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1.0 INTRODUCTION 

The report has been prepared in support of an Official Plan Amendment (OPA) and Zoning By-law 
Amendment (ZBA) for an eleven–storey mixed-use building located at 84 to 104 Plains Road East 
and 990 Glenwood Avenue in the City of Burlington, Region of Halton. This report discusses how 
the site can be serviced by the existing infrastructure for water, wastewater, and stormwater. 

This report may be updated and refined as the project moves through the planning process to 
support the Site Plan Application and Building Permit stages. For the purpose of this report, Plains 
Road East runs in an east-west direction.  

1.1 Existing Condition 

The subject lands are approximately 0.47 ha and comprised of 84 and 104 Plains Rd E, and 990 
Glenwood Avenue. Each lot contains a one- or two-storey, single-family residential dwelling, 
fronting onto Birchwood Ave and Glenwood Ave, and a vacant lot between 84 and 104 Plains 
Road E that consists primarily of grass surfaces. There are existing single-family residential 
properties to the south of the site.  

Plains Road East has a curb-facing sidewalk with a boulevard, while Glenwood Ave and Birchwood 
Ave have a rural cross-section with no sidewalks or curbs. 

1.2 Proposed Condition 

The proposed development consists of an eleven-storey, mixed-use building with 253 residential 
units and at-grade commercial space fronting onto Plains Rd E. There is surface-level parking at 
the rear of the site, in addition, are two levels of below-grade parking proposed extending over the 
entire site and a third partial level. The proposed development will have two residential vehicle 
access driveways at the rear from Birchwood Ave and Glenwood Ave. Outdoor amenity space is 
provided. As part of the proposed development, there will be proposed sidewalks on the east, 
west, and north sides of the site, with an upgraded boulevard on Plains Rd E. 

2.0 MUNICIPAL WATER AND WASTEWATER 

The location of existing services was determined through the review of record drawings provided 
by the City of Burlington, Region of Halton, and a topographic survey completed by A.T.McLaren 
Limited. See Appendix ‘A’ for further details of the topographic survey.  

All proposed services must be in accordance with the Ontario Building Code, City of Burlington, 
and Region of Halton standards and requirements. A copy of the proposed servicing plan is 
included and should be read in conjunction with this report. Existing and proposed servicing is 
discussed in further detail in the following sections.  
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2.1 Municipal Water 

2.1.1 Existing Linear Infrastructure 

Plans obtained from the Region of Halton and the City of Burlington indicate there is an 
existing 600 mm diameter watermain that runs along the centre of Plains Road E, 
a 400 mm diameter watermain near the boulevard on the south side and a 300 mm diameter on 
the north side of the road. There is also an existing 150 mm diameter watermain on Birchwood 
Ave and a 200 mm diameter watermain on Glenwood Ave. 

2.1.2 Estimated Flows 

Using the unit count and type together with Table A-4 of the Region of Halton’s 2022 Development 
Charges Background Study population density guidelines for residential dwellings (1.356 
persons/unit for less than two bedrooms, and 1.831 persons/unit for 2 or more-bedroom units), 
the residential population is estimated to be 386 persons. The commercial population is 
estimated using Page A-21 of the Region of Halton 2022 DC Study population density for 
commercial developments (37.4 m2/employee), resulting in a commercial population of 28 
persons. The domestic water usage is estimated using a water demand of 265 L/cap/d for 
residential and 225 L/cap/d for commercial (Table B-1 of Region of Halton’s 2022 DC Study). 
Table 1 below summarized the results (see Appendix ‘B’ for supporting calculations).  

The fire flow was estimated for demand purposes only using the Fire Underwriters Survey 
methodology. Fire flows should be confirmed at the building permit stage by the sprinkler 
consultant.  

Table 1: Estimated Water Demands (L/min) 

Average Daily Demand 75 
Minimum Hourly Demand 75 
Maximum Hourly Demand 294 
Maximum Daily Demand 170 
Estimated Fire Demand (FUS 1999) 8000 
Maximum Daily Plus Fire Demand 8170 

 

A fire flow test was undertaken (October 2nd, 2024) to confirm adequate firefighting flows. This 
test was conducted using the fire hydrants on Glenwood Avenue and Birchwood Avenue. The 
results of the flow test are included in Appendix ‘B’ and summarized as follows:  

Table 2: Fire Hydrant Flow Test Summary (psig) 

Static pressure 52 
Flow 1, 757 usgpm (48 l/s) 48  
Flow 2, 1342 usgpm (85 l/s)  45  
Theoretical flow 3600 usgpm (227 l/s)  20  
Estimated max. Daily plus fire service pressure 26 
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2.1.3 Proposed Connection 

The proposed development will be connected to the existing 200 mm diameter PVC watermain 
on Glenwood Ave with a 200 mm diameter fire line and a 100 mm diameter domestic for the 
residential and commercial units. The service connection is located on the east side of the subject 
lands.  

2.2 Municipal Wastewater 

2.2.1 Existing Linear Infrastructure 

Record drawings indicate there is a 250 mm diameter sanitary sewer running east to west within 
Plains Road in front of the subject lands. This sewer originates at a manhole approximately 3 m 
north of the northern property line, in the middle of the subject lands. There is a 450 mm diameter 
sanitary sewer on Glenwood Ave and a 200 mm diameter sanitary sewer on Birchwood Ave, both 
draining southwards.  

2.2.2 Estimated Flows  

Under the existing condition, using the Region of Halton design criteria for single-family homes 
of 95 persons/ha, the estimated existing sanitary flow is determined with 4 persons and 360 
L/cap/d (See Appendix ‘C’ for supporting calculations). 

Table 3: Estimated Existing Wastewater Flow (L/s) 

Average Daily Dry Weather Flow 0.02  
Modified Harmon Peaking Factor 4.44 
Infiltration Allowance (0.286L/s-ha) 0.13 
Peak Daily Flow 0.20 

 

Under the proposed condition, based on a residential population of 386 people and a retail 
population of 28 employees (as determined in Section 2.1.2), and using flow rates of 360 L/cap/d 
for residential use and 310 L/emp/d for retail use, the proposed sanitary discharge is estimated 
in Table 4. Supporting calculations are provided in Appendix ‘C’. 

Table 4: Estimated Proposed Wastewater Flow (L/s) 

Average Daily Dry Weather Flow 1.71  
Modified Harmon Peaking Factor 4.03 
Infiltration Allowance (0.26L/s-ha) 0.13 
Peak Daily Flow 7.00 

 

2.2.3 Proposed Connection 

The proposed development's sanitary system will be serviced by a new 200 mm diameter sanitary 
lateral connection to the existing 200 mm diameter sewer on Birchwood Ave, complete with a 
property line inspection manhole. In addition, due to site constraints, the 3 easterly at-grade 
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residential units will drain using the existing sanitary service to Glenwood Ave, complete with a 
property line inspection manhole. 

 

2.2.4 Sanitary Sewer Capacity Analysis 

A downstream sanitary sewer capacity analysis was completed to support the sanitary 
connection to Birchwood Ave. Drainage areas were determined by reviewing record drawings and 
the Region of Halton’s Wastewater Operating Maps. Estimated sanitary flows were then analyzed 
for the proposed condition using a Sanitary Sewer Design Sheet and Region of Halton criteria. 

The sanitary sewer was analyzed from manhole 13343 on Birchwood Ave, as shown on the 
Region’s Operating Maps, including the flows on Fairwood Pl East to the 900 mm diameter trunk 
sewer on Townsend Ave (manhole 19226). The sewers and associated drainage areas can be 
seen in Figure 1, Appendix ‘C’. The sanitary sewer design sheet (Appendix ‘C’) provides the 
expected flows through the sewers.  

Under the existing condition, the values for the flow contributed by the single-home families in 
the studied areas were estimated from the Region of Halton’s Linear Design Manual with a 
population density of 95 person/ha and using flow rates of 360 L/cap/d for residential use. The 
analysis indicates that the 200 mm diameter sanitary sewer flowing south on Birchwood Ave is 
approximately 23% full under the existing condition.  

The proposed development will contribute 7.0 L/s compared to the pre-development rate of 
0.60 L/s. This increase in sewer flows results in the pipe's capacity reaching 39% full. This is not 
expected to have a significant impact on the downstream sanitary sewer system. See Appendix 
‘C’ for supporting calculations. 

The existing sanitary service to Glenwood Ave connects to the existing 450 mm diameter trunk 
sewer and conveys 0.011 L/s under existing conditions. The proposed 3 residential units will 
contribute 0.019 L/s under the proposed conditions. This minor increase in flows is not expected 
to have an impact on the downstream sanitary sewer system.  

3.0 STORM DRAINAGE AND STORMWATER MANAGEMENT 

3.1 Existing Storm Drainage  

A portion of runoff from the subject lands sheet flows north to Plains Rd E. A portion of the site 
drains toward the southeast, flowing to Glenwood Avenue, and the remainder flows toward the 
southwest, draining to Birchwood Ave. Most runoff ultimately drains back north towards Plains 
Road to the existing 450 mm diameter storm sewer along Plains Road E, which flows westward. 
Through analysis of the topographic survey, there is no meaningful external drainage through the 
site under existing conditions. Under existing conditions, the subject lands are approximately 18% 
impervious and have peak runoff rates of 91.6 L/s during the 100-year storm and 49.6 L/s during 
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the 5-year storm. Refer to the EPA SWMM Model results and Pre-Development Storm Drainage 
Area Plan in Appendix ‘D’ for further details. 

3.2 Proposed Storm Drainage 

Based on the proposed development concept, the majority of the site consists of impervious 
surface with landscape strips around the site. Runoff from hardscaped areas and roof drainage 
will be captured and directed to the stormwater management tank located in the parking garage. 
The controlled areas account for 4276 m2 of the site’s area, leaving 471 m2 of landscaping areas 
to flow uncontrolled off the site. The post-development impervious percentage was taken as 
100% for a conservative approach.  

A 250 mm diameter storm lateral connection to the existing 450 mm diameter storm sewer along 
Plains Road E is proposed at the northwest corner of the development. Catch basin inlets are 
located on the south rear parking to intercept the 100-year event and direct flow to the stormwater 
management tank. Storage is provided to a maximum depth of 150 mm on the roof. Stormwater 
management requirements are discussed in further detail in Section 3.3. 

3.3  Stormwater Management  

The City of Burlington's requirements for stormwater management are set out in the City’s 
Stormwater Management Design Guidelines. Erosion control criteria is outlined in the Falcon 
Creek Hydrology/Hydraulics study as per required by the AMEC 2013 Class EA study.  

The following stormwater criteria for the proposed development was identified in the pre-con 
comments: 

1. Stormwater Quantity Controls (Peak Flow Control) 

Post Development discharge from the greater of the 100-year or Regional Storm is to be 
controlled to the 5-year pre-development runoff rate. Pre-development runoff is to be 
calculated using a maximum imperviousness of 36%.  

2. Erosion Control  

The first 25 mm of rainfall is to be captured on site and released over the following 24 
hours in accordance with the Falcon Creek Hydrology/Hydraulics Study. 

3. Stormwater Quality Control  

Achieve enhanced 80% TSS removal for a minimum of 90% of the runoff volume. Typical 
OGS units will only be credited with 50% TSS removal. 

4. Stormwater Runoff Volume Reduction (Water Balance) 

Provide retention of 5 mm over the entire area of the proposed development in 
accordance with the Falcon Creek Hydrology/Hydraulics Study. 
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3.3.1 Stormwater Quantity Control (Peak Flow Control) 

The City of Burlington requires developments to manage drainage from either the 100-year storm 
or Regional Storm, whichever is greater, to the 5-year pre-development peak flow rate. The 
proposed development results in an increase in impervious area, which therefore increases the 
peak runoff rate. To manage post-development runoff rates to the required 5-year pre-
development peak flow rate, stormwater peak flow attenuation and storage is needed. 
Stormwater storage will be provided through a combination of roof storage and tank storage in 
the underground parking garage. 

EPA SWMM was used to model pre- and post-development conditions to design the site’s 
stormwater management system. The model includes the controlled roof drains as well as the 
release rate from the tank in series. See Table 5 below for a summary of the model outputs. Refer 
to Appendix ‘D’ for EPA SWMM results and further details. 

