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1.0 INTRODUCTION

WalterFedy has been retained by Enbridge Gas Inc. to provide consulting engineering services in support of the 
proposed construction of a replacement Operations Centre located at 2571 Lancaster Road in Ottawa. The 
proposed development site will amalgamate with the 2595 Lancaster Road property, which is located behind 
the existing building to the north and is an abandoned Canadian National Railway corridor. The amalgamated 
property will be known municipally as 2571 Lancaster Road.

The purpose of this Functional Servicing and Stormwater Management Report is to identify how the 
development will be serviced, including water, sanitary, and storm connections to the existing municipal 
infrastructure. The report will discuss existing servicing conditions surrounding the site and the available 
capacity in the municipal system to determine how it will accommodate the development. Preliminary 
stormwater management design has been presented, demonstrating consistency with the City of Ottawa�s 
design criteria. 

1.1 Background

The property located at 2571 Lancaster Road has a site area of approximately 1.67 hectares and is zoned Light 
Industrial (IL). The other property at 2595 Lancaster Road has a site area of 1.63 hectares, for a combined 
project site area of 3.3 hectares. The overall project site is zoned both IL and IH (Heavy Industrial). Upon 
completion of the amalgamation process the site is accessed from Lancaster Road to the south, and is bound by 
tennis courts to the west, a commercial plaza to the east, and industrial buildings to the north. 

The southern parcel is currently occupied by The Minto Skating Centre, which is an ice hockey rink, and 
associated surface parking. The northern parcel exists as an abandoned Canadian National Railway line that 
appears to have transformed into an overgrown grassy and bush area. 

The proposed development is expected to consist of a building that will include office space, a warehouse, and 
a workshop. The development will also include associated surface parking and outdoor storage space. The 
outdoor storage space is not permitted within IL zoning, so it is proposed to be constructed within the IH area. 
The proposed building is expected to have a total floor area of approximately 4815 m2.

1.2 Reference Reports and Documents

The following were referenced in the preparation of this Functional Servicing and Stormwater Management 
Report.

1. Draft Geotechnical Investigation Report � Proposed Enbridge Operations Centre, 2571 Lancaster Road, 

Ottawa, ON. By Malroz Engineering Inc. dated May 28, 2021. Prepared for BluMetric Environmental 
Inc.

The following guidance documents were also referenced in preparation of this report.

1. Ottawa Sewer Design Guidelines, City of Ottawa, October 2012 (including Technical Bulletin ISTB-2018-
01 and Technical Bulletin ISTB-2018-03 � March 21, 2018).

2. Ottawa Design Guidelines � Water Distribution, City of Ottawa, July 2010 (including Technical Bulletin 
ISD-2010-2 � December 15, 2010, Technical Bulletin ISDTB-2014-02 � May 27, 2014, and Technical 
Bulletin ISDTB-2018-02 � March 21, 2018).

3. Stormwater Management Planning and Design Manual, Ministry of the Environment, Conservation and 
Parks (MECP), March 2003.

4. Design Guidelines for Sewage Works, Ministry of the Environment and Climate Change, March 2019.

5. Design Guidelines for Drinking Water Systems, Ministry of the Environment and Climate Change, May 
2019.
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2.0 EXISTING INFORMATION

2.1 Existing Topography

The site is currently occupied by The Minto Skating Centre in the southern parcel, and overgrown grass and 
bush in the northern parcel. A topographic and legal survey was completed by J.D. Barnes Limited in May 2021.

The elevation of the site ranges from approximately 68.0 m at the southwestern corner of the site to 
approximately 68.3 m at the southeastern corner. The western, eastern, and northern property lines for the 
2571 Lancaster Road property stay relatively consistent at an elevation of 68.0 m. The existing building sits in 
the middle of the site, and the finished floor elevation at the front of the building is approximately 71.0 m. The 
elevations at the rear of the building are approximately 68.0 m. The site currently drains to multiple catch basins 
sitting at low points within the asphalt areas surrounding the building.

2.2 Geotechnical Report

A geotechnical investigation was completed by Malroz Engineering Inc. to determine subsurface information for 
the site, including soil and groundwater depths and condition. A total of 13 boreholes were advanced (BH1-
BH11 and MW5-21 and MW6-21), with seven of them within the abandoned railway corridor, and the two 
monitoring wells and the other four boreholes within the pavement area surrounding the building. 

The boreholes advanced within the former railway corridor generally found a surficial topsoil layer of up to 0.5 
m, underlain by sand and gravel fill, and then native clay extending to termination depth. The fill material depth 
ranges between 0.6 m and 1.4 m below grade. The boreholes were terminated 2.9 m below grade.

The other six boreholes advanced within the existing asphalt area encountered approximately 50 mm of 
asphalt, underlain with approximately 0.8 m of granular base materials. Beneath the pavement structure is a 
layer of silty clay and then a layer of sandy silty clay / silt gravelly sand. Limestone bedrock was encountered in 
boreholes BH09 and BH11 at depths of 2.9 m and 6.1 m, respectively. Boreholes BH08 and BH10 were 
terminated 4.2 m below grade in sandy silty clay due to auger refusal. The boreholes associated with MW5-21 
and MW6-21 were terminated 4.9 m and 3.8 m below grade, respectively.

Groundwater was observed through the two monitoring wells on two separate dates in April 2021, 
approximately a week apart. On the first observation day, groundwater was at an elevation of approximately 
66.7 m at MW5-21, which is located near the northwestern corner of the existing building. At MW6-21, the 
groundwater was at an elevation of approximately 65.9 m, which is near the southeastern corner of the site. On 
the second observation day, the groundwater at MW5-21 was at an elevation of approximately 66.2 m, and 
66.4 m at MW6-21. It should be noted that groundwater levels can vary seasonally and in response to major 
weather events.

2.3 Existing Servicing and Utilities

Existing services on and around the site were document by J.D. Barnes Limited during their topographic survey, 
and supplemental information was obtained from City of Ottawa GIS information available online.

Surrounding the existing building, there are multiple catchbasins located in low spots to collect runoff from the 
asphalt and landscaped areas within the 2571 Lancaster Road parcel. There are two separate storm outlets, one 
at either side of the building. Both of these outlets are a 375-mm-diameter pipe that appears to blind connect 
to the municipal infrastructure. The municipal storm sewer is a 675-mm-diameter concrete sewer sloped at 
0.3%.
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An existing water service exists within the western driveway and conveys water to a hydrant at the rear of the 
building. A domestic service branches off this watermain near the front of the building. The existing municipal 
watermain on Lancaster Road is a 305-mm-diameter ductile iron pipe. There is also a municipal hydrant on 
Lancaster Road fronting the site.

A 375-mm-diameter municipal sanitary sewer exists within Lancaster Road. It is presumed that the sanitary 
outlet from the site blind connects into this municipal sewer.  

The site also has hydro, telecommunication, and gas services from Lancaster Road.

Services for the 2595 Lancaster Road parcel include a bell telecommunications line running east-west, and a 
600-mm-diameter storm culvert. Existing drainage paths and flow regimes within this portion of the property 
are undefined with no readily-apparent, positive outlet. It is likely that neighbouring properties are draining onto 
the 2595 lands illegally as a result of previous unregulated development works. The Owner and their legal 
counsel have had conversations with the neighbours to notify them of these conditions and advised them to 
address their drainage accordingly. Appropriate documentation in the form of notice letters or communication 
records can be provided if required.

3.0 SANITARY SERVICING

The City of Ottawa Sewer Design Guidelines (October 2015) stipulate that the average daily sanitary demand for 
light industrial developments is 35,000 L/gross ha/day. Although the site is zoned for both Heavy Industrial and 
Light Industrial uses, the areas of the site producing the sanitary flows are located within the Light Industrial 
parcel only for both existing and proposed conditions. Sanitary demand calculations for the site have been 
developed based on this condition, with the IH portion of the parcel excluded. The average daily sanitary flows 
from industrial developments are to be peaked with a factor of 6.0 according to Appendix 4-B.1 of the 
Guidelines. An extraneous flow allowance of 0.33 L/s/effective gross area is to be included in the peak flow 
rate calculation. Refer to Table I below for a summary of the peak sanitary flow rate from the site.

Table I: Sanitary Demand

Site Area 1.67 ha
Light Industrial Average Daily Flow 35,000 L/ha/day
Peaking Factor 6.0
Peak Design Flow 4.06 L/s
Extraneous Flow Allowance 0.33 L/s/ha
Total Extraneous Flow 0.55 L/s
Total Sanitary Flow from Site 4.61 L/s

The design peak flow rate for proposed conditions is the same as the design peak flow rate for existing 
conditions, which is approximately 4.61 L/s. The 1.63 hectares of land from 2595 Lancaster Road IH zoned 
parcel were omitted as there is no sanitary sewer or development within its property limit in existing or 
proposed conditions. As no sanitary pipework is proposed on the IH portion of the parcel it is assumed that wet 
weather flows from this area will not be collected by the sanitary service for the site, and they will continue to 
drain naturally as they do in the existing condition. Refer to Appendix A for the sanitary design calculations.

The existing sanitary outlet from the site to the municipal sewer was not picked up as part of the topographical 
survey. However, it will be removed and replaced with a new connection to service the proposed building. The 
proposed service will be a 150-mm-diameter PVC sewer at 2.0%, and an inspection manhole will be installed 
inside the property line. The proposed service will also be equipped with a backwater valve.
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4.0 WATER SERVICING

4.1 Design Criteria

The Ottawa Design Guidelines � Water Distribution (July 2010) references the MECP guidelines for watermain 
pressure requirements for proposed developments. It is recommended that, under normal operating conditions, 
pressure within water distribution systems ranges between 350 kPa (50 psi) and 550 kPa (80 psi). 

The guidelines also state that, under the maximum hourly demand condition (non-fire scenario), the resultant 
pressure within the water distribution system shall not be less than 275 kPa (40 psi). With the inclusion of fire 
flows, the minimum residual pressure in the distribution system shall not be less than 140 kPa (20 psi). The 
maximum pressure in the distribution system shall never exceed 700 kPa (100 psi) under any scenario within 
the right-of-way. Within the site boundaries, the Ontario Building Code states that the maximum pressure in 
the distribution system shall not exceed 550 kPa (80 psi).

4.2 Domestic Water Demand

Calculations of the water demand for the site have been determined using the guidelines outlined within the 
Ottawa Design Guidelines � Water Distribution (July 2010). In accordance with these guidelines, the average day 
demand for light industrial sites is 35,000 L/gross ha/day. Domestic water servicing has been accounted for in 
the same manner as the sanitary generation for the site. The IH portion of the parcel has been omitted as there 
is no demand generated in that area. The guidelines also state that a peaking factor of 1.5 is to be used to 
determine the maximum day demand, and a peaking factor of 1.8 is to be applied to determine the maximum 
hour demand. Table II summarizes the water demand for the site.

Table II: Domestic Water Demand

Site Area 1.67 ha
Light Industrial Average Day Demand 35,000 L/ha/day
Site Average Day Demand
Average Day Demand (based on 16-hour operating day)

58,450 L/day (0.68 L/s)
1.0 L/s

Maximum Day Peaking Factor 1.5
Maximum Hour Peaking Factor 1.8
Maximum Day Demand 1.01 L/s
Maximum Hour Demand 1.22 L/s

The maximum day domestic demand for the site is approximately 1.01 L/s, and the maximum hour demand is 
approximately 1.22 L/s. Refer to Appendix B for the domestic water demand calculations. It should be noted 
that the 2595 Lancaster Road parcel of land was not included, as it will not house any buildings or consume any 
water.

