Drainage Area (ha): 0.14

% Imperviousness: 95.00

Particle Size Distribution: Fine

Target TSS Removal (%): 80.0

Site Name:

Water Quality Runoff Volume Capture (%): > 90

03/09/2021
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THIRD-PARTY TESTING AND VERIFICATION
►Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology 
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have 
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and 
performance has been third-party verified in accordance with the ISO 14034 Environmental Technology Verification (ETV) 
protocol.

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

PARTICLE SIZE DISTRIBUTION (PSD)
►The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced 
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing. 
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably 
representative of the particle size fractions found in typical urban stormwater runoff.
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Rainfall 
Intensity
(mm / hr)

Percent 
Rainfall 
Volume

(%)

Cumulative 
Rainfall 
Volume

(%)

Flow Rate 
(L/s) Flow Rate 

(L/min)

Surface 
Loading 

Rate 
(L/min/m²)

Removal 
Efficiency 

(%)

Incremental 
Removal 

(%)

Cumulative 
Removal 

(%)

1 49.9 49.9 0.34 20.0 17.0 93 46.4 46.4

2 7.0 56.9 0.68 41.0 34.0 93 6.5 52.9

3 7.0 63.9 1.02 61.0 51.0 92 6.4 59.4

4 4.4 68.3 1.35 81.0 68.0 91 4.0 63.4

5 3.2 71.5 1.69 102.0 85.0 89 2.8 66.2

6 3.5 75.0 2.03 122.0 102.0 87 3.0 69.2

7 3.1 78.1 2.37 142.0 119.0 86 2.7 71.9

8 2.3 80.4 2.71 163.0 135.0 84 1.9 73.8

9 1.9 82.3 3.05 183.0 152.0 81 1.5 75.4

10 2.0 84.3 3.39 203.0 169.0 79 1.6 77.0

11 1.8 86.1 3.72 223.0 186.0 78 1.4 78.4

12 1.4 87.5 4.06 244.0 203.0 76 1.1 79.4

13 1.3 88.8 4.40 264.0 220.0 74 1.0 80.4

14 1.1 89.9 4.74 284.0 237.0 73 0.8 81.2

15 1.1 91.0 5.08 305.0 254.0 72 0.8 82.0

16 0.8 91.8 5.42 325.0 271.0 70 0.6 82.5

17 1.0 92.8 5.76 345.0 288.0 69 0.7 83.2

18 0.9 93.7 6.09 366.0 305.0 67 0.6 83.8

19 0.7 94.4 6.43 386.0 322.0 65 0.5 84.3

20 0.8 95.2 6.77 406.0 339.0 64 0.5 84.8

21 0.6 95.8 7.11 427.0 356.0 63 0.4 85.2

22 0.5 96.3 7.45 447.0 372.0 61 0.3 85.5

23 0.4 96.7 7.79 467.0 389.0 59 0.2 85.7

24 0.2 96.9 8.13 488.0 406.0 58 0.1 85.8

25 0.2 97.1 8.47 508.0 423.0 57 0.1 86.0
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Rainfall 
Intensity
(mm / hr)

Percent 
Rainfall 
Volume

(%)

Cumulative 
Rainfall 
Volume

(%)

Flow Rate 
(L/s) Flow Rate 

(L/min)

Surface 
Loading 

Rate 
(L/min/m²)

Removal 
Efficiency 

(%)

Incremental 
Removal 

(%)

Cumulative 
Removal 

(%)

26 0.3 97.4 8.80 528.0 440.0 57 0.2 86.1

27 0.2 97.6 9.14 549.0 457.0 57 0.1 86.2

28 0.1 97.7 9.48 569.0 474.0 56 0.1 86.3

29 0.2 97.9 9.82 589.0 491.0 55 0.1 86.4

30 0.1 98.0 10.16 609.0 508.0 55 0.1 86.5

31 0.2 98.2 10.50 630.0 525.0 54 0.1 86.6

32 0.0 98.2 10.84 650.0 542.0 54 0.0 86.6

33 0.1 98.3 11.17 670.0 559.0 54 0.1 86.6

34 0.1 98.4 11.51 691.0 576.0 53 0.1 86.7

35 0.0 98.4 11.85 711.0 593.0 52 0.0 86.7

36 0.1 98.5 12.19 731.0 609.0 52 0.1 86.7

37 0.0 98.5 12.53 752.0 626.0 52 0.0 86.7

38 0.2 98.7 12.87 772.0 643.0 52 0.1 86.8

39 0.2 98.9 13.21 792.0 660.0 52 0.1 86.9

40 0.1 99.0 13.54 813.0 677.0 52 0.1 87.0

41 0.1 99.1 13.88 833.0 694.0 52 0.1 87.0

42 0.0 99.1 14.22 853.0 711.0 51 0.0 87.0

43 0.0 99.1 14.56 874.0 728.0 51 0.0 87.0

44 0.1 99.2 14.90 894.0 745.0 51 0.1 87.1

45 0.0 99.2 15.24 914.0 762.0 51 0.0 87.1

46 0.1 99.3 15.58 935.0 779.0 51 0.1 87.1

47 0.0 99.3 15.91 955.0 796.0 51 0.0 87.1

48 0.0 99.3 16.25 975.0 813.0 51 0.0 87.1

49 0.0 99.3 16.59 995.0 830.0 51 0.0 87.1

50 0.1 99.4 16.93 1016.0 847.0 51 0.1 87.2

Estimated Net Annual Sediment (TSS) Load Reduction = 87 %
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RAINFALL DATA FROM WATERLOO WELLINGTON AP RAINFALL STATION

INCREMENTAL AND CUMULATIVE TSS REMOVAL 
FOR THE RECOMMENDED STORMCEPTOR® MODEL
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Maximum Pipe Diameter / Peak Conveyance
Stormceptor 