 

Table 5: Stormwater Flows 

Return Pre-Dev 
Peak 
Flow 
(L/s) 

Post-Dev 
Uncontrolled 

(L/s) 

Post-Dev 
Peak Flow 

(L/s) 

Post-Dev 
Total Peak 
Flow (L/s) 

Roof Storage 
Required 

(m3) 

Tank 
Storage 
Required 

(m3) 
25 mm 19.8 1.6 1.4 3.0 3 83 
5-yr 49.6 4.4 40.0 44.4 10 88 
10-yr 59.6 5.4 40.0 45.4 12 103 
25-yr 72.1 6.7 40.0 48.4 15 124 
50-yr 81.8 7.7 40.0 47.7 18 141 
100-yr 91.6 8.8 40.0 48.8 20 159 Ɨ 
Regional 62.0 6.4 40.0 46.4 23 Ɨ 155 

Ɨ Denotes maximum storage requirement 

 

To control the post-development peak flow rate to the pre-development 5-year peak flow rate of 
48.8 L/s, approximately 159 m3 of storage is required in the stormwater management tank for 
quantity control. 

The roof will have 7 inlets, each rated for 5 GPM per inch of head (0.32 L/s per 25.4 mm of head) 
with a maximum of 0.15 m of ponding. The roof area is approximately 800 m2, resulting in 60 m3 
of storage volume available. Based on the modelling results, there is sufficient available volume 
on the roof to implement rooftop controls as part of the stormwater management system. In 
accordance with City of Burlington Stormwater Management Guidelines, rooftop storage should 
involve either “blue” or “green” rooftop systems. Further details will be provided at Site Plan, along 
with supporting documentation from the structural engineer.  

The stormwater management tank located within the underground parking structure will collect 
water from the roof and rear parking area and release controlled flows to the proposed 
stormwater property line manhole. The erosion control will require a max discharge at 1.4 L/s, 
matching the erosion control guidelines (refer to Section 3.3.2 below). If the erosion control 
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volume is exceeded, the maximum rate is 40 L/s, to meet the quantity control target. The total 
volume requirement for erosion control, quantity control, and water balance is 183 m3. The 
proposed tank provides a total of 193 m3. 

As the stormwater tank is within the parking structure, as defined by OBC, the mechanical 
engineer is responsible for the design of the outlet structure, tank, tank access, emergency 
overflow and any required piping to the outlet structure. The controlled release rate can be 
achieved through pumps or gravity outlet (i.e. orifice, vortex orifice), or a combination of both. 

 

3.3.2 Erosion Control 

The site is located within the Aldershot area and must comply with erosion control criteria 
outlined in the Falcon Creek Hydrology and Hydraulic Study (December 2012), as per the AMEC 
2013 Class EA study. The requirement is to capture runoff from 25 mm rainfall event and release 
it over a 24-hour period. This results in an allowable release rate of 1.4 L/s and requires 83 m3 of 
storage. Storage will be provided within the stormwater management tank and drain at the 
allowable release rate to the stormwater connection.   

 

3.3.3 Water Balance 

As per City of Burlington Guidelines, it is recommended to infiltrate or re-use the first 5 mm of 
rainfall, this results in 24 m3 of water to be reused on site. Storage for the re-use volume will be 
provided in the stormwater management tank. The water may be used for irrigation purposes or 
other uses. Further details will be provided at the Site Plan stage (by others).   

 

3.3.4 Stormwater Quality Control  

The City of Burlington requires the development to meet MECP Enhanced protection (80% long-
term removal of TSS). An Imbrium Jellyfish JF4-2-1-40 (or approved equivalent) is proposed to 
treat TSS-loaded areas from the parking lot. The Jellyfish is to be located in the underground P1 
level and is provided with an outlet pipe and an overflow weir. An adequately maintained filtration 
system provides 80% long-term removal of TSS. Refer to the sizing report and CA-ETV 
Certification in Appendix ‘D’ for more details.  

3.4 Capacity Analysis 

To ensure sufficient capacity in the existing 450 mm diameter storm sewer on Plains Road East 
flowing westward, an analysis of the contributing drainage areas was completed by preparing a 
storm sewer design sheet. The analysis covers the storm sewers from Birchwood Avenue (MH2) 
to Cooke Boulevard (MH12). The analysis assessed the existing drainage areas and future 
development of the subject lands using the controlled flows that outlet to Plains Rd E storm 
sewer. Under existing conditions, the 450 mm diameter storm sewer at a slope of 0.57% flows 
56% full during the 5-year storm. With the inclusion of the proposed controlled flows from the 
subject lands the sewer would flow at approximately 59% full. Thus, there is sufficient capacity in 
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the existing storm sewer to service the subject lands. See Appendix ‘D’ for supporting calculations 
and Figure 4 for Stormwater Drainage Plan. 

4.0  SUMMARY 

The information presented in this Functional Servicing Report demonstrates that the proposed 
development can be serviced by the existing infrastructure for water, wastewater, and stormwater 
and can meet the City of Burlington stormwater management criteria. The following is a summary 
of the report findings: 

 The subject lands is currently occupied by single-family dwellings and is proposed to 
consist of an eleven-storey mixed-use development. 

 There is existing municipal water infrastructure adjacent to the site that can service the 
site’s estimated demand. The proposed average daily water demand for the site is 
75 L/min and an estimated fire demand of 8,000 L/min. The site’s domestic water service 
connection will be connected to the existing 200 mm diameter watermain on Glenwood 
Avenue. 

 The site’s sanitary system will be connected to the existing 200 mm diameter sanitary 
sewer on Birchwood Avenue using a 200 mm diameter sanitary lateral. 

 The 3 easterly at grade residential units will drain by the existing sanitary service on 
Glenwood Drive. 

 All storms greater than the 25 mm event up to the 100-year and Regional storm will be 
controlled to the 5-year pre-development flow rate. Stormwater storage will consist of roof 
storage and an underground stormwater management tank.    

 All storms up to and including the 25 mm event will be captured and released at 1.4 L/s 
as per the municipal erosion control guidelines for the subject lands.  

 The stormwater tank in the underground parking garage provides the required storage of 
183 m3 with a provided volume of 193 m3. The building's roof will provide a minimum of 
23 m3 of storage for quantity control.  

 Runoff stored within a stormwater tank will outlet to a maximum rate of 40.0 L/s to the 
storm sewer on Plains Road East. 

 Storm drainage for the site will be through a 250 mm diameter storm lateral to the 450 mm 
diameter storm sewer on Plains Road East. 

 Stormwater quality (80% TSS removal) is achieved through a Jellyfish Filtration System 
located in the underground parking level P1 that will treat all sediment laden runoff from 
the surface parking areas.  
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Based on the above, we support the proposed development for OPA/ZBA from a civil engineering 
perspective.  

Should you have any questions, do not hesitate to contact the undersigned. 

 

PREPARED BY TRAFALGAR ENGINEERING LTD. 
 

 
 
 
 
  
Anna Duong 
Junior Designer 

Nicole Sylvester, P.Eng. 
Principal, Design Services 

aduong
Image

aduong
Image
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Appendix ‘A’ 
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Project: One Hundred on Plains Project No.: 1861
Desc: Issued for OBA & ZBA Submission Prepared By: AD

Checked By: NAS

Land Use / Occupancy Type

Unit Count 

/ GFA

Population 

Density 

(pers/unit)

Eq. 

Population 

(cap.)

Per Cap. 

Demand 

(L/cap. Day)

Average Daily 

Demand (L/min) Min. Hour Peak Hour Max. Daily

Min. Hour 

Demand 

(L/min)

Max. Hour 

Demand 

(L/min)

Max. Daily 

Demand 

(L/min)
163 1.356 221 265 41 1.00 4.00 2.25 41 163 92

90 1.831 165 265 30 1.00 4.00 2.25 30 121 68

1048 37.4 28 225 4 1.00 2.25 2.25 4 10 10

*Per Cap. Demand based on O.B.C. Table 8.2.1.3.B. -- 5 L/1.0m2 Stores
TOTAL 1301 414 75 75 294 170

Fire Flow Average Daily Demand: 75 (L/min)
Using Fire Underwriters Survey Methodology: Minimum Hourly Demand: 75 (L/min)

Maximum Hourly Demand: 294 (L/min)
1. An estimate of the fire flow is given by the formula Maximum Daily Demand: 170 (L/min)

Where: Max. Daily Plus Fire: 8170 (L/min)
F = The required fire flow in litres per minute
C = Coefficient related to the type of construction
A = The total floor area in square metres (including all storeys but excluding basements at least 50% below grade)

Type of Construction: Coefficient:  0.60 Total Floor Area: 5416.95 (m2) Area Note:

F = 10000 (L/min) Adequately Protected Vertical Openings: Yes

2. Adjust the value in No. 1 for occupancy surcharge/reduction

Occupancy Contents: Factor:  -15%

F = 8500 (L/min)

3. Adjust the value in No. 2 for sprinkler 4. Adjust the value in No. 2 for exposure
Separation (m) Charge

NFPA 13 Sprinkler: Yes Reduction: 20% North 38 5%

Standard Water Supply: Yes Reduction: 10% East 30 5%

Fully Supervised: Yes Reduction: 10% South 20 10%

West 27 10%

Total Reduction: 40% Total Charge: 30%
Sprinkler Reduction: 3400 (L/min) Exposure Charge: 2550 (L/min)

5. Estimated Fire Flow is value in No. 2 less Sprinkler Reduction  plus Exposure Charge , rounded to the nearest 1000

F = 8000 (L/min)

P:\1861 Plains Rd East\01-Calculations\02-Water\[2024-09-24 Water Demands.xlsx]OBC FIXTURE UNITS VER 2.1

Non-Residential/Retail (sq.m)

Peaking Factors

Apartments - Less than 2 Bedrooms
Apartments - 2 or More Bedrooms

TRAFALGAR ENGINEERING LTD.

ESTIMATED  WATER DEMAND

Demand FlowOccupancy Data

Limited Combustible

For fire resistive buildings, consider the 

two largest adjoining floors plus 50% of 

the remaining floors up to eight, when 

openings are inadequately protected.  For 

adequately protected vertical openings 

consider only the area of the largest floor 

plus 25% of each of the two immediately 

adjoining floors

Fire-Resistive

� � 220� �



Project: One Hundred on Plains Project No.: 1861

Desc: Issued for OBA & ZBA Submission Prepared By: AD

Checked By: NAS
Hydrant Residual Flow (Refer to Attached Flow Test Results)

Coefficient C= 0.9

Port Diameter D= 2.5 (inch)

Pitot Pressure P pit = 22 (psig)

Residual Flow Q R = 787 (us gpm)

Residual Flow Q R = 2979 (L/min)

Hydrant Theoretical Flow (Refer to Attached Flow Test Results)

Static Pressure P stat = 52 (psig)

Residual Pressure P res = 48 (psig)

Theoretical Pressure P theo = 20 (psig)

Theoretical Flow Q T = 2419 (us gpm)

Theoretical Flow Q T = 9156 (L/min)

Max. Demand Pressure 

Maximum Demand Q D = 8170 (L/min)

Maximum Demand Q D = 2159 (us gpm)
Calculated Pressure P= 26 (psig)

Where:

 Q R  = 29.84 x C x D 2  x P pit
0.5

Q T  = Q R  x [(P stat  - P theo )/(P stat  - P res )] 0.54

P = P stat  - (Q D /Q R ) 1.852  x (P stat  - P res )

Notes:

P:\1861 Plains Rd East\01-Calculations\02-Water\[2024-09-24 Water Demands.xlsx]OBC FIXTURE UNITS VER 1.0

Refer to attached hydrant flow test results for 300mm main on Church Street prepared by Jackson Waterworks dated May 

2, 2016.

TRAFALGAR ENGINEERING LTD.

ESTIMATED DEMAND PRESSURE

(AT MAIN)
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From: MacKenzie, Ronald
To: Malcolm Wallace
Subject: RE: PreTechnical Circulation Comments - 100 Plains Road East (1861)
Date: March 21, 2025 10:14:33 AM
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EXTERNAL SENDER: This email originated outside of Trafalgar Engineering.

Hi Malcolm,
 
Yes, that would be fine.
 
Ron
 
 
 

From: Malcolm Wallace <mwallace@trafalgareng.com> 
Sent: Thursday, March 20, 2025 2:23 PM
To: MacKenzie, Ronald <Ronald.MacKenzie@halton.ca>
Subject: RE: PreTechnical Circulation Comments - 100 Plains Road East (1861)
 
CAUTION: This email originated from outside the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe. If you are unsure or need assistance please contact the IT
Service Desk.