4.3 Fire Flow Demand

In addition to the daily demand from the proposed development, fire flow demands are required to assess the 
adequacy of any proposed watermain system. The City of Ottawa specifies that all fire flow requirements shall 
be determined in accordance with the current issue of Water Supply for Public Fire Protection published by the 
Fire Underwriters Survey, and the Ontario Building Code.  Because of this stipulation, it is necessary to 
determine if buildings are to be protected by sprinkler systems, as the resulting requirement for fire flow is 
calculated differently for buildings with or without sprinkler systems.  Based on the Building Code Analysis, it is 
noted that the proposed building will be fitted with sprinkler systems.  As such, the fire flow will need to be 
designed per NFPA 13 Standard for Installation of Sprinkler Systems (2013), which stipulates the criteria used for 
determining fire flow for buildings with sprinklers.



Enbridge Gas Inc. – Ottawa Operations Centre

Functional Servicing And Stormwater Management Report 5

The fire flow demands for the proposed building is presented in Appendix B and summarized below.

Table III: Fire Flow Demand

Type of Construction Non-Combustible Construction (C=0.8)
Occupancy Charge Limited-Combustible Construction (-15%)
Automated Sprinkler Protection Yes

Designed to NFPA 13 Standard Yes (-30%)
Standard Water Supply to Sprinklers and Standpipes Yes (-10%)
Fully Supervised System Yes (-10%)

Exposure Charge (South � 2540 Lancaster Road) 35 m (+5%)
Fire Demand 100 L/s (1585 usgpm)

The expected fire demand for the proposed building is expected to be 100 L/s. The existing building on the site 
has a greater floor space (6600 m2) than the proposed building, and would have additional exposure charges 
due to proximity to the building to the east. Therefore, the fire demand for the proposed development is 
calculated to be less than the existing fire demand. A preliminary fire hydrant flow test completed by Troy Life 
& Fire Safety noted an available flow of 573 USGPM at 61PSI. 

4.4 Service Design

As per the City of Ottawa design guidelines, the water service shall be able to convey the combination of the 
Basic (Maximum) Day Demand and the Fire Demand, within the pressure and velocity ranges as specified. For 
the proposed development, this combined flow rate is approximately 101.01 L/s (1601 USGPM). To 
accommodate this flow, a minimum 200-mm-diameter water service is required. Since this demand is less than 
the demand for the existing building, there will be adequate availability within the municipal watermain to 
service the proposed development. The results of the Boundary Conditions request submitted to the City of 
Ottawa Water Resource Department also indicate satisfactory water supply will be available for the site 
demands noted above. The boundary conditions provided indicate a hydraulic grade line at the site of 108.1 m 
under the fire demand plus maximum day domestic demand. Given the proposed site finished floor elevation of 
68.70, a resulting 39.4 m of pressure head is available, or 56 psi. The hydrant flow test results indicate similar 
results, which have been displayed on an N185 graph and the resultant pressure at 1601 USGPM was 
extrapolated to be approximately 38 psi. Refer to Appendix B for the flow test results and boundary service 
conditions. Service sizing calculations have also been completed and included in Appendix B to ensure no 
significant pressure drops or losses occur within the property, and that appropriate velocities are maintained. 
The proposed 200-mm-diameter water service is capable of conveying the required flow and pressure.

5.0 STORM SERVICING AND STORMWATER MANAGEMENT

5.1 Stormwater Management Objectives and Design Criteria

As per City of Ottawa regulations, the following stormwater management (SWM) criteria are applicable:

 Flows to the storm sewer in excess of the 2-year storm release rate, up to and including the 100-year 
storm event, must be detained on-site; and

 The allowable runoff coefficient (C) utilized to determine the pre-development release rate shall be the 
lesser of the existing calculated C for the site, or a maximum of 0.5.

 City of Ottawa Requirements dictate Level 1 �Enhanced� water quality.

Rideau Valley Conservation Authority (RVCA) did not provide a water quality criterion for the site.
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5.2 Storm Sewers

The preliminary storm sewer layout and drainage areas for the proposed development are illustrated on 
Drawing C3-1. The storm drainage design will utilize the minor/major storm design principles. Runoff up to and 
including the 2-year return period peak flow, as calculated using the Rational Method, and using an inlet time of 
concentration of 10 minutes, will be conveyed through the underground storm sewer system to the proposed 
SWM underground detention facility. Storm sewer capacity calculations are provided in Appendix C. A 
minimum slope for the storm sewers of 0.25% was used for design purposes and a maximum flow rate-to-full 
flow capacity ratio of 1.00 was used. Storms exceeding the capacity of the storm sewer system will flow 
overland via the parking lot to the proposed underground storage tanks or to the former rail corridor. The storm 
sewer network has also been modeled in PCSWMM as part of the storm water management design as 
described below.

5.3 Stormwater Management

5.3.1 Hydrologic Analysis

A hydrologic model was developed using PCSWMM and was used to calculate the runoff volumes and peak 
flows in pre- and post-development conditions for the various design storms as defined by the City of Ottawa. 
Appended Table C-1 presents a summary of the design storms simulated in PCSWMM including storm duration, 
maximum rainfall intensity, and total rainfall depth. Figure 1 presents the pre-development drainage areas and 
Figure 2 presents the post-development drainage areas used in the hydrologic modelling. Figures 3 and 4 
present the pre-development and post-development model schematics, respectively. Table C-2 presents the 
sub-catchment parameters used in the hydrologic modelling. Tables C-3 and C-4 present the summary of the 
runoff volumes and peak flows, respectively, as calculated using the hydrologic model. Table C-5 presents the 
pond stage-area-storage relationship developed to represent the proposed Cultec underground storage 
chamber in the model. Table 6 presents a summary of the hydrologic routing performance of the proposed 
SWM pond for each of the simulated design storms. PCSWMM output files are included in Appendix C for 
reference.

A climate change stress test was completed for the proposed storm drain system. To accommodate this 
requirement, an adjustment multiplier of 1.2 was applied to the rainfall in the Climatology Editor for the 100-
year return period storm event. This increased the total rainfall by the required 20 percent for the 100-year 
event. The additional rainfall resulted in additional flooding onsite; however, this additional flooding continues 
to be contained onsite and does not incur spillover to the rail corridor.     

5.3.2 Water Quality Control

The City of Ottawa requires a Level 1 �Enhanced� water quality control/protection, specifying a long-term 
annual average total suspended solids (TSS) removal rate of at least 80%. Two oil/grit separator (OGS) units 
were sized using Hydro International�s sizing tool, one for each piped outlet connection to Lancaster Road. The 
eastern outlet OGS (OGS1) will be a Hydro International Downstream Defender model DD8, which will remove 
81% of the TSS for 99.2% of the annual rainfall volume. The western outlet OGS (OGS2) will be a Hydro 
Downstream Defender model DD6, which will remove 93% of the TSS for 97.3% of the annual rainfall volume. 
Refer to Appendix C for the sizing tool summaries and standard specifications for both models. Refer to 
Appendix D for commentary provided by the Rideau Valley Conservation Authority in support of the proposed 
stormwater management and water quality approach.

5.4 Storm Servicing and Stormwater Management Strategy

To meet the 2-year pre-development peak flow rates, on site stormwater storage is proposed. A combination of 
underground storage chambers (Cultec Recharger 180HD) and surface ponding in the proposed parking lot will 
provide the required detention volume. A 200-mm-diameter orifice plate will be utilized to control the peak 
outflow from the site. The detention storage chambers will be located off-line from the main parking lot piped 
storm sewer system allowing stormwater to back up into the storage chambers when outflow to the 
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municipal system is restricted by the orifice control plate. Roof-top runoff will be piped directly into the storage 
chambers. Emergency overflow for the entire system is provided via major overland flow over the parking lot 
surface discharging to the rail corridor. Additional details of the Cultec Recharger 180HD underground storage 
chamber system are provided on drawing C3-1 and in Appendix C. 

The existing storm sewer service connections are proposed to remain. The new on-site storm sewer drainage 
and storage system will connect to the existing service stubs at the property line. Oil/grit separator units will 
provide TSS removal from the parking lot, although this is not explicitly required by the RVCA.

A summary of the modeling results is provided below. Additional details can be found in Tables C1-C6 located 
in Appendix C.

Table IV: Stormwater Management Summary

Surface Storage Volume 1005 m³
Underground Storage Volume 712 m³
Total Storage Volume Provided 1717 m³
Maximum Storage Volume Used 1314 m³
Control Orifice Diameter 200 mm
Allowable Site Release Rate (2-year pre-development event) 347 L/s 
Maximum Actual Site Release Rate (100-year post-development event) 329 L/s 

The underground storage system provides approximately 712 m3 of storage. In order for 100-year peak flow 
rate to be controlled to the 2-year pre-development peak flow rate, a total storage volume of 1314 m3 is 
required. The remaining 602 m3 of storage will be achieved through surface ponding in the parking lot. This 
volume corresponds with a maximum ponding elevation of approximately 67.75 (25 cm depth) for the 100-year 
storm event.

6.0 SITE GRADING

The grading of the site will respect the existing grades along all property lines, with driveways matching into 
existing edge-of-asphalt elevations on Lancaster Road. The site will also be graded to comply with City of 
Ottawa and the Accessibility for Ontarians with Disabilities Act (AODA) requirements. 

Grading of the site will also allow for a major overland flow path from within the site to the former rail corridor 
at the rear of the site to respect the existing drainage patterns, while ensuring maximum ponding depth is 
limited to 30 cm or less. 

The maximum ponding elevation on the site in any storm event is 67.75 m, which is 0.95 m below the finished 
floor elevation of the building. Stormwater management ponding on site will not have any impacts on any 
building openings in any rainfall event as the lowest building opening elevation is 68.70 m. As a result of the 
significant grading works required on the site, minimum 2% slopes away from the building have been achieved 
and no foundation drainage system is required. The maximum ponding depths, limits, and volumes for both the 
100-year and Climate Change rainfall events have been depicted on drawing C-200 based on the results of the 
PCSWWM modelling and the proposed grading design.

6.1 Compliance with On-Site and Excess Soil Management Provincial Regulations

The MECP regulation O.Reg. 406/19 �On-Site and Excess Soil Management� under the Environmental 
Protection Act states that the excavation of excess material, and subsequent off-site disposal of excess soils 
from this site, will require testing and reporting in the MECP�s Environmental Activity and Sector Registry 
(EASR). While soil removal for the site is not currently anticipated as a requirement, the contractor and 
geotechnical engineer will be responsible to meet the above noted requirements in the event material requires 
removal from site. 
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7.0 EROSION AND SEDIMENT CONTROL

Any sediment tracked onto the roadway during the course of construction will be cleaned by the Contractor. To 
help minimize the amount of mud being tracked onto the roadway, a mud mat will be installed at the primary 
construction exit. Additionally, silt fence will be installed around the entire site to eliminate any sediment from 
leaving the site and will remain in place and be maintained until landscaping has been completed and soil has 
been vegetated. Silt fence will also be installed around any stockpiles on site, with the stockpiles kept a 
minimum 2.5 m from the property boundary.

Silt sacs in catchbasins will be installed to prevent silt- or sediment-laden water from entering inlets. These will 
be inspected to ensure that they have been properly installed and function as designed throughout 
construction.  

The controls will be maintained, and accumulated sediments removed once their capture capacity has been 
decreased by one third. It is proposed that, during construction activities, visual monitoring will be conducted 
bi-weekly and within 24 hours of any rainfall event of 25 mm or greater.  During the construction period, 
monitoring will consist of visual observation for the effectiveness of the sediment and erosion controls and 
sediment migration off site. Construction inspections will be conducted until such time as the construction 
activities are complete and vegetation has established itself.

8.0 CONCLUSIONS

Based on the analysis presented in this report, it is concluded that:

 The sanitary sewer on Lancaster Road has sufficient capacity to accommodate sanitary drainage from 

the proposed development as the design flow remains unchanged from existing conditions. A 200-mm-

service at 2.0% can service the proposed development.

 The domestic and fire demand for the proposed development can be accommodated by a 200-mm-

diameter service connected to Lancaster Road.  

