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1.0 Introduction 
 
MTE Consultants Inc. was retained by 2599974 Ontario Inc. to complete the stormwater 
management design for the proposed Holiday Inn Express hotel development to be constructed 
at 326 Bryne Drive in the City of Barrie. 
 
The site is located north of intersection of Barrie View Drive and Bryne Drive. The property is 
bound to the north by forested lands, to the east and south by Bryne Drive and to the west by an 
existing commercial property and SWM pond.  For exact location of the site refer to the key plan 
located on the enclosed engineering drawings. 
 
The proposed development for the site is the construction of a six storey Holiday Inn Express 
hotel complete with at grade parking, drive aisles and landscaped areas. The construction of the 
hotel is part of Phase 1 of the overall development. Due to a future municipal roadway that will 
bisect the site to the west, Phase 2 of the development will be treated as a separate site as the 
final site plan layout cannot be finalized at this time. This report has been prepared for Phase 1 
only, with Phase 2 having its own separate stormwater management controls.  
 
This report addresses the stormwater management requirements set forth by the City of Barrie 
and proposes a design which meets the requirements for the site.  The grading, servicing and 
stormwater management details for the site are illustrated on the enclosed MTE engineering 
drawings, 45303-100 C2.1, C2.2, C2.3 and C2.4. 
 

 

2.0 Criteria 
 

The site was included in the stormwater management design put forth for the Lover’s Creek 
Stormwater Management pond which is located west of the site, behind the existing Princess 
Auto industrial development. Refer to Appendix F for the stormwater management report for the 
Lover’s Creek existing SWM pond. 
 
The stormwater management design criteria for the subject site, as established by the City of 
Barrie and the Lake Simcoe Region Conservation Authority (LSRCA), are as follows: 
 

i) Attenuate the post-development peak flow rates for the 2 to 100-year storm events to a 
maximum of 146L/s/ha (101.3L/s, 0.101m³/s); 

ii) Implementation of Enhanced Level 1 (80% TSS removal) water quality controls; 

iii) Maintain or enhance post-development infiltration volumes and recharges to pre-
development levels on a monthly basis; and,  

iv) Provide an evaluation of anticipated changes in phosphorus loadings from pre- to post-
development and how the loadings from the proposed development shall be minimized, 
and in addition provide a 100% removal of annual Total Phosphorus (TP) load.  
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3.0 Methodology 
 
In order to successfully complete the stormwater management design for this site, the following 
specific tasks were undertaken: 
 

i) Calculated the allowable runoff rate as set forth by the Barrie View Subdivision SWM 
Pond, with a max allowable release rate of 146L/s/ha (101.3L/s); 

ii) Determined the percent impervious of the site and catchment parameters for inclusion in 
SWMHYMO modeling; 

iii) Calculated post-development runoff hydrographs using SWMHYMO;  

iv) Revised the site grades to attain the required storage for runoff control; 

v) Calculated pre- and-post development phosphorus loading rates using the LRSCA 
phosphorus budget tool in Microsoft Access; and, 

vi) Calculated pre- and post-development monthly water balance for net surface runoff and 
net infiltration using the Thornthwaite and Mather method. 

 
 

4.0 Stormwater Management 
 
4.1 Catchment Parameters 
 
The following table summarizes the catchments used in the modelling of the site. The post-
development condition for the development was separated into three catchment areas: the 
building rooftop area, the controlled area, the uncontrolled area. Figure 1.0 illustrates the limits 
of the post-development catchment areas for the development.   

 
Table 4.1 - Catchment Parameters 

# Catchment 
Area 
(ha) 

% 
Impervious 

Pervious 
CN 

Impervious 
CN 

Slope 
(%) 

Flow 
Length 
(m) 

Post-Development Catchment Areas 

201 Building Rooftop 0.113 100 75 98 1.5 7.5 

202 Controlled Area 0.530 87 75 98 2.0 10.0 

203 Uncontrolled Area 0.095 40 75 98 10.0 10.0 

 
A geotechnical investigation was undertaken by Toronto Inspection Ltd. and is dated March 8, 
2019. A complete copy of their report is included in Appendix C for the City’s records.  The 
investigation revealed the site is primarily underlain by sandy silt and silty sand.  Therefore, a 
pervious CN of 75 for grass areas is appropriate.  Refer to the enclosed geotechnical report for 
details regarding the groundwater table elevation.   
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4.2 Water Quantity – Modelling Results 
 
Rooftop Controls 
 
The proposed building will incorporate flow control roof drains on the building rooftop. As per 
manufacturer’s specification, the Zurn Control-Flo Z-105 roof drains have a release rate of 
0.012L/s/mm of head per notch. Each drain will have one notch to achieve the desired release 
rate. Scupper drains are to be added to the parapet walls to limit rooftop ponding to a maximum 
depth of 0.15m. Overflow from rooftop ponding will discharge to grade for major storms events. 
Please refer to Appendix A for details of the proposed roof drains. 
 
The rooftop will be equipped with six (6) flow control roof drains. Table 4.2 summarizes the 
stage-storage-discharge relationship of the flow control roof drains. 

 
Table 4.2 - Stage-Storage-Discharge Information – Rooftop Controls 

Depth 
(m) 

Cumulative Storage Volume 
(m3) A 

Discharge, Q   
(m3/s) B Comments 

0.00 0.0 0.0000 Building Roof 

0.05 4.3 0.0037 0.05m (2 inches) ponding on roof 

0.10 21.3 0.0074 0.10m (4 inches) ponding on roof 

0.15 45.3 0.0112 0.15m (6 inches) ponding on roof 

A Refer to Appendix A for detailed volume calculations. Roof slope assumed to be 1%.  
B Discharge based on 6 roof drains with a rating of 0.012 L/s per mm of head (per notch per drain). Note that 
these FCRD are each required to have one (1) notch to achieve the required flow controls. 

 
Parking Lot Controls 

 
In addition to controlling the runoff generated on the building rooftop, runoff generated from the 
parking lot and drive aisles will be ultimately conveyed to CBMH7 wherein the flow will be 
controlled with the installation of a 140mm diameter online orifice plate on the outlet pipe. 
Storage volume for the orifice will be provided within the parking areas. The maximum depth of 
ponding permitted by grading it 0.30 metres. Table 4.3 summarizes the stage-storage-discharge 
relationship of the orifice control.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
MTE Consultants  |  45303-100  |  Holiday Inn Express  |  November 2, 2020    5 

Table 4.3 - Stage-Storage-Discharge Information – Orifice Control 

Elevation 
(m) 

Head 
(m) 

Discharge, Q 
(m3/s)A 

Volume 
(m3) B Remarks 

301.46 0.00 0.0000 0.0 140mm dia. Online Orifice Invert 

303.50 2.17 0.0613 0.0 
T/G CB1, CBMH2, CBMH3, CB4, 
CBMH5 

303.55 2.22 0.0620 2.2 T/G CBMH7, CBMH9 

303.60 2.27 0.0628 13.8 T/G CB6, CBMH8 

303.65 2.32 0.0635 45.8 Contour 

303.70 2.37 0.0642 109.7 Contour 

303.75 2.42 0.0649 211.9 Contour 

303.80 2.47 0.0656 357.2 Max Ponding 

A From orifice equation Q = CA (2gH)0.5 for a 140mm diameter orifice pipe.  
Where: C = 0.82, A = cross-sectional area, g = 9.81, H = pressure head 

 B Storage volume based on surface ponding in parking lot. Refer to Appendix A.   

 
Refer to Appendix A for details of the stage storage discharge calculations.  Refer to Appendix 
B for the SWMHYMO output files 
 
The following table summarizes the post-development site peak discharge rates for the 2 to 
100-year storm events. 

 
Table 4.4 – Summary of Flows 

Storm 
Event A 

 Post-Development Conditions Allowable 
Site Peak 
Discharge 
Rate (m3/s) D 

Controlled Site 
Discharge (201+202) 
(m3/s) B 

Uncontrolled Site 
Discharge (203) 
(m3/s) B 

Total Site Discharge 
to SWM Pond 
(m3/s) C 

2-yr 0.063 0.012 0.075 

0.101 

5-yr 0.064 0.018 0.081 

10-yr 0.064 0.022 0.085 

25-yr 0.064 0.027 0.091 

50-yr 0.064 0.031 0.095 

100-yr 0.064 0.035 0.099 

A 4-Hour Chicago Storm distribution utilized for modelling post development conditions 
B Discharge rate taken from SWMHYMO Output 
C Total discharge (controlled + uncontrolled areas) taken from SWMHYMO Output 
D Refer to Section 2.0 
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Table 4.5 summarizes the rooftop storage volume used for the 2 to 100-year storm event. 

 
Table 4.5 – Rooftop Storage Volume 

Storm 
Event A 

Building Rooftop (Catchment 201) 

Storage Volume Used 
(m3) B 

Storage Volume 
Provided 
(m3) C 

2-yr 14.8 

45.3 

5-yr 20.4 

10-yr 23.4 

25-yr 26.9 

50-yr 29.4 

100-yr 32.4 

A 4-Hour Chicago Storm distribution utilized for modelling post development conditions 
B Storage volume taken from SWMHYMO Output 
C Total storage volume provided via rooftop ponding in Catchment 201 

 
Table 4.6 summarizes the parking lot storage volume used for the 2 to 100-year storm event. 

 
Table 4.6 – Parking Lot Storage Volume 

Storm 
Event A 

Parking Lot and Landscape Area (Catchment 202) 

Storage Volume Used 
(m3) B 

Storage Volume 
Provided 
(m3) C 

2-yr 28.7 

357.2 

5-yr 50.3 

10-yr 65.9 

25-yr 90.8 

50-yr 109.0 

100-yr 130.0 

A 4-Hour Chicago Storm distribution utilized for modelling post development conditions 
B Storage volume taken from SWMHYMO Output 
C Total storage volume provided via parking lot ponding in Catchment 202 

 
The analysis indicates the following for the development: 

 For the 2-year to 100-year storm events, the total post-development peak discharge 
rates from the site do not exceed the allowable release rate of 101L/s. 

 There is sufficient rooftop storage on the proposed building rooftop to contain the 2-year 
to 100-year event.  
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 There is sufficient storage within the proposed parking area to contain the 2-year to 100-
year event for the 4-hour Chicago Storm with a maximum surface ponding depth of 
303.71m.  

 
4.3 Water Quality Control 
 
A Jellyfish Filter will be installed on the storm sewer, downstream of the online orifice plate, to 
provide water quality control for the site. The chosen unit is ETV certified and is expected to 
provide Level 1 (Enhanced) water quality control to achieve 80% TSS removal as well as 49% 
Total Phosphorus (TP) removal. The Jellyfish Filter will require regular annual maintenance to 
ensure it is operating properly per the manufacturers guidelines. The owner will enter into a 
maintenance agreement with a suitable contractor to complete this work. In addition, all the 
storm structures will have a 600 mm sump. The sizing output, ETV certification and owner’s 
maintenance manual are included in Appendix A.   

 
4.4 Infiltration and Water Balance 
 
The LSRCA requires that a monthly water budget analysis is completed for the site to examine 
the impacts of the proposed development on infiltration. Monthly water budget analyses using 
Thornthwaite & Mather method (1957) were conducted for this site under pre- and post-
development conditions, to examine the impacts of the proposed development on infiltration. 
The Canadian Climate Normals data (monthly average precipitation and temperature) between 
1981 and 2010 for station Barrie WPCC were applied in the monthly water budget analyses. 
 
The site is located within a Significant Groundwater Recharge Area where infiltration of runoff 
from paved surfaces is not permitted. However, rooftop drainage is considered a clean source 
and infiltration is permitted from this source exclusively. Therefore, the proposed infiltration 
measures on the site include passive infiltration across the site in pervious areas and infiltration 
of runoff generated on the proposed building rooftop via an infiltration gallery. The infiltration 
gallery will be sized to accommodate runoff from the rooftop for a 30mm rainfall event. The 
proposed rooftop area is 1,130m², multiplied by 30mm rainfall depth equates to a capture 
volume of 33.9m³. 
 
The infiltration gallery is proposed to be installed south of the proposed building, below the 
proposed parking lot. Based on the hydrogeological investigation, the subsurface soils generally 
comprise of sand and gravel and an infiltration rate of 200mm/hr has been used.  The 
composite high groundwater elevation was determined to be 300.80 masl. The bottom of the 
infiltration gallery will have a minimum of 1.0m of separation above the groundwater table, at an 
elevation of 301.80. The proposed gallery will be an ADS Stormtech system with a total depth of 
1.06m and a total storage volume of 43.0m³ (20% greater than the capture volume of 33.9m³). 
The resulting top of gallery elevation will be 302.86, with cover above ranging between 0.74 – 
0.96m.  An overflow connection to the on-site storm sewer is proposed which will ultimately be 
directed towards the municipal storm sewer within the Bryne Drive right-of-way. Refer to Figure 
2.0 for a cross section of the proposed gallery and Drawing C2.2 for the proposed gallery 
location. 
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The results of water budget analyses using Thornthwaite & Mather method (1957) are 
summarized in the following Table 4.7. Details of the water budget analyses are provided in 
Appendix D. 
 
Table 4.7 –Monthly Water Balance 

Month 
Precip. 
(mm) 

Pre-
Development 

Infiltration 
(m³) 

Post-
Development 

Infiltration 
(m³) 

Difference 

JAN 82.5 55 13 -43  

FEB 61.8 28 6 -21 

MAR 58.1 14 3 -11 

APR 62.2 270 145 -125 

MAY 82.4 810 369 -441 

JUN 84.8 381 234 -147 

JUL 77.2 191 157 -33 

AUG 89.9 95 142 47 

SEP 94.0 48 144 96 

OCT 77.5 24 117 94 

NOV 88.9 186 151 -35 

DEC 73.6 122 29 -93 

Total 932.9 2,223 1,512 -711 

 
As demonstrated in the table and results provided in Appendix D, the proposed development 
will result in an overall net decrease in infiltration across the site. As runoff from the parking lot 
cannot be infiltrated on this site, a water balance cannot be achieved. Therefore, the Water 
Budget Offsetting Policy will apply. Per the LSRCA Policy document updated in May 2019, the 
offsetting fee for this site is $47.00/m³ deficit, resulting in a required fee of $33,417 (711m³ x 
$47/m³).  
 
The LSRCA requires that the runoff collected in the proposed infiltration gallery achieves a draw 
down time of 48 hours. The time to drain is estimated based on equation 4.3 (Page 4-26 of the 
MECP SWM manual) as follows: 
 
A = 1000V/ Pn∆t where,  
 
A = bottom area of trench (m²) 
V = runoff volume to be infiltrated (m³) 
P = percolation rate of surrounding native soil (mm/hr) 
n = porosity of the storage media (0.4 for clear stone) 
∆t = retention time (24 to 48 hours)  
 
The proposed infiltration gallery is 4.98m wide by 15.21m long for a bottom area equal to 
75.75m².  
 
∆t = 1000 * 43m³ / 200mm/hr * 0.4 * 75.75m² 
∆t = 7.09hr 
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Therefore, a drawdown time of 7 hours can be achieved within the proposed system. Due to the 
high percolation rate of the native soils, a draw down time of 24hours is unable to be achieved. 
Further, the proposed infiltration gallery has been designed within the constraints on the site to 
achieve a minimum of 1.0m of separation from the high groundwater elevation and minimum 
cover provided above the system.  

 
4.5 Phosphorus Budget 
 
As outlined in the LSRCA Technical Guidelines for SWM Submissions, an evaluation of 
anticipated changes in phosphorus loadings between pre-development and post-development is 
required. To complete this, an area load method measuring kilogram per hectare per year 
(kg/ha/yr) is to be calculated for the site, utilizing the Phosphorus Budget Tool prepared by the 
Ministry of the Environment, in Support of Sustainable Development for the Lake Simcoe 
Watershed. Loading attenuation measures are required to be implemented on the site to 
provide a composite annual removal efficiency of 100% 
 
Under pre-development conditions the site is a vacant lot that has become vegetated with low 
grasses and therefore can be classified as Cropland. Under post-development conditions the 
site is made up of High Intensity Development (Commercial / Industrial) for the proposed 
building and parking area, and Low Intensity Development for the controlled and uncontrolled 
landscaped areas. Refer to Appendix E for land use descriptions. Figure 3.0 provides an 
illustration of the land use under pre-development conditions for the entire site. Figure 4.0 
provides an illustration of the division of land uses under post-development conditions.  
 
To reduce the total phosphorus across the site, runoff generated from the building rooftop will 
be conveyed to an on-site infiltration gallery. Runoff generated the controlled hard surface areas 
will be conveyed to an on-site Jellyfish Filter before entering the municipal storm sewer. Excess 
runoff is then conveyed to the existing downstream municipal stormwater management facility 
which can be considered as an additional level of treatment. In combination these facilities act 
as a treatment train to achieve the highest removal efficiencies for the site. Refer to Table 4.8 
for details on the proposed measures and their associated removal rates. Refer to Appendix F 
for documentation provided by the City of Barrie for the existing downstream stormwater 
management facility. 

 
Flows generated within Catchments 401 and 402 will be conveyed through the proposed 
treatment trains. Flows generated in Catchment 403 will be uncontrolled and will be conveyed 
through grassed embankments off site.  
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Table 4.8 – Phosphorus Removal 

Catchment 
Area 

Land Use 
Area 
(ha) 

P 
Coefficient 
(kg/ha/yr) 

Best-Management 
Practice 

Removal 
Efficiency A 

P 
Load 
(kg/yr) 

Pre-Development 

301 Cropland 0.738 0.19 - - 0.14 

Post-Development 

401 

High-Intensity 
Development 
(Building 
Rooftop) 

0.113 1.82 

 
Treatment Train –  

Infiltration Gallery + 
Ex. SWM Facility 

83%* 0.05 

402 

High-Intensity 
Development  
(Controlled 
Asphalt, 
Sidewalks and 
Landscape 
Areas) 

0.530 1.82 

Treatment Train – 
Jellyfish Filter + Ex. 

SWM Facility 
 

83%* 0.14 

403 

Low-Intensity 
Development 
 (Uncontrolled 
Landscaped) 

0.095 0.13 
Vegetated Filter 
Strips  

65% 0.00 

Post Development P load without BMPs (kg/yr)  1.16 Post Development P load with BMPs (kg/yr) 0.20 

Change  without BMPs (Post to Pre) (kg/yr) +1.02 Change  with BMPs (Post to Pre) +0.06 

Potential P Load Reduction with BMPs 83% 

A Composite removal efficiency based on treatment train approach using on-site best management practices and off-site 
SWM facility using the Lake Simcoe Phosphorus Budget Tool. 
Composite Removal Efficiency 
Jellyfish Filter  = 49% 
Infiltration Gallery = 60% 
SWM Pond = 63% 
Vegetated Filter Strips = 65% 
 
Catchment 401 = 1 – [(1-0.60) x (1-0.63)] = 85% 
Catchment 402 = 1 – [(1-0.49) x (1-0.63)] = 81% 
 
*The MOE Phosphorus budget tool will not allow the same land use type to be used for multiple catchment areas, 
therefore catchment 401 and 402 have been combined in the tool, and an average phosphorus removal of 83% applied to 
the combined catchments, based on their respective treatment train approaches. 
 
Total Phosphorus Reduction 
 
Post Development P Load without BMPs (kg/yr) = 1.16 
Post Development P Load with BMPs (kg/yr)      = 0.20 
 
Potential P Load Reduction with BMPs: (1-(0.20/1.16)) x 100 = 82.7%  
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As illustrated in the above table, the proposed treatment trains consisting of a Jellyfish Filter, an 
infiltration gallery and the existing downstream municipal stormwater management facility will 
result in a phosphorus loading of 0.20kg/yr, which is slightly above the pre-development 
conditions loading on the site. The total phosphorus reduction for the site with the use of the 
proposed Best Management Practices is 83%, which is less than the required reduction of 
100%. Therefore, the Phosphorus Offsetting Policy will apply. Per the LSRCA Policy document 
updated in May 2019, the offsetting fee calculation for this site is (ratio (2.5) x P deficient in kg x 
$35,000), resulting in a required fee of (2.5 x 0.20 x $35,000) = $17,500. Refer to Appendix E 
for detailed phosphorus loading calculation summary utilizing the Phosphorus Budget Tool. 

 
4.6 Erosion & Sediment Control 

 
In order to minimize the effects of erosion during the grading of the site, sediment control 
fencing will be installed: as shown on the enclosed engineering drawing, around any stockpiles 
and around the catchbasins during construction.  Any sediment that is tracked onto the road 
way during the course of construction will be cleaned by the contractor.  To help minimize the 
amount of mud being tracked onto the road way, a mud mat will be installed at the primary 
construction entrance. 
 