 
Hi Ron,
 
Further to our call last week I just want to get something in writing confirming that continuing to use
the unit count to estimate the proposed population is acceptable (as long as it is the more stringent
approach).
 
Thanks,
 
Malcolm
 
 
 

 
www.trafalgareng.com

Malcolm Wallace, EIT
Intermediate Designer
#1 - 481 Morden Road
Oakville, Ontario, L6K 3W6
O: (905) 338-3366
E: mwallace@trafalgareng.com

 

mailto:Ronald.MacKenzie@halton.ca
mailto:mwallace@trafalgareng.com
http://www.trafalgareng.com/
mailto:mwallace@trafalgareng.com


This email and any files transmitted with it are confidential and intended solely for the use of the individual or entity to whom
they are addressed. If you are not the named addressee you should not disseminate, distribute or copy this email. Please
notify the sender immediately by email if you have received this e-mail by mistake and delete this email from your system. If
you are not the intended recipient you are notified that disclosing, copying, distributing or taking any action in reliance on the
contents of this information is strictly prohibited.
 

From: Malcolm Wallace 
Sent: March 12, 2025 4:19 PM
To: MacKenzie, Ronald <Ronald.MacKenzie@halton.ca>
Subject: RE: PreTechnical Circulation Comments - 100 Plains Road East (1861)

 
Hi Ron,
 
Looks like we’re playing telephone tag, maybe we can sort this out over email as I believe it is a
simple misunderstanding. My inquiry is surrounding the comment we received which states we use
the population density for single family homes to estimate the proposed sanitary flows:
 

      
 
The population for single family homes is only used when estimated the existing sanitary flows from
the property. The proposed sanitary flow is estimated using proposed unit counts to estimate the
population, the same method used to estimate the water demands earlier in the FSR:
 

       
 
The Region’s LDM encourages the use of unit counts to estimate population densities when possible
and when they provide a more stringent / conservative result, and in this case they do.
 
Please advise if it is acceptable for us to continue to use the estimated unit counts to estimate the
population for the sanitary and water demands.
 
Thanks,
 
Malcolm
 

mailto:Ronald.MacKenzie@halton.ca


Project: One Hundred on Plains Project No.: 1861
Desc: Issued for OBA/ZBA Submission Prepared By: AD

Checked By: NAS

Land Use / Occupancy Type Area (ha)

Population 
Density 

(pers/ha)

Eq. 
Population 

(cap.)

Per Cap. 
Demand 

(L/cap. Day)
Sanitary Flow to Birchwood Connection

0.015* 95.0 1 360 0.006
Sanitary Flow to Glenwood Connection

0.028* 95.0 3 360 0.011

* The house footprint area is used for a more precise estimate of the population density

TOTAL 0 4 0.02

Land Use / Occupancy Type GFA

Population 
Density 

(pers/ha)

Eq. 
Population 

(cap.)

Per Cap. 
Demand 

(L/Ha. Day)
0 0.0

TOTAL 0 0 0.0

Residential Peaking Factor: 4.44
ICI Peaking Factor: 4.50
Include ICI Peaking? No
Tributary Area: 0.47 (ha)
Infiltration Allowance: 0.286 (L/s ha)
Foundation Drain Allowance: 0.00 (L/s ha)

Residential Average Flow: 0.2 (L/s)
ICI Average Flow: 0.0 (L/s)
Groundwater Discharge: 0.0 (L/s)
Total Average Flow: 0.2 (L/s)

Residential Peak Flow: 0.2 (L/s)
ICI Peak Flow: 0.0 (L/s)
Groundwater Discharge: 0.0 (L/s)
Total Peak Flow: 0.2 (L/s)

P:\1861 Plains Rd East\01-Calculations\03-Sanitary\[2025-03-10 Sanitary Demands.xlsx]EX. SANITARY VER 2.1.1

Average Daily Dry 
Weather Flow 

(L/s)

Average Daily Dry 
Weather Flow 

(L/s)

Single family home

Single family home

Industrial / Commercial / Institutional

TRAFALGAR ENGINEERING LTD.

ESTIMATED EXISTING SANITARY FLOW

Residential



Project: One Hundred on Plains Project No.: 1861
Desc: Issued for OBA/ZBA Submission Prepared By: AD

Checked By: NAS

Land Use / Occupancy Type

Unit 
Count/

GFA 

Population 
Density 

(pers/ha)

Eq. 
Population 

(cap.)

Per Cap. 
Demand 

(L/cap. Day)
Sanitary Flow to Birchwood Connection

161 1.4 218 360 0.9
89 1.8 163 360 0.7

Sanitary Flow to Glenwood Connection
2 1.4 3 360 0.011
1 1.8 2 360 0.008

TOTAL 253 386 1.61

Land Use / Occupancy Type

Unit 
Count/

GFA

Population 
Density 

(m2/pers)

Eq. 
Population 

(cap.)

Per Cap. 
Demand 

(L/Ha. Day)
1048 37.4 28 310 0.101

TOTAL 1048 28 0.101

Residential Peaking Factor: 4.03
ICI Peaking Factor: 4.36
Include ICI Peaking? Yes
Tributary Area: 0.47 (ha)
Infiltration Allowance: 0.29 (L/s ha)
Foundation Drain Allowance: 0.00 (L/s ha)

Residential Average Flow: 1.7 (L/s)
ICI Average Flow: 0.1 (L/s)
Groundwater Discharge: 0.0 (L/s)
Total Average Flow: 1.8 (L/s)

Residential Peak Flow: 6.6 (L/s)
ICI Peak Flow: 0.4 (L/s)
Groundwater Discharge: 0.0 (L/s)
Total Peak Flow: 7.0 (L/s)

P:\1861 Plains Rd East\01-Calculations\03-Sanitary\[2025-03-10 Sanitary Demands.xlsx]PROP. SANITARY VER 2.1.1

Industrial / Commercial / Institutional

Average Daily Dry 
Weather Flow 

(L/s)

Apartments - Less than 2 Bedrooms
Apartments - 2 or More Bedrooms

Average Daily Dry 
Weather Flow 

(L/s)
Non-Residential/Retail (sq.m)

Apartments - Less than 2 Bedrooms
Apartments - 2 or More Bedrooms

TRAFALGAR ENGINEERING LTD.

ESTIMATED SANITARY FLOW

Residential





Prepared By: AD Project Name :

Checked By: NAS Municipal Number:
Project No. : 1861 Date:

Sheet:

Area
(ha)

Density
(ppha)

Area
(ha)

Density
(ppha) Kavg Mavg

84-102 Plains Rd E MH13343 0.04 95 0.43 0.47 4 4 360 0.0 0.0 1.0 4.45 0.1 0.1 0.2 101.0 200 1.27 0.013 38.6 1.19 0.34 10 0.05 1%
MH13343 MH13354 0.83 95 1.30 79 79 360 0.3 0.3 1.0 4.27 1.4 0.4 1.8 101.0 200 1.27 0.013 38.6 1.19 0.64 28 0.14 5%

MH13328 MH13334 0.78 95 0.78 74 74 360 0.3 0.3 1.0 4.28 1.3 0.2 1.5 62.3 200 0.72 0.013 29.0 0.90 0.51 30 0.15 5%
MH13334 MH13342 1.20 95 1.98 114 114 360 0.5 0.8 1.0 4.23 3.3 0.6 3.9 93.2 200 0.46 0.013 23.2 0.72 0.55 55 0.27 17%
MH13342 MH13354 0.76 95 2.74 72 72 360 0.3 1.1 1.0 4.28 4.6 0.8 5.4 93.9 200 0.59 0.013 26.3 0.81 0.66 61 0.30 21%

MH13354 MH13364 0.65 95 4.69 62 213 360 0.3 1.7 1.0 4.14 6.9 1.3 8.3 85.8 200 1.19 0.013 37.3 1.15 0.96 63 0.31 22%
MH13364 MH19226 0.82 95 5.51 78 78 360 0.3 2.0 1.0 4.27 8.5 1.6 10.1 85.3 200 1.72 0.013 44.9 1.38 1.13 65 0.32 23%

Proposed Condition
MH100A MH13343 0.37 0.10 0.0037 0.47 381 28 409 360 310 1.7 1.7 1.0 3.84 6.5 0.1 7.0 8.5 200 2.0 0.013 48.4 1.49 1.10 51 0.25 14%
MH13343 MH13354 0.83 95 1.30 79 488 360 0.3 2.0 1.0 3.92 7.9 0.4 8.3 101.0 200 1.27 0.013 38.6 1.19 0.97 63 0.31 21%

MH13328 MH13334 0.78 95 0.78 74 74 360 0.3 0.3 1.0 4.28 1.3 0.2 1.5 62.3 200 0.72 0.013 29.0 0.90 0.51 30 0.15 5%
MH13334 MH13342 1.20 95 1.98 114 114 360 0.5 0.8 1.0 4.23 3.3 0.6 3.9 93.2 200 0.46 0.013 23.2 0.72 0.55 55 0.27 17%
MH13342 MH13354 0.76 95 2.74 72 72 360 0.3 1.1 1.0 4.28 4.6 0.8 5.4 93.9 200 0.59 0.013 26.3 0.81 0.66 61 0.30 21%

MH13354 MH13364 0.65 95 4.69 62 622 360 0.3 3.4 1.0 3.91 13.1 1.3 14.5 85.8 200 1.19 0.013 37.3 1.15 1.08 87 0.43 39%
MH13364 MH19226 0.82 95 5.51 78 78 360 0.3 3.7 1.0 4.27 15.7 1.6 17.3 85.3 200 1.72 0.013 44.9 1.38 1.30 87 0.43 39%

10.49 0.53 17.49 1343 28 1857

4) The average daily flow for residential and commercial values are taken from Table B-3 of the Region of Halton's 2022 Development Charges Background Study
5) The slopes of the sanitary sewers are taken from the available record drawings and Region of Halton's operating maps
6) The proposed residential population is estimated based on the unit count and type per Table A-4 of the Region of Halton's 2022 Development Charges Background Study
7) The proposed commercial  population is estimated using Page A-21 of the Region of Halton 2022 DC Study population density for commercial developments 

Peaking Factor M = Kavg x (1+14 / (4+P1/2))
Where P is Total population in thousands
Kavg = (AR + 0.8 x AICI) / (ATotal)
Infiltration = 0.286 L/ha/s Avg. Daily Flow Residential 360 L/cap/d

Avg. Daily Flow Commercial 310 L/cap/d
P:\1861 Plains Rd East\01-Calculations\03-Sanitary\[2025-03-03 SAN Design Sheet 1861 (3).xlsx]1 connection

3) Cells shaded denote a hard coded value

Notes:
1) Pipe diameter is nominal
2) Capacity and velocity are based on Imperial I.D. (Nom. Dia x 25.4/25)

PIPE DATA

Manning's
Coeff., n

FROM
MH

TO
MH

TRIBUTARY AREA TOTAL

Existing Condition

Birchwood Ave

SANITARY SEWER DESIGN SHEET
Regional Municipality of Halton

2025-03-06
1 of 1

Peak Q, 
QP

(L/s)

Total
Avg. Q 
(L/s)

Design 
Flow, QD

(L/s)
Actual
(m/s)

Tributary Area Population Tributary
Full Flow 
Capacity, 

QF

(L/s)

Average Demand

Res
(L/cap. 

Day)

   Velocity

Infiltr.
(L/s)

Peaking FactorResidential ICI

Total
(ha)LOCATION

Full
(m/s)

One Hundreds on Plains

Incr.
Avg. Q 
(L/s)

TRIBUTARY AND FLOW DATA

Res
(pers.)

ICI
(pers.)

Total
(pers.) d/D

Flow 
Depth, d

(mm)

ICI
(L/cap. 