 A 200-mm-diameter flow control orifice in addition to the underground storage system controls the 

maximum peak flow rate from the site to 329 L/s to meet the required allowable release rate of 

347 L/s.

 Surface ponding and underground storage chambers provide a total detention volume of 1852 m³ on-

site to detain the 100-year, and Climate Change rainfall events entirely on-site.

 Water quality control is not required by RVCA. Downstream Defender Oil/Grit Separators have been 

sized and specified for each piped connection to the street to meet City of Ottawa water quality 

requirements.

 Site grading will allow for an emergency major overland flow path to the former rail corridor to match 

existing drainage patterns and directions, and ensure surface ponding does not exceed 30 cm.

 Perimeter silt fence, silt fence at the base of all stockpiles, silt sacs in catchbasins, and construction 

entrance mud mats can provide erosion and sediment control.  These will be included in detailed design 

in coordination with the proposed construction staging plan.
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All of which is respectfully submitted,

WALTERFEDY

Josh Zehr, P.Eng., CAN-CISEC
Project Manager, Civil

jzehr@walterfedy.com
519.576.2150, Ext. 407

Nathan Neufeld, EIT, CPESC
Water Resources, Civil

nneufeld@walterfedy.com
519.576.2150, Ext. 299

Tyler Keller
EIT, Civil

tkeller@walterfedy.com
519.576.2150, Ext. 237



DRAWINGS



68.94

68.93

68.31
68.33 68.30

68.23

70.58

70.54

67.91 67.87

68.00
68.02

68.41
68.37

68.33
68.28

68.24
68.18

68.21
68.26

68.31
68.40

68.40
68.31

68.32
68.33

68.34

68.0667.98
67.93

67.94

67.87
67.7567.7167.72 67.80

67.82

68.12

68.44

67.88
67.7067.6667.69

67.88

67.87

67.87

67.86

67.90

67.97

68.03

68.3368.42
68.28

67.9967.9267.93
67.92

68.24

68.40

68.31

68.07

67.6867.64
67.69

67.63

67.60

67.57

67.56

67.55

67.59

67.60

67.62

67.67

67.65

67.67

67.70

67.73

67.77

67.84

67.74

67.69

67.65

67.66

67.61

67.60

67.58

67.58

67.57

67.57

67.58

67.61

67.72

67.74

67.72
67.73
67.75
67.78

67.96

68.00
68.05

68.27
68.7469.22

69.80

69.09

69.69

70.19

70.59

70.53

68.37

68.4568.4668.47
68.55

68.7868.9769.33
69.93

70.3770.49

70.16

68
.1

7

69.70
69.67

69.64

69.58

68.66

68.60

68.62

67.9167.9067.86
67.89

67.93

67.91

68.15 68.15 68.12 68.08 68.04 67.99

67.91

67.93

67.84

67.9567.9467.97
68.00

67.92

67.91

67.90

67.87

67.88

67.90

67.92

67.94

68.13

68.00
67.9868.02

68.07 68.16
68.06

68.0368.0668.06
68.08

68.12
68.13

68.12

68.14 68.12 68.10

68.0868.0868.08 68.05

67.33
67.19 67.10 67.16 67.20 67.16 67.19 67.21 67.23 67.22 67.21 67.24 67.29 67.27