EF / EFO Model Diameter Min Angle Inlet / 
Outlet Pipes

Max Inlet Pipe 
Diameter 

Max Outlet Pipe 
Diameter 

Peak Conveyance 
Flow Rate 

(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15

EF6 / EFO6 1.8 6 90 914 36 914 36 990 35

EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60

EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100

EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

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

SCOUR PREVENTION AND ONLINE CONFIGURATION   

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

OIL CAPTURE AND RETENTION
►While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has 
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is 
recommended for sites where oil capture and retention is a requirement.   
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INLET-TO-OUTLET DROP 
Elevation differential between inlet and outlet pipe inverts is dictated by the angle 
at which the inlet pipe(s) enters the unit.
0° - 45° :  The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45° - 90° :  The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

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

Pollutant Capacity

Stormceptor  
EF / EFO

Model 
Diameter 

Depth (Outlet 
Pipe Invert to 
Sump Floor) 

Oil Volume 
Recommended 

Sediment 
Maintenance Depth * 

Maximum 
Sediment Volume *  Maximum 

Sediment Mass ** 

(m) (ft) (m) (ft) (L) (Gal) (mm) (in) (L) (ft³) (kg) (lb)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750

EF10 / EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 / EFO12 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875

*Increased sump depth may be added to increase sediment storage capacity 
** Average density of wet packed sediment in sump = 1.6 kg/L (100 lb/ft³ ) 

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

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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PART 1 – GENERAL

1.1 WORK INCLUDED

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

1.2 REFERENCE STANDARDS & PROCEDURES

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

          Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of 
          Oil-Grit Separators
 
1.3 SUBMITTALS 
  
          1.3.1     All submittals, including sizing reports & shop drawings, shall be submitted upon request with each 
          order to the contractor then forwarded to the Engineer of Record for review and acceptance.  Shop drawings 
          shall detail all OGS components, elevations, and sequence of construction.

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

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

PART 2 – PRODUCTS

2.1 OGS POLLUTANT STORAGE

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

          2.1.1            4 ft (1219 mm) Diameter OGS Units:          1.19 m³ sediment  /  265 L oil

                              6 ft (1829 mm) Diameter OGS Units:          3.48 m³ sediment  /  609 L oil

                              8 ft (2438 mm) Diameter OGS Units:          8.78 m³ sediment  /  1,071 L oil

                              10 ft (3048 mm) Diameter OGS Units:        17.78 m³ sediment  /  1,673 L oil

                              12 ft (3657 mm) Diameter OGS Units:        31.23 m³ sediment  /  2,476 L oil

PART 3 – PERFORMANCE & DESIGN

3.1 GENERAL
 
The OGS stormwater quality treatment device shall be verified in accordance with ISO 14034:2016 Environmental 
management – Environmental technology verification (ETV).  The OGS stormwater quality treatment device shall 

STANDARD PERFORMANCE SPECIFICATION FOR
 “OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREATMENT DEVICE
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remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these 
pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during 
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering 
design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to 
the Engineer of Record.

3.2 SIZING METHODOLOGY

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

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

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

          3.3.1     To be acceptable for on-line installation, the OGS device must demonstrate an average scour test 
          effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m².

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

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

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

PIPE DATA: I.E. MAT'L DIA
INLET #1
INLET #2
OUTLET

SITE SPECIFIC DATA REQUIREMENTS

DRAINAGE AREA IMPERVIOUSNESS (%)

* PER ENGINEER OF RECORD

SLOPE % HGL

STORMCEPTOR MODEL

*

*

*
*
*

*

EFO4

*
*
* *

*
* *

*
* *

*
* *

*
*

GENERAL NOTES:
* MAXIMUM SURFACE LOADING RATE (SLR) INTO LOWER CHAMBER THROUGH

DROP PIPE IS 1135 L/min/m2 (27.9 gpm/ft2) FOR STORMCEPTOR EF4 AND 535
L/min/m2 (13.1 gpm/ft2) FOR STORMCEPTOR EFO4 (OIL CAPTURE
CONFIGURATION). WEIR HEIGHT IS 150 mm (6 INCH) FOR EF04.

1. ALL DIMENSIONS INDICATED ARE IN MILLIMETERS (INCHES) UNLESS
OTHERWISE SPECIFIED.

2. STORMCEPTOR STRUCTURE INLET AND OUTLET PIPE SIZE AND ORIENTATION
SHOWN FOR INFORMATIONAL PURPOSES ONLY.

3. UNLESS OTHERWISE NOTED, BYPASS INFRASTRUCTURE, SUCH AS ALL
UPSTREAM DIVERSION STRUCTURES, CONNECTING STRUCTURES, OR PIPE
CONDUITS CONNECTING TO COMPLETE THE STORMCEPTOR SYSTEM SHALL BE
PROVIDED AND ADDRESSED SEPARATELY.

4. DRAWING FOR INFORMATION PURPOSES ONLY.  REFER TO ENGINEER'S
SITE/UTILITY PLAN FOR STRUCTURE ORIENTATION.

5. NO PRODUCT SUBSTITUTIONS SHALL BE ACCEPTED UNLESS SUBMITTED 10
DAYS PRIOR TO PROJECT BID DATE, OR AS DIRECTED BY THE ENGINEER OF
RECORD.

INSTALLATION NOTES
A.  ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE

SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE SPECIFIED BY
ENGINEER OF RECORD.

B.  CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH
CAPACITY TO LIFT AND SET THE STRUCTURE (LIFTING CLUTCHES PROVIDED)

C.  CONTRACTOR WILL INSTALL AND LEVEL THE STRUCTURE, SEALING THE JOINTS,
LINE ENTRY AND EXIT POINTS (NON-SHRINK GROUT WITH APPROVED
WATERSTOP OR FLEXIBLE BOOT)

D.  CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT THE DEVICE
FROM CONSTRUCTION-RELATED EROSION RUNOFF.

E.  DEVICE ACTIVATION, BY CONTRACTOR, SHALL OCCUR ONLY AFTER SITE HAS
BEEN STABILIZED AND THE STORMCEPTOR UNIT IS CLEAN AND FREE OF
DEBRIS.