Day)

Fairwood Pl E

Type Class
Qd/QF 

(%)
Length, L

(m)

Pipe 
Dia., D
(mm)

Slope, s
(%)

100 Plains Road E

Full Flow Capacity (Manning's Equation), QF

QF= (1/n) x A x R2/3 x s1/2

      = (1/n) x 311.7 x D8/3 x s1/2

Birchwood Ave

Birchwood Ave

Birchwood Ave

Fairwood Pl E
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Post-Dev elopment-Controlled

Pre-Dev elopment

Post-Dev elopment-Uncontrolled

ROOF

5

Quantity Pump

ErosionPump

Roof _Drains

Post_Dev elopment_Combined_Node

Post-Dev elopment-Total-Outf low

PreOutf all

SWMTank

ROOF_STORAGE

09/30/2024 00:10:00

1861 EPA SWMM 

SWMM 5.2 Page 1



  EPA STORM WATER MANAGEMENT MODEL ‐ VERSION 5.2 (Build 5.2.1)
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

  1861 EPA SWMM 25‐mm Storm 
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... HORTON
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 09/30/2024 00:00:00
  Ending Date .............. 10/03/2024 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:10:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 20.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 1
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare‐m            mm
  **************************     ‐‐‐‐‐‐‐‐‐       ‐‐‐‐‐‐‐
  Total Precipitation ......         0.024        25.000
  Evaporation Loss .........         0.000         0.000



  Infiltration Loss ........         0.003         2.877
  Surface Runoff ...........         0.021        22.189
  Final Storage ............         0.000         0.018
  Continuity Error (%) .....        ‐0.336
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare‐m      10^6 ltr
  **************************     ‐‐‐‐‐‐‐‐‐     ‐‐‐‐‐‐‐‐‐
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.021         0.211
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.021         0.211
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....         0.000
  
  
  ***************************
  Time‐Step Critical Elements
  ***************************
  Link 5 (44.60%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *********************************
  Most Frequent Nonconverging Nodes
  *********************************
  Convergence obtained at all time steps.



  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     7.98 sec
  Average Time Step           :    15.62 sec
  Maximum Time Step           :    20.00 sec
  % of Time in Steady State   :     0.00
  Average Iterations per Step :     2.00
  % of Steps Not Converging   :     0.00
  Time Step Frequencies       :
     20.000 ‐  9.564 sec      :    94.39 %
      9.564 ‐  4.573 sec      :     5.61 %
      4.573 ‐  2.187 sec      :     0.00 %
      2.187 ‐  1.046 sec      :     0.00 %
      1.046 ‐  0.500 sec      :     0.00 %
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                            Total      Total      Total      Total     Imperv       Perv      Total       
Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff     Runoff     Runoff      
Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm         mm         mm    
10^6 ltr      LPS
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post‐Development‐Controlled      25.00       0.00       0.00       0.00      25.12       0.00      25.12
       0.09    47.59   1.005
  Pre‐Development           25.00       0.00       0.00       4.75       4.52      15.77      20.29       
0.10    19.84   0.811



  Post‐Development‐Uncontrolled      25.00       0.00       0.00       4.90       0.00      20.13      
20.13        0.01     1.57   0.805
  ROOF                      25.00       0.00       0.00       3.10       6.28      15.68      21.97       
0.02     5.75   0.879
  
  
  ******************
  Node Depth Summary
  ******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type       Meters   Meters   Meters  days hr:min      Meters
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post_Development_Combined_Node JUNCTION     0.00     0.01     0.01     0  01:40        0.01
  Post‐Development‐Total‐Outflow OUTFALL      0.00     0.01     0.01     0  04:12        0.01
  PreOutfall           OUTFALL      0.00     0.00     0.00     0  00:00        0.00
  SWMTank              STORAGE      0.19     0.79     0.79     0  04:12        0.79
  ROOF_STORAGE         STORAGE      0.00     0.03     0.03     0  01:49        0.03
  
  
  *******************
  Node Inflow Summary
  *******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr     Percent
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post_Development_Combined_Node JUNCTION      1.57     2.97     0  01:40     0.00948       0.114      
‐0.020
  Post‐Development‐Total‐Outflow OUTFALL       0.00     3.70     0  04:12           0       0.114       
0.000
  PreOutfall           OUTFALL      19.84    19.84     0  01:30      0.0963      0.0963       0.000
  SWMTank              STORAGE      47.59    49.74     0  01:30      0.0872       0.105       0.027
  ROOF_STORAGE         STORAGE       5.75     5.75     0  01:30      0.0176      0.0176      ‐0.001



  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m     Full  Loss  Loss       1000 m     Full    days hr:min        LPS
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  SWMTank                  0.020       9     0     0         0.083      36       0  04:12       1.40
  ROOF_STORAGE             0.000       0     0     0         0.003       5       0  01:49       2.91
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       LPS       LPS    10^6 ltr
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post‐Development‐Total‐Outflow  44.69      1.53      3.70       0.114



  PreOutfall            20.51      3.13     19.84       0.096
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  System                32.60      4.67     22.58       0.211
  
  
  ********************
  Link Flow Summary
  ********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  5                    CONDUIT      3.70     0  04:12      0.18    0.00    0.01
  QuantityPump         PUMP         0.00     0  00:00              0.00
  ErosionPump          PUMP         1.40     0  00:35              1.00
  Roof_Drains          PUMP         2.91     0  01:49              0.22
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                      Adjusted    ‐‐‐‐‐‐‐‐‐‐ Fraction of Time in Flow Class ‐‐‐‐‐‐‐‐‐‐ 
                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  Inlet 
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  5                       1.00   0.05  0.00  0.00  0.95  0.00  0.00  0.00  0.00  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  
  



  ***************
  Pumping Summary
  ***************
  
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                                  Min       Avg       Max     Total     Power    % Time 
Off
                        Percent   Number of      Flow      Flow      Flow    Volume     Usage    Pump 
Curve
  Pump                 Utilized   Start‐Ups       LPS       LPS       LPS  10^6 ltr     Kw‐hr    Low   
High
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  QuantityPump             0.00           0      0.00      0.00      0.00     0.000      0.00    0.0    
0.0
  ErosionPump             29.19           1      0.00      1.39      1.40     0.105      0.12    0.0    
0.0
  Roof_Drains              7.84           1      0.00      0.94      2.91     0.018      0.03    0.0    
0.0
  

  Analysis begun on:  Tue Jan  7 10:08:12 2025
  Analysis ended on:  Tue Jan  7 10:08:12 2025
  Total elapsed time: < 1 sec



  EPA STORM WATER MANAGEMENT MODEL ‐ VERSION 5.2 (Build 5.2.1)
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

  1861 EPA SWMM 5‐Year Storm 
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... HORTON
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 09/30/2024 00:00:00
  Ending Date .............. 10/03/2024 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:10:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 20.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 1
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare‐m            mm
  **************************     ‐‐‐‐‐‐‐‐‐       ‐‐‐‐‐‐‐
  Total Precipitation ......         0.070        74.177
  Evaporation Loss .........         0.000         0.000



  Infiltration Loss ........         0.007         7.309
  Surface Runoff ...........         0.064        67.015
  Final Storage ............         0.000         0.018
  Continuity Error (%) .....        ‐0.224
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare‐m      10^6 ltr
  **************************     ‐‐‐‐‐‐‐‐‐     ‐‐‐‐‐‐‐‐‐
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.064         0.636
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.063         0.627
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....         1.312
  
  
  *************************
  Highest Continuity Errors
  *************************
  Node SWMTank (2.45%)
  
  
  ***************************
  Time‐Step Critical Elements
  ***************************
  Link 5 (69.74%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.



  
  
  *********************************
  Most Frequent Nonconverging Nodes
  *********************************
  Convergence obtained at all time steps.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec
  Average Time Step           :    12.90 sec
  Maximum Time Step           :    20.00 sec
  % of Time in Steady State   :     0.00
  Average Iterations per Step :     2.29
  % of Steps Not Converging   :     2.01
  Time Step Frequencies       :
     20.000 ‐  9.564 sec      :    88.25 %
      9.564 ‐  4.573 sec      :     6.57 %
      4.573 ‐  2.187 sec      :     5.13 %
      2.187 ‐  1.046 sec      :     0.01 %
      1.046 ‐  0.500 sec      :     0.04 %
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                            Total      Total      Total      Total     Imperv       Perv      Total       
Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff     Runoff     Runoff      
Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm         mm         mm    
10^6 ltr      LPS
  



‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post‐Development‐Controlled      74.18       0.00       0.00       0.00      74.46       0.00      74.46
       0.26    95.22   1.004
  Pre‐Development           74.18       0.00       0.00      11.59      13.38      49.26      62.64       
0.30    49.59   0.845
  Post‐Development‐Uncontrolled      74.18       0.00       0.00      13.62       0.00      60.61      
60.61        0.03     4.38   0.817
  ROOF                      74.18       0.00       0.00       9.91      18.60      45.79      64.39       
0.05    13.63   0.868
  
  
  ******************
  Node Depth Summary
  ******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type       Meters   Meters   Meters  days hr:min      Meters
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post_Development_Combined_Node JUNCTION     0.01     0.06     0.06     0  08:12        0.05
  Post‐Development‐Total‐Outflow OUTFALL      0.00     0.04     0.04     0  08:12        0.04
  PreOutfall           OUTFALL      0.00     0.00     0.00     0  00:00        0.00
  SWMTank              STORAGE      0.34     0.84     0.84     0  08:19        0.84
  ROOF_STORAGE         STORAGE      0.00     0.06     0.06     0  08:33        0.06
  
  
  *******************
  Node Inflow Summary
  *******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr     Percent
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post_Development_Combined_Node JUNCTION      4.38    44.36     0  08:12      0.0285       0.331       



0.230
  Post‐Development‐Total‐Outflow OUTFALL       0.00    50.02     0  08:12           0        0.33       
0.000
  PreOutfall           OUTFALL      49.59    49.59     0  08:10       0.297       0.297       0.000
  SWMTank              STORAGE      95.22    98.96     0  08:10       0.258        0.31       2.509
  ROOF_STORAGE         STORAGE      13.63    13.63     0  08:10      0.0515      0.0515      ‐0.001
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m     Full  Loss  Loss       1000 m     Full    days hr:min        LPS
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  SWMTank                  0.036      16     0     0         0.088      38       0  08:19      40.00
  ROOF_STORAGE             0.001       1     0     0         0.010      16       0  08:33       5.22
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  



  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       LPS       LPS    10^6 ltr
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post‐Development‐Total‐Outflow  70.09      3.60     50.02       0.330
  PreOutfall            49.10      4.83     49.59       0.297
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  System                59.60      8.43     92.72       0.627
  
  
  ********************
  Link Flow Summary
  ********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  5                    CONDUIT     50.02     0  08:12      0.85    0.05    0.05
  QuantityPump         PUMP        40.00     0  08:12              1.00
  ErosionPump          PUMP         1.40     0  04:29              1.00
  Roof_Drains          PUMP         5.22     0  08:33              0.39
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                      Adjusted    ‐‐‐‐‐‐‐‐‐‐ Fraction of Time in Flow Class ‐‐‐‐‐‐‐‐‐‐ 
                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  Inlet 
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  5                       1.00   0.00  0.00  0.00  0.97  0.03  0.00  0.00  0.01  0.00
  
  
  *************************



  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  
  
  ***************
  Pumping Summary
  ***************
  
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                                  Min       Avg       Max     Total     Power    % Time 
Off
                        Percent   Number of      Flow      Flow      Flow    Volume     Usage    Pump 
Curve
  Pump                 Utilized   Start‐Ups       LPS       LPS       LPS  10^6 ltr     Kw‐hr    Low   
High
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  QuantityPump             1.12         316      0.00     40.00     40.00     0.116      0.24    0.0    
0.0
  ErosionPump             52.74         317      0.00      1.36      1.40     0.184      0.23    0.0    
0.0
  Roof_Drains             33.53           1      0.00      0.93      5.22     0.051      0.09    0.0    
0.0
  

  Analysis begun on:  Tue Jan  7 10:08:56 2025
  Analysis ended on:  Tue Jan  7 10:08:56 2025
  Total elapsed time: < 1 sec



  EPA STORM WATER MANAGEMENT MODEL ‐ VERSION 5.2 (Build 5.2.1)
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

  1861 EPA SWMM 10‐Year Storm 
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... HORTON
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 09/30/2024 00:00:00
  Ending Date .............. 10/03/2024 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:10:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 20.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 1
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare‐m            mm
  **************************     ‐‐‐‐‐‐‐‐‐       ‐‐‐‐‐‐‐
  Total Precipitation ......         0.082        86.173
  Evaporation Loss .........         0.000         0.000



  Infiltration Loss ........         0.007         7.447
  Surface Runoff ...........         0.075        78.899
  Final Storage ............         0.000         0.018
  Continuity Error (%) .....        ‐0.222
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare‐m      10^6 ltr
  **************************     ‐‐‐‐‐‐‐‐‐     ‐‐‐‐‐‐‐‐‐
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.075         0.748
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.074         0.738
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....         1.377
  
  
  *************************
  Highest Continuity Errors
  *************************
  Node SWMTank (3.06%)
  
  
  ***************************
  Time‐Step Critical Elements
  ***************************
  Link 5 (70.85%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.