67.03

67.03

66.66

66.58

67.58

67.49

67.49
67.53

66.57 66.59

66.65 66.60

66.58 66.62

66.55 66.66

66.73 66.66

66.70
66.79

66.69 66.81

67.38 67.37

66.70 66.65

67.14
67.26

66.62
66.74

67.15 67.23

66.77 66.67

67.28

67.10

66.77 66.73

67.48

66.70 66.79

66.90
67.08

66.82
67.05

66.76

66.61

66.69
66.65

66.89
66.8566.92

66.93
66.8466.80

66.74
66.87

66.75
66.75

66.6666.93
66.97

66.86

66.89

66.61

66.66

66.94

66.7366.75
66.76

66.67

66.64 66.78
66.80 66.64

66.76

66.75

66.85

66.97

66.71

68.16

68.38

67.93
68.04

68.22 68.12

67.99
67.64

68.06 68.02

67.75 67.81

67.95 67.92

67.91 67.81

68.02 67.71

67.84 67.71

68.04 67.94

67.89 67.87

68.04 67.96

67.74
67.76

67.96
67.85

67.80 67.76

67.78 67.82

67.50
67.76

67.78

68.21

68.1368.22
68.1368.30

68.43
68.30

68.39
68.50

68.67
68.74

68.70
68.72

68.78

68.65

67.62
67.78

67.64

67.67

67.61
67.52

67.42 67.40

67.28
67.34

67.50

67.56
67.65

67.54

67.49
67.3567.20

68.02
68.01

67.38

67.38

67.35

67.31

67.16

67.06

67.04

67.21 67.43 67.62
67.31

67.47

67.15
67.19

66.82

67.52

67.93

67.93
67.97

67.99
68.08

68.08
68.13

68.06
68.17

68.22
68.27

68.38
68.42

68.38
68.37

68.90
69.4069.74

70.1870.3070.1469.97
69.64

69.2369.10
68.85

68.56

68.10

68.96

68.88

68.46

68.51

68.57

68.60

68.56

68.60

68.61

68.86

67.92

71.08

68.54

67.73

67.71

68.63

68.60

67.62

67.60

68.59

68.64

67.60

67.54

67.55

67.66

67.92

68.22
67.99

69.40

69.73

69.02

68.26

67.59

68.17

68.31

67.32

67.28

67.34

67.31

67.25

67.38

67.36

67.42

67.44

67.41

67.50

67.58

68.00

67.57

67.66

67.70

67.64

68.02

67.83

67.83

67.84

67.79

67.90

67.94

67.97

67.68

67.81

67.74

67.78

67.88 67.85 67.86
67.80

67.62

67.63

67.37

67.29

67.98

67.94

67.90

67.91

67.87
67.92

67.92
67.86

67.91
67.96

68.47

68.79

67.99

67.53

67.67

68.06

68.18

68.17

68.29

68.61

68.27

68.15 68.34

68.26
68.26

68.32

68.00

68.12

68.12

68.03
67.90

67.93 67.88

67.82

67.94

67.98

68.00

67.86

67.93

68.12

68.01

67.98

67.88

67.96
68.05

67.93

67.91

68.01
67.98

67.88

67.93

67.94 67.96

67.90 67.90

67.94

67.36
67.34

67.34

67.92
67.83

67.84

67.90

67.79
67.77

67.73

67.81

67.92

67.20 67.60

67.94

67.80

67.78

67.70 67.78

67.75

67.60

67.74

67.71

67.65 67.63

67.70

67.68

67.66

67.52

67.14
66.98

67.48 67.49

67.28 67.45

67.66

68.35 68.29 68.34 68.31
68.17

68.18

68.14

67.53

67.48
67.50

67.21
67.16

67.11
67.09

67.11
67.13

67.11
67.10

67.09
67.07

67.10
67.10

67.14
67.26

68.35

68.23

67.8367.82
67.75

67.74

67.71
67.5667.5867.53 67.62

67.71

67.98

67.71

68.27

67.5267.5567.54

67.72

67.71

67.65

67.70

67.72

67.80

67.89

68.40

68.31
68.16

67.8967.8267.76
67.77

67.55
67.62
67.64

67.85

67.91
67.89

68.12
68.6069.06

69.66

68.24

68.26

68.17

67.89

67.6267.54
67.52

67.55

67.44

67.41

67.40

67.44

67.43

67.42

67.49

67.46

67.53

67.56

67.58

67.64
67.6467.72

67.74

67.60

67.51

67.45

67.47

67.44

67.46

67.41

67.41

67.37

67.41

67.41

67.46

67.59

68.95

69.56

70.00

70.45

70.40

68.34

68.3168.3068.30
68.39

68.6168.7969.16
69.80

70.2470.36

70.02

69.48
69.48

69.43

68.51

68.4668.4268.40

67.69

67.74
67.73

67.73
67.75

67.78

67.98 67.97 67.96 67.98 67.92 67.88 67.91 67.87 67.80

67.6167.71
67.76

67.77

67.74

67.77

67.68

67.7767.80
67.77

67.74

67.66

67.74

67.73

67.74

67.75

67.78

67.76

67.99

67.96
67.9667.96

68.02

67.8867.9167.92
67.96

67.95
67.94

67.95

68.02 67.94 67.95

67.9267.9567.92 67.92

68.30
68.30

68.28
68.24

68.21
68.16

68.11
68.05

68.05
68.11

68.16
68.28

68.27
68.21

68.20
68.20

71.07

70.86

70.66

70.65

71.06

67.75
67.80

67.97

67.93

67.77

67.79
67.81

68.38
68.42

68.40
68.35

68.29
68.24

68.13
68.20

68.25
68.31

68.40
68.36

68.29
68.32

68.35

68.41

67.88

69.06
68.76

68.30
68.0968.0867.99

67.74

69.15

69.74

70.22

67.56
67.61

67.64

67.7167.68

67.59

67.58

69.82

69.16

69.88

69.86

68.87

68.32

68.28

68.51

68.91

69.04

68.92

69.38

69.26

68.28

68.16

68.16

67.56

68.26

  PILLAR

CURB& ASPHALT

CONCRETE SIDEWALK

C
U

R
B&

 A
SP

H
AL

T

CURB& ASPHALT

CURB& ASPHALT

C
U

R
B&

 A
SP

H
AL

T

C
U

R
B&

 A
SP

H
AL

T

C
U

R
B&

 A
SP

H
AL

T

CURB& ASPHALT

CURB& ASPHALT

C
U

R
B&

 A
SP

H
AL

T

BOTTOM OF DITCH

TOP OF DITCH

TOP OF DITCH

BOTTOM OF DITCH

BOTTOM OF DITCH

TOP OF DITCH

TOP OF SLOPE

BOTTOM OF SLOPE

C
H

AI
N

 L
IN

K 
FE

N
C

E

C
H

AI
N

 L
IN

K 
FE

N
C

E

TO
P 

O
F 

SL
O

PE

C
H

AI
N

 L
IN

K 
FE

N
C

E

CONCRETE SIDEWALK
  PILLAR

BOTTOM OF DITCH

TOP OF    DITCH

CHAIN LINK FENCE
CURB CUT

CURB CUT

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

XXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

U/G HYDRO

U/G HYDRO

U/G HYDRO U/G HYDRO

U
/G

 H
YD

R
O

U
/G

 H
YD

R
O

U
/G

 H
YD

R
O

U/G
 H

YDRO

U/G
 HYDRO

U
/G

 H
YD

R
O

U
/G

 H
YD

R
O

U
/G

 H
YD

R
O

U/
G

 H
YD

RO

U/
G

 H
YD

RO

U
/G

 H
YD

R
O

U
/G

 H
YD

R
O

U
/G

 H
YD

R
O

U
/G

 H
YD

R
O

U
/G

 H
YD

R
O

U/
G

 H
YD

RO

U/
G

 H
YD

RO

U/
G

 H
YD

RO

U/
G

 H
YD

RO

U/G HYDRO U/G HYDRO

U/G HYDRO

U/G HYDRO

U/G
 HYDRO

U
/G

 H
YD

R
O

U
/G

 H
YD

R
O

U
/G

 H
YD

R
O

U/G HYDROG
AS

G
AS

GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GAS GASBE
LL

BE
LL

BE
LL

BE
LL

BE
LL

BELL

BELL

BELL BELL BELL BELL
BELL BELL BELL

BELL BELL BELL BELL BELL BELL BELL BELL BELL

BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL

BE
LL

BE
LL

BELL BELL BELL BELL BELL
BELL BELL BELL BELL

BELL
BELL

BE
LL

O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO

BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL

BELL BELL BELL BELL BELL BELL

BE
LL

BE
LL

BE
LL

BE
LL

BE
LL

BE
LL

  LS

  LS

  LS

  LS

U
/G

 H
YD

R
O

BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL BELL

  HJB

  H
JB

68.38
68.39

68.45
68.39

68.18

68.34
68.22

68.26

68.16

68.30 68.35 68.43

27.5m-300mmØ STM @ 1.0%

13.2m-375mmØ STM @ 1.1%

300mmØ STM

29.8m-250mmØ STM @ 0.4%

98
.2

m
-3

75
m

m
Ø

 S
TM

 @
 0

.4
%

67.00

67.00

67.00

67.00

68.00

68
.0

0

68.0068.00

68.00

68.00

68.00

68.00

66.7566.75

66.75

66.75

67.25

67.25

67.25

67.25

67.50

67.50

67.50

67.50

67.50

67.50

67.75

67.75

67.75

67.75

67.75

67.75

68.25

68.2568.50

68
.2

5

68
.2

5

68.00 68
.00

68.00

68
.0

0

67
.7

5

67
.7

567.7567.75

68
.0

0

68
.0

0

67
.5

0
67

.7
5

67
.7

5

68
.2

5

68
.2

5

68
.5

0

68
.5

0

68
.7

5

68
.7

5

68
.0

0

69
.0

0

69
.0

0

70
.0

0

70
.0

0

67
.7

5

68
.2

5

68
.2

5

68.25

68
.5

0

68
.5

0

68
.7

5

68
.7

5

69
.2

5

69
.2

5

69
.5

0

69
.5

0

69
.7

5

69
.7

5

70.25

70
.25

68.00

67.25

67.25

67.2567.25

67.50

67.50

67.50

67.50

67.75

67.75

68
.0

0

67.50

67.50

67.75

67.75

67.75

67.00

67.00

68.00

66.75

66.75

67.25

67.25

67.50

67.50
67.75

67.75

68.25

68.25

68
.0

0

69
.0

0

68
.2

5 68.50 68
.7

5 69.25

69.50

200mmØSTM

200mmØSTM

200mmØ STM

675mmØ STM 89.1m-675mmØ STM @ 0.2% 32.8m-675mmØ STM @ 0.2%

375mmØ SAN 90.5m-375mmØ SAN @ 0.2% 375mmØ SAN

97
.0

m
-3

75
m

m
Ø

 S
TM

 @
 1

.0
%

67.77

67.52

67.45

67.25

67.41

66
.7

5
66

.7
8

68
.1

9

68
.2

3

68
.3

0

68
.0

7

69
.2

2
68

.4
4

68
.5

1
68

.4
5

68
.4

168
.4

7

68
.4

168
.4

6

68
.5

5 68
.5

8

68
.6

368
.5

9

68
.7

068
.7

2

68
.7

0 68
.7

5

68
.6

468
.7

2

68
.6

96
8.

76

68
.6

8
68

.6
5

66
.5

1

66
.7

8

66
.6

1

66
.6

6

66
.8

9
66

.9
3

67
.1

7
67

.0
5

66
.8

3 67
.2

2

67
.4

5

67
.2

4
66

.9
3

73
.9

8

76
.0

9

68
.3

8

68.33

68
.0

3

67
.7

7

67
.5

6

67
.4

2

67
.3

6

67
.3

4

67
.1

6
67

.2
0

67
.2

3
67

.3
367

.2
5

68.20

68
.05

67.61

67
.4

9

68.82

68.76

HP
HP

HP

HP HP

HP
HP

AN

O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO

O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO O/H HYDRO

HP - NO OVERHEAD CABLES

68
.38

300mmØ DI WTM
300mmØ DI WTM

BH9

MW6-21

BH10

BH11

BH8

MW5-21

BH1

BH2

BH3

BH4

BH5

BH6

BH7

TOP OF DITCH

EXISTING CATCHBASIN
TO BE REMOVED AND
DISPOSED OFFSITE

EXISTING STORM
SEWER TO BE REMOVED
AND DISPOSED OFFSITE

EXISTING LIGHT STANDARD
TO BE REMOVED AND
DISPOSED OFFSITE (TYP.)

EXISTING UNDERGROUND
HYDRO TO BE REMOVED
AND DISPOSED OFFSITE

EXISTING STORM
SEWER TO BE REMOVED
AND DISPOSED OFFSITE

EXISTING STORM
SEWER TO BE REMOVED
AND DISPOSED OFFSITE

EXISTING STORM
SEWER TO BE REMOVED
AND DISPOSED OFFSITE

EXISTING CATCHBASIN TO BE
REMOVED AND DISPOSED
OFFSITE

EXISTING CATCHBASIN
TO BE REMOVED AND
DISPOSED OFFSITE

EXISTING CATCHBASIN
TO BE REMOVED AND

DISPOSED OFFSITE

EXISTING CATCHBASIN
TO BE REMOVED AND

DISPOSED OFFSITE

EXISTING CATCHBASIN AND
LEAD TO BE REMOVED AND
DISPOSED OFFSITE

EXISTING CATCHBASIN
AND LEAD TO BE REMOVED

AND DISPOSED OFFSITE

EXISTING MANHOLE TO REMAIN. CONTRACTOR
TO ENSURE STRUCTURE IS PROTECTED
THROUGHOUT DURATION OF CONSTRUCTION

EXISTING CATCHBASIN
TO BE REMOVED AND
DISPOSED OFFSITE

EXISTING CONCRETE
CURB TO BE REMOVED
AND DISPOSED OFFSITE

EXISTING CONCRETE
CURB TO BE REMOVED

AND DISPOSED OFFSITE

EXISTING CONCRETE
CURB TO BE REMOVED
AND DISPOSE OFFSITE

EXISTING CONCRETE CURB TO BE
REMOVED AND DISPOSE OFFSITE

EXISTING CHAINLINK FENCE TO BE
REMOVED AND DISPOSE OFFSITE

EXISTING CONCRETE
CURB TO BE REMOVED
AND DISPOSED OFFSITE

EXISTING TREE TO BE
REMOVED AND DISPOSED
OFFSITE (TYP.)

EXISTING SIGN TO BE
REMOVED AND DISPOSED
OFFSITE (TYP.)

EXISTING LIGHT STANDARD
TO BE REMOVED AND
DISPOSED OFFSITE (TYP.)

EXISTING UNDERGROUND
HYDRO TO BE REMOVED
AND DISPOSED OFFSITE

EXISTING UNDERGROUND
HYDRO TO BE REMOVED
AND DISPOSED OFFSITE

EXISTING RETAINING WALL
TO BE REMOVED AND
DISPOSED OFFSITE

EXISTING RETAINING WALL
TO BE REMOVED AND
DISPOSED OFFSITE

EXISTING JUNCTION BOX AND
ASSOCIATED UNDERGROUND
HYDRO TO BE REMOVED AND
DISPOSED OFFSITE

EXISTING CONCRETE
SIDEWALK TO BE REMOVED
AND DISPOSED OFFSITE

EXISTING CONCRETE
SIDEWALK TO BE REMOVED
AND DISPOSED OFFSITE

EXISTING CONCRETE
SIDEWALK TO BE REMOVED

AND DISPOSED OFFSITE
EXISTING WATERMAIN TO
BE REMOVED AND
DISPOSED OFFSITE

EXISTING WATERMAIN TO
BE REMOVED AND
DISPOSED OFFSITE

EXISTING BELL LINE AND
UNDERGROUND HYDRO TO BE
REMOVED AND DISPOSED OFFSITE

EXISTING OVERHEAD BELL
LINE TO BE REMOVED AND

DISPOSED OFFSITE

EXISTING ASPHALT TO
BE REMOVED AND

DISPOSED OFFSITE

EXISTING ASPHALT TO
BE REMOVED AND

DISPOSED OFFSITE

EXISTING ASPHALT TO
BE REMOVED AND
DISPOSED OFFSITE

EXISTING WATERMAIN TO BE
REMOVED TO MAIN

EXISTING HYDRANT TO
BE REMOVED AND
DISPOSED OFFSITE

EXISTING GAS METER AND GAS
SERVICE TO BE REMOVED AND
DISPOSED OFFSITE

EXISTING OVERHEAD
HYDRO TO BE REMOVED
AND DISPOSED OFFSITE

EXISTING HYDRO POLE TO
BE REMOVED AND

DISPOSED OFFSITE (TYP.)
EXISTING PIPE TO BE

CAPPED AS PER
DISCUSSIONS WITH

NEIGHBOURING OWNER

EXISTING TREE TO BE
REMOVED AND DISPOSED
OFFSITE (TYP.)

ABANDON UNDERGROUND
HYDRO AT PROPERTY LINE

LIMIT OF STORM SEWER
REMOVAL
EXISTING WATER CHAMBER TO BE
REMOVED AND DISPOSED OFFSITE

'MINTO SKATING CLUB'
#2571 LANCASTER ROAD

1 1/2 STOREY VINYL CLAD BUILDING

EXISTING BUILDING REMOVED IN
FALL 2021 UNDER SEPARATE

PERMIT AND CONTRACT

SCRUB AND BRUSH EXISTING VEGETATION AND
REMOVE AND DISPOSE EXISTING JUNK AND

MISCELLANEOUS DEBRIS OFFSITE. REFER TO
LANDSCAPE FOR ADDITIONAL DETAILS, DIRECTIONS

AND PROCESS FOR VEGETATION REMOVAL

LANCASTER ROAD
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ARCHITECTURAL DRAWINGS

STANDBY
GENERATOR

GATE CARD
READER. REFER
TO ELECTRICAL

DRAWINGS

TRANSFORMER AND
VISTA SWITCH PAD.

REFER TO ELECTRICAL
DRAWINGS

NGV FILL LANE

GATE CARD READER. REFER
TO ELECTRICAL DRAWINGS

DIRECTIONAL
PEDESTAL SIGN PEDESTAL SIGN

DIRECTIONAL
PEDESTAL SIGN

MATCH TO EXISTING BACK OF
SIDEWALK ELEVATION. SEE CITY
STANDARD DETAIL SC1.4 FOR
REINSTATEMENT.

MATCH TO EXISTING BACK OF SIDEWALK ELEVATION. SEE
CITY STANDARD DETAIL SC1.4 FOR REINSTATEMENT.

PROPOSED
DROP CURB

PROPOSED
DROP CURB

PROPOSED BARRIER CURB
AS PER OPSD 600.110

PROPOSED BARRIER CURB
AS PER OPSD 600.110

PROPOSED BARRIER CURB
AS PER OPSD 600.110

MATCH TO EXISTING
GRADE (3:1 MAX)

MATCH TO EXISTING
GRADE (3:1 MAX)

EXTENT OF OVERHANG ABOVE

DRAINAGE
DIVIDE (TYP.)

DRAINAGE
DIVIDE (TYP.)

POTENTIAL LOCATION OF
UNDERGROUND GEOTHERMAL
FIELD. FINAL LOCATION TO BE
DETERMINED REFER TO
GEOTHERMAL DRAWING SET

OVERHEAD DOOR

OVERHEADDOOR

PROPOSED RETAINING WALL WITH
GUARD. MAX HEIGHT = 1.2m. REFER
TO STRUCTURAL DRAWINGS

PROPOSED
TREE (TYP.)