FOR SITE SPECIFIC DRAWINGS PLEASE CONTACT YOUR LOCAL STORMCEPTOR REPRESENTATIVE.
SITE SPECIFIC DRAWINGS ARE BASED ON THE BEST AVAILABLE INFORMATION AT THE TIME.  SOME
FIELD REVISIONS TO THE SYSTEM LOCATION OR  CONNECTION PIPING MAY BE NECESSARY BASED
ON AVAILABLE SPACE OR SITE CONFIGURATION REVISIONS.  ELEVATIONS SHOULD BE MAINTAINED
EXCEPT WHERE NOTED ON BYPASS STRUCTURE (IF REQUIRED).

STANDARD DETAIL
NOT FOR CONSTRUCTION

STRUCTURE ID *
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INLET

(SEE DETAIL 2/S-04)

BRENTWOOD

MODULE ST36+36

(SEE DETAIL 1/S-03)

BRENTWOOD OBSERVATION

PORT 10" DIA

(SEE DETAIL 4/S-03 & 1/S-04)

19mm CLEAR STONE

17.3736

17.9832

5
.
4

8
6

4

6
.
0

9
6

0

0.3048

0
.
4

5
7

2

0.9144

BRENTWOOD SIDE PANEL

(SEE DETAIL 2/S-03)

BRENTWOOD DEBRIS ROW

(SEE DETAIL 1/S-05)

INLET W/ BRENTWOOD 6" SADDLE

PORT  (SEE DETAIL 1/S-05)

BRENTWOOD DEBRIS ROW

(SEE DETAIL 1/S-05)
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a. All dimensions are measured in meters unless noted
otherwise.

b. Reference Brentwood Industries standard drawings and notes
for detailed information.

c. Reference current Brentwoood Module installation
instructions for proper installation practices.
[http://www.brentwoodindustries.com/products/stormwater-management

/stormtank/module.php#feature5]
d. Engineer of record to confirm conformance to manufacturer's

allowable proximity to other structures and slopes.
e. All inlet and pipe locations and designs by others.
f. The sub-grade and side backfill needs to be compacted to

95%, unless noted otherwise.
g. During and after installation, the Brentwood Module area

should be clearly marked and roped off to prevent
unauthorized construction and equipment trafficking over the
modules.

h. Top of Ground water is to be maintained 610 mm (2 ft) below
the module to prevent buoyancy, unless otherwise noted by
engineer.

i. The quantities related to stone and geosynthetics are
estimated values as the roll size, overlaps, waste, ect. may
vary.

Module Layout

MODULE LAYOUT

SCALE: NTS

NOTES

1

S-02

2

S-02

Material Quantity (ST-36)
ST-36 456

Platens 912

36" Columns 3648

36" Side Panels 214

10" Observation Port 3

6" Saddle Port 1

Elevations
Leveling Stone Bottom 343.6976

Module Invert 343.8500

Top of Module 345.6788

Top of Stone Backfill 345.9836

Minimum Finished Grade 346.2884

Maximum Finished Grade                              347.2000

Contractor to confirm that quantities shipped to site
match those listed above. Please report any discrepancy
or damage to Layfield immediately.
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SIDE PANELS ARE NOT REQUIRED

ON MODULES DIRECTLY ABUTTING

THE CATCH BASIN

A-A

MIN. 1"

MIN. 1"

STORMTANK

®

 MODULES

STORMTANK

®

 MODULES

PRECAST

CONCRETE

CATCH BASIN

PRECAST

CONCRETE

CATCH BASIN

(BY OTHERS)

SUMP

(OPTIONAL)

OPEN TO

MODULES

CROSS-SECTION

SECTION A-A

ORIFICE CONFIGURATIONS (BY OTHERS)

ROUND ORIFICE MULTI STAGE ORIFICE

MAXIMUM PIPE DIAMETERS

MODULE

NOMINAL PIPE DIAMETER

(mm)

ST-18 14" (356)

ST-24 20" (508)

ST-30 26" (660)

ST-33 29" (737)

ST-36 32" (813)

BOX ORIFICE

TYP. Construction Details

TYP. CATCH BASIN ABUTMENT DETAIL

3

S-03

TYPICAL DOUBLE STACKED SYSTEM

BASIC CROSS-SECTION

5

S-03

FRONT

TOP

SIDE

ISOMETRIC VIEW

3'-0" (914 mm)

1
'
-
6

"
 
(
4

5
7

 
m

m
)

Note:

8 COLUMNS PER

MODULE

STORMTANK®/ MODULE

NAME HEIGHT (mm) CAPACITY
(m^3) VOID RATIO

NOMINAL
WEIGHT (kg)

ST-36+ST-36 72 " (1828.8mm) 26.2 cf
(0.74 m^3 ) 97.00% 66.2 lbs (30kg)

3
'
-
0

"

 
[
9

1
4

m
m

]

3
'
-
0

"

 
[
9

1
4

m
m

]

DOUBLE STACKED MODULE DETAIL

1

S-03

36"( 914mm) &36"( 914mm)

SIDE PANEL DETAIL

2

S-03

36"( 914mm) &36"( 914mm)

1'-6" (457 mm)

2
'
-
1
0
"
 
(
8
6
4
 
m

m
)

RIGID

COUPLING

(BY OTHERS)

MAXIMUM OPENING

IN MODULES TO

MATCH PIPE O.D.