  
  
  *********************************
  Most Frequent Nonconverging Nodes
  *********************************
  Convergence obtained at all time steps.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec
  Average Time Step           :    12.65 sec
  Maximum Time Step           :    20.00 sec
  % of Time in Steady State   :     0.00
  Average Iterations per Step :     2.32
  % of Steps Not Converging   :     2.09
  Time Step Frequencies       :
     20.000 ‐  9.564 sec      :    85.99 %
      9.564 ‐  4.573 sec      :     7.52 %
      4.573 ‐  2.187 sec      :     6.41 %
      2.187 ‐  1.046 sec      :     0.01 %
      1.046 ‐  0.500 sec      :     0.07 %
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                            Total      Total      Total      Total     Imperv       Perv      Total       
Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff     Runoff     Runoff      
Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm         mm         mm    
10^6 ltr      LPS
  



‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post‐Development‐Controlled      86.17       0.00       0.00       0.00      86.50       0.00      86.50
       0.30   110.23   1.004
  Pre‐Development           86.17       0.00       0.00      11.82      15.54      58.88      74.42       
0.35    59.57   0.864
  Post‐Development‐Uncontrolled      86.17       0.00       0.00      13.86       0.00      72.39      
72.39        0.03     5.40   0.840
  ROOF                      86.17       0.00       0.00      10.06      21.60      54.66      76.26       
0.06    16.23   0.885
  
  
  ******************
  Node Depth Summary
  ******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type       Meters   Meters   Meters  days hr:min      Meters
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post_Development_Combined_Node JUNCTION     0.01     0.05     0.05     0  08:09        0.05
  Post‐Development‐Total‐Outflow OUTFALL      0.00     0.04     0.04     0  08:09        0.04
  PreOutfall           OUTFALL      0.00     0.00     0.00     0  00:00        0.00
  SWMTank              STORAGE      0.36     0.98     0.98     0  08:21        0.98
  ROOF_STORAGE         STORAGE      0.01     0.07     0.07     0  08:34        0.07
  
  
  *******************
  Node Inflow Summary
  *******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr     Percent
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post_Development_Combined_Node JUNCTION      5.40    45.40     0  08:10      0.0341       0.384      



‐0.197
  Post‐Development‐Total‐Outflow OUTFALL       0.00    48.48     0  08:09           0       0.385       
0.000
  PreOutfall           OUTFALL      59.57    59.57     0  08:10       0.353       0.353       0.000
  SWMTank              STORAGE     110.23   114.40     0  08:10         0.3       0.361       3.160
  ROOF_STORAGE         STORAGE      16.23    16.23     0  08:10       0.061       0.061       0.000
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m     Full  Loss  Loss       1000 m     Full    days hr:min        LPS
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  SWMTank                  0.038      16     0     0         0.103      45       0  08:21      40.00
  ROOF_STORAGE             0.001       1     0     0         0.012      20       0  08:34       5.83
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  



  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       LPS       LPS    10^6 ltr
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post‐Development‐Total‐Outflow  71.33      4.49     48.48       0.385
  PreOutfall            50.08      6.03     59.57       0.353
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  System                60.71     10.52    106.88       0.738
  
  
  ********************
  Link Flow Summary
  ********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  5                    CONDUIT     48.48     0  08:09      0.85    0.05    0.05
  QuantityPump         PUMP        40.00     0  08:09              1.00
  ErosionPump          PUMP         1.40     0  03:39              1.00
  Roof_Drains          PUMP         5.83     0  08:34              0.44
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                      Adjusted    ‐‐‐‐‐‐‐‐‐‐ Fraction of Time in Flow Class ‐‐‐‐‐‐‐‐‐‐ 
                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  Inlet 
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  5                       1.00   0.00  0.00  0.00  0.96  0.03  0.00  0.00  0.01  0.00
  
  
  *************************



  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  
  
  ***************
  Pumping Summary
  ***************
  
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                                  Min       Avg       Max     Total     Power    % Time 
Off
                        Percent   Number of      Flow      Flow      Flow    Volume     Usage    Pump 
Curve
  Pump                 Utilized   Start‐Ups       LPS       LPS       LPS  10^6 ltr     Kw‐hr    Low   
High
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  QuantityPump             1.52         295      0.00     40.00     40.00     0.158      0.35    0.0    
0.0
  ErosionPump             53.61         296      0.00      1.37      1.40     0.189      0.24    0.0    
0.0
  Roof_Drains             33.93           1      0.00      1.13      5.83     0.061      0.11    0.0    
0.0
  

  Analysis begun on:  Tue Jan  7 10:26:16 2025
  Analysis ended on:  Tue Jan  7 10:26:16 2025
  Total elapsed time: < 1 sec



  EPA STORM WATER MANAGEMENT MODEL ‐ VERSION 5.2 (Build 5.2.1)
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

  1861 EPA SWMM 25‐Year Storm 
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... HORTON
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 09/30/2024 00:00:00
  Ending Date .............. 10/03/2024 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:10:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 20.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 1
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare‐m            mm
  **************************     ‐‐‐‐‐‐‐‐‐       ‐‐‐‐‐‐‐
  Total Precipitation ......         0.095       100.029
  Evaporation Loss .........         0.000         0.000



  Infiltration Loss ........         0.007         7.564
  Surface Runoff ...........         0.088        92.670
  Final Storage ............         0.000         0.018
  Continuity Error (%) .....        ‐0.223
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare‐m      10^6 ltr
  **************************     ‐‐‐‐‐‐‐‐‐     ‐‐‐‐‐‐‐‐‐
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.088         0.879
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.087         0.866
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....         1.450
  
  
  *************************
  Highest Continuity Errors
  *************************
  Node SWMTank (2.80%)
  
  
  ***************************
  Time‐Step Critical Elements
  ***************************
  Link 5 (72.27%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.



  
  
  *********************************
  Most Frequent Nonconverging Nodes
  *********************************
  Convergence obtained at all time steps.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec
  Average Time Step           :    12.36 sec
  Maximum Time Step           :    20.00 sec
  % of Time in Steady State   :     0.00
  Average Iterations per Step :     2.34
  % of Steps Not Converging   :     1.98
  Time Step Frequencies       :
     20.000 ‐  9.564 sec      :    83.25 %
      9.564 ‐  4.573 sec      :     8.65 %
      4.573 ‐  2.187 sec      :     8.03 %
      2.187 ‐  1.046 sec      :     0.03 %
      1.046 ‐  0.500 sec      :     0.05 %
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                            Total      Total      Total      Total     Imperv       Perv      Total       
Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff     Runoff     Runoff      
Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm         mm         mm    
10^6 ltr      LPS
  



‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post‐Development‐Controlled     100.03       0.00       0.00       0.00     100.42       0.00     100.42
       0.35   128.58   1.004
  Pre‐Development          100.03       0.00       0.00      12.02      18.04      70.06      88.10       
0.42    72.08   0.881
  Post‐Development‐Uncontrolled     100.03       0.00       0.00      14.06       0.00      86.07      
86.07        0.04     6.70   0.860
  ROOF                     100.03       0.00       0.00      10.18      25.07      64.96      90.03       
0.07    19.47   0.900
  
  
  ******************
  Node Depth Summary
  ******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type       Meters   Meters   Meters  days hr:min      Meters
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post_Development_Combined_Node JUNCTION     0.01     0.05     0.05     0  08:07        0.05
  Post‐Development‐Total‐Outflow OUTFALL      0.01     0.04     0.04     0  08:07        0.04
  PreOutfall           OUTFALL      0.00     0.00     0.00     0  00:00        0.00
  SWMTank              STORAGE      0.39     1.18     1.18     0  08:23        1.17
  ROOF_STORAGE         STORAGE      0.01     0.08     0.08     0  08:35        0.08
  
  
  *******************
  Node Inflow Summary
  *******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr     Percent
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post_Development_Combined_Node JUNCTION      6.70    46.70     0  08:10      0.0405       0.449       



0.218
  Post‐Development‐Total‐Outflow OUTFALL       0.00    48.35     0  08:07           0       0.448       
0.000
  PreOutfall           OUTFALL      72.08    72.08     0  08:10       0.418       0.418       0.000
  SWMTank              STORAGE     128.58   133.23     0  08:10       0.349       0.421       2.881
  ROOF_STORAGE         STORAGE      19.47    19.47     0  08:10       0.072       0.072       0.001
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m     Full  Loss  Loss       1000 m     Full    days hr:min        LPS
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  SWMTank                  0.041      18     0     0         0.124      54       0  08:23      40.00
  ROOF_STORAGE             0.001       2     0     0         0.015      25       0  08:35       6.53
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  



  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       LPS       LPS    10^6 ltr
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post‐Development‐Total‐Outflow  72.64      5.51     48.35       0.448
  PreOutfall            51.29      7.44     72.08       0.418
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  System                61.96     12.95    118.75       0.866
  
  
  ********************
  Link Flow Summary
  ********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  5                    CONDUIT     48.35     0  08:07      0.85    0.05    0.05
  QuantityPump         PUMP        40.00     0  08:06              1.00
  ErosionPump          PUMP         1.40     0  02:44              1.00
  Roof_Drains          PUMP         6.53     0  08:35              0.49
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                      Adjusted    ‐‐‐‐‐‐‐‐‐‐ Fraction of Time in Flow Class ‐‐‐‐‐‐‐‐‐‐ 
                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  Inlet 
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  5                       1.00   0.00  0.00  0.00  0.96  0.04  0.00  0.00  0.02  0.00
  
  
  *************************



  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  
  
  ***************
  Pumping Summary
  ***************
  
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                                  Min       Avg       Max     Total     Power    % Time 
Off
                        Percent   Number of      Flow      Flow      Flow    Volume     Usage    Pump 
Curve
  Pump                 Utilized   Start‐Ups       LPS       LPS       LPS  10^6 ltr     Kw‐hr    Low   
High
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  QuantityPump             2.04         284      0.00     40.00     40.00     0.212      0.52    0.0    
0.0
  ErosionPump             54.04         285      0.00      1.38      1.40     0.193      0.25    0.0    
0.0
  Roof_Drains             34.28           1      0.00      1.37      6.53     0.072      0.14    0.0    
0.0
  

  Analysis begun on:  Tue Jan  7 10:26:52 2025
  Analysis ended on:  Tue Jan  7 10:26:53 2025
  Total elapsed time: 00:00:01



  EPA STORM WATER MANAGEMENT MODEL ‐ VERSION 5.2 (Build 5.2.1)
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

  1861 EPA SWMM 50‐Year Storm 
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... HORTON
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 09/30/2024 00:00:00
  Ending Date .............. 10/03/2024 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:10:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 20.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 1
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare‐m            mm
  **************************     ‐‐‐‐‐‐‐‐‐       ‐‐‐‐‐‐‐
  Total Precipitation ......         0.105       110.817
  Evaporation Loss .........         0.000         0.000



  Infiltration Loss ........         0.007         7.640
  Surface Runoff ...........         0.098       103.405
  Final Storage ............         0.000         0.018
  Continuity Error (%) .....        ‐0.221
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare‐m      10^6 ltr
  **************************     ‐‐‐‐‐‐‐‐‐     ‐‐‐‐‐‐‐‐‐
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.098         0.981
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.097         0.966
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....         1.508
  
  
  *************************
  Highest Continuity Errors
  *************************
  Node SWMTank (3.14%)
  
  
  ***************************
  Time‐Step Critical Elements
  ***************************
  Link 5 (72.83%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.