RAISE EXISTING
MANHOLE T/G TO 68.40

THICKENED ASPHALT EDGE
AT ALL LOCATIONS WITHOUT
CURBS (TYP.) REFER TO
DETAIL ON SHEET C5-1

THICKENED ASPHALT EDGE
AT ALL LOCATIONS WITHOUT
CURBS (TYP.) REFER TO
DETAIL ON SHEET C5-1

PROPOSED RIP RAP
FOR EMERGENCY

MAJOR OVERLAND
FLOW PATH

STEPPED FOUNDATION WALL.
REFER TO STRUCTURAL

PROPOSED BARRIER CURB
AS PER OPSD 600.110

PROPOSED 3.0m TALL
CHAIN LINK FENCE. REFER

TO ARCHITECTURAL
DRAWINGS

PROPOSED SLIDE GATE. REFER
TO ARCHITECTURAL DRAWINGS

0.4m HIGH
LIMESTONE PLANTER

0.4m HIGH
LIMESTONE PLANTER
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BOARD FENCE. REFER TO
ARCHITECTURAL DRAWINGS
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100-YEAR PONDING LIMIT.
ELEVATION = 67.68

PONDING DEPTH = 0.18m
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PONDING DEPTH = 0.17m
PONDING VOLUME = 41.0m3
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PROPOSED CONCRETE
SIDEWALK AS PER
DETAIL ON SHEET C5-1
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DRAWINGS AND, WHERE SHOWN, THE ACCURACY OF THE POSITION OF SUCH UTILITIES AND
STRUCTURES IS NOT GUARANTEED. BEFORE STARTING WORK, THE CONTRACTOR SHALL INFORM
THEMSELVES OF THE EXACT LOCATION OF ALL SUCH UTILITIES AND STRUCTURES AND SHALL ASSUME
ALL LIABILITY FOR DAMAGE TO THEM AND THOSE NOT LOCATED PRIOR TO CONSTRUCTION.

7. ANY AREA DISTURBED DURING CONSTRUCTION SHALL BE RESTORED TO ITS ORIGINAL CONDITION OR
BETTER TO THE SATISFACTION OF THE CONSULTANT AND AUTHORITY HAVING JURISDICTION. THE
CONTRACTOR IS RESPONSIBLE FOR RESTORING ALL DAMAGED AND/OR DISTURBED PROPERTY WITHIN
THE MUNICIPAL RIGHT-OF-WAY TO MUNICIPAL STANDARDS.

8. ALL HEALTH AND SAFETY RELATED SIGNAGE MUST BE POSTED AT THE SITE AS REQUIRED BY
APPLICABLE LAW AND BEST MANAGEMENT PRACTICES.

9. AT THE END OF CONSTRUCTION, THE CONTRACTOR SHALL PROVIDE THE CONSULTANT WITH A DIGITAL
FILE OF AS-CONSTRUCTED DRAWINGS. THE DRAWINGS MUST REFLECT THE CONSTRUCTED STATE OF
THE WORK. SUBMISSION OF UNALTERED DESIGN DRAWINGS AND CONTRACT CHANGES WILL NOT BE
ACCEPTED.

50mm HL3 SURFACE ASPHALT (PG 64-34)
90mm HL8 BINDER ASPHALT (PG 64-34)

300mm GRANULAR 'A' COMPACTED TO 100%
STANDARD PROCTOR MAXIMUM DRY
DENSITY

360mm GRANULAR 'B' COMPACTED TO 100%
STANDARD PROCTOR MAXIMUM DRY
DENSITY

PAVEMENT STRUCTURE
DETAIL

N.T.S.

1. ASPHALT STRUCTURE PROVIDED BY MALROZ ENGINERING.
2. DEPTHS CAN BE REDUCED USING MECHANICAL REINFORCEMENT

AS SPECIFIED IN THE GEOTECHNICAL REPORT

BENCHMARK:
ELEVATIONS SHOWN ON THIS PLAN ARE GEODETIC
AND ARE DERIVED FROM AN AOG BENCHMARK No.
2011-0086 HAVING A PUBLISHED ELEVATION OF
72.559m. (INSTALLED: DECEMBER 19th 2011)

SURVEYOR INFORMATION:
J.D. BARNES LIMITED
140 RENFREW DRIVE, SUITE 100
MARKHAM, ON L3R 6B3
905-477-3600

CITY OF OTTAWA FILE NO. D07-12-21-0144

CITY OF OTTAWA PLAN #18602

WIDTH OF SIDEWALK VARIES

215mm

300mm

MIN SLOPE = 1%

CONCRETE PAVEMENT DETAIL
N.T.S.

CONCRETE

NOTE: REFER TO OPSD 551.010 AND 552.010
FOR JOINTS SPACING AND DETAILS.
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SCALE
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0

PROP.

℄
ELE

V.

22.5° BEND

200mmØ WTM

PROPOSED BUILDING
FF=68.70

WV 000
0

0200

0400

0600

0650

INV=66.10

CONNECT TO EXISTING
WATERMAIN USING

300mmx200mm TAPPING
SLEEVE AND VALVE

PROPOSED DOGHOUSE MANHOLE CONNECTION
TO MUNICIPAL SEWER. REFER TO CITY OF
OTTAWA STANDARD DRAWINGS S24 AND S25

PROPOSED INSPECTION
MANHOLE

PROPOSED SHALLOW PIPE
INSULATION AS PER DETAIL
ON SHEET C5-1 (TYP.)

PROPOSED SHALLOW PIPE
INSULATION AS PER DETAIL

ON SHEET C5-1 (TYP.)

CONNECT EXISTING PIPE TO
PROPOSED OGS AND ENSURE A
WATERTIGHT CONNECTION WITH
AN APPROVED FLEXIBLE GASKET.
INV=66.40

CORE INTO EXISTING MANHOLE WALL TO
ALLOW FOR LARGER PIPE CONNECTION.
CONNECT PROPOSED PIPE TO MANHOLE AND
ENSURE A WATERTIGHT CONNECTION. PARGE
WALL TO A SMOOTH FINISH USING
NON-SHRINK GROUT

EXISTING MANHOLE LID
TO BE RAISED TO 68.40

PROPOSED SHALLOW PIPE
INSULATION AS PER DETAIL
ON SHEET C5-1 (TYP.)

INV=66.30

INV=65.30

PROPOSED DISTRICT METERING
AREA CHAMBER AS PER CITY OF
OTTAWA STANDARDS

FIRE DEPARTMENT
CONNECTION

200mmØ ORIFICE PLATE
INV=65.63

PROPOSED CULT
EC RECHARGER 18

0H
D

UNDERGROUND STORAGE CHAMBERS

12
 ROWS x 

31
 CHAMBERS 6 

ROWS x 
28

CHAMBERS, 5
40

 TOTAL C
HAMBERS

BOTTOM O
F CHAMBERS ELE

VATIO
N = 65

.70

STONE VOID = 40
%, S

TONE BASE = 15
2m

m

STONE ABOVE UNITS = 44
0m

m

(C
HAMBERS ARE BEHIND STORM SEWER)

PROPOSED CULTEC 180HD OR

APPROVED EQUIVALENT

STORMWATER MANAGEMENT

UNDERGROUND STORAGE

CHAMBERS. 62m x 20m±

FOOTPRINT AREA.

12 ROWS x 31 CHAMBERS

6 ROWS x 28 CHAMBERS

540 TOTAL CHAMBERS

BOTTOM OF CHAMBERS

ELEVATION = 65.70
STONE VOID = 40%

STONE BASE = 152mm

STONE ABOVE UNITS = 440mm

c/w IMPERMEABLE HDPE LINER

OR APPROVED EQUIVALENT

PROPOSED SURFACE G
RADE

OUTLE
T/CONNECTIO

N TO CHAMBERS

(30
0m

mØ PVC - I
NV = 65

.63
0)

CBMH8(1200Ø)
T/G=67.49

STA. 0+062.07
NE.INV.65.630 (600Ø)
NW.INV.65.630 (300Ø)

SW.INV.=65.630 (600Ø)

58
.0m

-60
0m

mØ

PR-STM @
 0.

25
%

(IN
 FRONT O

F CHAMBERS)

OGS1(2400Ø)
T/G=68.37

STA. 0+004.10
NE.INV.65.487 (600Ø)

SW.INV.=66.097 (600Ø)

3.0m-600mmØ
PR-STM @ 0.25%

EX MH9(1200Ø)
T/G=68.42

STA. 0+001.11
NE.INV.66.090 (600Ø)

ISOLATOR ROW PER
MANUFACTURER

STANDARD DETAILS

200mmØ INSPECTION
MAINTENANCE ACCESS

PORT (TYP.)

200mmØ INSPECTION
MAINTENANCE ACCESS

PORT (TYP.)

INV=65.70

INV=65.70

IM
PERMEABLE

 HDPE LI
NER O

R

APPROVED EQUIVALE
NT

ASPHALT REINSTATEMENT AS PER
CITY OF OTTAWA STANDARD R10.

TOTAL RESTORATION AREA = 122 m2

ASPHALT REINSTATEMENT AS PER
CITY OF OTTAWA STANDARD R10.

TOTAL RESTORATION AREA = 39 m2

PROPOSED TRENCH
DRAIN. INV=66.46

ALL WORKS WITHIN THE
RIGHT-OF-WAY SHALL CONFIRM TO

CITY OF OTTAWA STANDARD DETAILS

PROPOSED BARRIER CURB AND
SIDEWALK REINSTATEMENT AS PER

OTTAWA STANDARD SC1.4

LANCASTER ROAD

PROPOSED UNDERGROUND HYDRO. REFER
TO ELECTRICAL DRAWINGS. DEFLECT
ELECTRICAL CONDUIT UNDERNEATH
STORM SEWER IF REQUIRED

PROVIDE SPACE WITHIN

STORAGE CHAMBERS TO

ACCOMMODATE LIGHT
STANDARD (TYP.).
CONTRACTOR TO

PROVIDE SHOP DRAWING
FOR APPROVAL

POTENTIAL LOCATION OF
UNDERGROUND GEOTHERMAL
FIELD. FINAL LOCATION TO BE
DETERMINED. REFER TO
GEOTHERMAL DRAWING SET

UNDERGROUND PIPING FOR
GEOTHERMAL FIELD. REFER TO
GEOTHERMAL DRAWING SET

UNDERGROUND PIPING FOR
GEOTHERMAL FIELD. REFER TO
GEOTHERMAL DRAWING SET

CONTRACTOR TO ENSURE
PROPOSED LIGHT STANDARD
DOES NOT INTERFERE WITH
PROPOSED STORM SERVICING
AND INSULATION

3m LONG
SUBDRAIN (TYP.)

3m LONG
SUBDRAIN (TYP.)

CB7(600x600)
T/G=68.00

CBMH5(1200Ø)
T/G=67.50

CB11(600x600)
T/G=67.50

CB1(600x600)
T/G=67.50

CBMH4(1200Ø)
T/G=67.50

CBMH2(1200Ø)
T/G=67.50

CBMH6(1200Ø)
T/G=67.50

CB3(600x600)
T/G=67.50

59.3m-375mmØ PR-STM @ 0.50%

50.0m-450mmØ PR-STM @ 0.30%

49
.8

m
-6

00
m

m
Ø

 P
R

-S
TM

 @
 0

.2
5%

50
.0

m
-6

00
m

m
Ø

 P
R

-S
TM

 @
 0

.2
5%

58
.0

m
-6

00
m

m
Ø

 P
R

-S
TM

 @
 0

.2
5%

50.0m-300mmØ PR-STM @ 0.50%
50.0m-375mmØ PR-STM @ 0.50%

46.5m-300mmØ PR-STM @ 0.50%

38.7m
-300m

m
Ø

 PR
-STM

 @
 1.00%

SW.INV=66.33

SE.INV=65.88
NW.INV=65.88
SW.INV=65.88

SW.INV=66.56

NE.INV=65.63
NW.INV=65.63
SW.INV=65.63

SE.INV=66.38

SE.INV=66.03
NW.INV=66.03

NW.INV=66.13
SE.INV=66.13

NE.INV=65.75
SW.INV=65.75

NW.INV=66.32

CBMH8(1200Ø)
T/G=67.50

EX MH(1500Ø)
T/G=68.38

EX MH(1500Ø)
T/G=68.30

EX CB(600x600)
T/G=68.29

EX MH9(1200Ø)
T/G=68.28

EX CB(600x600)
T/G=68.21

EX CB(600x600)
T/G=68.05

13.2m-375mmØ STM @ 1.1%

15.6m-675mmØ STM @ 0.2% 89.1m-675mmØ STM @ 0.2% 32.8m-675mmØ STM @ 0.2%

NW.INV=65.97 (675Ø)
SE.INV=65.87 (675Ø)