FLEXIBLE COUPLING

BRENTWOOD

OBSERVATION

PORT WITH LONG

END INTO MODULE

RISER PIPE

(BY OTHERS)

SURFACE GRATE OR CLOSED COVER AND FRAME

(ENGINEER TO CONFIRM)

FINISHED SURFACE

CONCRETE RING

(DESIGNED BY OTHERS)

DOUBLE STACK

OBSERVATION PORT DETAIL

4

S-03

3

4

" (19 mm)

ANGULAR STONE

STORMTANK

®

MODULES

ENGINEER OF RECORD

RESPONSIBLE FOR ENSURING

SUBGRADE SOILS MEET BEARING

AND SETTLING REQUIREMENTS

MIN. 1'-0"

(305 mm)

DEPTH SPECIFIED BY

ENGINEER OF RECORD

[6" (152mm) MIN]

MIN. 1'-0"

(305 mm)

MIN. 2'-0"

(610 mm)

MAX. 11'-0"

(3.35 m)

SUITABLE COMPACTABLE FILL

(AS NECESSARY - DESIGN BY

ENGINEER OF RECORD)

FINISHED IMPERVIOUS SURFACE

(DESIGN BY ENGINEER OF RECORD)

VEGETATED AREA TO BE DESIGNED

WITH ADEQUATE COMPACTED FILL

FOR DESIGNED LOAD RATING

(DESIGN BY ENGINEER OF RECORD)

VARIES

LAYFIELD  LP6 NON-WOVEN

GEOTEXTILE  (OR EQUAL)

SURROUNDING MODULES AND

STONE/SOIL INTERFACE
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TABLE A: OBSERVATION PORT DIMENSION

PORT SIZE OPEN SIZE RISER PIPE DIA.

STEP 1:

6" (152 mm)

8" (203 mm)

10" (254 mm)

6" (152 mm)

8" (203 mm)

10" (254 mm)

7" (178 mm)

9" (229 mm)

11" (279 mm)

STEP 2:

OBSERVATION

PORT

ALIGNMENT

HOLES (2 PLACES)

TOP PLATEN

CIRCULAR RECESSES (2

PLACES)

STACKING PIN

(2 PLACES)

SEE TABLE A FOR

OPENING SIZE

LAYOUT & CUT OPENING INTO THE CENTER OF THE TOP

PLATEN FOR BRENTWOOD OBSERVATION PORT.

STEP 3:

INSTALL OBSERVATION PORT

STEP 4:

FLANGE PLATE

MARK & CUT FLANGE PLATE FLUSH WITH

MODULE SIDE "WHEN MODULE IS ON THE

PERIMETER OF THE SYSTEM."

STEP 5:

NON-WOVEN GEOTEXTILE

FABRIC (LAYFIELD LP6 OR

APPROVED EQUAL)

INSTALL GEOTEXTILE:

WRAP SPECIFIED GEOTEXTILE FABRIC AROUND

ENTIRE INSTALLATION OF STORMTANK MODULES. CUT

"X" PATTERN INTO GEOTEXTILE FABRIC AT

OBSERVATION PORT AND PEEL EDGES OUT.

STEP 6:

SEAL FABRIC TO OBSERVATION

PORT WITH SS BANDING, WATER

RESISTANT TAPE OR NYLON

ZIP-TIE

3'-0" (914 mm)

1
'
-
6

"
 
(
4

5
7

 
m

m
)

9
"
 
(
2

2
9

 
m

m
)

1'-6" (457 mm)

10" PIPE

(SUPPLIED BY OTHERS)

TYP. Pipe Penetration Details

TYP. OBSERVATION PORT

INSTALLATION DETAIL

SMALL DIAMETER (14" [356 mm] AND SMALLER)

PIPE CONNECTION DETAIL

LARGE DIAMETER (15" [381 mm] AND GREATER)

PIPE CONNECTION DETAIL

1

S-04

2

S-04

3

S-04

STEP 1:

LOCATE AND MARK OPENING

SIDE PANEL

TRACE OUTLINE OF

PIPED TO BE

INSTALLED

STEP 3:

REINSTALL SIDE PANELS

STEP 4:

INSTALL PIPE (SLIP FIT)

STEP 5:

WRAP AND SECURE GEOTEXTILE

INLET PIPE

(BY OTHERS)

NON-WOVEN GEOTEXTILE FABRIC

(LAYFIELD LP6  OR APPROVED

EQUAL)

AROUND THE WHOLE TANK

SEAL FABRIC TO INLET

PIPE WITH

SS BANDING, WATER

RESISTANT TAPE OR

NYLON ZIP TIE (BY

OTHERS)

STEP 2:

REMOVE SIDE PANELS FROM MODULES AND

CUT OPENING

OPENING FOR PIPE

INSTALLATION

SIDE PANELS

AFTER REMOVAL

VARIES

18" (457 mm)

36" (914 mm)

DETAIL

TOP PLATEN

SIDE PANEL

INLET PIPE

(BY OTHERS)

COLUMN

3
"
 
(
7

6
 
m

m
)

M
I
N

.

3
"
 
(
7

6
 
m

m
)

M
I
N

.

1.4" (35.56 mm)

MAX.

STEP 1:

LOCATE AND MARK OPENING

STEP 2:

REMOVE SIDE PANELS FROM MODULES

AND CUT OPENING

STEP 3:

REINSTALL SIDE PANELS

OPENING FOR PIPE

INSTALLATION

SIDE PANELS AFTER

REMOVAL

SIDE PANEL

TRACE OUTLINE OF

PIPED TO BE

INSTALLED

STEP 4:

INSTALL PIPE (SLIP FIT)

STEP 5:

WRAP AND SECURE GEOTEXTILE

INLET PIPE

(BY OTHERS)

NON-WOVEN GEOTEXTILE

FABRIC (LAYFIELD LP6  OR

APPROVED EQUAL)

AROUND WHOLE TANK

SEAL FABRIC TO INLET

PIPE WITH SS BANDING,

WATER RESISTANT TAPE

OR NYLON ZIP TIE (BY

OTHERS)

DETAIL

TOP PLATEN

SIDE PANEL

INLET PIPE

(BY OTHERS)

COLUMN

1'-6" (457 mm)

VARIES

3
"
 
(
7

6
 
m

m
)

M
I
N

.