 

5.0 Conclusions and Recommendations 
 
Based on the foregoing analysis, it is concluded that: 
 

i) the proposed stormwater management design provides adequate attenuation of the 2 to 
100-year storm events to below the allowable rate of 146L/s/ha;  

ii) the proposed Jellyfish Filter will provide Level 1 (Enhanced) water quality treatment;  

iii) an infiltration water balance analysis has been completed for the development. The 
proposed SWM strategy will result in a net loss in annual infiltration on the site;  

iv) a phosphorus loading evaluation has been completed for the development. The 
proposed SWM strategy will result in an 83% reduction in phosphorus loads; and, 

v) upon completion of construction, the site will conform to the design criteria specified by 
the City of Barrie. 
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It is recommended that: 
 

i) the site grading be undertaken according to the proposed elevations, details and erosion 
control measures shown on the enclosed engineering drawings; 

ii) the stormwater management facilities be installed as detailed on the enclosed engineering 
drawings; and, 

iii) the stormwater management facilities be inspected by MTE Consultants Inc. during 
construction and certified to the City of Barrie upon completion. 

 
All of which is respectfully submitted, 
 
MTE CONSULTANTS INC. 
 
 
 
 
 
 
 
 
 
 
Chelsea Hiebert, P.Eng. Jeff Lerch, P.Eng. 
Design Engineer  Design Engineer 
519-743-6500 ext. 1285    519-743-6500 ext. 1307 
chiebert@mte85.com     jlerch@mte85.com 
 
CAH:scm 
\\mte85.local\mte\Proj_Mgmt\45303\100\Reports\SWM\45303-100_rpt_SWM_2020-11-02.doc 

mailto:chiebert@mte85.com


 

 

 

Appendix A 
 
 

Calculations and SWM Details 
 
 
 
 
 
 
 
 
 
  
 



 

 

CALCULATIONS 
 
 
Orifice Equation (MIDUSS NET) 
 
Q = Cc p/4 D5 sqrt(2g(H-2/3D)) 
 
 
where Cc coefficient of contraction 

H head relative to the invert of the orifice 
D  orifice diameter 
g gravitational acceleration 

 
 



HOLIDAY INN EXPRESS

CITY OF BARRIE

STORMWATER MANAGEMENT

Design Storm Information

Design storm information used in the hydrologic modeling was based on Chicago Storm distribution

Intensity-Duration-Frequency (IDF) equations for City of Barrie 
(A)

 in the form:

Where: i = Rainfall intensity (mm/hr)

t = Time of duration (min)

A, B and C = Constant (see below)

The value of the parameters for the various storm events is provided below:

2-Yr.
 (B) 5-Yr. 10-Yr. 25-Yr. 50-Yr. 100-Yr.

A 678.1 853.6 975.9 1146.3 1236.2 1426.4

B 4.699 4.699 4.699 4.922 4.699 5.273

C 0.781 0.766 0.760 0.757 0.751 0.759

(A)
 IDF parameters from Appendix B - Storm Drainage and Stormwater Management Policies and Design Guidelines, City of Barrie Engineering Department

(B)
 IDF equations used to generate rainfall files with Duration (TD) = 4 hours and Time-to-Peak Ratio (TPR) = 0.33 

CBt

A
i

)( 




HOLIDAY INN EXPRESS
Proj #: 45303-100

CAH

PHASE 1 POST DEVELOPMENT CONDITIONS

Catchment Description Hydrograph Area Perv. Perv. Ia Time to Peak

ID Method (ha) CN 
A (mm) TIMP XIMP Perv. Imperv. Perv. Imperv. Perv. Imperv. Tp (hrs)

201  Building Rooftop STANDHYD 0.113 76 5.00 100 100 7.5 7.5 0.250 0.015 1.0 1.0

202 Controlled Area STANDHYD 0.530 76 5.00 87 87 5 10 0.250 0.015 2.0 2.0

203 Uncontrolled Area STANDHYD 0.095 76 5.00 40 40 3 5 0.250 0.015 10.0 6.0

Total 0.74 83 83

Notes:
A 

Curve Number based on underlying sandy silt, as per Toronto Inspections Ltd Geotechnical Investigation for the site
B 

Initital abstraction for impervious surfaces = 2mm

Slope (%)

November 29, 2019

\\mte85.local\mte\Transfer\CAH\SWM Calculations_CAH.xlsx

Impervious (%) Flow Length (m) Manning "n"



HOLIDAY INN EXPRESS

CITY OF BARRIE

STORMWATER MANAGEMENT

PHASE 1 POST-DEVELOPMENT CONDITIONS MODEL SCHEMATIC

- "NH" denotes NASHYD hydrograph command
- "SH" denotes STANDHYD hydrograph command

201 Catchment Area

Storage Route Reservoir through 
Active / Dead Storage

Add Hydrographs

LEGEND

+

SH

201

FCRD

SH

202 203

SH

+

ORIFICE

+ Total Flow from Site to Pond

Overflow direction



HOLIDAY INN EXPRESS
Proj #: 45303-100

CAH

Stage-Storage-Discharge Relationship Rooftop Flow Controls

Proposed Building Roof Phase 1 (Catchment 201)

Total Roof Area = 0.113 ha

Total Roof Area Avail for Ponding= 0.113 ha

Number of roof drains = 6

Drain discharge = 0.012 l/s/mm head  (0.315 l/s per inch of head per notch) - 1 Notch on each

Input into SWMHYMO

Head Area

Incremental 

Volume

Cumulative 

Volume

Total 

Discharge
Discharge 

(Q)
Volume

(mm) (m
2
) (m

3
) (m

3
) (m

3
/s) m

3
/s ha.m

0 0 0 0.0 0 0.00000 0.00000

50 170 4.3 4.3 0.0037 0.00372 0.00043

100 682 21.3 25.6 0.0074 0.00744 0.00256

150 1130 45.3 70.9 0.0112 0.01116 0.00709

Notes:

-1% slope was assumed to determine ponding area at each stage

Sample Calculations (for when head = 50 mm): 

Head (mm) = water level above the top of drain = 50 mm

Area (m²) = surface area of water at corrosponding head = 236 m²  

Incremental volume (m³) = (change in head)(average surface area) = [(50+0)/1000][(236+0)/2] = 5.9 m³

Cumulative Volume (m³) = current volume + prevous volume = 5.9 + 0 = 5.9 m³

Total Discharge (m³/s) = (# roof drains)(discharge/roof drain)(total head) = (3)(0.012)(50/1000) = 0.0124 m³/s)

November 29, 2019

\\mte85.local\mte\Transfer\CAH\SWM Calculations_CAH.xlsx



HOLIDAY INN EXPRESS

CITY OF BARRIE

STORMWATER MANAGEMENT

Project Number: 45303-100
Date:

File: Q:\TOOLS\DESIGN SHEETS\0000 Storm Sewer Design Sheet Guelph_Rev8.xlsx

Orifice Calculations for Catchment 202
Qo=Cd*Ao*(2*g*Ho)^0.5

Orifice

Cd 0.63

Invert (m) 301.466
Diameter (mm) 140

Type (H/V) V

 

STAGE-STORAGE-DISCHARGE RELATIONSHIP

m m ² m
3

m
3

m
2

m m
3
/s

Orifice Invert 301.47 0.00 0 0 0.015 0 0

T/G 303.50 0.00 0.0 0.00 0.015 2.03 0.0613

303.55 90.00 2.3 2.25 0.015 2.08 0.0620

303.60 373.50 11.6 13.84 0.015 2.13 0.0628

303.65 905.50 32.0 45.81 0.015 2.18 0.0635

303.70 1650.50 63.9 109.71 0.015 2.23 0.0642

303.75 2440.00 102.3 211.98 0.015 2.28 0.0649

Max ponding (0.3m) 303.80 3370.5 145.3 357.24 0.015 2.33 0.0656

Outlet Pipe

Description

Description Stage Area
Incremental 

Volume

Cumulative 

Volume

July 15, 2020

Orifice

Orifice 

Area
Ho Flow



JF6-3-1 3 1 1.8 17.7 199

1

STANDARD OFFLINE

Thank you for the opportunity to present this information to you and your client.

CDN/Int'l: 1 (800) 565-4801 | US: 1 (888) 279-8826 www.ImbriumSystems.com

Regular scheduled inspections and maintenance is necessary to assure proper functioning of the 

Jellyfish Filter. The maintenance interval is designed to be a minimum of 12 months, but this will 

vary depending on site loading conditions and upstream pretreatment measures. Quarterly 

inspections and inspections after all storms beyond the 5-year event are recommended until enough 

historical performance data has been logged to comfortably initiate an alternative inspection interval.

Maintenance

Please see www.ImbriumSystems.com  for more information.

Jellyfish Filter System Recommendation
The Jellyfish Filter model JF6-3-1 is recommended to meet the water quality objective by treating a 

flow of 17.7 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based on 

36 years of BARRIE WPCC rainfall data for this site. This model has a sediment capacity of 199 kg, 

which meets or exceeds the estimated average annual sediment load.

Sediment 

Capacity (kg)

Treatment 

Flow Rate 

(L/s)

The Jellyfish Filter System

Jellyfish 

Model

Jellyfish Filter Sizing Report

This report provides information for the sizing and specification of the Jellyfish Filter. When 

designed properly in accordance to the guidelines detailed in the Jellyfish Filter Technical Manual, 

the Jellyfish Filter will exceed the performance and longevity of conventional horizontal bed and 

granular media filters. 

Please see www.ImbriumSystems.com  for more information.

Project Information

Location

Saturday, December 14, 2019

Barrie

Date

Project Name

Jellyfish Filter Design Overview

Barrie

Project Number

Number of 

High-Flo 

Cartridges

Number of 

Draindown 

Cartridges

Manhole 

Diameter 

(m)

The patented Jellyfish Filter is an engineered stormwater quality treatment technology featuring 

unique membrane filtration in a compact stand-alone treatment system that removes a high level 

and wide variety of stormwater pollutants. Exceptional pollutant removal is achieved at high 

treatment flow rates with minimal head loss and low maintenance costs. Each lightweight Jellyfish 

Filter cartridge contains an extraordinarily large amount of membrane surface area, resulting in 

superior flow capacity and pollutant removal capacity. 

http://www.imbriumsystems.com/






 90% Total Copper, 81% Total Lead, 70% Total Zinc



 Free oil, Floatable trash and debris

l

l

l

2

Jellyfish Filter Treatment Functions

The ability to capture fine particles as indicated by an effluent d50 median of 3 microns 

for all monitotred storm events, and a median effluent turbidity of 5 NTUs;

A median Total Phosphorus removal of 59%, and a median Total Nitrogen removal of 

51%.

Pre-treatment and Membrane Filtration

A median TSS removal efficiency of 89%, and a median SSC removal of 99%;

CDN/Int'l: 1 (800) 565-4801 | US: 1 (888) 279-8826

Field Proven Peformance

Performance

The Jellyfish filter has been field-tested on an urban site with 25 TARP qualifying rain events and 

field monitored according to the TARP field test protocol, demonstrating:

Particulate-bound pollutants such as nutrients, toxic metals, hydrocarbons and bacteria

Jellyfish efficiently captures a high level of Stormwater pollutants, including:

www.ImbriumSystems.com

59% TP removal & 51% TN removal
89% of the total suspended solids (TSS) load, including particles less than 5 microns

http://www.imbriumsystems.com/


Name:

State:

ID:

Record:

Co-ords:

JF4-1-1 1 1 1.2 2313 0.34 379 7.6 85

JF4-2-1 2 1 1.2 2313 0.34 379 12.6 142

JF6-3-1 3 1 1.8 5205 0.79 848 17.7 199

JF6-4-1 4 1 1.8 5205 0.79 848 22.7 256

JF6-5-1 5 1 1.8 5205 0.79 848 27.8 313

JF6-6-1 6 1 1.8 5205 0.79 848 28.6 370

JF8-6-2 6 2 2.4 9252 1.42 1469 35.3 398

JF8-7-2 7 2 2.4 9252 1.42 1469 40.4 455

JF8-8-2 8 2 2.4 9252 1.42 1469 45.4 512

JF8-9-2 9 2 2.4 9252 1.42 1469 50.5 569

JF8-10-2 10 2 2.4 9252 1.42 1469 50.5 626

JF10-11-3 11 3 3.0 14456 2.21 2302 63.1 711

JF10-12-3 12 3 3.0 14456 2.21 2302 68.2 768

JF10-12-4 12 4 3.0 14456 2.21 2302 70.7 796

JF10-13-4 13 4 3.0 14456 2.21 2302 75.7 853

JF10-14-4 14 4 3.0 14456 2.21 2302 78.9 910

JF10-15-4 15 4 3.0 14456 2.21 2302 78.9 967

JF10-16-4 16 4 3.0 14456 2.21 2302 78.9 1024

JF10-17-4 17 4 3.0 14456 2.21 2302 78.9 1081

JF10-18-4 18 4 3.0 14456 2.21 2302 78.9 1138

JF10-19-4 19 4 3.0 14456 2.21 2302 78.9 1195

JF12-20-5 20 5 3.6 20820 3.2 2771 113.6 1280

JF12-21-5 21 5 3.6 20820 3.2 2771 113.7 1337

JF12-22-5 22 5 3.6 20820 3.2 2771 113.7 1394

JF12-23-5 23 5 3.6 20820 3.2 2771 113.7 1451

JF12-24-5 24 5 3.6 20820 3.2 2771 113.7 1508

JF12-25-5 25 5 3.6 20820 3.2 2771 113.7 1565

JF12-26-5 26 5 3.6 20820 3.2 2771 113.7 1622

JF12-27-5 27 5 3.6 20820 3.2 2771 113.7 1679

3

Project Name: Barrie

Number of 

High-Flo 

Cartridges

Jellyfish 

Model

Treatment 

Flow Rate 

(L/s)

Sediment 

Capacity 

(kg)

www.ImbriumSystems.comCDN/Int'l: 1 (800) 565-4801 | US: 1 (888) 279-8826

Recommendation

Design System Requirements

Number of 

Draindown 

Cartridges

Manhole 

Diameter 

(m)

Wet Vol 

Below Deck 

(L)

Sump 

Storage 

(m³)

Oil 

Capacity 

(L)

Treating 90% of the average annual runoff volume, 

1676 m³, with a suspended sediment concentration of 

60 mg/L.

15.3 L/s

44°23'N, 79°41'W

Phone #:

MTE Consultants Inc.

Sediment 

Loading

557

1968 to 2003

Pretreatment Credit:

n/aPeak Release Rate:

n/a

90% of the Average Annual Runoff based on 36 years 

of BARRIE WPCC rainfall data:

Flow 

Loading

101 kg

Company:

Contact:

Notes

Total Area:

Imperviousness:

Upstream Detention

0.643 ha

Project Number:

Location:

The Jellyfish Filter model JF6-3-1 is recommended to meet the water quality objective by treating a 

flow of 17.7 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based on 

36 years of BARRIE WPCC rainfall data for this site. This model has a sediment capacity of 199 kg, 

which meets or exceeds the estimated average annual sediment load.

Project Information Rainfall

Chelsea Hiebert

Designer Information

Drainage Area

89%

BARRIE WPCCSaturday, December 14, 2019

Barrie

ON

Date:

http://www.imbriumsystems.com/


Jellyfish Filter Design Notes
l

Jellyfish Filter Typical Layout

l

l

l

l

l

l

l

l

4

3.6 40º 300 450

www.ImbriumSystems.comCDN/Int'l: 1 (800) 565-4801 | US: 1 (888) 279-8826

The Jellyfish Filter can be built at all depths of cover generally associated with conventional 

stormwater conveyance systems. For sites that require minimal depth of cover for the stormwater 

infrastructure, the Jellyfish Filter can be applied in a shallow application using a hatch cover. The 

general minimum depth of cover is 36 inches (915 mm) from top of the underslab to outlet invert.

If driving head caclulations account for water elevation during submerged conditions the Jellyfish 

Filter will function effectively under submerged condtions.

Jellyfish Filter systems may incorporate grated inlets depending on system configuration. 

For sites with water quality treatment flow rates or mass loadings that exceed the design flow rate of 

the largest standard Jellyfish Filter manhole models, systems can be designed that hydraulically 

connect multiple Jellyfish Filters in series or alternatively Jellyfish Vault units can be designed.

2.4 52º 250 300

3.0 48º 300 450

1.2 62º 150 200

1.8 59º 200 250

Typically the Jellyfish Filter is designed in an offline configuration, as all stormwater filter systems 

will perform for a longer duration between required maintenance services when designed and 

applied in off-line configurations. Depending on the design parameters, an optional internal bypass 

may be incorporated into the Jellyfish Filter, however note the inspection and maintenance 

frequency should be expected to increase above that of an off-line system. Speak to your local 

representative for more information.

Typically, 18 inches (457 mm) of driving head is designed into the system, calculated as the 

difference in elevation between the top of the diversion structure weir and the invert of the Jellyfish 

Filter outlet pipe.  Alternative driving head values can be designed as 12 to 24 inches (305 to 

610mm) depending on specific site requirements, requiring additional sizing and design assistance.

Typically, the Jellyfish Filter is designed with the inlet pipe configured 6 inches (150 mm) above the 

outlet invert elevation. However, depending on site parameters this can vary to an optional 

configuration of the inlet pipe entering the unit below the outlet invert elevation. 
The Jellyfish Filter can accommodate multiple inlet pipes within certain restrictions. 

Model Diameter (m)
Minimum Angle 

Inlet / Outlet Pipes

Minimum Inlet Pipe 

Diameter (mm)

Minimum Outlet Pipe 

Diameter (mm)

While the optional inlet below deck configuration offers 0 to 360 degree flexibility between the inlet 

and outlet pipe, typical systems conform to the following:

http://www.imbriumsystems.com/
















 

Verification Statement – Imbrium Systems Inc., Jellyfish® Filter JF4-2-1 

Page 1 of 7 

 

  
  V

er
if

ic
a

ti
o

n
 S

ta
te

m
e

n
t 


  V
e

ri
fi

ca
ti

o
n

 S
ta

te
m

e
n

t 


 V
e

ri
fi

ca
ti

o
n

 S
ta

te
m

e
n

t 


 VERIFICATION 

STATEMENT 
 

GLOBE Performance Solutions 
Verifies the performance of 

 

 

 

Jellyfish® Filter JF4-2-1 
Developed by Imbrium Systems, Inc.,  

Whitby, Ontario, Canada 

 

 

In accordance with 

ISO 14034:2016 
Environmental management —  

Environmental technology verification (ETV) 

 

 

____________________________________ 

John D. Wiebe, PhD 

Executive Chairman 

GLOBE Performance Solutions 

 

August 3, 2017 

Vancouver, BC, Canada 
 

 

 

Verification Body  
GLOBE Performance Solutions 

404 – 999 Canada Place | Vancouver, B.C | Canada |V6C 3E2 
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Technology description and application 
 

The Jellyfish® Filter is an engineered stormwater quality treatment technology designed to remove a 

variety of stormwater pollutants including floatable trash and debris, oil, coarse and fine suspended 

sediments, and particulate-bound pollutants such as nutrients, heavy metals, and hydrocarbons. The 

Jellyfish Filter combines gravitational pre-treatment (sedimentation and floatation) and membrane 

filtration in a single compact structure. The system utilizes membrane filtration cartridges comprised of 

multiple pleated filter elements (“filtration tentacles”) that provide high filtration surface area with the 

associated advantages of high flow rate, high sediment capacity, and low filtration flux rate.   

 

 
 

Figure 1. Cut-away graphic of a Jellyfish® Filter manhole with 6 hi-flo cartridges and 1 

draindown cartridge 

 

Figure 1 depicts a cut-away graphic of a typical 6-ft diameter Jellyfish® Filter manhole with 6 hi-flo 

cartridges and 1 draindown cartridge (JF6-6-1).  Stormwater influent enters the system through the inlet 

pipe and builds a pond behind the maintenance access wall, with the pond elevation providing driving 

head. Flow is channeled downward into the lower chamber beneath the cartridge deck. A flexible 

separator skirt (not shown in the graphic) surrounds the filtration zone where the filtration tentacles of 

each cartridge are suspended, and the volume between the vessel wall and the outside surface of the 

separator skirt comprises a pretreatment channel. As flow spreads throughout the pretreatment 

channel, floatable pollutants accumulate at the surface of the pond behind the maintenance access wall 

and also beneath the cartridge deck in the pretreatment channel, while coarse sediments settle to the 

sump. Flow proceeds under the separator skirt and upward into the filtration zone, entering each 

filtration tentacle and depositing fine suspended sediment and associated particulate-bound pollutants on  

the outside surface of the membranes. Filtered water proceeds up the center tube of each tentacle, with 

the flow from each tentacle combining under the cartridge lid, and discharging to the top of the 
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cartridge deck through the cartridge lid orifice. Filtered effluent from the hi-flo cartridges enters a pool 

enclosed by a 15-cm high weir, and if storm intensity and resultant driving head is sufficient, filtered 

water overflows the weir and proceeds across the cartridge deck to the outlet pipe. Filtered effluent 

discharging from the draindown cartridge(s) passes directly to the outlet pipe, and requires only a 

minimal amount of driving head (2.5 cm) to provide forward flow. As storm intensity subsides and 

driving head drops below 15 cm, filtered water within the backwash pool reverses direction and passes 

backward through the hi-flo cartridges, and thereby dislodges sediment from the membranes which 

subsequently settles to the sump below the filtration zone. During this passive backwashing process, 

water in the lower chamber is displaced only through the draindown cartridge(s).  Additional self-

cleaning processes include gravity, as well as vibrational pulses emitted when flow exits the orifice of 

each cartridge lid, and these combined processes significantly extend the cartridge service life and 

maintenance cleaning interval. Sediment removal from the sump by vacuum is required when sediment 

depths reach 30 cm, and cartridges are typically removed, externally rinsed, and recommissioned on an 

annual basis, or as site-specific maintenance conditions require. Filtration tentacle replacement is 

typically required every 3 – 5 years. 