NW.INV=65.69 (675Ø)
SE.INV=65.66 (675Ø)

NE.INV=66.12 (375Ø)
SW.INV=66.09 (375Ø)

EX MH(1200Ø)
T/G=68.39

EX MH(1200Ø)
T/G=68.30

16.8m-375mmØ SAN 90.5m-375mmØ SAN @ 0.2% 29.9m-375mmØ SAN

NW.INV=64.81 (375Ø)±
SE.INV=64.75 (375Ø)±

NW.INV=64.61 (375Ø)±
SE.INV=64.55 (375Ø)±MH1A(1200Ø)

T/G=68.48

MH2A(1200Ø)
T/G=68.23

9.6m-200mmØ PR-SAN @ 2.00%

11.0m-200mmØ PR-SAN @ 1.00%

NE.INV=65.11
SW.INV=65.08

NE.INV=64.98
NW.INV=64.80
SE.INV=64.80

NE.INV=66.33
SE.INV=66.39
SW.INV=66.33

CBMH12(1200Ø)
T/G=67.45

61
.2

m
-3

75
m

m
Ø

 P
R-

ST
M

 @
 0

.5
0%

NE.INV=66.02
SW.INV=66.40

DD6 OGS2(1800Ø)
T/G=68.39

17.8m-300mmØ PR-STM @ 2.00%

NW.INV=65.94
NE.INV=65.94
SE.INV=65.91

CBMH14(1200Ø)
T/G=68.12

8.6m-300mmØPR-STM @2.50%

DD8 OGS1(2400Ø)
T/G=68.37

3.0m-600mmØ PR-STM @ 0.25%

NE.INV=65.49
SW.INV=66.10

3.5m-300mmØ PR-STM @ 2.02%

7.0m-200mmØ PR-STM @ 1.00%

CB PROPOSED CATCHBASIN

PROPOSED CATCHBASIN MANHOLE

PROPOSED STORM MANHOLE

MH PROPOSED SANITARY MANHOLE

MH

CBMH

HYD PROPOSED FIRE HYDRANT

WV PROPOSED WATERMAIN VALVE

PROPOSED FIRE DEPARTMENT CONNECTION

PROPOSED SANITARY SEWER/SERVICE

PROPOSED STORM SEWER/SERVICE

PROPOSED WATERMAIN/SERVICE

PROPOSED CHAINLINK FENCEXXX

PROPOSED CURB

PROPOSED CONCRETE SURFACE

PROPOSED ASPHALT SURFACE

PROPOSED EMBANKMENT
(3:1 MAX UNLESS OTHERWISE NOTED)

PROPOSED PIPE INSULATION

LEGEND

PROPERTY LINE

LOT LINE

LEGAL EASEMENT

SIB STANDARD IRON BAR

EX CB EXISTING CATCHBASIN

EX MH EXISTING STORM MANHOLE

EX CBMH EXISTING CATCHBASIN MANHOLE

EX SAN MH EXISTING SANITARY MANHOLE

EXISTING TREE

EX HYD EXISTING FIRE HYDRANT

EX WV EXISTING WATERMAIN VALVE

EX LS EXISTING LAMP STANDARD

EX SIGN EXISTING SIGN

EXISTING SANITARY SERVICE

EXISTING STORM SERVICE

EXISTING WATERMAIN

EXISTING GASMAINGAS GAS

EXISTING OVERHEAD HYDRO LINEO/H HYDRO

EXISTING UNDERGROUND HYDRO LINEU/G HYDRO

EXISTING BELL LINEBELL BELL

EXISTING CHAINLINK FENCEXXX

EXISTING HYDRO POLEEX HP

EXISTING ASPHALT

EXISTING CONCRETE

EXISTING CURB

PROPOSED SUBDRAIN

PROPOSED LAMP STANDARD

PROPOSED UNDERGROUND HYDRO LINE

PROP.
℄

ELEV.

PROPOSED 200mm ORIFICE PLATE ON
OUTLET OF CBMH8. STORMWATER TO

BACKUP INTO UNDERGROUND CHAMBERS

PROPOSED CULTEC RECHARGER 180HD
UNDERGROUND STORAGE CHAMBERS
12 ROWS x 31 CHAMBERS 6 ROWS x 28
CHAMBERS, 540 TOTAL CHAMBERS
BOTTOM OF CHAMBERS ELEVATION = 65.70
STONE VOID = 40%, STONE BASE = 152mm
STONE ABOVE UNITS = 440mm
(CHAMBERS ARE BEHIND STORM SEWER)

PROPOSED SURFACE GRADE

OUTLET/CONNECTION TO CHAMBERS
(300mmØ PVC - INV = 65.630)

CBMH8(1200Ø)
T/G=67.49

STA. 0+062.07
NE.INV.65.630 (600Ø)
NW.INV.65.630 (300Ø)

SW.INV.=65.630 (600Ø)

50.0m-600mmØ
PR-STM @ 0.25%

58.0m-600mmØ
PR-STM @ 0.25%
(IN FRONT OF CHAMBERS)

OGS1(2400Ø)
T/G=68.37
STA. 0+004.10
NE.INV.65.487 (600Ø)
SW.INV.=66.097 (600Ø)

3.0m-600mmØ
PR-STM @ 0.25%

EX MH9(1200Ø)
T/G=68.42

STA. 0+001.11
NE.INV.66.090 (600Ø)

IMPERMEABLE HDPE LINER OR
APPROVED EQUIVALENT

KITCHENER HAMILTON 800.685.1378 walterfedy.comKITCHENER HAMILTON
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GENERAL NOTES
1. LEGAL BOUNDARY DATA AND TOPOGRAPHICAL INFORMATION OF 2571 AND 2595 LANCASTER ROAD,

OTTAWA, ONTARIO FROM SURVEY BY J.D. BARNES LIMITED, DATED MAY 19, 2021.

2. BOREHOLE LOCATIONS AND GEOTECHNICAL INFORMATION FROM REPORT BY MALROZ ENGINEERING
INC. DATED JULY 19, 2021.

3. THIS SET OF PLANS SHALL NOT BE USED FOR CONSTRUCTION UNTIL STAMPED BY THE DESIGN
ENGINEER AND APPROVED BY THE LOCAL MUNICIPALITY.

4. NO CHANGES ARE TO BE MADE WITHOUT THE APPROVAL OF THE DESIGN ENGINEER.

5. THIS PLAN NOT TO BE REPRODUCED IN WHOLE OR IN PART WITHOUT THE PERMISSION OF
WALTERFEDY.

6. THE POSITION OF POLE LINES, CONDUITS, WATERMAINS, SEWERS, AND OTHER UNDERGROUND AND
OVERGROUND UTILITIES AND STRUCTURES IS NOT NECESSARILY SHOWN ON THE CONTRACT
DRAWINGS AND, WHERE SHOWN, THE ACCURACY OF THE POSITION OF SUCH UTILITIES AND
STRUCTURES IS NOT GUARANTEED. BEFORE STARTING WORK, THE CONTRACTOR SHALL INFORM
THEMSELVES OF THE EXACT LOCATION OF ALL SUCH UTILITIES AND STRUCTURES AND SHALL ASSUME
ALL LIABILITY FOR DAMAGE TO THEM AND THOSE NOT LOCATED PRIOR TO CONSTRUCTION.

7. ANY AREA DISTURBED DURING CONSTRUCTION SHALL BE RESTORED TO ITS ORIGINAL CONDITION OR
BETTER TO THE SATISFACTION OF THE CONSULTANT AND AUTHORITY HAVING JURISDICTION. THE
CONTRACTOR IS RESPONSIBLE FOR RESTORING ALL DAMAGED AND/OR DISTURBED PROPERTY WITHIN
THE MUNICIPAL RIGHT-OF-WAY TO MUNICIPAL STANDARDS.

8. ALL HEALTH AND SAFETY RELATED SIGNAGE MUST BE POSTED AT THE SITE AS REQUIRED BY
APPLICABLE LAW AND BEST MANAGEMENT PRACTICES.

9. AT THE END OF CONSTRUCTION, THE CONTRACTOR SHALL PROVIDE THE CONSULTANT WITH A DIGITAL
FILE OF AS-CONSTRUCTED DRAWINGS. THE DRAWINGS MUST REFLECT THE CONSTRUCTED STATE OF
THE WORK. SUBMISSION OF UNALTERED DESIGN DRAWINGS AND CONTRACT CHANGES WILL NOT BE
ACCEPTED.

UNDERGROUND STORAGE CHAMBERS PROFILE

BENCHMARK:
ELEVATIONS SHOWN ON THIS PLAN ARE GEODETIC
AND ARE DERIVED FROM AN AOG BENCHMARK No.
2011-0086 HAVING A PUBLISHED ELEVATION OF
72.559m. (INSTALLED: DECEMBER 19th 2011)

SURVEYOR INFORMATION:
J.D. BARNES LIMITED
140 RENFREW DRIVE, SUITE 100
MARKHAM, ON L3R 6B3
905-477-3600

CITY OF OTTAWA FILE NO. D07-12-21-0144

CITY OF OTTAWA PLAN #18602
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LANCASTER ROAD

PROPOSED BUILDING
FF=68.70

58
.0m

-60
0m

mØ

PR-STM @
 0.

25
%

(IN
 FRONT O

F CHAMBERS)

CB7(600x600)
T/G=68.00
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REFER TO DETAIL ON THIS SHEET
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REFER TO DETAIL ON THIS SHEET
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FENCE AS PER OPSD 219.110
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(3:1 MAX UNLESS OTHERWISE NOTED)
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SIB STANDARD IRON BAR
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GENERAL NOTES
1. LEGAL BOUNDARY DATA AND TOPOGRAPHICAL INFORMATION OF 2571 AND 2595 LANCASTER ROAD,

OTTAWA, ONTARIO FROM SURVEY BY J.D. BARNES LIMITED, DATED MAY 19, 2021.

2. BOREHOLE LOCATIONS AND GEOTECHNICAL INFORMATION FROM REPORT BY MALROZ ENGINEERING
INC. DATED JULY 19, 2021.

3. THIS SET OF PLANS SHALL NOT BE USED FOR CONSTRUCTION UNTIL STAMPED BY THE DESIGN
ENGINEER AND APPROVED BY THE LOCAL MUNICIPALITY.

4. NO CHANGES ARE TO BE MADE WITHOUT THE APPROVAL OF THE DESIGN ENGINEER.

5. THIS PLAN NOT TO BE REPRODUCED IN WHOLE OR IN PART WITHOUT THE PERMISSION OF
WALTERFEDY.

6. THE POSITION OF POLE LINES, CONDUITS, WATERMAINS, SEWERS, AND OTHER UNDERGROUND AND
OVERGROUND UTILITIES AND STRUCTURES IS NOT NECESSARILY SHOWN ON THE CONTRACT
DRAWINGS AND, WHERE SHOWN, THE ACCURACY OF THE POSITION OF SUCH UTILITIES AND
STRUCTURES IS NOT GUARANTEED. BEFORE STARTING WORK, THE CONTRACTOR SHALL INFORM
THEMSELVES OF THE EXACT LOCATION OF ALL SUCH UTILITIES AND STRUCTURES AND SHALL ASSUME
ALL LIABILITY FOR DAMAGE TO THEM AND THOSE NOT LOCATED PRIOR TO CONSTRUCTION.

7. ANY AREA DISTURBED DURING CONSTRUCTION SHALL BE RESTORED TO ITS ORIGINAL CONDITION OR
BETTER TO THE SATISFACTION OF THE CONSULTANT AND AUTHORITY HAVING JURISDICTION. THE
CONTRACTOR IS RESPONSIBLE FOR RESTORING ALL DAMAGED AND/OR DISTURBED PROPERTY WITHIN
THE MUNICIPAL RIGHT-OF-WAY TO MUNICIPAL STANDARDS.