3
"
 
(
7

6
 
m

m
)

M
I
N

.

1.4" (36.56 mm)

MAX.
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TYP. Debris Row Details

TYP. DEBRIS ROW DETAIL

1

S-05

DOUBLE STACK

SURFACE GRATE OR CLOSED COVER AND FRAME

(ENGINEER TO CONFIRM)

CONCRETE COLLAR

10" (254 mm) RISER

SURFACE GRATE OR CLOSED COVER AND FRAME

(ENGINEER TO CONFIRM)

CONCRETE COLLAR

6" (152 mm) RISER

COLLECTED DEBRIS BUILD-UP

(SHOWN FOR CLARITY)

STORMTANK

®

 MODULE

GEOTEXTILE FABRIC AROUND

PERIMETER OF DEBRIS ROW.

DO NOT EXTEND GEOTEXTILE

FABRIC UP TO THE TOP OF MODULE.

DEBRIS ROW PERIMETER

SIDE PANELS

INFLUENT PIPE

INFLUENT "WYE"

CONNECTION

GEOTEXTILE FABRIC SECURED

TO SIDE PANEL WITH ZIP TIES.

NOTE: GEOTEXTILE HEIGHT BASED ON

HYDROGRAPH ELEVATION OF SELECTED STORM

OR MINIMUM 12" (305mm), WHICHEVER IS

GREATER.

SIDE PANELS AND GEOTEXTILE FABRIC ALONG THE

PERIMETER OF DEBRIS ROW

 FINISHED DEBRIS ROW WITH INLET AND OBSERVATION

PORT

TYP. DEBRIS ROW CROSS SECTION

`

-

NOTE: GEOTEXTILE HEIGHT BASED ON

HYDROGRAPH ELEVATION OF SELECTED

STORM OR MINIMUM 12" (305mm),

WHICHEVER IS GREATER.

GEOTEXTILE FABRIC AROUND

PERIMETER OF DEBRIS ROW SECURED

TO SIDE PANELS WITH ZIP TIES.

DO NOT EXTEND GEOTEXTILE

FABRIC UP TO THE TOP OF MODULE.

GEOTEXTILE FABRIC BETWEEN

STONE AND MODULES

DEBRIS ROW PERIMETER SIDE PANELS

TOP PLATENS

LENGTHS NEED TO BE CONFIRMED

FROM MODULE  LAYOUT (REFER TO 2/S-02)

OUTER EDGE

SIDE PANELS

TOP PLATENS

OBSERVATION PORT

-NUMBER OF OBSERVATION PORTS

NEED TO BE CONFIRMED FROM

MODULE LAYOUT (REFER TO 2/S-02)

DEBRIS ROW

RISER PIPE

RISER PIPE

(BY OTHERS)

INLET PIPE

FLEXIBLE

SADDLE PORT
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General Conditions

· Review installation procedures and coordinate the installation with other construction

activities, such as grading, excavation, utilities, construction access, erosion control,

etc.

· Engineered Drawings supersede all provided documentation, as the information

furnished in this document is based on a typical installation.

· When installed based on Brentwood’s Site Preparation and Installation Instructions or

similar, a StormTank® system can support an HS-25 load.

· Coordinate the installation with manufacturer’s representative/distributor to be on-site

to review start up procedures and installation instructions.

· Components shall be unloaded, handled and stored in an area protected from traffic

and in a manner to prevent damage.

· Assembled modules may be walked on, but vehicular traffic is prohibited until backfilled

per Manufacturer’s requirements. Protect the installation against damage with highly

visible construction tape, fencing, or other means until construction is complete.

Ensure all construction occurs in accordance with Federal, Provincial and Local Laws,

Ordinances, Regulations and Safety Requirements.

· Extra care and caution should be taken when temperatures are at or below 40° F (4.4°

C).

1.0 StormTank® Assembly

StormTank® Modules:

StormTank® modules are delivered to the site as palletized components requiring simple

assembly. No special equipment, tools or bonding agents are required; only a rubber mallet.

A single worker can typically assemble a module in two minutes.

ASSEMBLY INSTRUCTIONS:

1. Place a platen on a firm level surface and insert the eight (8) columns into the platen

receiver cups. Firmly tap each column with a rubber mallet to ensure the column is

seated.

2. Place a second platen on a firm level surface. Flip the previously assembled

components upside down onto the second platen, aligning the columns into the

platen receiver cups.

3. Once aligned, seat the top assembly by alternating taps, with a rubber mallet at each

structural column until all columns are firmly seated.

SIDE PANEL

4. If side panels are required, firmly tap the top platen upward to raise the top platen.

Insert the side panel into the bottom platen.

5. Align the top of the side panel with the top platen and firmly seat the top platen

utilizing a rubber mallet.

GENERAL NOTES:

· Remove packaging material and check for any damage. Report any damaged

components to a StormTank® Distributor or Brentwood personnel.

· StormTank® components are backed by a one year warranty, when installed per

manufacturer’s recommendations.

2.0 Basin Excavation

1. Stake out and excavate to elevations per approved plans.Excavation Requirements:

a. Sub-grade excavation must be a minimum of 6” (152 mm) below designed

StormTank® Module invert.

b. The excavation should extend a minimum of 12” (305 mm) beyond the

StormTank® dimensions in each length and width (an additional 24” [610 mm] in

total length and total width) to allow for adequate placement of side backfill

material.

c. Remove objectionable material encountered within the excavation, including

protruding material from the walls.

d. Furnish, install, monitor and maintain excavation support (e.g., shoring, bracing,

trench boxes, etc.) as required by Federal, Provincial and Local Laws,

Ordinances, Regulations and Safety Requirements.