 

Performance conditions 
 

The data and results published in this Technology Fact Sheet were obtained from a field monitoring 

program conducted on a Jellyfish® Filter JF4-2-1 (4-ft diameter manhole with 2 hi-flo cartridges and 1 

draindown cartridge), in accordance with the provisions of the TARP Tier II Protocol (TARP, 2003) and 

New Jersey Tier II Stormwater Test Requirements—Amendments to TARP Tier II Protocol (NJDEP, 

2009).  Testing was completed by researchers led by Dr. John Sansalone at the University of Florida’s 

Engineering School of Sustainable Infrastructure and Environment. The drainage area providing 

stormwater runoff to the test unit varied between 502 m2 and 799 m2 (5400 ft2 to 8600 ft2) depending 

on storm intensity and wind direction. The unit was monitored for a total of 25 TARP qualifying storm 

events (i.e. > 2.5 mm of rainfall) contributing cumulative rainfall of 381 mm (15 in) over the 13-month 

period between May 28, 2010 and June 27, 2011. Only TARP-qualified storms were routed through the 

unit, and maintenance was not required during the testing period based on sediment accumulation less 

than the depth indicated for maintenance, and also based on hydraulic testing performed on the system 

after the conclusion of monitoring.  

 

Table 1 shows the specified and achieved amended TARP criteria for storm selection and sampling.  

Table 2 shows the observed ranges of operational conditions that occurred over the testing period. 

 

Table 1. Specified and achieved amended TARP criteria for storm selection and sampling 

 

 

 

 

 

 

Description Criteria value Achieved value 

Total rainfall > 2.5 mm (0.1 in) > 2.5 mm (0.1 in) 

Minimum inter-event period 6 hrs 10 hrs 

Minimum flow-weighted composite 

sample storm coverage 

70% including as much of the first 

20% of the storm 

100% 

Minimum influent/effluent samples 10, but a minimum of 5 
subsamples for composite 

samples 

Minimum of 8 subsamples for 
composite samples 

Total sampled rainfall Minimum 381 mm (15 in) 384 mm (15.01 in) 

Number of storms Minimum 20 25 
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Table 2. Observed operational conditions for events monitored over the study period 

 

 

 

 

 

 

 

 

 

 

The 4-ft diameter test unit has sedimentation surface area of 1.17 m2 (12.56 ft2). Each of the three filter 

cartridges employed in the test unit uses filtration tentacles of 137 cm (54 in) length, with filter surface 

area of 35.4 m2 (381 ft2) per cartridge, and total filter surface area of 106.2 m2 (1143 ft2) for the three 

cartridges combined. The design treatment flow rate is 5 L/s (80 gal/min) for each of the two hi-flo 

cartridges and 2.5 L/s (40 gal/min) for the single draindown cartridge, for a total design treatment flow 

rate of 12.6 L/s (200 gal/min) at design driving head of 457 mm (18 in). This translates to a filtration flux 

rate (flow rate per unit filter surface area) of 0.14 L/s/m2 (0.21 gal/min/ft2) for each hi-flo cartridge and 

0.07 L/s/m2 (0.11 gal/min/ft2) for the draindown cartridge. The design flow rate for each cartridge is 

controlled by the sizing of the orifice in the cartridge lid. The distance from the bottom of the filtration 

tentacles to the sump is 61 cm (24 in). 

 

Performance claims 
 

The Jellyfish® Filter demonstrated the removal efficiencies indicated in Table 3 for respective 

constituents during field monitoring of 25 TARP qualified storm events with cumulative rainfall of 381 

mm, conducted in accordance with the provisions of the TARP Tier II Protocol (TARP, 2003) and New 

Jersey Tier II Stormwater Test Requirements—Amendments to TARP Tier II Protocol (NJDEP, 2009), 

and using the following design parameters: 

 System hydraulic loading rate (system treatment flow rate per unit of sedimentation surface 

area) of 10.8 L/s/m2 (15.9 gal/min/ft2) or lower 

 Filtration flux rate (flow rate per unit filter surface area) of 0.14 L/s/m2 (0.21 gal/min/ft2) or 

lower for each hi-flo cartridge and 0.07 L/s/m2 (0.11 gal/min/ft2) or lower for each draindown 

cartridge 

 Distance from the bottom of the filtration tentacles to the sump of 61 cm (24 in) or greater 

 Driving head of 457 mm (18 in) or greater 

 

Table 3. Mean, median and 95% confidence interval (median) for removal efficiencies of 

selected stormwater constituents  
 

Parameter Mean Median 

Median - 95% 

Lower Limit 

Median - 95% 

Upper Limit 

TSS 84.7 85.6 82.8 89.8 

SSC 97.5 98.3 97.1 98.7 

Total phosphorus 48.8 49.1 43.3 60.1 

Total nitrogen 37.9 39.3 31.2 54.6 

Zinc 55.3 69 39 75 

Copper 83.0 91.7 75.1 98.9 

Oil and grease 60.1 60 42.7 100 
 

 

 

 

N.B.  As with any field test of stormwater treatment devices, removal efficiencies will vary based on pollutant influent 

concentrations and other site specific conditions. 

Operational condition Observed range 

Storm durations 26 – 691 min 

Previous dry hours 10 - 910 hrs 

Rainfall depth 3 – 50 mm 

Initial rainfall to runoff lag time 1 – 34 min 

Runoff volume 206 – 13,229 L 

Peak rainfall intensity 5 – 137 mm/hr 

Peak runoff flow rate 0.5 – 14.3 L/s 

Event median flow rate 0.01 – 5.5 L/s 
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Performance results 
 

The frequency of rainfall depths monitored during the study is presented in Figure 2.  The median and 

90th percentile rainfall depths were 11 mm and 31.7 mm, respectively.  These values represent the depth 

of rainfall that is not exceeded in 50 and 90 percent of the monitored rainfall events.   

 

 
 

Figure 2. Rainfall depth frequency curve 

 

Sediment removal performance was assessed by measuring the event mean concentration and mass of 

suspended sediment entering and leaving the unit during runoff events. This involved sampling the full 

cross-section of influent and effluent flows manually at 2 - 10 minute intervals for the full duration of 

each storm event and combining discrete samples into flow-weighted composites. Comparing the 

theoretical mass recovery from the sump calculated by the difference between the influent and effluent 

mass to the actual dry weight of the recovered sump mass showed an overall mass balance recovery of 

94.5% over the study period.   

 

The median d50 particle size (i.e. 50th percentile particle size) of the influent and effluent was 82 and 3 

µm, respectively (Figure 3).  The median influent particles sizes ranged between 22 and 263 µm, 

whereas median effluent particle sizes ranged between 1 and 11 µm. 
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Figure 3. The rainfall depth and d10, d50, and d90 particle sizes of the influent and effluent 
composite samples for each monitored storm event over the 13-month testing period 
 
Sampling of flows into and out of the Jellyfish Filter over the testing period showed statistically significant 
reductions (p < 0.05; Wilcoxon signed-rank test) in influent event mean concentrations for all selected 
stormwater constituents (Table 4 and Figure 4).  Effluent event mean Suspended Sediment 
Concentrations (SSC) were below 19 mg/L during all monitored events.   Load-based removal rates 
were also calculated based on the sum of loads over the study period.  These removal rages ranged 
from 46.3 for Total Nitrogen to 98.6 for SSC (Table 4).   
 
Table 4. Summary statistics for influent and effluent event mean concentrations for 
selected constituents 

Water 
Quality 
Variable 

Sampling 
Location Min Max Median Range Mean SD 

Load 
based 

removal 
efficiency 

(%) 

TSS Influent (mg/L) 16.30 261.00 79.30 244.70 86.26 51.37 87.2 
Effluent (mg/L) 3.20 21.70 11.80 18.50 10.99 4.79 

SSC Influent (mg/L) 78.20 1401.70 444.50 1323.50 482.26 338.34 98.6 
Effluent (mg/L) 2.80 18.10 7.30 15.30 7.88 3.77 

TP Influent (µg/L) 887.00 8793.00 3063.00 7906.00 3550.20 1914.50 64.2 
Effluent (µg/L) 472.00 4769.00 1480.00 4297.00 1688.08 1059.98 

TN Influent (µg/L) 1170.00 10479.00 3110.00 9309.00 3519.32 2161.47 46.3 
Effluent (µg/L) 553.00 6579.00 1610.00 6026.00 2091.76 1613.61 

Zn Influent (µg/L) 0.005 7600.00 1500.00 7600.00 1792.00 1852.91 76.1 
Effluent (µg/L) 0.005 2760.00 450.00 2760.00 561.64 594.70 

Cu Influent (µg/L) 0.001 880.40 79.50 880.40 171.28 229.33 92.1 
Effluent (µg/L) 0.001 51.30 6.90 51.30 14.36 17.22 

Oil and 
Grease 

Influent (mg/L) 0.20 4.06 0.93 3.86 1.07 0.82 
46.4 

Effluent (mg/L) 0.00 2.32 0.35 2.32 0.50 0.60 

0

10

20

30

40

50

60

1

10

100

1000

10000

Ra
in

fa
ll d

ep
th

 (m
m

) 

Pa
rt

icl
e 

siz
e 

( µ
m
)  

Event date 

Rainfall depth
Influent
Effluent



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

______________________________________________________________________________ 

_____________________________________________________________________________________________________________________  
Verification Statement – Imbrium Systems Inc., Jellyfish® Filter JF4-2-1 

Page 7 of 7 

              

 

Figure 4. Boxplots showing the distribution of influent and effluent event mean 

concentrations (EMC) for selected stormwater constituents over the study period 

 

Verification 
 

The verification was completed by the Verification Expert, Toronto and Region Conservation Authority, 

contracted by GLOBE Performance Solutions, using the International Standard ISO 14034:2016 

Environmental management -- Environmental technology verification (ETV). Data and information 

provided by Imbrium Systems to support the performance claim included the performance monitoring 

report prepared by University of Florida, Engineering School of Sustainable Infrastructure and 

Environment, and dated November 2011. This report is based on testing completed in accordance with 

the Technology Acceptance Reciprocity Partnership (TARP) Tier II Protocol (2003) and New Jersey 

Tier II Stormwater Test Requirements--Amendments to TARP Tier II Protocol (NJDEP, 2009). 
 

What is ISO14034:2016 Environmental management – 

Environmental technology verification (ETV)? 
 

ISO 14034:2016 specifies principles, procedures and requirements for environmental technology 

verification (ETV), and was developed and published by the International Organization for Standardization 

(ISO). The objective of ETV is to provide credible, reliable and independent verification of the 

performance of environmental technologies. An environmental technology is a technology that either 

results in an environmental added value or measures parameters that indicate an environmental impact. 

Such technologies have an increasingly important role in addressing environmental challenges and 

achieving sustainable development. 

 
For more information on the 
Jellyfish® Filter please contact: 
 

Imbrium Systems, Inc. 
407 Fairview Drive 
Whitby, ON 

L1N 3A9, Canada 
Tel: 416-960-9900 
info@imbriumsystems.com 

For more information on ISO 14034:2016 / ETV 
please contact: 
 

GLOBE Performance Solutions 
World Trade Centre 
404 – 999 Canada Place 

Vancouver, BC 
V6C 3E2  Canada 
Tel: 604-695-5018 / Toll Free: 1-855-695-5018 

etv@globeperformance.com 

  
Limitation of verification 
GLOBE Performance Solutions and the Verification Expert provide the verification services solely on the basis of the information 

supplied by the applicant or vendor and assume no liability thereafter. The responsibility for the information supplied remains 
solely with the applicant or vendor and the liability for the purchase, installation, and operation (whether consequential or 
otherwise) is not transferred to any other party as a result of the verification. 
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SEALANT
(AT EACH JOINT)

ACCESS STEPS –

HI-FLO CARTRIDGES
(large orifice)

DOWNDRAIN CARTRIDGE(S)
(smaller orifice)
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WARNINGS / CAUTION
1.	 FALL PROTECTION may be required.
2.	 WATCH YOUR STEP if standing on the Jellyfish Filter Deck at any time; Great care and safety must be taken 

while walking or maneuvering on the Jellyfish Filter Deck. Attentive care must be taken while standing on the 
Jellyfish Filter Deck at all times to prevent stepping onto a lid, into or through a cartridge hole or slipping on the 
deck.

3.	 The Jellyfish Filter Deck can be SLIPPERY WHEN WET.
4.	 If the Top Slab, Covers or Hatches have not yet been installed, or are removed for any reason, great care must 

be taken to NOT DROP ANYTHING ONTO THE JELLYFISH FILTER DECK. The Jellyfish Filter Deck and 
Cartridge Receptacle Rings can be damaged under high impact loads.This type of activity voids all warranties. 
All damaged items to be replaced at owner's expense.

5.	 Maximum deck load 2 persons, total weight 250 lbs. per person.

Safety Notice
Jobsite safety is a topic and practice addressed comprehensively by others. The inclusions here are intended to be 
reminders to whole areas of Safety Practice that are the responsibility of the Owner(s), Manager(s) and Contractor(s). 
OSHA and Canadian OSH, and Federal, State/Provincial, and Local Jurisdiction Safety Standards apply on any given 
site or project. The knowledge and applicability of those responsibilities is the Contractor’s responsibility and outside 
the scope of Imbrium® Systems.

Confined Space Entry
Secure all equipment and perform all training to meet applicable local and OSHA regulations regarding confined 
space entry. It is the Contractor’s or entry personnel’s responsibility to proceed safely at all times.

Personal Safety Equipment
Contractor is responsible to provide and wear appropriate personal protection equipment as needed including, 
but not limited to safety boots, hard hat, reflective vest, protective eyewear, gloves and fall protection equipment 
as necessary. Make sure all equipment is staffed with trained and/or certified personnel, and all equipment is 
checked for proper operation and safety features prior to use.

•	 Fall protection equipment 
•	 Eye protection
•	 Safety boots 
•	 Ear protection
•	 Gloves 
•	 Ventilation and respiratory protection
•	 Hard hat 
•	 Maintenance and protection of traffic plan
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Thank You for purchasing the Jellyfish® Filter!

Imbrium® Systems would like to thank you for selecting the Jellyfish Filter to meet your project’s stormwater treatment 
needs. With proper inspection and maintenance, the Jellyfish Filter is designed to deliver ongoing, high levels of 
stormwater pollutant removal.

If you have any questions, please feel free to call us or e-mail us at info@imbriumsystems.com.

Imbrium Systems
USA: 301.279.8827 | 888.279.8826
CAD: 416.960.9900 | 800.565.4801

INT’L: +1.416.960.9900

Jellyfish Filter Patents

The Jellyfish Filter is protected by one or more of the following patents:

U.S. Patent No. 8,123,935; U.S. Patent No. 8,287,726; U.S. Patent No. 8,221,618
Australia Patent No. 2008,286,748
Canadian Patent No. 2,696,482
Korean Patent No. 10-1287539
New Zealand Patent No. 583,461; New Zealand Patent No. 604,227
South African Patent No. 2010,01068
*other patents pending
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Chapter 1
1.0 – Owner Specific Jellyfish Filter Product Information
Below you will find your specific Jellyfish Filter unit information to help you easily inspect, maintain and order parts for 
your system.

Owner Name:

Phone Number:

Site Address:

Site GPS Coordinates/unit location:

Unit Location Description:

Jellyfish Filter Model No.:

Cartridge Installation Date:

No. of Hi-Flo Cartridges

Length of Hi-Flo Cartridges:

Lid Orifice Diameter on Hi-Flo Cartridge:

No. of Draindown Cartridges:

Length of Draindown Cartridges:

Lid Orifice Diameter on Draindown Cartridge:

No. of Blank Cartridge Lids:

Online System (Yes/No):

Offline System (Yes/No):

Notes:
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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Chapter 2
2.0 – Jellyfish Filter System Operations and Functions
The Jellyfish Filter is an engineered stormwater quality treatment technology that removes a high level and wide 
variety of stormwater pollutants. Each Jellyfish Filter cartridge consists of multiple membrane - encased filter elements 
(“filtration tentacles”) attached to a cartridge head plate. The filtration tentacles provide a large filtration surface area, 
resulting in high flow and high pollutant removal capacity. 

The Jellyfish Filter functions are depicted in Figure 1 below.

Jellyfish Filter cartridges are backwashed after each peak storm event, which removes accumulated sediment from 
the membranes. This backwash process extends the service life of the cartridges and increases the time between 
maintenance events.

For additional details on the operation and pollutant capabilities of the Jellyfish Filter please refer to additional details 
on our website at www.imbriumsystems.com.

Jellyfish Filter Treatment Functions
Membrane Filtration

Section View with Maintenance Access Wall (MAW) Cutaway

Effluent Pipe

Filtered Water

Particles FIltered

Floatables 
Collection

Particles Settling

Influent Pipe

FIGURE 1
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2.1 – Components and Cartridges

The Jellyfish Filter and components are depicted in Figure 2 below.

Tentacles are available in various lengths as depicted in Table 1 below. 

Table 1 – Cartridge Lengths / Weights and Cartridge Lid Orifice Diameters

Cartridge Lengths Dry Weight Hi-Flo Orifice  
Diameter

Draindown Orifice 
Diameter

15 inches (381 mm) 10 lbs (4.5 kg) 35 mm 20 mm
27 inches (686 mm) 14.5 lbs (6.6 kg) 45 mm 25 mm

40 inches (1,016 mm) 19.5 lbs (8.9 kg) 55 mm 30 mm
54 inches (1,372 mm) 25 lbs (11.4 kg) 70 mm 35 mm

Jellyfish Filter Components
Personnel Access

Outlet Pipe

Hi-Flo Cartridges with Lid 
(inside backwash pool)

Manhole Structure

Inlet Pipe

Equipment Access

FIGURE 2

Maintenance Access Wall

Downdrain Cartridge with Lid 
(outside of backwash pool)

Cartridge Deck

Sediment

Backwash Pool Weir

Membrane Filtration Tentacles

Note: Separator Skirt not shown
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A Jellyfish membrane filtration cartridge is depicted in Figure 3 below.

2.2 – Jellyfish Membrane Filtration Cartridge Assembly
The Jellyfish Filter utilizes multiple membrane filtration cartridges. Each cartridge consists of removable cylindrical 
filtration “tentacles” attached to a cartridge head plate. Each filtration tentacle has a threaded pipe nipple and o-ring. 
To attach, insert the top pipe nipples with the o-ring through the head plate holes and secure with locking nuts. 
Locking nuts to be hand tighten and checked with a wrench as shown below.

2.3 – Jellyfish Membrane Filtration Cartridge Installation
•	 After the upstream catchment and site have stabilized, 

remove any accumulated sediment and debris from the 
Jellyfish Filter structure and upstream diversion structure 
(if applicable). Failure to address this step completely will 
reduce the time between required maintenance.

•	 Descend to the cartridge deck (see Safety Notice and  
page 3).

•	 Lower the Jellyfish membrane filtration cartridges into the 
cartridge receptacles within the cartridge deck. A filter 
cartridge should be placed into each of the draindown 
cartridge receptacles outside the backwash pool weir. It is 
possible dependent on the Jellyfish Filter model purchased 
that not all cartridge receptacles will be filled with a filter 
cartridge. In that case, a blank headplate and blank cartridge 
lid (has no orfice) would be installed.

Jellyfish Membrane Filtration Cartridge
Lifting Loops

O-Ring Gasket
(below headplate)

Locking Nuts
(above headplate)

Tentacles

Head Plate

FIGURE 3

Cartridge Assembly
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Avoid snagging the cartridge membranes on the recpticle lip when inserting the Jellyfish membrane filtration 
cartridges into the cartridge receptacles. Use a gentle twisting or sideways motion to clear any potential snag. Do not 
force the tentacles down into the cartridge receptacle, as this may damage the membranes. Apply downward pressure 
on the cartridge head plate to seat the rim gasket (thick circular gasket surrounding the circumference of the head 
plate) into the cartridge receptacle.

•	 Examine the cartridge lids to differentiate lids with a small orifice, a large orifice, and no orifice.
•	 Lids with a small orifice are to be inserted into the draindown cartridge receptacles, outside of the backwash 

pool weir.
•	 Lids with a large orifice are to be inserted into the hi-flo cartridge receptacles within the backwash pool weir.
•	 Lids with no orifice (blank cartridge lids) and a blank headplate are to be inserted into unoccupied cartridge 

receptacles.
•	 To install a cartridge lid, align the cartridge lid male threads with the cartridge receptacle female threads. 

Firmly twist the cartridge lid clockwise a minimum 110º to seat the filter cartridge snugly in place, with a 
proper watertight seal.

Chapter 3
3.0 – Inspection and Maintenance Overview
The primary purpose of the Jellyfish Filter is to capture and remove pollutants from stormwater runoff. As with any 
filtration system, captured pollutants must be removed to maintain the filter’s maximum treatment performance. 
Regular inspection and maintenance are required to insure proper functioning of the system. 