8. ALL HEALTH AND SAFETY RELATED SIGNAGE MUST BE POSTED AT THE SITE AS REQUIRED BY
APPLICABLE LAW AND BEST MANAGEMENT PRACTICES.

9. AT THE END OF CONSTRUCTION, THE CONTRACTOR SHALL PROVIDE THE CONSULTANT WITH A DIGITAL
FILE OF AS-CONSTRUCTED DRAWINGS. THE DRAWINGS MUST REFLECT THE CONSTRUCTED STATE OF
THE WORK. SUBMISSION OF UNALTERED DESIGN DRAWINGS AND CONTRACT CHANGES WILL NOT BE
ACCEPTED.

MAINTENANCE SCHEDULE:

· INSPECT AFTER EVERY MAJOR RAIN EVENT
· INSPECT EVERY 3 WEEKS MINIMUM
· SILTSACK SHOULD NEVER BE OVER HALF FULL
· FULL BAG CAN BE REMOVED, DUMPED, CLEANED, AND

REUSED (TO REMOVE INSERT 25mm REBAR INTO
REMOVAL FLAP POCKETS) (TO DUMP INSERT 25mm
REBAR INTO BOTH DUMPING STRAPS)

· ANY DEBRIS THAT ENTERS STRUCTURE TO BE CLEANED
IMMEDIATELY

TEMPORARY SILTATION
CONTROL DETAIL

EXPANSION RESTRAINT

'FleXstorm Catch-It' STANDARD
FILTER BAG

OUTLET PIPE

N.T.S.

FILTER FABRIC
BENEATH STONES

RIP RAP
MUD MAT
150-200mmØ

NOTE:
1. MUD MAT TO BE CONSTRUCTED PRIOR TO ANY SITE

WORKS AND TO BE THE DESIGNATED ACCESS FOR ALL
CONSTRUCTION TRAFFIC.

2. CONTRACTOR TO CLEAN MUD MAT DAILY. MAT TO BE
MAINTAINED IN GOOD WORKING ORDER UNTIL GRADING
WORKS ARE COMPLETED AND GRANULAR "A" & "B" HAVE
BEEN PLACED.

3. CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVAL OF
ANY MUD/SEDIMENT TRACKED ON TO MUNICIPAL ROADS.

CONSTRUCTION MUD MAT DETAIL

6.0m WIDE x 15.0m LONG x 0.3m DEEP
STONE PAD. PAD TO BE CONSTRUCTED
OF 150-200mmØ MINIMUM RIP-RAP.

0.
3m

 T
H

IC
K

BENCHMARK:
ELEVATIONS SHOWN ON THIS PLAN ARE GEODETIC
AND ARE DERIVED FROM AN AOG BENCHMARK No.
2011-0086 HAVING A PUBLISHED ELEVATION OF
72.559m. (INSTALLED: DECEMBER 19th 2011)

SURVEYOR INFORMATION:
J.D. BARNES LIMITED
140 RENFREW DRIVE, SUITE 100
MARKHAM, ON L3R 6B3
905-477-3600

CITY OF OTTAWA FILE NO. D07-12-21-0144

CITY OF OTTAWA PLAN #18602
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GENERAL NOTES
1. LEGAL BOUNDARY DATA AND TOPOGRAPHICAL INFORMATION OF 2571 AND 2595 LANCASTER ROAD, OTTAWA,

ONTARIO FROM SURVEY BY J.D. BARNES LIMITED, DATED MAY 19, 2021.

2. BOREHOLE LOCATIONS AND GEOTECHNICAL INFORMATION FROM REPORT BY MALROZ ENGINEERING INC. DATED
JULY 19, 2021.

3. THIS SET OF PLANS SHALL NOT BE USED FOR CONSTRUCTION UNTIL STAMPED BY THE DESIGN ENGINEER AND
APPROVED BY THE LOCAL MUNICIPALITY.

4. NO CHANGES ARE TO BE MADE WITHOUT THE APPROVAL OF THE DESIGN ENGINEER.

5. THIS PLAN NOT TO BE REPRODUCED IN WHOLE OR IN PART WITHOUT THE PERMISSION OF WALTERFEDY.

6. THE POSITION OF POLE LINES, CONDUITS, WATERMAINS, SEWERS, AND OTHER UNDERGROUND AND OVERGROUND
UTILITIES AND STRUCTURES IS NOT NECESSARILY SHOWN ON THE CONTRACT DRAWINGS AND, WHERE SHOWN, THE
ACCURACY OF THE POSITION OF SUCH UTILITIES AND STRUCTURES IS NOT GUARANTEED. BEFORE STARTING WORK,
THE CONTRACTOR SHALL INFORM THEMSELVES OF THE EXACT LOCATION OF ALL SUCH UTILITIES AND STRUCTURES
AND SHALL ASSUME ALL LIABILITY FOR DAMAGE TO THEM AND THOSE NOT LOCATED PRIOR TO CONSTRUCTION.

7. ANY AREA DISTURBED DURING CONSTRUCTION SHALL BE RESTORED TO ITS ORIGINAL CONDITION OR BETTER TO
THE SATISFACTION OF THE CONSULTANT AND AUTHORITY HAVING JURISDICTION. THE CONTRACTOR IS
RESPONSIBLE FOR RESTORING ALL DAMAGED AND/OR DISTURBED PROPERTY WITHIN THE MUNICIPAL RIGHT-OF-WAY
TO MUNICIPAL STANDARDS.

8. ALL HEALTH AND SAFETY RELATED SIGNAGE MUST BE POSTED AT THE SITE AS REQUIRED BY APPLICABLE LAW AND
BEST MANAGEMENT PRACTICES.

9. AT THE END OF CONSTRUCTION, THE CONTRACTOR SHALL PROVIDE THE CONSULTANT WITH A DIGITAL FILE OF
AS-CONSTRUCTED DRAWINGS. THE DRAWINGS MUST REFLECT THE CONSTRUCTED STATE OF THE WORK.
SUBMISSION OF UNALTERED DESIGN DRAWINGS AND CONTRACT CHANGES WILL NOT BE ACCEPTED.

EROSION CONTROL NOTES
1. ALL EROSION CONTROL FENCING, TEMPORARY FILTRATION, AND MUD MATS MUST BE INSTALLED BY THE

CONTRACTOR AND INSPECTED BY THE CONSULTANT PRIOR TO COMMENCEMENT OF ANY AREA GRADING,
EXCAVATING, OR DEMOLITION. CONTRACTOR TO NOTIFY CONSULTANT FOR INSPECTION.

2. ATTACH EROSION CONTROL FENCE TO EXISTING CHAINLINK FENCE WITHIN THE LIMITS OF THE SITE WHERE
POSSIBLE.

3. EROSION CONTROL FENCING TO BE PLACED AROUND THE BASE OF ALL STOCKPILES.  ALL STOCKPILES TO BE KEPT A
MINIMUM OF 2.5m FROM PROPERTY LINES.

4. FILTER FABRIC TO BE TERRAFIX 270R OR APPROVED EQUIVALENT.

5. MUD MATS TO BE PROVIDED ON SITE AT ALL LOCATIONS WHERE CONSTRUCTION VEHICLES EXIT THE SITE.  MUD
MATS SHALL BE SUPPLIED AS INSTALLED AS PER THE DETAIL ON SHEET C4-1.  CONTRACTOR TO ENSURE ALL
VEHICLES LEAVE THE SITE VIA THE MUD MAT AND THAT THE MAT IS MAINTAINED IN A MANNER TO MAXIMIZE ITS
EFFECTIVENESS AT ALL TIMES.

6. ALL DITCH INLET CATCHBASINS, CATCHBASINS AND CATCHBASIN MANHOLES TO HAVE TEMPORARY FILTRATION
INSTALLED AND MAINTAINED AS PER THE DETAIL ON SHEET C4-1.

7. NO ALTERNATE METHODS OF EROSION CONTROL PROTECTION SHALL BE PERMITTED UNLESS APPROVED BY
CONSULTANT AND THE AUTHORITY HAVING JURISDICTION.

8. ALL EROSION CONTROL STRUCTURES TO REMAIN IN PLACE UNTIL ALL DISTURBED GROUND SURFACES HAVE BEEN
RE-STABILIZED EITHER BY PAVING OR RESTORATION WITH VEGETATIVE GROUND COVER.

9. THE CONTRACTOR IS RESPONSIBLE FOR REMOVING SEDIMENTS FROM THE PUBLIC ROADWAY AND SIDEWALKS AT
THE END OF EACH WORK DAY OR AS DIRECTED BY THE CONSULTANT.

10. ALL EROSION AND SEDIMENT CONTROL MEASURES TO BE INSPECTED BY THE CONTRACTOR AFTER MAJOR RAINFALL
EVENTS AND CLEANED OR REPLACED AS REQUIRED TO MEET THEIR INTENDED FUNCTION. SEDIMENTS TO BE
REMOVED WHEN ACCUMULATIONS REACH A MAXIMUM OF ONE THIRD (1/3) THE STRUCTURE CAPACITY.

11. THE CONSULTANT SHALL MONITOR SITE DEVELOPMENT TO ENSURE ALL EROSION CONTROLS ARE INSTALLED AND
MAINTAINED TO CITY OF OTTAWA REQUIREMENTS.  CONTRACTOR TO COMPLY WITH THE CONSULTANTS
INSTRUCTIONS TO INSTALL, MODIFY, OR MAINTAIN EROSION CONTROL WORKS.

12. THIS PLAN TO BE READ IN CONJUNCTION WITH THE EXISTING CONDITIONS PLAN, SITE SERVICING PLAN, STORM
WATER MANAGEMENT PLAN, LANDSCAPING PLAN, AND THE STORM WATER MANAGEMENT REPORT DATED AUGUST
2021.

GRADING NOTES
1. MATCH EXISTING GRADES AT ALL PROPERTY LINES AND/OR LIMITS OF CONSTRUCTION EXCEPT WHERE PROPOSED

GRADES ARE NOTED.

2. MANAGEMENT OF EXCESS MATERIALS SHALL BE IN ACCORDANCE WITH OPSS 180. ENVIRONMENTALLY IMPACTED
SOILS, WHERE AND WHEN ENCOUNTERED, SHALL BE MANAGED ON SITE AS REQUIRED UNTIL SUCH TIME THAT
LABORATORY TESTING RESULTS HAVE CONFIRMED THE NATURE OF THE IMPACTS AND A SUITABLE DISPOSAL
METHOD.

3. SURPLUS MATERIAL OF ALL TYPES NOT REQUIRED FOR BACKFILL, GRADING OR LANDSCAPING SHALL BECOME THE
PROPERTY OF THE OWNER AND BE REMOVED FROM THE SITE AS DIRECTED BY THE CONSULTANT. THE COSTS OF
ALL OFFSITE DISPOSAL SHALL BE BORNE BY THE CONTRACTOR UNLESS A SPECIFIC PROVISION IS MADE IN THE
CONTRACT DOCUMENTS FOR PAYMENT FROM DISPOSAL OF A SPECIFIC SURPLUS MATERIAL.

4. MATERIALS TO BE REMOVED SHALL BE NEATLY SAW-CUT ALONG ITS LIMITS, IN ADVANCE OF THE REMOVAL.  THE
LIMITS OF REMOVAL SHALL BE AS NOTED ON THE PLANS UNLESS AN EXTENSION OR REDUCTION OF THE MATERIAL
TO BE REMOVED IS APPROVED IN ADVANCE BY THE CONSULTANT.  AS SUCH, THE COSTS OF ANY OVER-EXCAVATION
NOT APPROVED IN ADVANCE SHALL BE THE FINANCIAL RESPONSIBILITY OF THE CONTRACTOR. THIS RESPONSIBILITY
SHALL ALSO EXTEND TO RESTORATION OR REPLACEMENT OF DISTURBED FEATURES AND SURFACES DUE TO
UNAUTHORIZED EXCAVATION.