3.0 Sub-Grade Requirements

1. Sub-grade shall be unfrozen, level (plus or minus 1%), and free of lumps or debris

with no standing water, mud or muck. Do not use materials nor mix with materials

that are frozen and/or coated with ice or frost.

2. Unstable, unsuitable and/or compromised areas should be brought to the Engineer’s

attention and mitigating efforts determined prior to compacting the sub-grade.

3. Sub-grade must be compacted to 95% Standard Proctor Density or as approved by

the Engineer of Record. If code requirements restrict subgrade compaction, it is the

requirement of the geotechnical Engineer to verify that the bearing capacity and

settlement criteria for support of the system are met. *

* The Engineer of Record shall reference Brentwood document Appendix A for minimum

soil bearing capacity required based on Load Rating and top cover depth. Minimum

soil bearing capacity is required so that settlements are less than 1” through the entire

sub-grade and do not exceed long-term 1/2” differential settlement between any two

adjacent units within the system. Sub-grade must be designed to ensure soil bearing

capacity is maintained throughout all soil saturation levels.

4.0 Leveling Bed Installation

1. Install geotextile fabric and/or liner material, as specified.

a. Geotextile fabric shall be placed per manufacturer’s recommendations.

b. Additional material to be utilized for wrapping above the system must be

protected from damage until use.

2. After the geotextile is secured, place a minimum 6” (152 mm) Leveling Bed.

a. Material should be a 3/4” (19 mm) angular stone meeting Appendix B –

Acceptable Fill Material.

b. Material should be raked free of voids, lumps, debris, sharp objects and plate

vibrated to a level with a maximum 1% slope.

3. Correct any unsatisfactory conditions.

5.0 StormTank® Module Placement

1. 1. Install geotextile fabric and/or liner material, as specified.

a. Geotextile fabric shall be placed per manufacturer’s recommendations.

b. Additional material to be utilized for wrapping above the system must be

protected from damage until use.

2. Mark the footprint of the modules for placement.

a. Ensure module perimeter outline is square or similar prior to Module placement.

b. Care should be taken to note any connections, ports or other irregular units to

be placed.

3. Install the individual modules by hand, as detailed below.

a. The modules should be installed as shown in the StormTank® submittal

drawings with the short side of perimeter modules facing outward, except as

otherwise required.

b. Make sure the top/bottom platens are in alignment in all directions to within a

maximum 1/4” (6.4 mm).

c. For double stack configurations:

i.   Install the bottom module first. DO NOT INTERMIX VARIOUS

MODULE   HEIGHTS ACROSS LAYERS. Backfilling prior to

proceeding to second layer   is optional.

ii.  Insert stacking pins (2 per module) into the top platen of the bottom

module.

iii. Place the upper module directly on top of the bottom module in the

same direction, making sure to engage the pins.

4. Install the modules to completion, taking care to avoid damage to the geotextile

and/or liner material.

5. Locate any ports or other penetration of the StormTank®.

a. Install ports/penetrations in accordance with the approved submittals, contract

documents and manufacturer’s recommendations.

6. Upon completion of module installation, wrap the modules in geotextile fabric and/or

liner.

a. Geotextile fabric shall be wrapped and secured per manufacturer’s

recommendations.

b. Seal any ports/penetrations per Manufacturer’s requirements

Notes:

· If damage occurs to the geotextile fabric or impermeable liner, repair the material in

accordance with the geotextile/liner Manufacturer’s recommendations.

6.0 Side Backfill

1. Inspect all geotextile, ensuring that no voids or damage exists; which will allow

sediment into the StormTank® system.

2. Adjust the stone/soil interface geotextile along the side of the native soil to ensure the

geotextile is taught to the native soil.

3. Once the geotextile is secured, begin to place the Side Backfill.

a. a. Material should be a 3/4” (19 mm) angular stone meeting Appendix B –

Acceptable Fill Material.

b. b. Backfill sides “evenly” around the perimeter without exceeding single 12” (305

mm) lifts.

c. Place material utilizing an excavator, dozer or conveyor boom.

d. Utilize a plate vibrator to settle the stone and provide a uniform distribution.

Notes:

· Do not apply vehicular load to the modules during placement of side backfill. All

material placement should occur with equipment located on the native soil surrounding

the system.

· If damage occurs to the geotextile fabric or impermeable liner, repair the material in

accordance with the geotextile/liner Manufacturer’s recommendations.

·

7.0 Top Backfill (Stone)

1. Begin to place the Top Backfill.

a. Material should be a 3/4” (19 mm) angular stone meeting Appendix B –

Acceptable Fill Material.

b. Place material utilizing an excavator, dozer or conveyor boom (Appendix C –

Material Placement) and use a walk-behind plate vibrator to settle the stone and

provide an even distribution.

DO NOT DRIVE ON THE MODULES WITHOUT A MINIMUM 12” (305 mm) COVER.

2. Upon completion of Top Backfilling, wrap the system in geotextile fabric and/or liner

per manufacturer’s recommendations.

3. Install metallic tape around the perimeter of the system to mark the area for future

utility detection.

Notes:

· If damage occurs to the geotextile fabric or impermeable liner, repair the material in

accordance with the geotextile/liner Manufacturer’s recommendations.

8.0 Suitable Compactable Fill

Following Top Backfill placement and geotextile fabric wrapping; complete the installation as

noted below.

Vegetated Area

1. Place fill onto the geotextile.

a. Maximum 12” (305 mm) lifts, compacted with a vibratory plate or walk behind

roller to a minimum of 90% Standard Proctor Density.

b. The minimum top cover to finished grade should not be less than 24” (610 mm)

and the maximum depth from final grade to the bottom of the lowest module

should not exceed 11’ (3.35 m).