Maintenance frequencies and requirements are site specific and vary depending on pollutant loading. Maintenance 
activities may be required in the event of an upstream chemical spill or due to excessive sediment loading from site 
erosion or extreme runoff events. It is a good practice to inspect the system after major storm events.

Inspection activities are typically conducted from surface observations and include:
•	 Observe if standing water is present
•	 Observe if there is any physical damage to the deck or cartridge lids
•	 Observe the amount of debris in the Maintenance Access Wall (MAW)

Maintenance activities typically include:
•	 Removal of oil, floatable trash and debris
•	 Removal of collected sediments from manhole sump
•	 Rinsing and re-installing the filter cartridges
•	 Replace filter cartridge tentacles, as needed.

It is recommended that Jellyfish Filter inspection and maintenance be performed by professionally trained individuals, 
with experience in stormwater maintenance and disposal services. Maintenance procedures may require manned 
entry into the Jellyfish structure. Only professional maintenance service providers trained in confined space entry 
procedures should enter the vessel. Procedures, safety and damage prevention precautions, and other information, 
included in these guidelines, should be reviewed and observed prior to all inspection and maintenance activities.

3.1 – Inspection 
3.1.1 – Timing
Inspection of the Jellyfish Filter is key in determining the maintenance requirements for, and to develop a history of the 
site’s pollutant loading characteristics. In general, inspections should be performed at the times indicated below; or 
per the approved project stormwater quality documents (if applicable), whichever is more frequent. 

•	 Post-construction inspection is required prior to putting the Jellyfish Filter into service. All construction debris 
or construction-related sediment within the device must be removed, and any damage to system components 
repaired.

•	 A minimum of two inspections during the first year of operation to assess the sediment and floatable pollutant 
accumulation, and to ensure proper functioning of the system.
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•	 Inspection frequency in subsequent years is based on the inspection and maintenance plan developed in the 
first year of operation. Minimum frequency should be once per year.

•	 Inspection is recommended after each major storm event.
•	 Immediately after an upstream oil, fuel or other chemical spill.

3.1.2 – Inspection Tools and Equipment
The following equipment and tools are typically required when performing a Jellyfish Filter inspection:

•	 Access cover lifting tool
•	 Sediment probe (clear hollow tube with check valve)
•	 Tape measure
•	 Flashlight
•	 Camera
•	 Inspection and maintenance log documentation
•	 Safety cones and caution tape
•	 Hard hat, safety shoes, safety glasses, and chemical-resistant gloves

3.1.3 – Inspection Procedure
The following procedure is recommended when performing inspections:

•	 Provide traffic control measures as necessary.
•	 Inspect the MAW for floatable pollutants such as trash, debris, and 

oil sheen.
•	 Measure oil and sediment depth by lowering a sediment probe 

through the MAW opening until contact is made with the floor of the 
structure. Retrieve the probe, record sediment depth, and presences 
of any oil layers and repeat in multiple locations within the MAW 
opening. Sediment depth of 12 inches or greater indicates 
maintenance is required.

•	 Inspect cartridge lids. Missing or damaged cartridge lids to be 
replaced.

•	 Inspect the MAW, cartridge deck, and backwash pool weir for cracks 
or broken components. If damaged, repair is required.

•	 Dry weather inspections: inspect the cartridge deck for standing 
water.
•	 No standing water under normal operating condition.
•	 Standing water inside the backwash pool, but not outside the 

backwash pool, this condition indicates that the filter cartridges 
need to be rinsed.

•	 Standing water outside the backwash pool may indicate a 
backwater condition caused by high water elevation in the 
receiving water body, or possibly a blockage in downstream 
infrastructure.

•	 Wet weather inspections: observe the rate and movement of water in the unit. Note the depth of water above 
deck elevation within the MAW.
•	 Less than 6 inches, flow should be exiting the cartridge lids of each of the draindown cartridges (i.e. 

cartridges located outside the backwash pool).
•	 Greater than 6 inches, flow should be exiting the cartridge lids of each of the draindown cartridges 

and each of the hi-flo cartridges (i.e. cartridges located inside the backwash pool), and water should be 
overflowing the backwash pool weir.

•	 18 inches or greater and relatively little flow is exiting the cartridge lids and outlet pipe, this condition 
indicates that the filter cartridges are occluded with sediment and need to be rinsed.

The depth of sediment and oil can be measured 
from the surface by using a sediment probe or 
dipstick tube equipped with a ball check valve and 
inserted through the Jellyfish Filter’s maintenance 
access wall opening. The large opening provides 
convenient access for inspection and vacuum 
removal of water and pollutants.



12 Jellyfish® Filter Owner's Manual

3.2 – Maintenance
3.2.1 – Maintenance Requirements 
Required maintenance for Jellyfish Filter units is based upon results of the most recent inspection, historical 
maintenance records, or the site specific water quality management plan; whichever is more frequent. In general, 
maintenance requires some combination of the following:

•	 Sediment removal for depths reaching 12 inches or greater, or within 3 years of the most recent 
sediment cleaning, whichever occurs sooner. 

•	 Floatable trash, debris, and oil must be removed.
•	 Filter cartridges rinsed and re-installed as required by the most recent inspection results, or within 12 months of 

the most recent filter rinsing, whichever occurs first. 
•	 Replace filter cartridge if rinsing does not remove accumulated sediment from the tentacles, or if tentacles are 

damaged or missing. It is recommended that tentacles should remain in service no longer than 5 years before 
replacement.

•	 Damaged or missing cartridge deck components must be repaired or replaced as indicated by results of the 
most recent inspection.

•	 The unit must be cleaned out and filter cartridges inspected immediately after an upstream oil, fuel, or chemical 
spill. Filter cartridge tentacles should be replaced if damaged by the spill.

3.2.2 – Maintenance Tools and Equipment
The following equipment and tools are typically required when performing Jellyfish Filter maintenance:

•	 Vacuum truck
•	 Ladder 
•	 Garden hose and low pressure sprayer
•	 Rope or cord to lift filter cartridges from the cartridge deck to the surface
•	 Adjustable pliers for removing filter cartridge tentacles from cartridge head plate
•	 Plastic tub or garbage can for collecting effluent from rinsed filter cartridge tentacles
•	 Access cover lifting tool
•	 Sediment probe (clear hollow tube with check valve)
•	 Tape measure
•	 Flashlight
•	 Camera
•	 Inspection and maintenance log documentation
•	 Safety cones and caution tape
•	 Hard hats, safety shoes, safety glasses, chemical-resistant gloves, and hearing protection for service providers
•	 Proper safety equipment for confined space entry
•	 Replacement filter cartridge tentacles if required

3.2.3 – Maintenance Procedure 
The following procedures are recommended when maintaining the Jellyfish Filter:

•	 Provide traffic control measures as necessary.
•	 Open all covers and hatches. Use ventilation equipment as required, according to confined space entry 

procedures.
•	 Caution:  Dropping objects onto the cartridge deck may cause damage.
•	 Perform Inspection Procedure prior to maintenance activity.
•	 To access the cartridge deck for filter cartridge service, descend the ladder and step directly onto the deck. 

Caution: Do not step onto the maintenance access wall (MAW) or backwash pool weir, as damage may result. 
Note that the cartridge deck may be slippery.

3.2.4 – Filter Cartridge Rinsing Procedure
•	 Remove a cartridge lid.
•	 Remove the cartridge from the receptacle using the lifting loops in the cartridge head plate. Caution: Should 
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a snag occur, do not force the cartridge upward as damage to the 
tentacles may result. Rotate the cartridge with a slight sideways motion 
to clear the snag and continue removing the cartridge.

•	 Thread a rope or cord through the lifting loops and lift the filter cartridge 
from the cartridge deck to the top surface outside the structure.

•	 Caution: Immediately replace and secure the lid on the exposed 
empty receptacle as a safety precaution. Never expose more than one 
empty cartridge receptacle. 

•	 Repeat the filter cartridge removal procedure until all of the cartridges 
are located at the top surface outside the structure.

•	 Disassemble the tentacles from each filter cartridge by rotating 
counter-clockwise. Remove the tentacles from the cartridge head plate.

•	 Position a receptacle in a plastic tub or garbage can such that the 
rinse water is captured. Using a low-pressure garden hose sprayer, 
direct a wide-angle water spray at a downward 45° angle onto the 
tentacle membrane, sweeping from top to bottom along the length of 
the tentacle. Rinse until all sediment is removed from the membrane. 
Caution: Do not use a high pressure sprayer or focused stream of 
water on the membrane. Excessive water pressure may damage the 
membrane. Turn membran upside down and pour out any residual 
rinsewater to ensure center of tentacle is clear of any sediment.

•	 Remove rinse water from rinse tub or garbage can using a vacuum 
hose as needed.

•	 Slip the o-ring over the tentacle nipple and reassemble onto the cartridge head plate; hand-tighten.
•	 If rinsing is ineffective in removing sediment from the tentacles, or if tentacles are damaged, provisions must 

be made to replace the spent or damaged tentacles with new tentacles. Contact Imbrium Systems to order 
replacement tentacles.

•	 Lower a rinsed filter cartridge to the cartridge deck. Remove the cartridge lid on a receptacle and carefully 
lower the filter cartridge into the receptacle until the head plate gasket is seated squarely on the lip of the 
receptacle. Caution: Should a snag occur when lowering the cartridge into the receptacle, do not force the 
cartridge downward; damage may occur. Rotate the cartridge with a slight sideways motion to clear the snag 
and complete the installation.

•	 Replace the cartridge lid on the exposed receptacle. Rinse away any accumulated grit from the receptacle 
threads if needed to get a proper fit. Align the cartridge lid male threads with the cartridge receptacle 
female threads. Firmly twist the cartridge lid clockwise a minimum 110º to seat the filter cartridge 
snugly in place, with a proper watertight seal.

•	 Repeat cartridge installation until all cartridges are installed. 

3.2.5 – Vacuum Cleaning Procedure
•	 Caution: Perform vacuum cleaning of the Jellyfish Filter only after filter cartridges have been removed from the 

system. Access the lower chamber for vacuum cleaning only through the maintenance access wall (MAW) 
opening, being careful not to damage the flexible plastic separator skirt that is attached to the underside of the 
deck. The separator skirt surrounds the filter cartridge zone, and could be torn if contacted by the wand. Do not 
lower the vacuum wand through a cartridge receptacle, as damage to the receptacle will result.
•	 To remove floatable trash, debris, and oil, lower the vacuum hose into the MAW opening and vacuum 

floatable pollutants off the surface of the water. Alternatively, floatable solids may be removed by a net or 
skimmer.

•	 Using a vacuum hose, remove the water from the lower chamber to the sanitary sewer, if permitted by the 
local regulating authority, or into a separate containment tank.

•	 Remove the sediment from the bottom of the unit through the MAW opening.
•	 For larger diameter Jellyfish Filter manholes (8-ft, 10-ft, 12-ft diameter), complete sediment removal may be 

facilitated by removing a cartridge lid from an empty receptacle and inserting a jetting wand (not a vacuum 
wand) through the receptacle. Use the sprayer to rinse loosened sediment toward the vacuum hose in the 
MAW opening, being careful not to damage the receptacle..

•	 After the unit is clean, re-fill the lower chamber with water if required by the local jurisdiction, and re-install 
filter cartridges.

•	 Dispose of sediment, floatable trash and debris, oil, spent tentacles, and water according to local regulatory 
requirements.

Rinsing of dirty filter cartridge tentacles with a 
low-pressure garden hose sprayer, and using a 
plastic garbage container to capture rinse water.
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3.2.6 – Chemical Spills
•	 Caution:  If a chemical spill has been captured by the Jellyfish Filter, do not attempt maintenance. Immediately 

contact the local hazard response agency.

A maintenance worker stationed on the surface uses a vacuum hose to evacuate water, sediment, and floatables from 
the Jellyfish Filter by inserting the vacuum wand through the maintenance access wall opening.

A view of a Jellyfish Filter cartridge deck from the surface showing all the cartridge lids intact and no standing water 
on the deck (left image), and inspection of the flexible separator skirt from inside the maintenance access wall 
opening (right image).

Assembly of a Jellyfish Filter cartridge (left) and installation of a filter cartridge into a cartridge receptacle in the deck 
(right).
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3.3 – Disposal Procedures
Disposal requirements for recovered pollutants and spent filtration tentacles may vary depending on local guidelines. 
In most areas the sediment and spent filtration tentacles, once dewatered, can be disposed of in a sanitary landfill. It 
is not anticipated that the sediment would be classified as hazardous waste.

Petroleum-based pollutants captured by the Jellyfish Filter, such as oil and fuels, should be removed and disposed of 
by a licensed waste management company.

Although the Jellyfish Filter captures virtually all free oil, a sheen may still be present at the MAW. A rainbow or sheen 
can be visible at oil concentrations of less than 10 mg/L (ppm).

Chapter 4
4.0 – Recommended Safety Procedures
Jobsite safety is a topic and a practice addressed comprehensively by others. The inclusions here are merely 
reminders to whole areas of Safety Practice that are the responsibility of the Owner(s), Manager(s) and Contractor(s). 
OSHA and Canadian OSH, and Federal, State/Provincial, and Local Jurisdiction Safety Standards apply.

4.1 – Confined Space/Personal Safety Equipment/Warning and Cautions
Please see reference on Page 3.

Chapter 5
5.0 – Jellyfish Filter Replacement Parts
Jellyfish membrane filtration cartridges, cartridge components, cartridge lids, other replacement parts can be ordered 
by contacting Imbrium Systems at:

United States: 888-279-8826 or 301-279-8827
Canada/International: 800-565-4801 or +1-416-960-9900

info@imbriumsystems.com

5.1 – Jellyfish Filter Replacement Parts List
Note: Jellyfish Cartridges and/or Filtration tentacles are available in the following lengths:
	 • 15 Inch (381 mm)	 • 27 Inch (686 mm)	 • 40 Inch (1,016 mm)	 • 54 Inch (1,372 mm)

•	 Jellyfish Cartridge (specify length). Includes head plate with lifting loops, rim gasket, eleven (11) filtration 
tentacles, eleven (11) o-rings, and eleven (11) locking nuts

•	 Standard Head plate
•	 Blank head plate
•	 Rim gasket (for head plate)
•	 Locking nuts (for tentacles)
•	 O-rings (for tentacles)
•	 Cartridge lids are available with the following orifice sizes: 70mm, 55mm, 45mm, 35mm, 30mm, 25mm, 30mm,  

blank lid (no orifice)
•	 Maintenance Access Wall (MAW) extension (18-inch segment)

* Nothing in this catalog should be construed as an expressed warranty or implied warranties, including the warranties of merchantability and of 
fitness for any particular purpose. 
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Jellyfish Filter Inspection and Maintenance Log
Owner: _______________________________________       Jellyfish Model No.:_____________________________

Location: _____________________________________        GPS Coordinates: ______________________________

Land Use:	 Commercial:______	 Industrial: ______	 Service Station:______

		  Road/Highway:____	 Airport: ________	 Residential: _________		 Parking Lot:______ 

Date/Time:

Inspector:

Maintenance 
Contractor:

Visible Oil Present: 
(Y/N)

Oil Quantity Removed

Floatable Debris 
Present: (Y/N)

Floatable Debris 
removed: (Y/N)

Water Depth in 
Backwash Pool

Draindown Cartridges 
externally rinsed and 

re-commissioned: (Y/N)

New tentacles put on 
Cartridges: (Y/N)

Hi-Flo cartridges 
externally rinsed and 

recommissioned (Y/N):

New tentacles put on 
Hi-Flo Cartridges: (Y/N)

Sediment Depth 
Measured: (Y/N)

Sediment Depth  
(inches or mm):

Sediment Removed: 
(Y/N)

Cartridge Lids intact: 
(Y/N)

Observed Damage:

Comments:

JFF_OM_10/14
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Post-Development 



1   2     Metric units
2   *#****************************************************************************|
3   *#  Project Name: Holiday Inn Express - Barrie          
4   *#  JOB NUMBER  : 45303-100
5   *#  Date        : November 2019 - Updated July 2020
6   *#  Modeller    : AXT
7   *#  Company     : MTE CONSULTANTS 

INC.                      
8   *#  File        : 45303.dat 
9   *# Description : Post Development Modeling

10   *#****************************************************************************|
11   *#
12   *# !!! NOTE - THIS MODEL CONTAINS POST DEVELOPMENT MODELING ONLY
13   *#
14   *#****************************************************************************|
15   *#
16   START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[002] 
17                       CHI2YR.stm
18   *
19   READ STORM          STORM_FILENAME "STORM.001"
20   *
21   *#****************************************************************************|
22   *#
23   *#                POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
24   *#                ===============================================
25   *#                            
26   *#****************************************************************************|
27   *# CATCHMENT 201 - Building Rooftop
28   CALIB STANDHYD      ID=[1], NHYD=["201"], DT=[1](min), AREA=[0.113](ha),
29                       XIMP=[.99], TIMP=[.99], DWF=[0](cms), LOSS=[2], 
30                       SCS curve number CN=[76],
31                       Pervious   surfaces: IAper=[5](mm), SLPP=[1.0](%), 
32                                            LGP=[7.5](m), MNP=[0.250], SCP=[0](min),
33                       Impervious surfaces: IAimp=[2.0](mm), SLPI=[1.0](%), 
34                                            LGI=[7.5](m), MNI=[0.015], SCI=[0](min),
35                       RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
36   *%-----------------|-----------------------------------------------------------|
37   *Control Flows via Flow Control Roof Drains
38   *%-----------------|-----------------------------------------------------------|
39   ROUTE RESERVOIR     IDout=[2],   NHYD=["CTL"],  IDin=[1],  
40                       RDT=[1](min), 
41                             TABLE of ( OUTFLOW-STORAGE ) values 
42                                         (cms) - (ha-m)
43    0.00000 0.00000
44    0.00372 0.00043
45    0.00744 0.00256
46    0.01116 0.00709
47                                          -1       -1   (max twenty pts)
48                             IDovf=[3], NHYDovf=["R-OVF"]
49   *%-----------------|-----------------------------------------------------------|
50   *# CATCHMENT 202 - Parking Lot
51   *%-----------------|-----------------------------------------------------------|
52   CALIB STANDHYD      ID=[4], NHYD=["202"], DT=[1](min), AREA=[0.53](ha),
53                       XIMP=[.87], TIMP=[.87], DWF=[0](cms), LOSS=[2], 
54                       SCS curve number CN=[76],
55                       Pervious   surfaces: IAper=[5](mm), SLPP=[2.0](%), 
56                                            LGP=[5](m), MNP=[0.250], SCP=[0](min),
57                       Impervious surfaces: IAimp=[2.0](mm), SLPI=[2.0](%), 
58                                            LGI=[10](m), MNI=[0.015], SCI=[0](min),
59                       RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
60   *%-----------------|-----------------------------------------------------------|
61   *# ADD 201 and 202 (Roof + Parking Lot)
62   ADD HYD             IDsum=[5], NHYD=["TOTAL-R+P"], IDs to add=[2 3 4]
63   *%-----------------|-----------------------------------------------------------|
64   *Control Flows via 140mm Orifice
65   *%-----------------|-----------------------------------------------------------|

66   *#Route Through Orifice
67   ROUTE RESERVOIR     IDout=[6],   NHYD=["Orifice"],  IDin=[5],  

68                       RDT=[1](min), 
69                             TABLE of ( OUTFLOW-STORAGE ) values 
70                                        [ 0,0 ]
71                                        [ 0.0613,0 ]
72                                        [ 0.062,0.0002 ]
73                                        [ 0.0628,0.0014 ]
74                                        [ 0.0635,0.0046 ]
75                                        [ 0.0642,0.011 ]
76                                        [ 0.0649,0.0212 ]
77                                        [ 0.0656,0.0357 ]
78                                       [   -1  ,  -1  ]  (max twenty pts)
79                             IDovf=[7], NHYDovf=["OVF"]
80   *%-----------------|-----------------------------------------------------------|
81   *# CATCHMENT 203 - Uncontrolled Perimeter Flow
82   *%-----------------|-----------------------------------------------------------|
83   CALIB STANDHYD      ID=[8], NHYD=["203"], DT=[1](min), AREA=[0.095](ha),
84                       XIMP=[.40], TIMP=[.40], DWF=[0](cms), LOSS=[2], 
85                       SCS curve number CN=[76],
86                       Pervious   surfaces: IAper=[5](mm), SLPP=[10.0](%), 
87                                            LGP=[3](m), MNP=[0.250], SCP=[0](min),
88                       Impervious surfaces: IAimp=[2.0](mm), SLPI=[6.0](%), 
89                                            LGI=[5](m), MNI=[0.015], SCI=[0](min),
90                       RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
91   *%-----------------|-----------------------------------------------------------|
92   *# TOTAL PROPOSED FLOW FROM SITE (CONTROLLED + UNCONTROLLED)
93   ADD HYD             IDsum=[9], NHYD=["TOTAL-POST"], IDs to add=[6 7 8]
94   *%-----------------|-----------------------------------------------------------|
95   *************************************************************************************
96   *RUN REMAINING DESIGN STORMS (Chicago 5 TO 100-YR)
97   *
98   START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[005] 
99                       CHI5YR.stm