  
  
  *********************************
  Most Frequent Nonconverging Nodes
  *********************************
  Convergence obtained at all time steps.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec
  Average Time Step           :    12.19 sec
  Maximum Time Step           :    20.00 sec
  % of Time in Steady State   :     0.00
  Average Iterations per Step :     2.37
  % of Steps Not Converging   :     2.00
  Time Step Frequencies       :
     20.000 ‐  9.564 sec      :    81.13 %
      9.564 ‐  4.573 sec      :     9.43 %
      4.573 ‐  2.187 sec      :     9.36 %
      2.187 ‐  1.046 sec      :     0.04 %
      1.046 ‐  0.500 sec      :     0.05 %
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                            Total      Total      Total      Total     Imperv       Perv      Total       
Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff     Runoff     Runoff      
Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm         mm         mm    
10^6 ltr      LPS
  



‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post‐Development‐Controlled     110.82       0.00       0.00       0.00     111.25       0.00     111.25
       0.39   142.17   1.004
  Pre‐Development          110.82       0.00       0.00      12.14      19.98      78.79      98.77       
0.47    81.76   0.891
  Post‐Development‐Uncontrolled     110.82       0.00       0.00      14.19       0.00      96.74      
96.74        0.05     7.71   0.873
  ROOF                     110.82       0.00       0.00      10.26      27.78      72.99     100.76       
0.08    21.94   0.909
  
  
  ******************
  Node Depth Summary
  ******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type       Meters   Meters   Meters  days hr:min      Meters
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post_Development_Combined_Node JUNCTION     0.01     0.05     0.05     0  08:05        0.05
  Post‐Development‐Total‐Outflow OUTFALL      0.01     0.04     0.04     0  08:05        0.04
  PreOutfall           OUTFALL      0.00     0.00     0.00     0  00:00        0.00
  SWMTank              STORAGE      0.41     1.34     1.34     0  08:24        1.33
  ROOF_STORAGE         STORAGE      0.01     0.08     0.08     0  08:36        0.08
  
  
  *******************
  Node Inflow Summary
  *******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr     Percent
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post_Development_Combined_Node JUNCTION      7.71    47.71     0  08:10      0.0456       0.498       



0.028
  Post‐Development‐Total‐Outflow OUTFALL       0.00    49.22     0  08:05           0       0.498       
0.000
  PreOutfall           OUTFALL      81.76    81.76     0  08:10       0.469       0.469       0.000
  SWMTank              STORAGE     142.17   147.17     0  08:10       0.386       0.467       3.241
  ROOF_STORAGE         STORAGE      21.94    21.94     0  08:10      0.0805      0.0805       0.001
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m     Full  Loss  Loss       1000 m     Full    days hr:min        LPS
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  SWMTank                  0.043      18     0     0         0.141      61       0  08:24      40.00
  ROOF_STORAGE             0.001       2     0     0         0.018      29       0  08:36       7.03
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  



  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       LPS       LPS    10^6 ltr
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post‐Development‐Total‐Outflow  73.30      6.31     49.22       0.498
  PreOutfall            52.12      8.51     81.76       0.469
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  System                62.71     14.82    129.43       0.966
  
  
  ********************
  Link Flow Summary
  ********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  5                    CONDUIT     49.22     0  08:05      0.85    0.05    0.05
  QuantityPump         PUMP        40.00     0  08:05              1.00
  ErosionPump          PUMP         1.40     0  02:03              1.00
  Roof_Drains          PUMP         7.03     0  08:36              0.53
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                      Adjusted    ‐‐‐‐‐‐‐‐‐‐ Fraction of Time in Flow Class ‐‐‐‐‐‐‐‐‐‐ 
                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  Inlet 
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  5                       1.00   0.00  0.00  0.00  0.95  0.05  0.00  0.00  0.02  0.00
  
  
  *************************



  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  
  
  ***************
  Pumping Summary
  ***************
  
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                                  Min       Avg       Max     Total     Power    % Time 
Off
                        Percent   Number of      Flow      Flow      Flow    Volume     Usage    Pump 
Curve
  Pump                 Utilized   Start‐Ups       LPS       LPS       LPS  10^6 ltr     Kw‐hr    Low   
High
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  QuantityPump             2.44         274      0.00     40.00     40.00     0.253      0.69    0.0    
0.0
  ErosionPump             54.09         275      0.00      1.39      1.40     0.194      0.25    0.0    
0.0
  Roof_Drains             34.49           1      0.00      1.56      7.03     0.080      0.17    0.0    
0.0
  

  Analysis begun on:  Tue Jan  7 10:27:27 2025
  Analysis ended on:  Tue Jan  7 10:27:28 2025
  Total elapsed time: 00:00:01



  EPA STORM WATER MANAGEMENT MODEL ‐ VERSION 5.2 (Build 5.2.1)
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

  1861 EPA SWMM 100‐Year Storm 
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... HORTON
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 09/30/2024 00:00:00
  Ending Date .............. 10/03/2024 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:10:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 20.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 1
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare‐m            mm
  **************************     ‐‐‐‐‐‐‐‐‐       ‐‐‐‐‐‐‐
  Total Precipitation ......         0.115       121.120
  Evaporation Loss .........         0.000         0.000



  Infiltration Loss ........         0.007         7.699
  Surface Runoff ...........         0.108       113.671
  Final Storage ............         0.000         0.018
  Continuity Error (%) .....        ‐0.221
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare‐m      10^6 ltr
  **************************     ‐‐‐‐‐‐‐‐‐     ‐‐‐‐‐‐‐‐‐
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.108         1.079
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.106         1.062
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....         1.581
  
  
  *************************
  Highest Continuity Errors
  *************************
  Node SWMTank (2.97%)
  
  
  ***************************
  Time‐Step Critical Elements
  ***************************
  Link 5 (72.97%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.



  
  
  *********************************
  Most Frequent Nonconverging Nodes
  *********************************
  Convergence obtained at all time steps.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec
  Average Time Step           :    12.09 sec
  Maximum Time Step           :    20.00 sec
  % of Time in Steady State   :     0.00
  Average Iterations per Step :     2.38
  % of Steps Not Converging   :     1.84
  Time Step Frequencies       :
     20.000 ‐  9.564 sec      :    79.17 %
      9.564 ‐  4.573 sec      :     9.95 %
      4.573 ‐  2.187 sec      :    10.73 %
      2.187 ‐  1.046 sec      :     0.07 %
      1.046 ‐  0.500 sec      :     0.08 %
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                            Total      Total      Total      Total     Imperv       Perv      Total       
Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff     Runoff     Runoff      
Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm         mm         mm    
10^6 ltr      LPS
  



‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post‐Development‐Controlled     121.12       0.00       0.00       0.00     121.60       0.00     121.60
       0.42   155.72   1.004
  Pre‐Development          121.12       0.00       0.00      12.24      21.83      87.15     108.98       
0.52    91.55   0.900
  Post‐Development‐Uncontrolled     121.12       0.00       0.00      14.29       0.00     106.96     
106.96        0.05     8.75   0.883
  ROOF                     121.12       0.00       0.00      10.32      30.35      80.67     111.03       
0.09    24.43   0.917
  
  
  ******************
  Node Depth Summary
  ******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type       Meters   Meters   Meters  days hr:min      Meters
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post_Development_Combined_Node JUNCTION     0.01     0.05     0.05     0  08:03        0.05
  Post‐Development‐Total‐Outflow OUTFALL      0.01     0.04     0.04     0  08:10        0.04
  PreOutfall           OUTFALL      0.00     0.00     0.00     0  00:00        0.00
  SWMTank              STORAGE      0.43     1.51     1.51     0  08:26        1.51
  ROOF_STORAGE         STORAGE      0.01     0.09     0.09     0  08:36        0.09
  
  
  *******************
  Node Inflow Summary
  *******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr     Percent
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post_Development_Combined_Node JUNCTION      8.75    48.75     0  08:10      0.0504       0.546       



0.349
  Post‐Development‐Total‐Outflow OUTFALL       0.00    48.77     0  08:10           0       0.544       
0.000
  PreOutfall           OUTFALL      91.55    91.55     0  08:10       0.517       0.517       0.000
  SWMTank              STORAGE     155.72   161.05     0  08:10       0.422       0.511       3.056
  ROOF_STORAGE         STORAGE      24.43    24.43     0  08:10      0.0888      0.0888       0.001
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m     Full  Loss  Loss       1000 m     Full    days hr:min        LPS
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  SWMTank                  0.045      19     0     0         0.159      69       0  08:26      40.00
  ROOF_STORAGE             0.002       2     0     0         0.020      33       0  08:36       7.50
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  



  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       LPS       LPS    10^6 ltr
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post‐Development‐Total‐Outflow  73.50      7.11     48.77       0.544
  PreOutfall            52.75      9.52     91.55       0.517
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  System                63.13     16.63    140.25       1.062
  
  
  ********************
  Link Flow Summary
  ********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  5                    CONDUIT     48.77     0  08:10      0.85    0.05    0.05
  QuantityPump         PUMP        40.00     0  08:03              1.00
  ErosionPump          PUMP         1.40     0  01:30              1.00
  Roof_Drains          PUMP         7.50     0  08:36              0.57
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                      Adjusted    ‐‐‐‐‐‐‐‐‐‐ Fraction of Time in Flow Class ‐‐‐‐‐‐‐‐‐‐ 
                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  Inlet 
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  5                       1.00   0.00  0.00  0.00  0.94  0.05  0.00  0.00  0.03  0.00
  
  
  *************************



  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  
  
  ***************
  Pumping Summary
  ***************
  
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                                  Min       Avg       Max     Total     Power    % Time 
Off
                        Percent   Number of      Flow      Flow      Flow    Volume     Usage    Pump 
Curve
  Pump                 Utilized   Start‐Ups       LPS       LPS       LPS  10^6 ltr     Kw‐hr    Low   
High
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  QuantityPump             2.87         265      0.00     40.00     40.00     0.298      0.88    0.0    
0.0
  ErosionPump             53.85         266      0.00      1.39      1.40     0.193      0.25    0.0    
0.0
  Roof_Drains             34.67           1      0.00      1.74      7.50     0.089      0.21    0.0    
0.0
  

  Analysis begun on:  Tue Jan  7 10:31:50 2025
  Analysis ended on:  Tue Jan  7 10:31:50 2025
  Total elapsed time: < 1 sec



  EPA STORM WATER MANAGEMENT MODEL ‐ VERSION 5.2 (Build 5.2.1)
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

  1861 EPA SWMM Regional Storm 
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... HORTON
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 09/30/2024 00:00:00
  Ending Date .............. 10/03/2024 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:10:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 20.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 1
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare‐m            mm
  **************************     ‐‐‐‐‐‐‐‐‐       ‐‐‐‐‐‐‐
  Total Precipitation ......         0.271       285.008
  Evaporation Loss .........         0.000         0.000



  Infiltration Loss ........         0.014        14.830
  Surface Runoff ...........         0.257       270.255
  Final Storage ............         0.000         0.019
  Continuity Error (%) .....        ‐0.034
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare‐m      10^6 ltr
  **************************     ‐‐‐‐‐‐‐‐‐     ‐‐‐‐‐‐‐‐‐
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.257         2.566
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.255         2.545
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.000         0.000
  Continuity Error (%) .....         0.812
  
  
  *************************
  Highest Continuity Errors
  *************************
  Node SWMTank (2.67%)
  
  
  ***************************
  Time‐Step Critical Elements
  ***************************
  Link 5 (95.49%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.