2. Finish to the surface and complete with vegetative cover.

Impervious Area

1. Place fill onto the geotextile.

a. Maximum 12” (305 mm) lifts, compacted with a vibratory plate or walk behind

roller to a minimum of 90% Standard Proctor Density.

b. The minimum top cover to finished grade should not be less than 24” (610 mm)

and the maximum depth from final grade to the bottom of the lowest module

should not exceed 11’ (3.35 m).

2. Finish to the surface and complete with asphalt, concrete, etc.

Notes:

· A vibratory roller may only be utilized after a minimum 24” (610 mm) of compacted material has

been installed or for the installation of the asphalt wearing course.

· If damage occurs to the geotextile fabric, repair the material in accordance with the geotextile

Manufacturer’s recommendations.

· For most recent installation guidelines visit:

http://www.brentwoodindustries.com/products/stormwater-management/stormtank/module.php#feature5

9.0 Inspection and Maintenance

If the following inspections and maintenance procedures are not followed as specified below

then the end-user is responsible for the performance of the modules. These Maintenance

procedure must be performed after a heavy rainfall, flooding or any incident that will vary the

flow of water drastically.

Inspection

1. Inspect all observation ports, inflow and outflow connection and the discharge area

2. Identify and log any sediment and debris accumulation, system backup, or discharge

rate changes.

3. If there is a sufficient need for a cleanout, contact a local cleaning company for

assistance.

Cleaning:

1. If a pretreatment device is installed, follow manufacturer recommendations.

2. Using vacuum pump truck, evacuate debris from the inflow and outflow points.

3. Flush the system with clean water, forcing debris from the system.

4. Repeat steps 2 and 3 until no debris is evident.
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1871 and 1879 Gordon Street
City of Guelph

Table 1 : Monthly Water Balance - Infiltration Gallery
EXISTING CONDITION GMBP Prj #: 118070
Contributing Catchments: 100 Soil Type: Fine Sand Runoff Factor = 0.48
Contributing Area = 0.329 ha Vegetation: Shallow-rooted crops
Percent Impervious = 35% Root Zone Depth = 0.5m

Soil Moisture Retention Capacity = 50mm

Month
Daily Average 
Temperature

Monthly Heat Index
Unadjusted Daily 

Potential 
Evapotranspiration

Correction 
Factors

Adjusted Potential 
Evapotranspiration

Average 
Precipitation

P-PE
Accum. Pot. 
Water Loss

Storage ∆S
Actual 

Evapotrans-
piration

Moisture 
Surplus

Water 
Runoff

Snow Melt 
Runoff

Total 
Recharge & 

Runoff

Actual 
Runoff

Runoff 
Volume

(°C) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (m3)
Jan -6.5 0.00 0.0 24.3 0.0 65.2 65.2 186.4 0.0 0.0 0.0 11.8 0.0 11.8 5.6 19
Feb -5.5 0.00 0.0 24.6 0.0 54.9 54.9 241.3 0.0 0.0 0.0 5.9 0.0 5.9 2.8 9
Mar -1.0 0.00 0.0 30.6 0.0 61.0 61.0 302.3 0.0 0.0 0.0 2.9 0.0 2.9 1.4 5
Apr 6.2 1.39 1.0 33.6 33.6 74.5 40.9 50.0 0.0 25.8 48.7 24.3 25.2 49.6 23.8 78
May 12.5 4.00 2.0 37.8 75.6 82.3 6.7 50.0 0.0 58.1 24.2 24.3 113.5 137.8 66.1 218
Jun 17.6 6.72 2.9 38.4 111.4 82.4 -29.0 -29.0 27.0 -23.0 81.0 24.4 24.3 56.8 81.1 38.9 128
Jul 20.0 8.16 3.4 38.7 131.6 98.6 -33.0 -61.9 14.9 -12.1 85.1 25.6 24.9 28.4 53.3 25.6 84

Aug 18.9 7.49 3.2 36.0 115.2 83.9 -31.3 -93.2 7.0 -7.9 70.6 21.2 23.1 14.2 37.3 17.9 59
Sep 14.5 5.01 2.4 31.2 74.9 87.8 12.9 19.9 12.9 57.6 17.3 20.2 7.3 27.5 13.2 43
Oct 8.2 2.12 1.3 28.5 37.1 67.4 30.4 50.0 30.1 28.5 8.8 14.5 3.9 18.4 8.8 29
Nov 2.5 0.35 0.4 24.3 9.7 87.1 77.4 50.0 0.0 7.5 79.6 47.1 2.0 49.1 23.6 77
Dec -3.3 0.00 0.0 23.1 0.0 71.2 71.2 121.2 0.0 0.0 0.0 23.5 1.0 24.5 11.8 39

Total 35.2 916.3 327.3 414.2 249.8 246.8 252.3 499.1 239.6 788

POST-DEVELOPMENT CONDITION
Contributing Catchments: 200, 201, 202, 203 Soil Type: Fine Sand Runoff Factor = 0.82
Contributing Area = 0.329 ha Vegetation: Shallow-rooted crops
Percent Impervious = 77% Root Zone Depth = 0.5m