100   *
101   START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[010] 
102                       CHI10YR.stm 
103   *
104   START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[025] 
105                       CHI25YR.stm
106   *
107   START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[050] 
108                       CHI50YR.stm 
109   *
110   START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[100] 
111                       CHI100YR.stm 
112   *
113   *%-----------------|-----------------------------------------------------------|
114   FINISH
115   
116   
117   



1   =================================================================================
2   
3   SSSSS W W M M H H Y Y M M OOO 999 999 =========
4   S W W W MM MM H H Y Y MM MM O O 9 9 9 9
5   SSSSS W W W M M M HHHHH Y M M M O O ## 9 9 9 9 Ver 4.05
6   S W W M M H H Y M M O O 9999 9999 Sept 2011
7   SSSSS W W M M H H Y M M OOO 9 9 =========
8   9 9 9 9 # 3057174
9   StormWater Management HYdrologic Model 999 999 =========

10   
11   *******************************************************************************
12   ***************************** SWMHYMO Ver/4.05 ******************************
13   ********* A single event and continuous hydrologic simulation model *********
14   ********* based on the principles of HYMO and its successors *********
15   ********* OTTHYMO-83 and OTTHYMO-89. *********
16   *******************************************************************************
17   ********* Distributed by: J.F. Sabourin and Associates Inc. *********
18   ********* Ottawa, Ontario: (613) 836-3884 *********
19   ********* Gatineau, Quebec: (819) 243-6858 *********
20   ********* E-Mail: swmhymo@jfsa.Com *********
21   *******************************************************************************
22   
23   +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
24   +++++++++ Licensed user: MTE Consultants Inc. +++++++++
25   +++++++++ Kitchener SERIAL#:3057174 +++++++++
26   +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
27   
28   *******************************************************************************
29   ********* ++++++ PROGRAM ARRAY DIMENSIONS ++++++ *********
30   ********* Maximum value for ID numbers : 10 *********
31   ********* Max. number of rainfall points: 105408 *********
32   ********* Max. number of flow points : 105408 *********
33   *******************************************************************************
34   
35   
36   ********************** D E T A I L E D O U T P U T **********************
37   *******************************************************************************
38   * DATE: 2020-07-15 TIME: 10:47:08 RUN COUNTER: 000065 *
39   *******************************************************************************
40   * Input filename: Q:\45303\100\SWMHYMO\45303.dat *
41   * Output filename: Q:\45303\100\SWMHYMO\45303.out *
42   * Summary filename: Q:\45303\100\SWMHYMO\45303.sum *
43   * User comments: *
44   * 1:__________________________________________________________________________*
45   * 2:__________________________________________________________________________*
46   * 3:__________________________________________________________________________*
47   *******************************************************************************
48   
49   -------------------------------------------------------------------------------------
50   001:0001-----------------------------------------------------------------------------
51   *#****************************************************************************| 
52   *#  Project Name: Holiday Inn Express - Barrie                                  
53   *#  JOB NUMBER  : 45303-100                                                     
54   *#  Date        : November 2019 - Updated July 2020                             
55   *#  Modeller    : 

AXT
56   *#  Company     : MTE CONSULTANTS 

INC.                      
57   *#  File        : 45303.dat                                                     
58   *# Description : Post Development Modeling                                      
59   *#****************************************************************************| 
60   *#                                                                              
61   *# !!! NOTE - THIS MODEL CONTAINS POST DEVELOPMENT MODELING ONLY                
62   *#                                                                              
63   *#****************************************************************************| 
64   *#                                                                              
65   ** END OF RUN : 1
66   
67   *******************************************************************************

68   
69   
70   
71   
72   
73   --------------------
74   | START | Project dir.:

Q:\45303\100\SWMHYMO\
75   -------------------- Rainfall dir.:

Q:\45303\100\SWMHYMO\
76   TZERO = .00 hrs on 0
77   METOUT= 2 (output = METRIC)
78   NRUN = 002
79   NSTORM= 1
80   # 1=CHI2YR.stm
81   -------------------------------------------------------------------------------------
82   002:0002-----------------------------------------------------------------------------
83   *#****************************************************************************| 
84   *#  Project Name: Holiday Inn Express - Barrie                                  
85   *#  JOB NUMBER  : 45303-100                                                     
86   *#  Date        : November 2019 - Updated July 2020                             
87   *#  Modeller    : 

AXT
88   *#  Company     : MTE CONSULTANTS 

INC.                      
89   *#  File        : 45303.dat                                                     
90   *# Description : Post Development Modeling                                      
91   *#****************************************************************************| 
92   *#                                                                              
93   *# !!! NOTE - THIS MODEL CONTAINS POST DEVELOPMENT MODELING ONLY                
94   *#                                                                              
95   *#****************************************************************************| 
96   *#                                                                              
97   -------------------------------------------------------------------------------------
98   002:0002-----------------------------------------------------------------------------
99   *                                                                               

100   --------------------
101   | READ STORM | Filename: * City of Barrie - 2 yr Chicago (4hr) +
102   | Ptotal= 36.95 mm| Comments: * City of Barrie - 2 yr Chicago (4hr) +
103   --------------------
104   TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
105   hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
106   .17 2.470 | 1.17 18.780 | 2.17 5.730 | 3.17 2.930
107   .33 2.820 | 1.33 83.110 | 2.33 4.890 | 3.33 2.720
108   .50 3.310 | 1.50 24.570 | 2.50 4.280 | 3.50 2.550
109   .67 4.050 | 1.67 13.010 | 2.67 3.820 | 3.67 2.390
110   .83 5.300 | 1.83 9.010 | 2.83 3.460 | 3.83 2.260
111   1.00 7.980 | 2.00 6.970 | 3.00 3.170 | 4.00 2.150
112   
113   -------------------------------------------------------------------------------------
114   002:0003-----------------------------------------------------------------------------
115   *                                                                               
116   *#****************************************************************************| 
117   *#                                                                              
118   *#                POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING               
119   *#                ===============================================               
120   *#                                                                              
121   *#****************************************************************************| 
122   *# CATCHMENT 201 - Building Rooftop                                             
123   ----------------------
124   | CALIB STANDHYD | Area (ha)= .11
125   | 01:201 DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
126   ----------------------
127   IMPERVIOUS PERVIOUS (i)
128   Surface Area (ha)= .11 .00
129   Dep. Storage (mm)= 2.00 5.00
130   Average Slope (%)= 1.00 1.00
131   Length (m)= 7.50 7.50
132   Mannings n = .015 .250



133   
134   Max.eff.Inten.(mm/hr)= 83.11 19.30
135   over (min) 1.00 7.00
136   Storage Coeff. (min)= .63 (ii) 6.78 (ii)
137   Unit Hyd. Tpeak (min)= 1.00 7.00
138   Unit Hyd. peak (cms)= 1.35 .17
139   *TOTALS*
140   PEAK FLOW (cms)= .03 .00 .026 (iii)
141   TIME TO PEAK (hrs)= 1.30 1.42 1.333
142   RUNOFF VOLUME (mm)= 34.96 9.10 34.696
143   TOTAL RAINFALL (mm)= 36.96 36.96 36.955
144   RUNOFF COEFFICIENT = .95 .25 .939
145   
146   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
147   CN* = 76.0 Ia = Dep. Storage (Above)
148   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
149   THAN THE STORAGE COEFFICIENT.
150   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
151   
152   -------------------------------------------------------------------------------------
153   002:0004-----------------------------------------------------------------------------
154   *Control Flows via Flow Control Roof Drains                                     
155   ---------------------
156   | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
157   | IN>01:(201 ) |
158   | OUT<02:(CTL ) | ========= OUTLFOW STORAGE TABLE =========
159   --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
160   (cms) (ha.m.) | (cms) (ha.m.)
161   .000 .0000E+00 | .007 .2560E-02
162   .004 .4300E-03 | .011 .7090E-02
163   
164   ROUTING RESULTS AREA QPEAK TPEAK R.V.
165   -------------------- (ha) (cms) (hrs) (mm)
166   INFLOW >01: (201 ) .11 .026 1.333 34.696
167   OUTFLOW<02: (CTL ) .11 .006 1.517 34.696
168   OVERFLOW<03: (R-OVF ) .00 .000 .000 .000
169   
170   TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
171   CUMULATIVE TIME OF OVERFLOWS (hours)= .00
172   PERCENTAGE OF TIME OVERFLOWING (%)= .00
173   
174   
175   PEAK FLOW REDUCTION [Qout/Qin](%)= 23.212
176   TIME SHIFT OF PEAK FLOW (min)= 11.00
177   MAXIMUM STORAGE USED (ha.m.)=.1740E-02
178   
179   -------------------------------------------------------------------------------------
180   002:0005-----------------------------------------------------------------------------
181   *# CATCHMENT 202 - Parking Lot                                                  
182   ----------------------
183   | CALIB STANDHYD | Area (ha)= .53
184   | 04:202 DT= 1.00 | Total Imp(%)= 87.00 Dir. Conn.(%)= 87.00
185   ----------------------
186   IMPERVIOUS PERVIOUS (i)
187   Surface Area (ha)= .46 .07
188   Dep. Storage (mm)= 2.00 5.00
189   Average Slope (%)= 2.00 2.00
190   Length (m)= 10.00 5.00
191   Mannings n = .015 .250
192   
193   Max.eff.Inten.(mm/hr)= 83.11 22.21
194   over (min) 1.00 4.00
195   Storage Coeff. (min)= .61 (ii) 4.31 (ii)
196   Unit Hyd. Tpeak (min)= 1.00 4.00
197   Unit Hyd. peak (cms)= 1.37 .27
198   *TOTALS*
199   PEAK FLOW (cms)= .11 .00 .109 (iii)
200   TIME TO PEAK (hrs)= 1.32 1.37 1.333
201   RUNOFF VOLUME (mm)= 34.95 9.10 31.594

202   TOTAL RAINFALL (mm)= 36.96 36.96 36.955
203   RUNOFF COEFFICIENT = .95 .25 .855
204   
205   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
206   CN* = 76.0 Ia = Dep. Storage (Above)
207   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
208   THAN THE STORAGE COEFFICIENT.
209   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
210   
211   -------------------------------------------------------------------------------------
212   002:0006-----------------------------------------------------------------------------
213   *# ADD 201 and 202 (Roof + Parking Lot)                                         
214   ------------------------
215   | ADD HYD (TOTAL-R+P ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
216   ------------------------ (ha) (cms) (hrs) (mm) (cms)
217   ID1 02:CTL .11 .006 1.52 34.70 .000
218   +ID2 03:R-OVF .00 .000 .00 .00 .000 **DRY**
219   +ID3 04:202 .53 .109 1.33 31.59 .000
220   ============================================================
221   SUM 05:TOTAL-R+P .64 .115 1.33 32.14 .000
222   
223   NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
224   
225   -------------------------------------------------------------------------------------
226   002:0007-----------------------------------------------------------------------------
227   *Control Flows via 140mm Orifice                                                
228   *#Route Through Orifice                                                         
229   ---------------------
230   | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
231   | IN>05:(TOTAL-) |
232   | OUT<06:(Orific) | ========= OUTLFOW STORAGE TABLE =========
233   --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
234   (cms) (ha.m.) | (cms) (ha.m.)
235   .000 .0000E+00 | .064 .4600E-02
236   .061 .0000E+00 | .064 .1100E-01
237   .062 .2000E-03 | .065 .2120E-01
238   .063 .1400E-02 | .066 .3570E-01
239   
240   ROUTING RESULTS AREA QPEAK TPEAK R.V.
241   -------------------- (ha) (cms) (hrs) (mm)
242   INFLOW >05: (TOTAL-) .64 .115 1.333 32.139
243   OUTFLOW<06: (Orific) .64 .063 1.350 32.144
244   OVERFLOW<07: (OVF ) .00 .000 .000 .000
245   
246   TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
247   CUMULATIVE TIME OF OVERFLOWS (hours)= .00
248   PERCENTAGE OF TIME OVERFLOWING (%)= .00
249   
250   
251   PEAK FLOW REDUCTION [Qout/Qin](%)= 54.922
252   TIME SHIFT OF PEAK FLOW (min)= 1.00
253   MAXIMUM STORAGE USED (ha.m.)=.2871E-02
254   
255   -------------------------------------------------------------------------------------
256   002:0008-----------------------------------------------------------------------------
257   *# CATCHMENT 203 - Uncontrolled Perimeter Flow                                  
258   ----------------------
259   | CALIB STANDHYD | Area (ha)= .09
260   | 08:203 DT= 1.00 | Total Imp(%)= 40.00 Dir. Conn.(%)= 40.00
261   ----------------------
262   IMPERVIOUS PERVIOUS (i)
263   Surface Area (ha)= .04 .06
264   Dep. Storage (mm)= 2.00 5.00
265   Average Slope (%)= 6.00 10.00
266   Length (m)= 5.00 3.00
267   Mannings n = .015 .250
268   
269   Max.eff.Inten.(mm/hr)= 83.11 24.01
270   over (min) 1.00 2.00



271   Storage Coeff. (min)= .29 (ii) 1.92 (ii)
272   Unit Hyd. Tpeak (min)= 1.00 2.00
273   Unit Hyd. peak (cms)= 1.64 .57
274   *TOTALS*
275   PEAK FLOW (cms)= .01 .00 .012 (iii)
276   TIME TO PEAK (hrs)= 1.23 1.33 1.333
277   RUNOFF VOLUME (mm)= 34.96 9.10 19.444
278   TOTAL RAINFALL (mm)= 36.96 36.96 36.955
279   RUNOFF COEFFICIENT = .95 .25 .526
280   
281   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
282   CN* = 76.0 Ia = Dep. Storage (Above)
283   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
284   THAN THE STORAGE COEFFICIENT.
285   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
286   
287   -------------------------------------------------------------------------------------
288   002:0009-----------------------------------------------------------------------------
289   *# TOTAL PROPOSED FLOW FROM SITE (CONTROLLED + UNCONTROLLED)                    
290   ------------------------
291   | ADD HYD (TOTAL-POST) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
292   ------------------------ (ha) (cms) (hrs) (mm) (cms)
293   ID1 06:Orifice .64 .063 1.35 32.14 .000
294   +ID2 07:OVF .00 .000 .00 .00 .000 **DRY**
295   +ID3 08:203 .09 .012 1.33 19.44 .000
296   ============================================================
297   SUM 09:TOTAL-POST .74 .075 1.33 30.51 .000
298   
299   NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
300   
301   -------------------------------------------------------------------------------------
302   002:0010-----------------------------------------------------------------------------
303   ********************************************************************************
304   *RUN REMAINING DESIGN STORMS (Chicago 5 TO 100-YR)                              
305   *                                                                               
306   ** END OF RUN : 4
307   
308   *******************************************************************************
309   
310   
311   
312   
313   
314   --------------------
315   | START | Project dir.:

Q:\45303\100\SWMHYMO\
316   -------------------- Rainfall dir.:

Q:\45303\100\SWMHYMO\
317   TZERO = .00 hrs on 0
318   METOUT= 2 (output = METRIC)
319   NRUN = 005
320   NSTORM= 1
321   # 1=CHI5YR.stm
322   -------------------------------------------------------------------------------------
323   005:0002-----------------------------------------------------------------------------
324   *#****************************************************************************| 
325   *#  Project Name: Holiday Inn Express - Barrie                                  
326   *#  JOB NUMBER  : 45303-100                                                     
327   *#  Date        : November 2019 - Updated July 2020                             
328   *#  Modeller    : 

AXT
329   *#  Company     : MTE CONSULTANTS 

INC.                      
330   *#  File        : 45303.dat                                                     
331   *# Description : Post Development Modeling                                      
332   *#****************************************************************************| 
333   *#                                                                              
334   *# !!! NOTE - THIS MODEL CONTAINS POST DEVELOPMENT MODELING ONLY                
335   *#                                                                              

336   *#****************************************************************************| 
337   *#                                                                              
338   -------------------------------------------------------------------------------------
339   005:0002-----------------------------------------------------------------------------
340   *                                                                               
341   --------------------
342   | READ STORM | Filename: * City of Barrie - 5 yr Chicago (4hr) +
343   | Ptotal= 50.52 mm| Comments: * City of Barrie - 5 yr Chicago (4hr) +
344   --------------------
345   TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
346   hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
347   .17 3.570 | 1.17 25.640 | 2.17 8.120 | 3.17 4.220
348   .33 4.070 | 1.33 108.920 | 2.33 6.960 | 3.33 3.930
349   .50 4.760 | 1.50 33.310 | 2.50 6.120 | 3.50 3.680
350   .67 5.790 | 1.67 17.990 | 2.67 5.480 | 3.67 3.470
351   .83 7.530 | 1.83 12.600 | 2.83 4.970 | 3.83 3.280
352   1.00 11.200 | 2.00 9.820 | 3.00 4.560 | 4.00 3.120
353   
354   -------------------------------------------------------------------------------------
355   005:0003-----------------------------------------------------------------------------
356   *                                                                               
357   *#****************************************************************************| 
358   *#                                                                              
359   *#                POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING               
360   *#                ===============================================               
361   *#                                                                              
362   *#****************************************************************************| 
363   *# CATCHMENT 201 - Building Rooftop                                             
364   ----------------------
365   | CALIB STANDHYD | Area (ha)= .11
366   | 01:201 DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
367   ----------------------
368   IMPERVIOUS PERVIOUS (i)
369   Surface Area (ha)= .11 .00
370   Dep. Storage (mm)= 2.00 5.00
371   Average Slope (%)= 1.00 1.00
372   Length (m)= 7.50 7.50
373   Mannings n = .015 .250
374   
375   Max.eff.Inten.(mm/hr)= 108.92 37.63
376   over (min) 1.00 5.00
377   Storage Coeff. (min)= .57 (ii) 5.27 (ii)
378   Unit Hyd. Tpeak (min)= 1.00 5.00
379   Unit Hyd. peak (cms)= 1.41 .22
380   *TOTALS*
381   PEAK FLOW (cms)= .03 .00 .034 (iii)
382   TIME TO PEAK (hrs)= 1.30 1.38 1.333
383   RUNOFF VOLUME (mm)= 48.52 16.48 48.198
384   TOTAL RAINFALL (mm)= 50.52 50.52 50.518
385   RUNOFF COEFFICIENT = .96 .33 .954
386   
387   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
388   CN* = 76.0 Ia = Dep. Storage (Above)
389   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
390   THAN THE STORAGE COEFFICIENT.
391   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
392   
393   -------------------------------------------------------------------------------------
394   005:0004-----------------------------------------------------------------------------
395   *Control Flows via Flow Control Roof Drains                                     
396   ---------------------
397   | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
398   | IN>01:(201 ) |
399   | OUT<02:(CTL ) | ========= OUTLFOW STORAGE TABLE =========
400   --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
401   (cms) (ha.m.) | (cms) (ha.m.)
402   .000 .0000E+00 | .007 .2560E-02
403   .004 .4300E-03 | .011 .7090E-02
404   



405   ROUTING RESULTS AREA QPEAK TPEAK R.V.
406   -------------------- (ha) (cms) (hrs) (mm)
407   INFLOW >01: (201 ) .11 .034 1.333 48.198
408   OUTFLOW<02: (CTL ) .11 .007 1.517 48.198
409   OVERFLOW<03: (R-OVF ) .00 .000 .000 .000
410   
411   TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
412   CUMULATIVE TIME OF OVERFLOWS (hours)= .00
413   PERCENTAGE OF TIME OVERFLOWING (%)= .00
414   
415   
416   PEAK FLOW REDUCTION [Qout/Qin](%)= 21.310
417   TIME SHIFT OF PEAK FLOW (min)= 11.00
418   MAXIMUM STORAGE USED (ha.m.)=.2441E-02
419   
420   -------------------------------------------------------------------------------------
421   005:0005-----------------------------------------------------------------------------
422   *# CATCHMENT 202 - Parking Lot                                                  
423   ----------------------
424   | CALIB STANDHYD | Area (ha)= .53
425   | 04:202 DT= 1.00 | Total Imp(%)= 87.00 Dir. Conn.(%)= 87.00
426   ----------------------
427   IMPERVIOUS PERVIOUS (i)
428   Surface Area (ha)= .46 .07
429   Dep. Storage (mm)= 2.00 5.00
430   Average Slope (%)= 2.00 2.00
431   Length (m)= 10.00 5.00
432   Mannings n = .015 .250
433   
434   Max.eff.Inten.(mm/hr)= 108.92 40.27
435   over (min) 1.00 3.00
436   Storage Coeff. (min)= .55 (ii) 3.47 (ii)
437   Unit Hyd. Tpeak (min)= 1.00 3.00
438   Unit Hyd. peak (cms)= 1.42 .34
439   *TOTALS*
440   PEAK FLOW (cms)= .14 .01 .145 (iii)
441   TIME TO PEAK (hrs)= 1.30 1.35 1.333
442   RUNOFF VOLUME (mm)= 48.52 16.48 44.353
443   TOTAL RAINFALL (mm)= 50.52 50.52 50.518
444   RUNOFF COEFFICIENT = .96 .33 .878
445   
446   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
447   CN* = 76.0 Ia = Dep. Storage (Above)
448   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
449   THAN THE STORAGE COEFFICIENT.
450   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
451   
452   -------------------------------------------------------------------------------------
453   005:0006-----------------------------------------------------------------------------
454   *# ADD 201 and 202 (Roof + Parking Lot)                                         
455   ------------------------
456   | ADD HYD (TOTAL-R+P ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
457   ------------------------ (ha) (cms) (hrs) (mm) (cms)
458   ID1 02:CTL .11 .007 1.52 48.20 .000
459   +ID2 03:R-OVF .00 .000 .00 .00 .000 **DRY**
460   +ID3 04:202 .53 .145 1.33 44.35 .000
461   ============================================================
462   SUM 05:TOTAL-R+P .64 .152 1.33 45.03 .000
463   
464   NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
465   
466   -------------------------------------------------------------------------------------
467   005:0007-----------------------------------------------------------------------------
468   *Control Flows via 140mm Orifice                                                
469   *#Route Through Orifice                                                         
470   ---------------------
471   | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
472   | IN>05:(TOTAL-) |
473   | OUT<06:(Orific) | ========= OUTLFOW STORAGE TABLE =========