  
  
  *********************************
  Most Frequent Nonconverging Nodes
  *********************************
  Convergence obtained at all time steps.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec
  Average Time Step           :     8.66 sec
  Maximum Time Step           :    20.00 sec
  % of Time in Steady State   :     0.00
  Average Iterations per Step :     2.93
  % of Steps Not Converging   :     8.09
  Time Step Frequencies       :
     20.000 ‐  9.564 sec      :    64.54 %
      9.564 ‐  4.573 sec      :     7.28 %
      4.573 ‐  2.187 sec      :    27.99 %
      2.187 ‐  1.046 sec      :     0.03 %
      1.046 ‐  0.500 sec      :     0.15 %
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                            Total      Total      Total      Total     Imperv       Perv      Total       
Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff     Runoff     Runoff      
Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm         mm         mm    
10^6 ltr      LPS
  



‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post‐Development‐Controlled     285.01       0.00       0.00       0.00     285.13       0.00     285.13
       0.99    51.17   1.000
  Pre‐Development          285.01       0.00       0.00      23.54      51.33     210.18     261.51       
1.24    62.03   0.918
  Post‐Development‐Uncontrolled     285.01       0.00       0.00      27.62       0.00     257.42     
257.42        0.12     6.44   0.903
  ROOF                     285.01       0.00       0.00      20.03      71.29     193.76     265.06       
0.21    11.53   0.930
  
  
  ******************
  Node Depth Summary
  ******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type       Meters   Meters   Meters  days hr:min      Meters
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post_Development_Combined_Node JUNCTION     0.02     0.05     0.05     1  22:03        0.05
  Post‐Development‐Total‐Outflow OUTFALL      0.01     0.04     0.04     1  23:00        0.04
  PreOutfall           OUTFALL      0.00     0.00     0.00     0  00:00        0.00
  SWMTank              STORAGE      0.61     1.48     1.48     2  00:01        1.47
  ROOF_STORAGE         STORAGE      0.02     0.09     0.09     2  00:00        0.09
  
  
  *******************
  Node Inflow Summary
  *******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr     Percent
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post_Development_Combined_Node JUNCTION      6.44    46.44     1  23:00       0.121        1.29      



‐0.870
  Post‐Development‐Total‐Outflow OUTFALL       0.00    46.44     1  23:00           0         1.3       
0.000
  PreOutfall           OUTFALL      62.03    62.03     1  23:00        1.24        1.24       0.000
  SWMTank              STORAGE      51.17    58.45     1  23:00       0.991         1.2       2.746
  ROOF_STORAGE         STORAGE      11.53    11.53     1  23:00       0.212       0.212       0.006
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m     Full  Loss  Loss       1000 m     Full    days hr:min        LPS
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  SWMTank                  0.064      28     0     0         0.155      67       2  00:01      40.00
  ROOF_STORAGE             0.003       4     0     0         0.023      38       2  00:00       8.05
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  



  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       LPS       LPS    10^6 ltr
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Post‐Development‐Total‐Outflow  96.27     10.28     46.44       1.304
  PreOutfall            83.94     11.25     62.03       1.242
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  System                90.10     21.53    108.46       2.545
  
  
  ********************
  Link Flow Summary
  ********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  5                    CONDUIT     46.44     1  23:00      0.86    0.05    0.04
  QuantityPump         PUMP        40.00     1  03:20              1.00
  ErosionPump          PUMP         1.40     0  01:25              1.00
  Roof_Drains          PUMP         8.05     2  00:00              0.61
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                      Adjusted    ‐‐‐‐‐‐‐‐‐‐ Fraction of Time in Flow Class ‐‐‐‐‐‐‐‐‐‐ 
                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  Inlet 
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  5                       1.00   0.01  0.00  0.00  0.91  0.08  0.00  0.00  0.05  0.00
  
  
  *************************



  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  
  
  ***************
  Pumping Summary
  ***************
  
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                                  Min       Avg       Max     Total     Power    % Time 
Off
                        Percent   Number of      Flow      Flow      Flow    Volume     Usage    Pump 
Curve
  Pump                 Utilized   Start‐Ups       LPS       LPS       LPS  10^6 ltr     Kw‐hr    Low   
High
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  QuantityPump             8.21        2098      0.00     40.00     40.00     0.851      2.22    0.0    
0.0
  ErosionPump             83.45        2099      0.00      1.40      1.40     0.302      0.41    0.0    
0.0
  Roof_Drains             70.53           1      0.00      1.98      8.05     0.212      0.48    0.0    
0.0
  

  Analysis begun on:  Tue Jan  7 10:32:26 2025
  Analysis ended on:  Tue Jan  7 10:32:26 2025
  Total elapsed time: < 1 sec
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Checked By: NAS Municipal Number:

Project No. : 1861 Date:
Sheet:

Area, A
(ha)

Runoff 
Coeff., C

A x C
(ha)

Accum. 
A x C
(ha)

Time of 
Conc., Tc

(min)
Intensity, I

(mm/h)

Expected 
Flow, Q

(L/s)
Length, L

(m)
Gradient, s

(%)
Pipe Dia., D

(mm)
Manning's 
Coeff., n

Full Flow 
Capacity, QF

(L/s)

Full Flow 
Velocity, VF

(m/s) d/D

Actual 
Velocity, V

(m/s)

Time of 
Flow
(min) Q/QF

84 - 104 Plains Road East SITE MH2 0.19 0.60 0.113 0.113
MH2 MH22 0.50 0.60 0.298 0.411 10.00 101.3 116 34.9 0.57 450 0.013 225 1.37 0.50 1.41 0.41 0.52

MH22 MH12 0.31 0.60 0.183 0.594 10.41 99.2 164 92.9 0.41 600 0.013 410 1.41 0.43 1.36 1.13 0.40

84 - 104 Plains Road East MH100 MH2 0.47 0.84 0.395 0.395 10.00 101.3 49 19.2 1.5 250 0.013 76 1.50 0.58 1.61 0.20 0.64
MH2 MH22 0.50 0.60 0.298 0.298 10.20 100.3 132 34.9 0.57 450 0.013 225 1.37 0.55 1.43 0.41 0.59

MH22 MH12 0.31 0.60 0.183 0.481 10.61 98.3 180 92.9 0.41 600 0.013 410 1.41 0.46 1.37 1.13 0.44

*expected flow from 84-104 is controlled release rate

Intensity, I = A / (Tc + B)C where: Expected Flow, Q = 2.778 x C x I x A / 1000

A= 802.04
B= 5
C= 0.764
tc= Time of Concentration in minutes

P:\1861 Plains Rd East\01-Calculations\01-SWM\[Storm Sewer Design Sheet.xlsx]Street Name

Existing

Plains Road East

Full Flow Capacity (Manning's Equation), QF

QF= (1/n) x A x R2/3 x s1/2

      = (1/n) x 311.7 x D8/3 x s1/2

2025-01-02

Notes:
1) Pipe diameter is nominal
2) Capacity and velocity are based on Imperial I.D. (Nom. Dia x 25.4/25)
3) Time of Flow is based on Actual Velocity

DRAINAGE AREA FLOW

LOCATION
FROM

MH
TO
MH

SEWER DESIGN PIPE HYDRAULICS

STORM SEWER DESIGN SHEET
City of Burlington

5-Year Storm

Plains Road East
Plains Road East

Proposed

1 of 1

One Hundred on Plains

Plains Road East



JF4-2-1-40 2 1 1.2 9.5 105

1

Jellyfish Filter System Recommendation
The Jellyfish Filter model JF4-2-1-40 is recommended to meet the water quality objective by treating 

a flow of 9.5 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based 

on 34 years of HAMILTON A rainfall data for this site. This model has a sediment capacity of 105 

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, January 18, 2025

84-108 Plains Rd. E

Date

Project Name

Jellyfish Filter Design Overview

1861

Burlington

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. 

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.

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

STANDARD OFFLINE

http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/






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



 Free oil, Floatable trash and debris

l

l

l

2

77% TP removal & 51% TN removal
89% of the total suspended solids (TSS) load, including particles less than 5 microns

Field Proven Peformance

Performance

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

field monitored according to the TAPE 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

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 77%, and a median Total Nitrogen removal of 

51%.

Pre-treatment and Membrane Filtration

A median TSS removal efficiency of 90%, and a median SSC removal of 99%;

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

http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/


Name:

State:

ID:

Record:

Co-ords:

JF4-1-1-40 1 1 1.2 2313 0.34 379 5.7 63

JF4-2-1-40 2 1 1.2 2313 0.34 379 9.5 105

JF6-3-1-40 3 1 1.8 5205 0.79 848 13.3 147

JF6-4-1-40 4 1 1.8 5205 0.79 848 17.1 189

JF6-5-1-40 5 1 1.8 5205 0.79 848 20.8 231

JF6-6-1-40 6 1 1.8 5205 0.79 848 24.6 273

JF8-6-2-40 6 2 2.4 9252 1.42 1469 26.5 294

JF8-7-2-40 7 2 2.4 9252 1.42 1469 30.3 336

JF8-8-2-40 8 2 2.4 9252 1.42 1469 34.1 378

JF8-9-2-40 9 2 2.4 9252 1.42 1469 37.9 420

JF8-10-2-40 10 2 2.4 9252 1.42 1469 41.7 462

JF10-11-3-40 11 3 3.0 14456 2.21 2302 47.4 525

JF10-12-3-40 12 3 3.0 14456 2.21 2302 51.2 567

JF10-12-4-40 12 4 3.0 14456 2.21 2302 53.0 588

JF10-13-4-40 13 4 3.0 14456 2.21 2302 56.8 630

JF10-14-4-40 14 4 3.0 14456 2.21 2302 60.6 672

JF10-15-4-40 15 4 3.0 14456 2.21 2302 64.4 714

JF10-16-4-40 16 4 3.0 14456 2.21 2302 68.2 756

JF10-17-4-40 17 4 3.0 14456 2.21 2302 72.0 798

JF10-18-4-40 18 4 3.0 14456 2.21 2302 75.8 840

JF10-19-4-40 19 4 3.0 14456 2.21 2302 78.9 882

JF12-20-5-40 20 5 3.6 20820 3.2 2771 85.3 945

JF12-21-5-40 21 5 3.6 20820 3.2 2771 89.0 987

JF12-22-5-40 22 5 3.6 20820 3.2 2771 92.8 1029

JF12-23-5-40 23 5 3.6 20820 3.2 2771 96.6 1071

JF12-24-5-40 24 5 3.6 20820 3.2 2771 100.4 1113

JF12-25-5-40 25 5 3.6 20820 3.2 2771 104.2 1155

JF12-26-5-40 26 5 3.6 20820 3.2 2771 108.0 1197

JF12-27-5-40 27 5 3.6 20820 3.2 2771 111.8 1239

3

Date:

Project Number:

Location:

1861

The Jellyfish Filter model JF4-2-1-40 is recommended to meet the water quality objective by treating 

a flow of 9.5 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based 

on 34 years of HAMILTON A rainfall data for this site. This model has a sediment capacity of 105 

kg, which meets or exceeds the estimated average annual sediment load.

Project Information Rainfall

Anna Duong

Designer Information

Drainage Area

100%

HAMILTON ASaturday, January 18, 2025

Burlington

ON

Pretreatment Credit:

n/aPeak Release Rate:

n/a

90% of the Average Annual Runoff based on 34 years 

of HAMILTON A rainfall data:

Flow 

Loading

72 kg

Company:

Contact:

Notes

Total Area:

Imperviousness:

Upstream Detention

0.2357 ha

Project Name: 84-108 Plains Rd. E

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, 

1199 m³, with a suspended sediment concentration of 

60 mg/L.

6.5 L/s

43°10.N'N, 79°56.W'N

Phone #:

Trafalgar Engineering Ltd.

Sediment 

Loading

3194

1970 to 2003

http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/


Jellyfish Filter Design Notes
l

Jellyfish Filter Typical Layout

l

l

l

l

l

l

l

l

4

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:

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)

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

http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
















JF4-2-1-40 2 1 1.2 9.5 105

1

Jellyfish Filter System Recommendation
The Jellyfish Filter model JF4-2-1-40 is recommended to meet the water quality objective by treating 

a flow of 9.5 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based 

on 34 years of HAMILTON A rainfall data for this site. This model has a sediment capacity of 105 

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, January 18, 2025

84-108 Plains Rd. E

Date

Project Name

Jellyfish Filter Design Overview

1861

Burlington

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. 

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.

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

STANDARD OFFLINE

http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/






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



 Free oil, Floatable trash and debris

l

l

l

2

77% TP removal & 51% TN removal
89% of the total suspended solids (TSS) load, including particles less than 5 microns

Field Proven Peformance

Performance

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

field monitored according to the TAPE 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

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 77%, and a median Total Nitrogen removal of 

51%.