Soil Moisture Retention Capacity (mm)= 50mm 0.34

Month
Daily Average 
Temperature

Monthly Heat Index
Unadjusted Daily 

Potential 
Evapotranspiration

Correction 
Factors

Adjusted Potential 
Evapotranspiration 

Average 
Precipitation

P-PE
Accum. Pot. 
Water Loss

Storage ∆S
Actual 

Evapotrans-
piration

Moisture 
Surplus

Water 
Runoff

Snow Melt 
Runoff

Total 
Recharge & 

Runoff

Total 
Recharge 
& Runoff

Enhanced 
Recharge

Runoff 
Volume

Recharge 
Through 
Pervious 
Surfaces

Total 
Recharge 
Volume

(°C) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (m3) (m3) (m3) (m3) (m3)
Jan -6.5 0.00 0.0 24.3 0.0 65.2 65.2 186.4 0.0 0.0 0.0 14.2 0.0 14.2 46.7 34 10 2 36
Feb -5.5 0.00 0.0 24.6 0.0 54.9 54.9 241.3 0.0 0.0 0.0 7.1 0.0 7.1 23.4 17.1 5.1 1.2 18.2
Mar -1 0.00 0.0 30.6 0.0 61.0 61.0 302.3 0.0 0.0 0.0 3.5 0.0 3.5 11.7 8.5 2.6 0.6 9.1
Apr 6.2 1.39 1.0 33.6 33.6 74.5 40.9 50.0 0.0 16.5 58.0 29.0 25.2 54.2 178.4 130.3 39.2 8.8 139.2
May 12.5 4.00 2.0 37.8 75.6 82.3 6.7 50.0 0.0 37.2 45.1 37.1 113.5 150.6 495.5 362.0 108.9 24.6 386.5
Jun 17.6 6.72 2.9 38.4 111.4 82.4 -29.0 -29.0 27.0 -23.0 51.8 53.6 45.3 56.8 102.1 335.9 245.4 73.9 16.7 262.0
Jul 20 8.16 3.4 38.7 131.6 98.6 -33.0 -61.9 14.9 -12.1 54.4 56.3 50.8 28.4 79.2 260.5 190.3 57.3 12.9 203.3

Aug 18.9 7.49 3.2 36.0 115.2 83.9 -31.3 -93.2 7.0 -7.9 45.1 46.7 48.7 14.2 62.9 207.0 151.3 45.5 10.3 161.5
Sep 14.5 5.01 2.4 31.2 74.9 87.8 12.9 19.9 12.9 36.8 38.1 43.4 7.3 50.7 166.8 121.9 36.7 8.3 130.1
Oct 8.2 2.12 1.3 28.5 37.1 67.4 30.4 50.0 30.1 18.2 19.1 31.3 3.9 35.2 115.7 84.5 25.4 5.7 90.2
Nov 2.5 0.35 0.4 24.3 9.7 87.1 77.4 50.0 0.0 4.8 82.3 56.8 2.0 58.8 193.4 141.3 42.5 9.6 150.9
Dec -3.3 0.00 0.0 23.1 0.0 71.2 71.2 121.2 0.0 0.0 0.0 28.4 1.0 29.4 96.7 70.7 21.3 4.8 75.4

Total 35.2 916.3 327.3 264.8 399.2 395.6 252.3 647.9 2,131.7 1,557.3 468.7 105.7 1,663.0

Notes: Precipitation and Temperature data from Environment Canada Climate Normals 1981-2010 for Waterloo Wellington A
Monthly water balance strategy as outlined in the document Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance (Thornthwaite and Mather, 1957) 

42
854

Evapotranspiration Factor 
for Impervious Surfaces =

32

Recharge Volume

(m3)
20
10
5
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236
139
91
64



1871 and 1879 Gordon Street
City of Guelph

Table 2 : Monthly Enhanced Recharge
GMBP Prj #: 118170

Infiltration Gallery #1

Site Infiltration Gallery
Structure Length = 18.29 m
Structure Width = 6.40 m
Structure Depth = 1.80 m

Contact Area of Gallery = 205.94 sq m Volume of Gallery = 207.65 cu m

Storage Volume of Gallery = 207.65 cu m

A = contact area of structure = 205.94 sq m
V = runoff volume to be infiltrated = 207.65 cu m
P = percolation rate of native soils = 61.5 mm/hr
n = porosity of storage media (weighted) = 0.49
T = retention time = Solve for T

T = (1000 x V) / (P x n x A) = 33.46 hours  or 1.4 day draindown period

Contributing Area 0.253 ha  (Area to Infiltration Gallery)
Recharge Time 33.46 hours        / 1.39 days

Recharge Volume Potential 207.65 m3

Month
Total 

Recharge & 
Runoff 

No. of 
days

Max 
Potential 
Recharge

Available 
Recharge

Enhanced 
Recharge

(mm) (m3) (m3) (m3)
Jan 14.2 31 4,617 36 34
Feb 7.1 28 4,170 18 17
Mar 3.5 31 4,617 9 9
Apr 54.2 30 4,468 137 130
May 150.6 31 4,617 381 362
Jun 102.1 30 4,468 258 245
Jul 79.2 31 4,617 200 190
Aug 62.9 31 4,617 159 151
Sep 50.7 30 4,468 128 122
Oct 35.2 31 4,617 89 85
Nov 58.8 30 4,468 149 141
Dec 29.4 31 4,617 74 71

Total 647.9 365.0 54,364.6 1,639.3 1,557.3

Note: Drawdown is 
based on flow from 
sides and bottom 

of gallery



1871 and 1879 Gordon Street
City of Guelph

Table 3 : Monthly Water Balance Summary
GMBP Prj #: 118170

Existing 
Recharge 
Volume

Proposed 
Recharge 
Volume

Percent 
Change

(m3) (m3) (%)

Jan 20 36 81.0%

Feb 10 18 81.0%

Mar 5 9 81.0%

Apr 85 139 64.1%

May 236 387 64.0%

Jun 139 262 88.9%

Jul 91 203 122.8%

Aug 64 162 153.3%

Sep 47 130 176.7%

Oct 32 90 186.5%

Nov 84 151 79.7%

Dec 42 75 79.7%

Total 854 1,663 94.8%

Existing 
Runoff 
Volume

Proposed 
Runoff 
Volume

Percent 
Change

(m3) (m3) (%)
Jan 19 10 -44.7%
Feb 9 5 -44.7%
Mar 5 3 -44.7%
Apr 78 39 -49.9%
May 218 109 -49.9%
Jun 128 74 -42.3%
Jul 84 57 -32.0%

Aug 59 46 -22.7%
Sep 43 37 -15.5%
Oct 29 25 -12.5%
Nov 77 43 -45.1%
Dec 39 21 -45.1%

Total 788 469 -40.5%

Site

Month

Month

Site
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