474   --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
475   (cms) (ha.m.) | (cms) (ha.m.)
476   .000 .0000E+00 | .064 .4600E-02
477   .061 .0000E+00 | .064 .1100E-01
478   .062 .2000E-03 | .065 .2120E-01
479   .063 .1400E-02 | .066 .3570E-01
480   
481   ROUTING RESULTS AREA QPEAK TPEAK R.V.
482   -------------------- (ha) (cms) (hrs) (mm)
483   INFLOW >05: (TOTAL-) .64 .152 1.333 45.029
484   OUTFLOW<06: (Orific) .64 .064 1.367 45.162
485   OVERFLOW<07: (OVF ) .00 .000 .000 .000
486   
487   TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
488   CUMULATIVE TIME OF OVERFLOWS (hours)= .00
489   PERCENTAGE OF TIME OVERFLOWING (%)= .00
490   
491   
492   PEAK FLOW REDUCTION [Qout/Qin](%)= 41.761
493   TIME SHIFT OF PEAK FLOW (min)= 2.00
494   MAXIMUM STORAGE USED (ha.m.)=.5035E-02
495   
496   -------------------------------------------------------------------------------------
497   005:0008-----------------------------------------------------------------------------
498   *# CATCHMENT 203 - Uncontrolled Perimeter Flow                                  
499   ----------------------
500   | CALIB STANDHYD | Area (ha)= .09
501   | 08:203 DT= 1.00 | Total Imp(%)= 40.00 Dir. Conn.(%)= 40.00
502   ----------------------
503   IMPERVIOUS PERVIOUS (i)
504   Surface Area (ha)= .04 .06
505   Dep. Storage (mm)= 2.00 5.00
506   Average Slope (%)= 6.00 10.00
507   Length (m)= 5.00 3.00
508   Mannings n = .015 .250
509   
510   Max.eff.Inten.(mm/hr)= 108.92 41.51
511   over (min) 1.00 2.00
512   Storage Coeff. (min)= .26 (ii) 1.57 (ii)
513   Unit Hyd. Tpeak (min)= 1.00 2.00
514   Unit Hyd. peak (cms)= 1.66 .65
515   *TOTALS*
516   PEAK FLOW (cms)= .01 .01 .018 (iii)
517   TIME TO PEAK (hrs)= 1.23 1.33 1.333
518   RUNOFF VOLUME (mm)= 48.52 16.48 29.295
519   TOTAL RAINFALL (mm)= 50.52 50.52 50.518
520   RUNOFF COEFFICIENT = .96 .33 .580
521   
522   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
523   CN* = 76.0 Ia = Dep. Storage (Above)
524   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
525   THAN THE STORAGE COEFFICIENT.
526   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
527   
528   -------------------------------------------------------------------------------------
529   005:0009-----------------------------------------------------------------------------
530   *# TOTAL PROPOSED FLOW FROM SITE (CONTROLLED + UNCONTROLLED)                    
531   ------------------------
532   | ADD HYD (TOTAL-POST) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
533   ------------------------ (ha) (cms) (hrs) (mm) (cms)
534   ID1 06:Orifice .64 .064 1.37 45.16 .000
535   +ID2 07:OVF .00 .000 .00 .00 .000 **DRY**
536   +ID3 08:203 .09 .018 1.33 29.29 .000
537   ============================================================
538   SUM 09:TOTAL-POST .74 .081 1.33 43.12 .000
539   
540   NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
541   
542   -------------------------------------------------------------------------------------



543   005:0010-----------------------------------------------------------------------------
544   ********************************************************************************
545   *RUN REMAINING DESIGN STORMS (Chicago 5 TO 100-YR)                              
546   *                                                                               
547   -------------------------------------------------------------------------------------
548   005:0002-----------------------------------------------------------------------------
549   *                                                                               
550   ** END OF RUN : 9
551   
552   *******************************************************************************
553   
554   
555   
556   
557   
558   --------------------
559   | START | Project dir.:

Q:\45303\100\SWMHYMO\
560   -------------------- Rainfall dir.:

Q:\45303\100\SWMHYMO\
561   TZERO = .00 hrs on 0
562   METOUT= 2 (output = METRIC)
563   NRUN = 010
564   NSTORM= 1
565   # 1=CHI10YR.stm
566   -------------------------------------------------------------------------------------
567   010:0002-----------------------------------------------------------------------------
568   *#****************************************************************************| 
569   *#  Project Name: Holiday Inn Express - Barrie                                  
570   *#  JOB NUMBER  : 45303-100                                                     
571   *#  Date        : November 2019 - Updated July 2020                             
572   *#  Modeller    : 

AXT
573   *#  Company     : MTE CONSULTANTS 

INC.                      
574   *#  File        : 45303.dat                                                     
575   *# Description : Post Development Modeling                                      
576   *#****************************************************************************| 
577   *#                                                                              
578   *# !!! NOTE - THIS MODEL CONTAINS POST DEVELOPMENT MODELING ONLY                
579   *#                                                                              
580   *#****************************************************************************| 
581   *#                                                                              
582   -------------------------------------------------------------------------------------
583   010:0002-----------------------------------------------------------------------------
584   *                                                                               
585   --------------------
586   | READ STORM | Filename: * City of Barrie - 10 yr Chicago (4hr) +
587   | Ptotal= 59.69 mm| Comments: * City of Barrie - 10 yr Chicago (4hr) +
588   --------------------
589   TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
590   hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
591   .17 4.320 | 1.17 30.270 | 2.17 9.720 | 3.17 5.090
592   .33 4.910 | 1.33 126.550 | 2.33 8.350 | 3.33 4.740
593   .50 5.730 | 1.50 39.220 | 2.50 7.350 | 3.50 4.450
594   .67 6.960 | 1.67 21.350 | 2.67 6.590 | 3.67 4.190
595   .83 9.030 | 1.83 15.010 | 2.83 5.990 | 3.83 3.970
596   1.00 13.360 | 2.00 11.740 | 3.00 5.500 | 4.00 3.770
597   
598   -------------------------------------------------------------------------------------
599   010:0003-----------------------------------------------------------------------------
600   *                                                                               
601   *#****************************************************************************| 
602   *#                                                                              
603   *#                POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING               
604   *#                ===============================================               
605   *#                                                                              
606   *#****************************************************************************| 
607   *# CATCHMENT 201 - Building Rooftop                                             

608   ----------------------
609   | CALIB STANDHYD | Area (ha)= .11
610   | 01:201 DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
611   ----------------------
612   IMPERVIOUS PERVIOUS (i)
613   Surface Area (ha)= .11 .00
614   Dep. Storage (mm)= 2.00 5.00
615   Average Slope (%)= 1.00 1.00
616   Length (m)= 7.50 7.50
617   Mannings n = .015 .250
618   
619   Max.eff.Inten.(mm/hr)= 126.55 50.29
620   over (min) 1.00 5.00
621   Storage Coeff. (min)= .54 (ii) 4.73 (ii)
622   Unit Hyd. Tpeak (min)= 1.00 5.00
623   Unit Hyd. peak (cms)= 1.44 .24
624   *TOTALS*
625   PEAK FLOW (cms)= .04 .00 .039 (iii)
626   TIME TO PEAK (hrs)= 1.30 1.37 1.333
627   RUNOFF VOLUME (mm)= 57.69 22.17 57.338
628   TOTAL RAINFALL (mm)= 59.69 59.69 59.693
629   RUNOFF COEFFICIENT = .97 .37 .961
630   
631   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
632   CN* = 76.0 Ia = Dep. Storage (Above)
633   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
634   THAN THE STORAGE COEFFICIENT.
635   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
636   
637   -------------------------------------------------------------------------------------
638   010:0004-----------------------------------------------------------------------------
639   *Control Flows via Flow Control Roof Drains                                     
640   ---------------------
641   | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
642   | IN>01:(201 ) |
643   | OUT<02:(CTL ) | ========= OUTLFOW STORAGE TABLE =========
644   --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
645   (cms) (ha.m.) | (cms) (ha.m.)
646   .000 .0000E+00 | .007 .2560E-02
647   .004 .4300E-03 | .011 .7090E-02
648   
649   ROUTING RESULTS AREA QPEAK TPEAK R.V.
650   -------------------- (ha) (cms) (hrs) (mm)
651   INFLOW >01: (201 ) .11 .039 1.333 57.338
652   OUTFLOW<02: (CTL ) .11 .008 1.517 57.338
653   OVERFLOW<03: (R-OVF ) .00 .000 .000 .000
654   
655   TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
656   CUMULATIVE TIME OF OVERFLOWS (hours)= .00
657   PERCENTAGE OF TIME OVERFLOWING (%)= .00
658   
659   
660   PEAK FLOW REDUCTION [Qout/Qin](%)= 19.662
661   TIME SHIFT OF PEAK FLOW (min)= 11.00
662   MAXIMUM STORAGE USED (ha.m.)=.2942E-02
663   
664   -------------------------------------------------------------------------------------
665   010:0005-----------------------------------------------------------------------------
666   *# CATCHMENT 202 - Parking Lot                                                  
667   ----------------------
668   | CALIB STANDHYD | Area (ha)= .53
669   | 04:202 DT= 1.00 | Total Imp(%)= 87.00 Dir. Conn.(%)= 87.00
670   ----------------------
671   IMPERVIOUS PERVIOUS (i)
672   Surface Area (ha)= .46 .07
673   Dep. Storage (mm)= 2.00 5.00
674   Average Slope (%)= 2.00 2.00
675   Length (m)= 10.00 5.00
676   Mannings n = .015 .250



677   
678   Max.eff.Inten.(mm/hr)= 126.55 53.43
679   over (min) 1.00 3.00
680   Storage Coeff. (min)= .52 (ii) 3.12 (ii)
681   Unit Hyd. Tpeak (min)= 1.00 3.00
682   Unit Hyd. peak (cms)= 1.45 .37
683   *TOTALS*
684   PEAK FLOW (cms)= .16 .01 .170 (iii)
685   TIME TO PEAK (hrs)= 1.30 1.35 1.333
686   RUNOFF VOLUME (mm)= 57.69 22.17 53.076
687   TOTAL RAINFALL (mm)= 59.69 59.69 59.693
688   RUNOFF COEFFICIENT = .97 .37 .889
689   
690   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
691   CN* = 76.0 Ia = Dep. Storage (Above)
692   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
693   THAN THE STORAGE COEFFICIENT.
694   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
695   
696   -------------------------------------------------------------------------------------
697   010:0006-----------------------------------------------------------------------------
698   *# ADD 201 and 202 (Roof + Parking Lot)                                         
699   ------------------------
700   | ADD HYD (TOTAL-R+P ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
701   ------------------------ (ha) (cms) (hrs) (mm) (cms)
702   ID1 02:CTL .11 .008 1.52 57.34 .000
703   +ID2 03:R-OVF .00 .000 .00 .00 .000 **DRY**
704   +ID3 04:202 .53 .170 1.33 53.08 .000
705   ============================================================
706   SUM 05:TOTAL-R+P .64 .178 1.33 53.82 .000
707   
708   NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
709   
710   -------------------------------------------------------------------------------------
711   010:0007-----------------------------------------------------------------------------
712   *Control Flows via 140mm Orifice                                                
713   *#Route Through Orifice                                                         
714   ---------------------
715   | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
716   | IN>05:(TOTAL-) |
717   | OUT<06:(Orific) | ========= OUTLFOW STORAGE TABLE =========
718   --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
719   (cms) (ha.m.) | (cms) (ha.m.)
720   .000 .0000E+00 | .064 .4600E-02
721   .061 .0000E+00 | .064 .1100E-01
722   .062 .2000E-03 | .065 .2120E-01
723   .063 .1400E-02 | .066 .3570E-01
724   
725   ROUTING RESULTS AREA QPEAK TPEAK R.V.
726   -------------------- (ha) (cms) (hrs) (mm)
727   INFLOW >05: (TOTAL-) .64 .178 1.333 53.825
728   OUTFLOW<06: (Orific) .64 .064 1.400 53.997
729   OVERFLOW<07: (OVF ) .00 .000 .000 .000
730   
731   TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
732   CUMULATIVE TIME OF OVERFLOWS (hours)= .00
733   PERCENTAGE OF TIME OVERFLOWING (%)= .00
734   
735   
736   PEAK FLOW REDUCTION [Qout/Qin](%)= 35.836
737   TIME SHIFT OF PEAK FLOW (min)= 4.00
738   MAXIMUM STORAGE USED (ha.m.)=.6595E-02
739   
740   -------------------------------------------------------------------------------------
741   010:0008-----------------------------------------------------------------------------
742   *# CATCHMENT 203 - Uncontrolled Perimeter Flow                                  
743   ----------------------
744   | CALIB STANDHYD | Area (ha)= .09
745   | 08:203 DT= 1.00 | Total Imp(%)= 40.00 Dir. Conn.(%)= 40.00

746   ----------------------
747   IMPERVIOUS PERVIOUS (i)
748   Surface Area (ha)= .04 .06
749   Dep. Storage (mm)= 2.00 5.00
750   Average Slope (%)= 6.00 10.00
751   Length (m)= 5.00 3.00
752   Mannings n = .015 .250
753   
754   Max.eff.Inten.(mm/hr)= 126.55 56.32
755   over (min) 1.00 1.00
756   Storage Coeff. (min)= .25 (ii) 1.40 (ii)
757   Unit Hyd. Tpeak (min)= 1.00 1.00
758   Unit Hyd. peak (cms)= 1.67 .87
759   *TOTALS*
760   PEAK FLOW (cms)= .01 .01 .022 (iii)
761   TIME TO PEAK (hrs)= 1.23 1.33 1.333
762   RUNOFF VOLUME (mm)= 57.69 22.17 36.382
763   TOTAL RAINFALL (mm)= 59.69 59.69 59.693
764   RUNOFF COEFFICIENT = .97 .37 .609
765   
766   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
767   CN* = 76.0 Ia = Dep. Storage (Above)
768   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
769   THAN THE STORAGE COEFFICIENT.
770   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
771   
772   -------------------------------------------------------------------------------------
773   010:0009-----------------------------------------------------------------------------
774   *# TOTAL PROPOSED FLOW FROM SITE (CONTROLLED + UNCONTROLLED)                    
775   ------------------------
776   | ADD HYD (TOTAL-POST) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
777   ------------------------ (ha) (cms) (hrs) (mm) (cms)
778   ID1 06:Orifice .64 .064 1.40 54.00 .000
779   +ID2 07:OVF .00 .000 .00 .00 .000 **DRY**
780   +ID3 08:203 .09 .022 1.33 36.38 .000
781   ============================================================
782   SUM 09:TOTAL-POST .74 .085 1.33 51.73 .000
783   
784   NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
785   
786   -------------------------------------------------------------------------------------
787   010:0010-----------------------------------------------------------------------------
788   ********************************************************************************
789   *RUN REMAINING DESIGN STORMS (Chicago 5 TO 100-YR)                              
790   *                                                                               
791   -------------------------------------------------------------------------------------
792   010:0002-----------------------------------------------------------------------------
793   *                                                                               
794   -------------------------------------------------------------------------------------
795   010:0002-----------------------------------------------------------------------------
796   *                                                                               
797   ** END OF RUN : 24
798   
799   *******************************************************************************
800   
801   
802   
803   
804   
805   --------------------
806   | START | Project dir.:

Q:\45303\100\SWMHYMO\
807   -------------------- Rainfall dir.:

Q:\45303\100\SWMHYMO\
808   TZERO = .00 hrs on 0
809   METOUT= 2 (output = METRIC)
810   NRUN = 025
811   NSTORM= 1
812   # 1=CHI25YR.stm



813   -------------------------------------------------------------------------------------
814   025:0002-----------------------------------------------------------------------------
815   *#****************************************************************************| 
816   *#  Project Name: Holiday Inn Express - Barrie                                  
817   *#  JOB NUMBER  : 45303-100                                                     
818   *#  Date        : November 2019 - Updated July 2020                             
819   *#  Modeller    : 

AXT
820   *#  Company     : MTE CONSULTANTS 

INC.                      
821   *#  File        : 45303.dat                                                     
822   *# Description : Post Development Modeling                                      
823   *#****************************************************************************| 
824   *#                                                                              
825   *# !!! NOTE - THIS MODEL CONTAINS POST DEVELOPMENT MODELING ONLY                
826   *#                                                                              
827   *#****************************************************************************| 
828   *#                                                                              
829   -------------------------------------------------------------------------------------
830   025:0002-----------------------------------------------------------------------------
831   *                                                                               
832   --------------------
833   | READ STORM | Filename: * City of Barrie - 25 yr Chicago (4hr) +
834   | Ptotal= 71.24 mm| Comments: * City of Barrie - 25 yr Chicago (4hr) +
835   --------------------
836   TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
837   hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
838   .17 5.220 | 1.17 36.370 | 2.17 11.740 | 3.17 6.150
839   .33 5.940 | 1.33 148.150 | 2.33 10.090 | 3.33 5.740
840   .50 6.930 | 1.50 47.060 | 2.50 8.890 | 3.50 5.380
841   .67 8.420 | 1.67 25.720 | 2.67 7.960 | 3.67 5.080
842   .83 10.910 | 1.83 18.110 | 2.83 7.240 | 3.83 4.800
843   1.00 16.130 | 2.00 14.170 | 3.00 6.650 | 4.00 4.570
844   
845   -------------------------------------------------------------------------------------
846   025:0003-----------------------------------------------------------------------------
847   *                                                                               
848   *#****************************************************************************| 
849   *#                                                                              
850   *#                POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING               
851   *#                ===============================================               
852   *#                                                                              
853   *#****************************************************************************| 
854   *# CATCHMENT 201 - Building Rooftop                                             
855   ----------------------
856   | CALIB STANDHYD | Area (ha)= .11
857   | 01:201 DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
858   ----------------------
859   IMPERVIOUS PERVIOUS (i)
860   Surface Area (ha)= .11 .00
861   Dep. Storage (mm)= 2.00 5.00
862   Average Slope (%)= 1.00 1.00
863   Length (m)= 7.50 7.50
864   Mannings n = .015 .250
865   
866   Max.eff.Inten.(mm/hr)= 148.15 69.15
867   over (min) 1.00 4.00
868   Storage Coeff. (min)= .50 (ii) 4.19 (ii)
869   Unit Hyd. Tpeak (min)= 1.00 4.00
870   Unit Hyd. peak (cms)= 1.47 .27
871   *TOTALS*
872   PEAK FLOW (cms)= .05 .00 .046 (iii)
873   TIME TO PEAK (hrs)= 1.28 1.35 1.333
874   RUNOFF VOLUME (mm)= 69.24 29.96 68.844
875   TOTAL RAINFALL (mm)= 71.24 71.24 71.237
876   RUNOFF COEFFICIENT = .97 .42 .966
877   
878   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
879   CN* = 76.0 Ia = Dep. Storage (Above)