Pre-treatment and Membrane Filtration

A median TSS removal efficiency of 90%, and a median SSC removal of 99%;

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

http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/


Name:

State:

ID:

Record:

Co-ords:

JF4-1-1-40 1 1 1.2 2313 0.34 379 5.7 63

JF4-2-1-40 2 1 1.2 2313 0.34 379 9.5 105

JF6-3-1-40 3 1 1.8 5205 0.79 848 13.3 147

JF6-4-1-40 4 1 1.8 5205 0.79 848 17.1 189

JF6-5-1-40 5 1 1.8 5205 0.79 848 20.8 231

JF6-6-1-40 6 1 1.8 5205 0.79 848 24.6 273

JF8-6-2-40 6 2 2.4 9252 1.42 1469 26.5 294

JF8-7-2-40 7 2 2.4 9252 1.42 1469 30.3 336

JF8-8-2-40 8 2 2.4 9252 1.42 1469 34.1 378

JF8-9-2-40 9 2 2.4 9252 1.42 1469 37.9 420

JF8-10-2-40 10 2 2.4 9252 1.42 1469 41.7 462

JF10-11-3-40 11 3 3.0 14456 2.21 2302 47.4 525

JF10-12-3-40 12 3 3.0 14456 2.21 2302 51.2 567

JF10-12-4-40 12 4 3.0 14456 2.21 2302 53.0 588

JF10-13-4-40 13 4 3.0 14456 2.21 2302 56.8 630

JF10-14-4-40 14 4 3.0 14456 2.21 2302 60.6 672

JF10-15-4-40 15 4 3.0 14456 2.21 2302 64.4 714

JF10-16-4-40 16 4 3.0 14456 2.21 2302 68.2 756

JF10-17-4-40 17 4 3.0 14456 2.21 2302 72.0 798

JF10-18-4-40 18 4 3.0 14456 2.21 2302 75.8 840

JF10-19-4-40 19 4 3.0 14456 2.21 2302 78.9 882

JF12-20-5-40 20 5 3.6 20820 3.2 2771 85.3 945

JF12-21-5-40 21 5 3.6 20820 3.2 2771 89.0 987

JF12-22-5-40 22 5 3.6 20820 3.2 2771 92.8 1029

JF12-23-5-40 23 5 3.6 20820 3.2 2771 96.6 1071

JF12-24-5-40 24 5 3.6 20820 3.2 2771 100.4 1113

JF12-25-5-40 25 5 3.6 20820 3.2 2771 104.2 1155

JF12-26-5-40 26 5 3.6 20820 3.2 2771 108.0 1197

JF12-27-5-40 27 5 3.6 20820 3.2 2771 111.8 1239

3

Date:

Project Number:

Location:

1861

The Jellyfish Filter model JF4-2-1-40 is recommended to meet the water quality objective by treating 

a flow of 9.5 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based 

on 34 years of HAMILTON A rainfall data for this site. This model has a sediment capacity of 105 

kg, which meets or exceeds the estimated average annual sediment load.

Project Information Rainfall

Anna Duong

Designer Information

Drainage Area

100%

HAMILTON ASaturday, January 18, 2025

Burlington

ON

Pretreatment Credit:

n/aPeak Release Rate:

n/a

90% of the Average Annual Runoff based on 34 years 

of HAMILTON A rainfall data:

Flow 

Loading

72 kg

Company:

Contact:

Notes

Total Area:

Imperviousness:

Upstream Detention

0.2357 ha

Project Name: 84-108 Plains Rd. E

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, 

1199 m³, with a suspended sediment concentration of 

60 mg/L.

6.5 L/s

43°10.N'N, 79°56.W'N

Phone #:

Trafalgar Engineering Ltd.

Sediment 

Loading

3194

1970 to 2003

http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/


Jellyfish Filter Design Notes
l

Jellyfish Filter Typical Layout

l

l

l

l

l

l

l

l

4

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:

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)

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

http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
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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 
detachable 
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 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 pre-treatment 
channel. As flow spreads throughout the pre-treatment channel, floatable pollutants accumulate at the 
surface of the pond behind the maintenance access wall and also beneath the cartridge deck in the pre-
treatment 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 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 

Equipment Access

Sediment

Cartridge Deck

Maintenance Access Wall

Membrane Filtration Tentacles

Backwash Pool Weir

Inlet Pipe

Outlet Pipe

Manhole Structure

Personnel Access

(inside backwash pool)
Hi-Flo Cartridges with Lid

Downdrain Cartridge with Lid
(outside of backwash pool)
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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 membrane 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 Verification Statement were obtained from the field testing 
conducted on a Jellyfish Filter JF6-6-1 (6-ft diameter manhole with 6 hi-flo cartridges and 1 draindown 
cartridge), in accordance with the requirements outlined by the Technical Guidance Manual for Evaluating 
Emerging Stormwater Treatment Technologies Technology Assessment Protocol  Ecology (TAPE) as 
written by the Washington State Department of Ecology, (WADOE, 2011). The drainage area providing 
stormwater runoff to the test unit was 86 acres and was 32% impervious. Throughout the monitoring 
period (March 2017  April 2020), a total of 25 individual storm events were sampled. The Basic Treatment 

total suspended solids (TSS) removal at influent TSS 
concentrations ranging from 100 to 200 mg/L. In addition, the Phosphorus Treatment standard outlined 

(TP) at influent concentrations ranging from 
0.10 to 0.5 mg/L. For this verification, the performance claim for TSS removal is for influent TSS 
concentration  100 mg/L, and the performance claim for TP removal is for influent TP concentration  
0.1 mg/L. Based on these requirements, 15 and 18 sample pairs deemed qualified for evaluating the removal 
performance of TSS and TP, respectively. Prior to starting the performance testing program, a quality 
assurance project plan (QAPP) was submitted to and approved by the State of Washington Department 
of Ecology.  
 
Table 1 shows the specified and achieved TAPE criteria for storm selection and sampling. 
 
Table 1. Specified and achieved TAPE criteria for storm selection and sampling   

Description TAPE criteria value Achieved value 
Total rainfall > 3.8 mm (0.15 in) > 3.8 mm (0.15 in)1 
Minimum inter-event period 6 hours 6 hours 
Minimum flow-weighted composite 
sample storm coverage 

Minimum 70% including as much of 
the first 20% of the storm

> 70% 

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

10, except for two events that had 
9 aliquots 

Total sampled rainfall N/A 8.29 in 
Number of storms Minimum 15 (preferably 20) 25 

 
1N.B. Storm event depth was greater than the TAPE rainfall depth guideline of 0.15 inches for all events sampled, 
except for the 3/21/2017, 3/22/2019, 3/26/2019, and 04/13/2019 events. Given the size of the drainage basin, storm 
events below this threshold produced adequate runoff volume for sampling. Only two of these events were used to 
evaluate performance, and all had rainfall depths of 0.11 inches or greater. These events were included as their runoff 
volumes, precipitation durations, and influent TSS concentrations were all within range of the total data set. 
 
The 6-ft diameter test unit has sedimentation surface area of 2.62 m2 (28.26 ft2). Each of the seven 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 247.8 m2 (2667 ft2) for the seven 
cartridges combined. The design treatment flow rate is 5 L/s (80 gal/min) for each of the six hi-flo 
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cartridges and 2.5 L/s (40 gal/min) for the single draindown cartridge, for a total design treatment flow 
rate of 32.5 L/s (520 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 claim(s) 
 

The Jellyfish® Filter demonstrated the removal efficiencies indicated in Table 2 for TSS and TP during 
field monitoring 
Assessment Protocol  Ecology (TAPE), and using the following design parameters: 

 System hydraulic loading rate (system treatment flow rate per unit of sedimentation surface area) 
of 12.5 L/s/m2 (18.4 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 2. Bootstrapped mean, median, and 95% confidence interval (median) for removal 
efficiencies of Total Suspended Solids (TSS) and Total Phosphorus (TP) 

Parameter Mean (%) Median (%) Median  95% 
Lower Limit 

Median  95% 
Upper Limit 

TSS 1 87.6 90.1 85.1 91.6 
TP 2 77.3 77.5 70.8 85.6 

 
1 TSS influent concentration  100 mg/L 
2 TP influent concentration  0.1 mg/L 
 
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.  
The performance claims can be applied to other Jellyfish® Filter models smaller or larger than the tested model as 
long as the untested models are designed in accordance with the design parameters specified in the performance 
claims.  
 

Performance results 
 

Performance Claims  Removal Efficiency for Total Suspended Solids  
Raw data summarizing the percent removal of total suspended solids (TSS) by the Jellyfish® Filter at the 
design system hydraulic loading rate of 12.5 L/s/m2 (18.4 gal/min/ft2) for 15 sample pairs deemed qualified 
are presented in Table 3. Data were analyzed and evaluated using a bootstrap approach of random 
sampling by replacement to estimate population distribution and thereby the upper and lower limit of the 
confidence interval.  
 
Table 3. Raw data summarizing the percent removal of total suspended solids (TSS) 

Event ID TSS Influent (mg/L) TSS Effluent (mg/L) TSS Removal (%)  
(Inf  

3/21/2017 102.0 22.0 78.4 
4/7/2017 201.0 30.8 84.7 
4/12/2017 108.0 24.4 77.4 
4/19/2017 452.0 44.6 90.1 
4/26/2017 257.0 10.0 96.1 



 
ISO 14034:2016 Environmental Management Environmental Technology Verification (ETV)
______________________________________________________________________________

_____________________________________________________________________________________________________________________  
Verification Statement  Imbrium Systems Inc., Jellyfish® Filter 

Registration: GPS-ETV_V2022-03-01 
Page 5 of 6

             

6/15/2017 134.0 10.4 92.2 
3/8/2018 755.0 47.2 93.8 
3/14/2018 181.0 27.0 85.1 
3/22/2018 224.0 20.0 91.1 
4/5/2019 171.0 23.0 86.6 
4/13/2019 117.0 25.0 78.6 
5/18/2019 254.0 20.0 92.1 
12/7/2019 200.0 17.0 91.5 
3/30/2020 605.0 51.0 91.6 
4/20/2020 210.0 29.0 86.2 
n 15 15 15 
Min 102.0 10.0 77.4 
Max 755.0 51.0 96.1 
Median 201.0 24.4 90.1 
Mean 264.7 26.8 87.7 
SD 190.9 12.3 5.9 

 
Performance Claims  Removal Efficiency for Total Phosphorus  
Raw data summarizing the percent removal of total phosphorus (TP) by the Jellyfish® Filter at the design 
system hydraulic loading rate of 12.5 L/s/m2 (18.4 gal/min/ft2) for 18 sample pairs deemed qualified are 
presented in Table 4. Data were analyzed and evaluated using a bootstrap approach of random sampling 
by replacement to estimate population distribution and thereby the upper and lower limit of the 
confidence interval.  
 
Table 4. Raw data summarizing the percent removal of total phosphorus (TP) 

Event ID TP Influent (mg/L) TP Effluent (mg/L) TP Removal (%)  
0.1 mg/L) 

4/7/2017 0.706 0.092 87.0 
4/12/2017 0.338 0.076 77.5 
4/19/2017 0.500 0.036 92.8 
4/26/2017 0.504 0.042 91.7 
5/13/2017 0.256 0.110 57.0 
6/8/2017 0.256 0.104 59.4 
6/15/2017 0.362 0.052 85.6 
3/8/2018 1.75 0.130 92.6 
3/14/2018 0.652 0.094 85.6 
3/22/2018 0.364 0.072 80.2 
3/27/2019 0.226 0.070 69.1 
4/5/2019 0.337 0.092 72.9 
4/13/2019 0.249 0.087 65.1 
5/18/2019 1.09 0.173 84.1 
12/7/2019 0.335 0.105 68.7 
12/19/2019 0.211 0.093 56.2 
3/30/2020 1.05 0.092 91.2 
4/20/2020 0.451 0.112 75.2 
n 18 18 18 
Min 0.211 0.036 56.2 
Max 1.75 0.173 92.8 
Median 0.363 0.092 78.9 
Mean 0.535 0.091 77.3 
SD 0.400 0.032 12.5 
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Verification
The verification was completed by the Verification Expert, the Centre for Advancement of Water and 

, 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 

prepared by CONTECH Engineered Solutions, Portland, OR, USA, and dated December 28, 
2020. This report is based on a field testing completed by CONTECH personnel at a site in Dundee, 
Oregon between March 2017 and April 2020 in accordance with the Technical Guidance Manual for 
Evaluating Emerging Stormwater Treatment Technologies Technology Assessment Protocol Ecology 
(TAPE) as written by the Washington State Department of Ecology (WADOE, 2011).

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

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

GLOBE Performance Solutions
404 999 Canada Place
Vancouver, BC
V6C 3E2, Canada
Tel: 604-695-5018 / Toll Free: 1-855-695-5018
etv@globeperformance.com
www.globeperformance.com

Limitation of verification - Registration: GPS-ETV_V2022-03-01
GLOBE Performance Solutions and theVerification 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.

Printed: March 2022 Expires: March 31, 2025                                   Page 6 of 6
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