880   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
881   THAN THE STORAGE COEFFICIENT.
882   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
883   
884   -------------------------------------------------------------------------------------
885   025:0004-----------------------------------------------------------------------------
886   *Control Flows via Flow Control Roof Drains                                     
887   ---------------------
888   | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
889   | IN>01:(201 ) |
890   | OUT<02:(CTL ) | ========= OUTLFOW STORAGE TABLE =========
891   --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
892   (cms) (ha.m.) | (cms) (ha.m.)
893   .000 .0000E+00 | .007 .2560E-02
894   .004 .4300E-03 | .011 .7090E-02
895   
896   ROUTING RESULTS AREA QPEAK TPEAK R.V.
897   -------------------- (ha) (cms) (hrs) (mm)
898   INFLOW >01: (201 ) .11 .046 1.333 68.844
899   OUTFLOW<02: (CTL ) .11 .008 1.533 68.844
900   OVERFLOW<03: (R-OVF ) .00 .000 .000 .000
901   
902   TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
903   CUMULATIVE TIME OF OVERFLOWS (hours)= .00
904   PERCENTAGE OF TIME OVERFLOWING (%)= .00
905   
906   
907   PEAK FLOW REDUCTION [Qout/Qin](%)= 17.960
908   TIME SHIFT OF PEAK FLOW (min)= 12.00
909   MAXIMUM STORAGE USED (ha.m.)=.3604E-02
910   
911   -------------------------------------------------------------------------------------
912   025:0005-----------------------------------------------------------------------------
913   *# CATCHMENT 202 - Parking Lot                                                  
914   ----------------------
915   | CALIB STANDHYD | Area (ha)= .53
916   | 04:202 DT= 1.00 | Total Imp(%)= 87.00 Dir. Conn.(%)= 87.00
917   ----------------------
918   IMPERVIOUS PERVIOUS (i)
919   Surface Area (ha)= .46 .07
920   Dep. Storage (mm)= 2.00 5.00
921   Average Slope (%)= 2.00 2.00
922   Length (m)= 10.00 5.00
923   Mannings n = .015 .250
924   
925   Max.eff.Inten.(mm/hr)= 148.15 70.96
926   over (min) 1.00 3.00
927   Storage Coeff. (min)= .49 (ii) 2.81 (ii)
928   Unit Hyd. Tpeak (min)= 1.00 3.00
929   Unit Hyd. peak (cms)= 1.48 .39
930   *TOTALS*
931   PEAK FLOW (cms)= .19 .01 .201 (iii)
932   TIME TO PEAK (hrs)= 1.30 1.33 1.333
933   RUNOFF VOLUME (mm)= 69.24 29.96 64.130
934   TOTAL RAINFALL (mm)= 71.24 71.24 71.237
935   RUNOFF COEFFICIENT = .97 .42 .900
936   
937   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
938   CN* = 76.0 Ia = Dep. Storage (Above)
939   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
940   THAN THE STORAGE COEFFICIENT.
941   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
942   
943   -------------------------------------------------------------------------------------
944   025:0006-----------------------------------------------------------------------------
945   *# ADD 201 and 202 (Roof + Parking Lot)                                         
946   ------------------------
947   | ADD HYD (TOTAL-R+P ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
948   ------------------------ (ha) (cms) (hrs) (mm) (cms)



949   ID1 02:CTL .11 .008 1.53 68.84 .000
950   +ID2 03:R-OVF .00 .000 .00 .00 .000 **DRY**
951   +ID3 04:202 .53 .201 1.33 64.13 .000
952   ============================================================
953   SUM 05:TOTAL-R+P .64 .209 1.33 64.96 .000
954   
955   NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
956   
957   -------------------------------------------------------------------------------------
958   025:0007-----------------------------------------------------------------------------
959   *Control Flows via 140mm Orifice                                                
960   *#Route Through Orifice                                                         
961   ---------------------
962   | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
963   | IN>05:(TOTAL-) |
964   | OUT<06:(Orific) | ========= OUTLFOW STORAGE TABLE =========
965   --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
966   (cms) (ha.m.) | (cms) (ha.m.)
967   .000 .0000E+00 | .064 .4600E-02
968   .061 .0000E+00 | .064 .1100E-01
969   .062 .2000E-03 | .065 .2120E-01
970   .063 .1400E-02 | .066 .3570E-01
971   
972   ROUTING RESULTS AREA QPEAK TPEAK R.V.
973   -------------------- (ha) (cms) (hrs) (mm)
974   INFLOW >05: (TOTAL-) .64 .209 1.333 64.959
975   OUTFLOW<06: (Orific) .64 .064 1.500 65.021
976   OVERFLOW<07: (OVF ) .00 .000 .000 .000
977   
978   TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
979   CUMULATIVE TIME OF OVERFLOWS (hours)= .00
980   PERCENTAGE OF TIME OVERFLOWING (%)= .00
981   
982   
983   PEAK FLOW REDUCTION [Qout/Qin](%)= 30.597
984   TIME SHIFT OF PEAK FLOW (min)= 10.00
985   MAXIMUM STORAGE USED (ha.m.)=.9085E-02
986   
987   -------------------------------------------------------------------------------------
988   025:0008-----------------------------------------------------------------------------
989   *# CATCHMENT 203 - Uncontrolled Perimeter Flow                                  
990   ----------------------
991   | CALIB STANDHYD | Area (ha)= .09
992   | 08:203 DT= 1.00 | Total Imp(%)= 40.00 Dir. Conn.(%)= 40.00
993   ----------------------
994   IMPERVIOUS PERVIOUS (i)
995   Surface Area (ha)= .04 .06
996   Dep. Storage (mm)= 2.00 5.00
997   Average Slope (%)= 6.00 10.00
998   Length (m)= 5.00 3.00
999   Mannings n = .015 .250

1000   
1001   Max.eff.Inten.(mm/hr)= 148.15 74.35
1002   over (min) 1.00 1.00
1003   Storage Coeff. (min)= .23 (ii) 1.27 (ii)
1004   Unit Hyd. Tpeak (min)= 1.00 1.00
1005   Unit Hyd. peak (cms)= 1.68 .93
1006   *TOTALS*
1007   PEAK FLOW (cms)= .02 .01 .027 (iii)
1008   TIME TO PEAK (hrs)= 1.23 1.33 1.333
1009   RUNOFF VOLUME (mm)= 69.24 29.96 45.669
1010   TOTAL RAINFALL (mm)= 71.24 71.24 71.237
1011   RUNOFF COEFFICIENT = .97 .42 .641
1012   
1013   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1014   CN* = 76.0 Ia = Dep. Storage (Above)
1015   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1016   THAN THE STORAGE COEFFICIENT.
1017   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

1018   
1019   -------------------------------------------------------------------------------------
1020   025:0009-----------------------------------------------------------------------------
1021   *# TOTAL PROPOSED FLOW FROM SITE (CONTROLLED + UNCONTROLLED)                    
1022   ------------------------
1023   | ADD HYD (TOTAL-POST) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
1024   ------------------------ (ha) (cms) (hrs) (mm) (cms)
1025   ID1 06:Orifice .64 .064 1.50 65.02 .000
1026   +ID2 07:OVF .00 .000 .00 .00 .000 **DRY**
1027   +ID3 08:203 .09 .027 1.33 45.67 .000
1028   ============================================================
1029   SUM 09:TOTAL-POST .74 .091 1.33 62.53 .000
1030   
1031   NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
1032   
1033   -------------------------------------------------------------------------------------
1034   025:0010-----------------------------------------------------------------------------
1035   ********************************************************************************
1036   *RUN REMAINING DESIGN STORMS (Chicago 5 TO 100-YR)                              
1037   *                                                                               
1038   -------------------------------------------------------------------------------------
1039   025:0002-----------------------------------------------------------------------------
1040   *                                                                               
1041   -------------------------------------------------------------------------------------
1042   025:0002-----------------------------------------------------------------------------
1043   *                                                                               
1044   -------------------------------------------------------------------------------------
1045   025:0002-----------------------------------------------------------------------------
1046   *                                                                               
1047   ** END OF RUN : 49
1048   
1049   *******************************************************************************
1050   
1051   
1052   
1053   
1054   
1055   --------------------
1056   | START | Project dir.:

Q:\45303\100\SWMHYMO\
1057   -------------------- Rainfall dir.:

Q:\45303\100\SWMHYMO\
1058   TZERO = .00 hrs on 0
1059   METOUT= 2 (output = METRIC)
1060   NRUN = 050
1061   NSTORM= 1
1062   # 1=CHI50YR.stm
1063   -------------------------------------------------------------------------------------
1064   050:0002-----------------------------------------------------------------------------
1065   *#****************************************************************************| 
1066   *#  Project Name: Holiday Inn Express - Barrie                                  
1067   *#  JOB NUMBER  : 45303-100                                                     
1068   *#  Date        : November 2019 - Updated July 2020                             
1069   *#  Modeller    : 

AXT
1070   *#  Company     : MTE CONSULTANTS 

INC.                      
1071   *#  File        : 45303.dat                                                     
1072   *# Description : Post Development Modeling                                      
1073   *#****************************************************************************| 
1074   *#                                                                              
1075   *# !!! NOTE - THIS MODEL CONTAINS POST DEVELOPMENT MODELING ONLY                
1076   *#                                                                              
1077   *#****************************************************************************| 
1078   *#                                                                              
1079   -------------------------------------------------------------------------------------
1080   050:0002-----------------------------------------------------------------------------
1081   *                                                                               
1082   --------------------



1083   | READ STORM | Filename: * City of Barrie - 50 yr Chicago (4hr) +
1084   | Ptotal= 79.45 mm| Comments: * City of Barrie - 50 yr Chicago (4hr) +
1085   --------------------
1086   TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
1087   hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
1088   .17 5.930 | 1.17 40.220 | 2.17 13.200 | 3.17 6.980
1089   .33 6.740 | 1.33 164.220 | 2.33 11.370 | 3.33 6.510
1090   .50 7.850 | 1.50 51.920 | 2.50 10.030 | 3.50 6.110
1091   .67 9.500 | 1.67 28.580 | 2.67 9.000 | 3.67 5.770
1092   .83 12.270 | 1.83 20.230 | 2.83 8.190 | 3.83 5.460
1093   1.00 18.040 | 2.00 15.880 | 3.00 7.530 | 4.00 5.190
1094   
1095   -------------------------------------------------------------------------------------
1096   050:0003-----------------------------------------------------------------------------
1097   *                                                                               
1098   *#****************************************************************************| 
1099   *#                                                                              
1100   *#                POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING               
1101   *#                ===============================================               
1102   *#                                                                              
1103   *#****************************************************************************| 
1104   *# CATCHMENT 201 - Building Rooftop                                             
1105   ----------------------
1106   | CALIB STANDHYD | Area (ha)= .11
1107   | 01:201 DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
1108   ----------------------
1109   IMPERVIOUS PERVIOUS (i)
1110   Surface Area (ha)= .11 .00
1111   Dep. Storage (mm)= 2.00 5.00
1112   Average Slope (%)= 1.00 1.00
1113   Length (m)= 7.50 7.50
1114   Mannings n = .015 .250
1115   
1116   Max.eff.Inten.(mm/hr)= 164.22 82.54
1117   over (min) 1.00 4.00
1118   Storage Coeff. (min)= .48 (ii) 3.92 (ii)
1119   Unit Hyd. Tpeak (min)= 1.00 4.00
1120   Unit Hyd. peak (cms)= 1.49 .29
1121   *TOTALS*
1122   PEAK FLOW (cms)= .05 .00 .051 (iii)
1123   TIME TO PEAK (hrs)= 1.28 1.35 1.333
1124   RUNOFF VOLUME (mm)= 77.45 35.84 77.037
1125   TOTAL RAINFALL (mm)= 79.45 79.45 79.453
1126   RUNOFF COEFFICIENT = .97 .45 .970
1127   
1128   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1129   CN* = 76.0 Ia = Dep. Storage (Above)
1130   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1131   THAN THE STORAGE COEFFICIENT.
1132   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1133   
1134   -------------------------------------------------------------------------------------
1135   050:0004-----------------------------------------------------------------------------
1136   *Control Flows via Flow Control Roof Drains                                     
1137   ---------------------
1138   | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
1139   | IN>01:(201 ) |
1140   | OUT<02:(CTL ) | ========= OUTLFOW STORAGE TABLE =========
1141   --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
1142   (cms) (ha.m.) | (cms) (ha.m.)
1143   .000 .0000E+00 | .007 .2560E-02
1144   .004 .4300E-03 | .011 .7090E-02
1145   
1146   ROUTING RESULTS AREA QPEAK TPEAK R.V.
1147   -------------------- (ha) (cms) (hrs) (mm)
1148   INFLOW >01: (201 ) .11 .051 1.333 77.037
1149   OUTFLOW<02: (CTL ) .11 .009 1.667 77.037
1150   OVERFLOW<03: (R-OVF ) .00 .000 .000 .000
1151   

1152   TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
1153   CUMULATIVE TIME OF OVERFLOWS (hours)= .00
1154   PERCENTAGE OF TIME OVERFLOWING (%)= .00
1155   
1156   
1157   PEAK FLOW REDUCTION [Qout/Qin](%)= 16.972
1158   TIME SHIFT OF PEAK FLOW (min)= 20.00
1159   MAXIMUM STORAGE USED (ha.m.)=.4089E-02
1160   
1161   -------------------------------------------------------------------------------------
1162   050:0005-----------------------------------------------------------------------------
1163   *# CATCHMENT 202 - Parking Lot                                                  
1164   ----------------------
1165   | CALIB STANDHYD | Area (ha)= .53
1166   | 04:202 DT= 1.00 | Total Imp(%)= 87.00 Dir. Conn.(%)= 87.00
1167   ----------------------
1168   IMPERVIOUS PERVIOUS (i)
1169   Surface Area (ha)= .46 .07
1170   Dep. Storage (mm)= 2.00 5.00
1171   Average Slope (%)= 2.00 2.00
1172   Length (m)= 10.00 5.00
1173   Mannings n = .015 .250
1174   
1175   Max.eff.Inten.(mm/hr)= 164.22 84.55
1176   over (min) 1.00 3.00
1177   Storage Coeff. (min)= .47 (ii) 2.63 (ii)
1178   Unit Hyd. Tpeak (min)= 1.00 3.00
1179   Unit Hyd. peak (cms)= 1.50 .41
1180   *TOTALS*
1181   PEAK FLOW (cms)= .21 .01 .224 (iii)
1182   TIME TO PEAK (hrs)= 1.30 1.33 1.333
1183   RUNOFF VOLUME (mm)= 77.45 35.84 72.044
1184   TOTAL RAINFALL (mm)= 79.45 79.45 79.453
1185   RUNOFF COEFFICIENT = .97 .45 .907
1186   
1187   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1188   CN* = 76.0 Ia = Dep. Storage (Above)
1189   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1190   THAN THE STORAGE COEFFICIENT.
1191   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1192   
1193   -------------------------------------------------------------------------------------
1194   050:0006-----------------------------------------------------------------------------
1195   *# ADD 201 and 202 (Roof + Parking Lot)                                         
1196   ------------------------
1197   | ADD HYD (TOTAL-R+P ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
1198   ------------------------ (ha) (cms) (hrs) (mm) (cms)
1199   ID1 02:CTL .11 .009 1.67 77.04 .000
1200   +ID2 03:R-OVF .00 .000 .00 .00 .000 **DRY**
1201   +ID3 04:202 .53 .224 1.33 72.04 .000
1202   ============================================================
1203   SUM 05:TOTAL-R+P .64 .233 1.33 72.92 .000
1204   
1205   NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
1206   
1207   -------------------------------------------------------------------------------------
1208   050:0007-----------------------------------------------------------------------------
1209   *Control Flows via 140mm Orifice                                                
1210   *#Route Through Orifice                                                         
1211   ---------------------
1212   | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
1213   | IN>05:(TOTAL-) |
1214   | OUT<06:(Orific) | ========= OUTLFOW STORAGE TABLE =========
1215   --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
1216   (cms) (ha.m.) | (cms) (ha.m.)
1217   .000 .0000E+00 | .064 .4600E-02
1218   .061 .0000E+00 | .064 .1100E-01
1219   .062 .2000E-03 | .065 .2120E-01
1220   .063 .1400E-02 | .066 .3570E-01



1221   
1222   ROUTING RESULTS AREA QPEAK TPEAK R.V.
1223   -------------------- (ha) (cms) (hrs) (mm)
1224   INFLOW >05: (TOTAL-) .64 .233 1.333 72.921
1225   OUTFLOW<06: (Orific) .64 .064 1.517 72.969
1226   OVERFLOW<07: (OVF ) .00 .000 .000 .000
1227   
1228   TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
1229   CUMULATIVE TIME OF OVERFLOWS (hours)= .00
1230   PERCENTAGE OF TIME OVERFLOWING (%)= .00
1231   
1232   
1233   PEAK FLOW REDUCTION [Qout/Qin](%)= 27.603
1234   TIME SHIFT OF PEAK FLOW (min)= 11.00
1235   MAXIMUM STORAGE USED (ha.m.)=.1090E-01
1236   
1237   -------------------------------------------------------------------------------------
1238   050:0008-----------------------------------------------------------------------------
1239   *# CATCHMENT 203 - Uncontrolled Perimeter Flow                                  
1240   ----------------------
1241   | CALIB STANDHYD | Area (ha)= .09
1242   | 08:203 DT= 1.00 | Total Imp(%)= 40.00 Dir. Conn.(%)= 40.00
1243   ----------------------
1244   IMPERVIOUS PERVIOUS (i)
1245   Surface Area (ha)= .04 .06
1246   Dep. Storage (mm)= 2.00 5.00
1247   Average Slope (%)= 6.00 10.00
1248   Length (m)= 5.00 3.00
1249   Mannings n = .015 .250
1250   
1251   Max.eff.Inten.(mm/hr)= 164.22 88.29
1252   over (min) 1.00 1.00
1253   Storage Coeff. (min)= .22 (ii) 1.19 (ii)
1254   Unit Hyd. Tpeak (min)= 1.00 1.00
1255   Unit Hyd. peak (cms)= 1.68 .97
1256   *TOTALS*
1257   PEAK FLOW (cms)= .02 .01 .031 (iii)
1258   TIME TO PEAK (hrs)= 1.23 1.33 1.333
1259   RUNOFF VOLUME (mm)= 77.45 35.84 52.486
1260   TOTAL RAINFALL (mm)= 79.45 79.45 79.453
1261   RUNOFF COEFFICIENT = .97 .45 .661
1262   
1263   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1264   CN* = 76.0 Ia = Dep. Storage (Above)
1265   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1266   THAN THE STORAGE COEFFICIENT.
1267   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1268   
1269   -------------------------------------------------------------------------------------
1270   050:0009-----------------------------------------------------------------------------
1271   *# TOTAL PROPOSED FLOW FROM SITE (CONTROLLED + UNCONTROLLED)                    
1272   ------------------------
1273   | ADD HYD (TOTAL-POST) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
1274   ------------------------ (ha) (cms) (hrs) (mm) (cms)
1275   ID1 06:Orifice .64 .064 1.52 72.97 .000
1276   +ID2 07:OVF .00 .000 .00 .00 .000 **DRY**
1277   +ID3 08:203 .09 .031 1.33 52.49 .000
1278   ============================================================
1279   SUM 09:TOTAL-POST .74 .095 1.33 70.33 .000
1280   
1281   NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
1282   
1283   -------------------------------------------------------------------------------------
1284   050:0010-----------------------------------------------------------------------------
1285   ********************************************************************************
1286   *RUN REMAINING DESIGN STORMS (Chicago 5 TO 100-YR)                              
1287   *                                                                               
1288   -------------------------------------------------------------------------------------
1289   050:0002-----------------------------------------------------------------------------

1290   *                                                                               
1291   -------------------------------------------------------------------------------------
1292   050:0002-----------------------------------------------------------------------------
1293   *                                                                               
1294   -------------------------------------------------------------------------------------
1295   050:0002-----------------------------------------------------------------------------
1296   *                                                                               
1297   -------------------------------------------------------------------------------------
1298   050:0002-----------------------------------------------------------------------------
1299   *                                                                               
1300   ** END OF RUN : 99
1301   
1302   *******************************************************************************
1303   
1304   
1305   
1306   
1307   
1308   --------------------
1309   | START | Project dir.:

Q:\45303\100\SWMHYMO\
1310   -------------------- Rainfall dir.:

Q:\45303\100\SWMHYMO\
1311   TZERO = .00 hrs on 0
1312   METOUT= 2 (output = METRIC)
1313   NRUN = 100
1314   NSTORM= 1
1315   # 1=CHI100YR.stm
1316   -------------------------------------------------------------------------------------
1317   100:0002-----------------------------------------------------------------------------
1318   *#****************************************************************************| 
1319   *#  Project Name: Holiday Inn Express - Barrie                                  
1320   *#  JOB NUMBER  : 45303-100                                                     
1321   *#  Date        : November 2019 - Updated July 2020                             
1322   *#  Modeller    : 

AXT
1323   *#  Company     : MTE CONSULTANTS 

INC.                      
1324   *#  File        : 45303.dat                                                     
1325   *# Description : Post Development Modeling                                      
1326   *#****************************************************************************| 
1327   *#                                                                              
1328   *# !!! NOTE - THIS MODEL CONTAINS POST DEVELOPMENT MODELING ONLY                
1329   *#                                                                              
1330   *#****************************************************************************| 
1331   *#                                                                              
1332   -------------------------------------------------------------------------------------
1333   100:0002-----------------------------------------------------------------------------
1334   *                                                                               
1335   --------------------
1336   | READ STORM | Filename: * City of Barrie - 100 yr Chicago (4hr)
1337   | Ptotal= 87.58 mm| Comments: * City of Barrie - 100 yr Chicago (4hr)
1338   --------------------
1339   TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
1340   hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
1341   .17 6.410 | 1.17 45.220 | 2.17 14.500 | 3.17 7.560
1342   .33 7.290 | 1.33 180.150 | 2.33 12.440 | 3.33 7.040
1343   .50 8.520 | 1.50 58.540 | 2.50 10.940 | 3.50 6.600
1344   .67 10.360 | 1.67 31.960 | 2.67 9.800 | 3.67 6.220
1345   .83 13.450 | 1.83 22.450 | 2.83 8.900 | 3.83 5.890
1346   1.00 19.960 | 2.00 17.520 | 3.00 8.160 | 4.00 5.590
1347   
1348   -------------------------------------------------------------------------------------
1349   100:0003-----------------------------------------------------------------------------
1350   *                                                                               
1351   *#****************************************************************************| 
1352   *#                                                                              
1353   *#                POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING               
1354   *#                ===============================================               



1355   *#                                                                              
1356   *#****************************************************************************| 
1357   *# CATCHMENT 201 - Building Rooftop                                             
1358   ----------------------
1359   | CALIB STANDHYD | Area (ha)= .11
1360   | 01:201 DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
1361   ----------------------
1362   IMPERVIOUS PERVIOUS (i)
1363   Surface Area (ha)= .11 .00
1364   Dep. Storage (mm)= 2.00 5.00
1365   Average Slope (%)= 1.00 1.00
1366   Length (m)= 7.50 7.50
1367   Mannings n = .015 .250
1368   
1369   Max.eff.Inten.(mm/hr)= 180.15 96.36
1370   over (min) 1.00 4.00
1371   Storage Coeff. (min)= .46 (ii) 3.70 (ii)
1372   Unit Hyd. Tpeak (min)= 1.00 4.00
1373   Unit Hyd. peak (cms)= 1.50 .30
1374   *TOTALS*
1375   PEAK FLOW (cms)= .06 .00 .056 (iii)
1376   TIME TO PEAK (hrs)= 1.28 1.35 1.333
1377   RUNOFF VOLUME (mm)= 85.58 41.89 85.141
1378   TOTAL RAINFALL (mm)= 87.58 87.58 87.578
1379   RUNOFF COEFFICIENT = .98 .48 .972
1380   
1381   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1382   CN* = 76.0 Ia = Dep. Storage (Above)
1383   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1384   THAN THE STORAGE COEFFICIENT.
1385   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1386   
1387   -------------------------------------------------------------------------------------
1388   100:0004-----------------------------------------------------------------------------
1389   *Control Flows via Flow Control Roof Drains                                     
1390   ---------------------
1391   | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
1392   | IN>01:(201 ) |
1393   | OUT<02:(CTL ) | ========= OUTLFOW STORAGE TABLE =========
1394   --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
1395   (cms) (ha.m.) | (cms) (ha.m.)
1396   .000 .0000E+00 | .007 .2560E-02
1397   .004 .4300E-03 | .011 .7090E-02
1398   
1399   ROUTING RESULTS AREA QPEAK TPEAK R.V.
1400   -------------------- (ha) (cms) (hrs) (mm)
1401   INFLOW >01: (201 ) .11 .056 1.333 85.141
1402   OUTFLOW<02: (CTL ) .11 .009 1.667 85.141
1403   OVERFLOW<03: (R-OVF ) .00 .000 .000 .000
1404   
1405   TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
1406   CUMULATIVE TIME OF OVERFLOWS (hours)= .00
1407   PERCENTAGE OF TIME OVERFLOWING (%)= .00
1408   
1409   
1410   PEAK FLOW REDUCTION [Qout/Qin](%)= 16.271
1411   TIME SHIFT OF PEAK FLOW (min)= 20.00
1412   MAXIMUM STORAGE USED (ha.m.)=.4642E-02
1413   
1414   -------------------------------------------------------------------------------------
1415   100:0005-----------------------------------------------------------------------------
1416   *# CATCHMENT 202 - Parking Lot                                                  
1417   ----------------------
1418   | CALIB STANDHYD | Area (ha)= .53
1419   | 04:202 DT= 1.00 | Total Imp(%)= 87.00 Dir. Conn.(%)= 87.00
1420   ----------------------
1421   IMPERVIOUS PERVIOUS (i)
1422   Surface Area (ha)= .46 .07
1423   Dep. Storage (mm)= 2.00 5.00

1424   Average Slope (%)= 2.00 2.00
1425   Length (m)= 10.00 5.00
1426   Mannings n = .015 .250
1427   
1428   Max.eff.Inten.(mm/hr)= 180.15 100.63
1429   over (min) 1.00 2.00
1430   Storage Coeff. (min)= .45 (ii) 2.47 (ii)
1431   Unit Hyd. Tpeak (min)= 1.00 2.00
1432   Unit Hyd. peak (cms)= 1.52 .48
1433   *TOTALS*
1434   PEAK FLOW (cms)= .23 .02 .248 (iii)
1435   TIME TO PEAK (hrs)= 1.28 1.33 1.333
1436   RUNOFF VOLUME (mm)= 85.58 41.89 79.899
1437   TOTAL RAINFALL (mm)= 87.58 87.58 87.578
1438   RUNOFF COEFFICIENT = .98 .48 .912
1439   
1440   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1441   CN* = 76.0 Ia = Dep. Storage (Above)
1442   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1443   THAN THE STORAGE COEFFICIENT.
1444   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1445   
1446   -------------------------------------------------------------------------------------
1447   100:0006-----------------------------------------------------------------------------
1448   *# ADD 201 and 202 (Roof + Parking Lot)                                         
1449   ------------------------
1450   | ADD HYD (TOTAL-R+P ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
1451   ------------------------ (ha) (cms) (hrs) (mm) (cms)
1452   ID1 02:CTL .11 .009 1.67 85.14 .000
1453   +ID2 03:R-OVF .00 .000 .00 .00 .000 **DRY**
1454   +ID3 04:202 .53 .248 1.33 79.90 .000
1455   ============================================================
1456   SUM 05:TOTAL-R+P .64 .256 1.33 80.82 .000
1457   
1458   NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
1459   
1460   -------------------------------------------------------------------------------------
1461   100:0007-----------------------------------------------------------------------------
1462   *Control Flows via 140mm Orifice                                                
1463   *#Route Through Orifice                                                         
1464   ---------------------
1465   | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
1466   | IN>05:(TOTAL-) |
1467   | OUT<06:(Orific) | ========= OUTLFOW STORAGE TABLE =========
1468   --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
1469   (cms) (ha.m.) | (cms) (ha.m.)
1470   .000 .0000E+00 | .064 .4600E-02
1471   .061 .0000E+00 | .064 .1100E-01
1472   .062 .2000E-03 | .065 .2120E-01
1473   .063 .1400E-02 | .066 .3570E-01
1474   
1475   ROUTING RESULTS AREA QPEAK TPEAK R.V.
1476   -------------------- (ha) (cms) (hrs) (mm)
1477   INFLOW >05: (TOTAL-) .64 .256 1.333 80.820
1478   OUTFLOW<06: (Orific) .64 .064 1.517 80.967
1479   OVERFLOW<07: (OVF ) .00 .000 .000 .000
1480   
1481   TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
1482   CUMULATIVE TIME OF OVERFLOWS (hours)= .00
1483   PERCENTAGE OF TIME OVERFLOWING (%)= .00
1484   
1485   
1486   PEAK FLOW REDUCTION [Qout/Qin](%)= 25.084
1487   TIME SHIFT OF PEAK FLOW (min)= 11.00
1488   MAXIMUM STORAGE USED (ha.m.)=.1300E-01
1489   
1490   -------------------------------------------------------------------------------------
1491   100:0008-----------------------------------------------------------------------------
1492   *# CATCHMENT 203 - Uncontrolled Perimeter Flow                                  



1493   ----------------------
1494   | CALIB STANDHYD | Area (ha)= .09
1495   | 08:203 DT= 1.00 | Total Imp(%)= 40.00 Dir. Conn.(%)= 40.00
1496   ----------------------
1497   IMPERVIOUS PERVIOUS (i)
1498   Surface Area (ha)= .04 .06
1499   Dep. Storage (mm)= 2.00 5.00
1500   Average Slope (%)= 6.00 10.00
1501   Length (m)= 5.00 3.00
1502   Mannings n = .015 .250
1503   
1504   Max.eff.Inten.(mm/hr)= 180.15 102.61
1505   over (min) 1.00 1.00
1506   Storage Coeff. (min)= .21 (ii) 1.12 (ii)
1507   Unit Hyd. Tpeak (min)= 1.00 1.00
1508   Unit Hyd. peak (cms)= 1.68 1.00
1509   *TOTALS*
1510   PEAK FLOW (cms)= .02 .02 .035 (iii)
1511   TIME TO PEAK (hrs)= 1.22 1.33 1.333
1512   RUNOFF VOLUME (mm)= 85.58 41.89 59.365
1513   TOTAL RAINFALL (mm)= 87.58 87.58 87.578
1514   RUNOFF COEFFICIENT = .98 .48 .678
1515   
1516   (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1517   CN* = 76.0 Ia = Dep. Storage (Above)
1518   (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1519   THAN THE STORAGE COEFFICIENT.
1520   (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1521   
1522   -------------------------------------------------------------------------------------
1523   100:0009-----------------------------------------------------------------------------
1524   *# TOTAL PROPOSED FLOW FROM SITE (CONTROLLED + UNCONTROLLED)                    
1525   ------------------------
1526   | ADD HYD (TOTAL-POST) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
1527   ------------------------ (ha) (cms) (hrs) (mm) (cms)
1528   ID1 06:Orifice .64 .064 1.52 80.97 .000
1529   +ID2 07:OVF .00 .000 .00 .00 .000 **DRY**
1530   +ID3 08:203 .09 .035 1.33 59.36 .000
1531   ============================================================
1532   SUM 09:TOTAL-POST .74 .099 1.33 78.19 .000
1533   
1534   NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
1535   
1536   -------------------------------------------------------------------------------------
1537   100:0010-----------------------------------------------------------------------------
1538   ********************************************************************************
1539   *RUN REMAINING DESIGN STORMS (Chicago 5 TO 100-YR)                              
1540   *                                                                               
1541   -------------------------------------------------------------------------------------
1542   100:0002-----------------------------------------------------------------------------
1543   *                                                                               
1544   -------------------------------------------------------------------------------------
1545   100:0002-----------------------------------------------------------------------------
1546   *                                                                               
1547   -------------------------------------------------------------------------------------
1548   100:0002-----------------------------------------------------------------------------
1549   *                                                                               
1550   -------------------------------------------------------------------------------------
1551   100:0002-----------------------------------------------------------------------------
1552   *                                                                               
1553   -------------------------------------------------------------------------------------
1554   100:0002-----------------------------------------------------------------------------
1555   *                                                                               
1556   FINISH
1557   -------------------------------------------------------------------------------------
1558   *************************************************************************************
1559   WARNINGS / ERRORS / NOTES
1560   -------------------------
1561   Simulation ended on 2020-07-15 at 10:47:09

1562   =====================================================================================
1563   
1564   
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326 Bryne Drive - Barrie Holiday Inn Express
SITE WATER BUDGET (INFILTRATION) ANALYSIS

Barrie, Ontario

Project Number: 45303-100

Date:

Design By: CAH

File: Q:\45303\100\Water Balance\Monthly Balance\Water Balance (Thornthwaite-Mather)_2020-06-09.xlsx

Pre-development Post-development Difference Change %

55 13 -43 -77.3

28 6 -21 -77.3

14 3 -11 -77.3

270 145 -125 -46.2

810 369 -441 -54.4

381 234 -147 -38.5

191 157 -33 -17.4

95 142 47 49.5

48 144 96 201.9

24 117 94 393.2

186 151 -35 -18.7

122 29 -93 -76.1

2,223 1,512 -711 -32.0

July 17, 2020
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326 Bryne Drive - Barrie Holiday Inn Express
SITE WATER BUDGET (INFILTRATION) ANALYSIS

Barrie, Ontario

Project Number: 45303-100

Date:

Design By: CAH

File: \\mte85.local\mte\DES\45303\100\Water Balance\Monthly Balance\Water Balance (Thornthwaite-Mather)_2020-06-09.xlsx

PRE-DEVELOPMENT CONDITION

Contributing Catchments: 301 Soil Type: Sand Runoff Factor: 0.20

Contributing Areas: 0.74 ha Vegetation: Pasture/Shrubs Evapotranspiration

Percent Impervious 0.0 % Topography: Flat Land Factor for Impervious

Weather Station: Barrie WPCC Soil Moisture Retention Capacity: 125 mm Surfaces: 0.33

(C°) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (m3) (mm) (m3) (mm) (m3)

Jan -7.7 0.00 0.0 24.3 0.0 82.5 82.5 0.0 281.1 0.0 0.0 0.0 0.0 9.4 0.0 9.4 69 7.5 55 1.9 14
Feb -6.6 0.00 0.0 24.5 0.0 61.8 61.8 0.0 342.9 0.0 0.0 0.0 0.0 4.7 0.0 4.7 35 3.8 28 0.9 7

Mar -2.1 0.00 0.0 30.6 0.0 58.1 58.1 0.0 401.0 0.0 0.0 0.0 0.0 2.3 0.0 2.3 17 1.9 14 0.5 3

Apr 5.6 1.19 0.8 33.6 28.2 62.2 34.0 0.0 125.0 0.0 28.2 28.2 34.0 18.2 27.6 45.8 338 36.6 270 9.2 68

May 12.3 3.91 2.0 38.0 74.7 82.4 7.7 0.0 125.0 0.0 74.7 74.7 7.7 12.9 124.2 137.1 1,012 109.7 810 27.4 202

Jun 17.9 6.90 2.9 38.6 113.9 84.8 -29.1 -29.1 98.9 -26.1 110.9 110.9 0.0 2.4 62.1 64.5 476 51.6 381 12.9 95

Jul 20.8 8.66 3.5 38.9 135.0 77.2 -57.8 -86.8 61.8 -37.1 114.3 114.3 0.0 1.2 31.1 32.3 238 25.8 191 6.5 48

Aug 19.7 7.97 3.3 36.0 117.8 89.9 -27.9 -114.7 49.0 -12.8 102.7 102.7 0.0 0.6 15.5 16.1 119 12.9 95 3.2 24

Sep 15.3 5.44 2.5 31.2 77.7 94 16.3 0.0 65.3 16.3 77.7 77.7 0.0 0.3 7.8 8.1 60 6.5 48 1.6 12

Oct 8.7 2.31 1.4 28.5 38.6 77.5 38.9 0.0 104.3 38.9 38.6 38.6 0.0 0.2 3.9 4.0 30 3.2 24 0.8 6

Nov 2.7 0.39 0.4 24.2 9.2 88.9 79.7 0.0 125.0 20.7 9.2 9.2 58.9 29.5 1.9 31.5 232 25.2 186 6.3 46

Dec -3.5 0.00 0.0 23.0 0.0 73.6 73.6 0.0 198.6 0.0 0.0 0.0 0.0 18.8 1.9 20.7 153 16.6 122 4.1 31

Total 36.8 16.7 595.1 932.9 337.8 556.4 100.5 100.5 276.0 376.5 2,779 301.2 2,223 75.3 556

Note: P - Precipitation, PE - Potential Evapotranspiration, ∆S- Change in Soil Moisture Storage, ET - Evapotranspiration

July 17, 2020
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326 Bryne Drive - Barrie Holiday Inn Express
SITE WATER BUDGET (INFILTRATION) ANALYSIS

Barrie, Ontario

Project Number: 45303-100

Date:

Design By: CAH

File: \\mte85.local\mte\DES\45303\100\Water Balance\Monthly Balance\Water Balance (Thornthwaite-Mather)_2020-06-09.xlsx

POST-DEVELOPMENT CONDITION

Contributing Catchments: Soil Type: Sand Runoff Factor 0.86

Contributing Areas: 0.74 ha Vegetation: Urban Lawn Evapotranspiration

Percent Impervious 82.9 % Topography: Flat Land Factor for Impervious

Weather Station: Barrie WPCC Soil Moisture Retention Capacity 125 mm Surfaces 0.33

(C°) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (m3) (mm) (m3) (m3) (mm) (m3) (mm) (m3) (mm) (m3) (mm)

Jan -7.7 0.00 0.0 24.3 0.0 82.5 82.5 0.0 281.1 0.0 0.0 0.0 0.0 12.5 0.0 12.5 92 10.8 79 0 0 13 2 13 1.7 79 10.8

Feb -6.6 0.00 0.0 24.5 0.0 61.8 61.8 0.0 342.9 0.0 0.0 0.0 0.0 6.2 0.0 6.2 46 5.4 40 0 0 6 1 6 0.9 40 5.4

Mar -2.1 0.00 0.0 30.6 0.0 58.1 58.1 0.0 401.0 0.0 0.0 0.0 0.0 3.1 0.0 3.1 23 2.7 20 0 0 3 0 3 0.4 20 2.7

Apr 5.6 1.19 0.8 33.6 28.2 62.2 34.0 0.0 125.0 0.0 28.2 12.5 49.7 26.4 27.6 54.0 398 46.6 344 91 12 54 7 145 19.7 253 34.3

May 12.3 3.91 2.0 38.0 74.7 82.4 7.7 0.0 125.0 0.0 74.7 33.2 49.2 37.8 124.2 162.0 1,195 139.9 1,032 206 28 163 22 369 50.0 827 112.0

Jun 17.9 6.90 2.9 38.6 113.9 84.8 -29.1 -29.1 98.9 -26.1 110.9 49.3 61.6 49.7 62.1 111.8 825 96.5 713 122 16 113 15 234 31.7 591 80.1

Jul 20.8 8.66 3.5 38.9 135.0 77.2 -57.8 -86.8 61.8 -37.1 114.3 50.8 63.5 56.6 31.1 87.7 647 75.7 559 69 9 88 12 157 21.3 490 66.3

Aug 19.7 7.97 3.3 36.0 117.8 89.9 -27.9 -114.7 49.0 -12.8 102.7 45.6 57.1 56.8 15.5 72.4 534 62.5 461 70 9 73 10 142 19.3 392 53.1

Sep 15.3 5.44 2.5 31.2 77.7 94 16.3 0.0 65.3 16.3 77.7 34.5 43.2 50.0 7.8 57.8 426 49.9 368 86 12 58 8 144 19.5 283 38.3

Oct 8.7 2.31 1.4 28.5 38.6 77.5 38.9 0.0 104.3 38.9 38.6 17.1 21.4 35.7 3.9 39.6 292 34.2 252 78 11 40 5 117 15.9 175 23.7

Nov 2.7 0.39 0.4 24.2 9.2 88.9 79.7 0.0 125.0 20.7 9.2 4.1 64.1 49.9 1.9 51.8 382 44.8 330 99 13 52 7 151 20.5 231 31.3

Dec -3.5 0.00 0.0 23.0 0.0 73.6 73.6 0.0 198.6 0.0 0.0 0.0 0.0 24.9 1.9 26.9 198 23.2 171 2 0 27 4 29 4.0 169 22.9

Total 36.8 16.7 595.1 932.9 337.8 247.2 409.7 409.7 276.0 685.7 5,061 592.1 4,370 821 111 691 94 1,512 204.8 3,549 480.9

Note: P - Precipitation, PE - Potential Evapotranspiration, ∆S- Change in Soil Moisture Storage, ET - Evapotranspiration

* Enhanced recharge volume was estimated by a continuous hydrologic model, based on the design of infiltration facility and condition of its contributing areas
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Appendix E 
 
 

Phosphorus Loading Calculations 



BMP Reduction Potential BMP Description

Bioretention Systems 0.00%

Constructed Wetlands 77.00%

Dry Detention Ponds 10.00%

NONE 0.00% no BMP Applied

Hydrodynamic devices 0.00%

Dry swales 0.00%

Enhanced Grass/WQ Swales 0.00%

Flow Balancing Systems 77.00%

Green roofs 0.00%

Other
please enter a reduction 

potential efficiency

Perforated Pipe Infiltration/Exfiltration Systems 87.00%

Sand or Media Filters 45.00%

Soakaways - Infiltration trenches 60.00%

Sorbtive media interceptors 79.00%

Underground Storage 25.00%

Vegetated Filter Strips/Stream Buffers 65.00%

Wet Detention Ponds 63.00%

Treatment Train Approach
please enter a reduction 

potential efficiency



Project DEVELOPMENT Summary

Database Version: V 2.0 Release Update
Update Date: 30-Mar-12

Barrie CreeksSubwatershed:
DEVELOPMENT: Holiday Inn Express_Phase 1

Pre-Development Land Use Area
(ha)

P coeff.
(kg/ha)

P Load
(kg/yr)

Total Pre-Development Area (ha): 0.738 0.14Total Pre-Development Phosphorus Load (kg/yr):

Cropland 0.738 0.19 0.14

POST-DEVELOPMENT LOAD

Post-Development Land Use Area
(ha)

P coeff.
(kg/ha)

P Load
(kg/yr)

Best Management Practice applied with P Removal
Efficiency

High Intensity - Comm/Industrial 0.63 1.82 0.19Treatment Train Approach 83%
Jellyfish Filter (49%) + Existing SWM Pond (63%) (Controlled Aspahlt, Sidewalks and Landsacpe Areas)

Infiltration Gallery (60%) + Existing SWM Pond (63%) (Building Rooftop)

Low Intensity Development 0.095 0.13 0.00Vegetated Filter Strips/Stream Buffers 65%
Uncontrolled Landscaped Area

Post-Development Area Altered: 0.72
Total Pre-Development Area: 0.74

0Unaffected Area:

0.20

Pre-Development: 0.14

-0.06Change (Pre - Post):

Post-Development: 1.16

Post-Development (with BMPs):

-1.02Change (Pre - Post):
727% Net Increase in Load

42.09% Net Increase in Load

P Load
(kg/yr)

Wednesday, September 30, 2020 Page 1 of 2



 

 

Appendix F 
 
 

Lover’s Creek SWM Report 
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