5. ALL FILL PLACED ON SITE SHALL BE COMPACTED TO A MINIMUM 95% SPMDD (UNLESS OTHERWISE RECOMMENDED
BY THE GEOTECHNICAL ENGINEER OR ON THE DRAWINGS AND IN THE SPECIFICATIONS).  ALL MATERIAL SHALL BE
PLACED IN LAYERS NOT EXCEEDING 300mm LIFTS EXCEPT WHERE UNDER PAVING, AND WALKS WHEN LAYERS SHALL
BE 150mm MAX.

6. MAXIMUM SLOPE IN GRASSED AREAS TO BE 3:1. SLOPES GREATER THAN 3:1 TO BE LANDSCAPED WITH LOW
MAINTENANCE GROUND COVER. MINIMUM SLOPE IN GRASSED AREAS TO BE 1%. GRASS SWALES WITH A SLOPE LESS
THAN 1% TO BE UNDERLAIN WITH A FRENCH DRAIN.

7. FINISH GRADE AT FOUNDATION WALLS TO BE MINIMUM 150mm BELOW THE TOP OF FOUNDATION WALL/BRICK LINE
UNLESS SPECIFIED OTHERWISE ON THE DRAWINGS.

8. CONTRACTOR TO PROVIDE POSITIVE DRAINAGE ON ALL SURFACES TO THE APPROPRIATE OUTLET STRUCTURE.
AREAS OF PONDING CAUSED BY CONSTRUCTION ERROR WILL BE REPAIRED BY THE CONTRACTOR TO THE
SATISFACTION OF THE CONSULTANT AT THE CONTRACTORS EXPENSE.

9. SHOULD THE NATURE OF THE SOIL AT THE DEPTH INDICATED PROVE UNSATISFACTORY AS DETERMINED BY THE
GEOTECHNICAL ENGINEER,  THE EXCAVATION SHALL BE CARRIED DOWN TO SUCH A DEEPER LEVEL AS THE
GEOTECHNICAL ENGINEER MAY REQUIRE UNTIL A SATISFACTORY BEARING STRATUM IS REACHED.

9.1. THIS CONTRACTOR SHALL BE PAID THE COST OF SUCH EXTRA EXCAVATION AT THE UNIT PRICE ESTABLISHED IN
THE CONTRACT.

9.2. ALL EXTRA DEPTHS OF EXCAVATION AND FILLING MUST HAVE THEIR AREA AND VOLUME DOCUMENTED BY AN
INDEPENDENT INSPECTION AND TESTING COMPANY OR THE CONSULTANT TO QUALIFY FOR PAYMENT.

9.3. QUANTITIES USED FOR PAYMENT OF EXCAVATION AND FILLING AT EXTRA DEPTHS TO BE DETERMINED BY THE
CONSULTANT.

GENERAL SERVICING
1. ALL WORK TO BE COMPLETED IN ACCORDANCE WITH THE REGULATIONS SET OUT BY THE MUNICIPALITY HAVING

JURISDICTION.

2. RIGID PIPE BEDDING: CLASS 'B' AS PER OPSD 802.030 (EARTH EXCAVATION, TYPE 1 OR 2 SOIL), OPSD 802.031 (EARTH
EXCAVATION, TYPE 3 SOIL), OPSD 802.032 (EARTH EXCAVATION, TYPE 4 SOIL).

3. FLEXIBLE PIPE BEDDING: AS PER OPSD 802.010 (EARTH)

4. GRANULAR FILL  SHALL BE DEPOSITED IN THE TRENCH, FOR THE FULL WIDTH OF THE TRENCH, COMPACTED TO  95%
STANDARD PROCTOR MAXIMUM DRY DENSITY IN LAYERS NOT OVER 300mm DEPTH, EXCEPT WHERE UNDER PAVING,
AND WALKS WHEN LAYERS SHALL BE 150mm MAX.

5. SITE SERVICING CONTRACTOR TO TERMINATE ALL SERVICES 1.0m FROM FOUNDATION WALL AND COORDINATE WITH
THE GENERAL OR MECHANICAL CONTRACTOR AS REQUIRED TO FACILITATE THE CONNECTION.

6. WHEN BELL AND SPIGOT PIPE IS LAID, THE BELL END OF THE PIPE SHALL BE LAID UPGRADE.

7. PIPE SHALL BE KEPT CLEAN AND DRY AS WORK PROGRESSES. THE TRENCH SHALL BE KEPT DRY.

8. A REMOVABLE WATERTIGHT BULKHEAD SHALL BE INSTALLED DAILY AT THE OPEN END OF THE LAST PIPE LAID.

9. PIPE SHALL NOT BE LAID UNTIL THE PRECEDING PIPE JOINT HAS BEEN COMPLETED AND THE PIPE IS BEDDED AND
SECURED IN PLACE.

10. ALL PIPE ENDS SHALL BE THOROUGHLY CLEANED PRIOR TO THE INSTALLATION OF GASKETS. ALL  GASKETS TO BE
LUBRICATED PRIOR TO BEING INSTALLED OR AS RECOMMENDED BY THE PIPE MANUFACTURER.

11. A TEMPORARY LOCATION MARKER 50x75mm SHALL BE PLACED AT THE END OF ALL CAPPED SERVICE CONNECTIONS.
THE MARKER SHALL BE PLACED 300mm ABOVE THE PLUGGED END OF THE SERVICE PIPE, CUT AT LEAST 500mm
ABOVE THE FINISHED GRADE, AND MARKED WITH BRIGHT PAINT.

12. ALL MANHOLES, BASINS, CHAMBERS ETC. TO BE INSTALLED LEVEL AND PLUMB TO THE SATISFACTION OF THE
CONSULTANT.

STORM AND SANITARY SEWER
1. ALL SEWER MATERIALS TO COMPLY WITH CITY OF OTTAWA MS-22.15 REQUIREMENTS.

2. THE SITE SERVICING CONTRACTOR SHALL PERFORM FIELD TESTS FOR QUALITY CONTROL OF ALL SANITARY
SEWERS. SPECIFICALLY, THE LEAKAGE TESTING SHALL BE COMPLETED IN ACCORDANCE WITH OPSS 410.07.01.15 AND
407.07.25 AND IN ACCORDANCE WITH THE PLUMBING CODE. THE FIELD TESTS SHALL BE PERFORMED IN THE
PRESENCE OF A CERTIFIED PROFESSIONAL ENGINEER WHO SHALL SUBMIT A CERTIFIED COPY OF THE TEST RESULTS
TO THE CITY OF OTTAWA. CONTRACTOR TO PROVIDE CONSULTANT MINIMUM 1 WEEK NOTICE OF SCHEDULING PRIOR
TO COMPLETING TESTING ON SITE.

3. POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS: SMOOTH  PROFILES, TO OPSS 1841 AND CSA B182.2, WITH SEPARATE
GASKET AND INTEGRAL BELL SYSTEM, IN 6.0m NOMINAL LENGTHS AS FOLLOWS:

3.1. 200mm OD AND LARGER:  SDR35 PVC WITH 320 kPa STIFFNESS.

4. SUBSURFACE DRAINAGE PIPE AND FITTINGS:  TO OPSS 405, PERFORATED PVC PIPE TO OPSS 1841 OR PE PIPE TO
OPSS.MUNI 1840, TO CAN/CSA-B182.1; COMPLETE WITH KNITTED SOCK GEOTEXTILE AS REQUIRED (TERRAFIX 270R OR
EQUIVALENT).

5. MANHOLES AND CATCHBASIN MANHOLES TO BE PRECAST 1200mm DIAMETER WITH ALUMINUM STEPS AT 300mm
SPACING AS PER OPSD 701.010 UNLESS SPECIFIED OTHERWISE.

6. CATCHBASINS TO BE 600mm SQUARE PRECAST AS PER OPSD 705.010. DOUBLE CATCHBASINS TO BE 600x1450mm
PRECAST AS PER OPSD 705.020.

7. CATCHBASIN MANHOLES, CATCHBASINS, AND DOUBLE CATCHBASINS TO HAVE A MINIMUM 600mm DEEP SUMP.

8. STORM MANHOLES TO HAVE MINIMUM 300mm DEEP SUMP.

9. MANHOLE AND CATCHBASIN, FRAMES, GRATES, CASTINGS, LIDS TO BE AS PER OPSS 1850.

10. CAST IRON FRAMES AND COVERS OR GRATES- STORM SEWERS: TO OPSS 1850 AND OPSD 400.020, OPSD 401.010  (B,
OPEN).

11. CAST IRON FRAMES AND COVERS OR GRATES - SANITARY SEWERS:  TO OPSS 1850, OPSD 401.010  (A, CLOSED).

12. ALL SANITARY MANHOLES LOCATED IN STORM WATER PONDING AREAS TO HAVE WATERTIGHT FRAME AND COVERS
AS PER OPSD 401.030

13. STORM SEWERS AND SERVICES TO HAVE MINIMUM 2.0m COVER TO TOP OF PIPE. WHERE COVER TO TOP OF PIPE IS
DEFICIENT, CONTRACTOR SHALL INSTALL SHALLOW BURIED SEWER PIPE IN ACCORDANCE WITH APPLICABLE 'SEWER
PIPE INSULATION DETAIL' INDICATED IN DRAWING DETAILS.

14. SANITARY SEWERS AND SERVICES TO HAVE A MINIMUM 2.5m COVER TO TOP OF PIPE. WHERE COVER TO TOP OF PIPE
IS DEFICIENT, CONTRACTOR SHALL INSTALL SHALLOW BURIED SEWER PIPE IN ACCORDANCE WITH APPLICABLE
'SEWER PIPE INSULATION DETAIL' INDICATED IN DRAWING DETAILS.

15. ALL PIPES, TO BE INSTALLED FLUSH WITH THE INSIDE WALLS OF THE STRUCTURE AND PARGED TO A SMOOTH FINISH.

16. ALL SANITARY MANHOLES TO BE PRE-BENCHED OR BENCHED WITH 30MPa CONCRETE AS PER OPSD 701.021.
BENCHING SHALL EXTEND TO THE SPRING LINE OF LARGEST PIPE IN THE MANHOLE AND SHALL HAVE A SLOPE OF 1:8.

17. CONTRACTOR TO SUPPLY AND PAY FOR CCTV INSPECTION OF ALL SEWER LINES AND STRUCTURES.

18. ACCEPTANCE OF SEWER LINES AND STRUCTURES SHALL BE MADE AFTER THE CONSULTANT HAS REVIEWED THE
CCTV DOCUMENTATION AND VIDEOS, AND EXPRESSED IN WRITING THAT THE SEWER LINES AND STRUCTURES ARE
ACCEPTABLE.

19. IF CCTV INSPECTIONS SHOW ADDITIONAL CLEANING IS REQUIRED, CLEAN AND RE-INSPECT THE SEWER UNTIL
ACCEPTED BY THE CONSULTANT.

20. A MINIMUM OF ONE (1) AND MAXIMUM OF THREE (3) ADJUSTMENT UNITS SHALL BE INSTALLED ON EACH STRUCTURE
TO A MINIMUM HEIGHT OF 75mm AND MAXIMUM OF 300mm. THE FIRST ADJUSTMENT UNIT SHALL BE LAID IN A FULL
BED OF MORTAR AND ALIGNED WITH THE OPENING IN THE STRUCTURE. SUCCESSIVE ADJUSTMENT UNITS SHALL BE
LAID PLUMB TO THE FIRST ADJUSTMENT UNIT AND SEALED ACCORDING TO MANUFACTURER'S RECOMMENDATIONS.
FRAMES WITH GRATES OR COVERS SHALL BE SET IN A FULL BED OF MORTAR ON THE ADJUSTMENT UNITS AND
SUPPORTED USING SHIMS. ROCKS, STONES AND DEBRIS WILL NOT BE PERMITTED FOR USE AS SHIMS.

WATERMAINS

1. ALL WATERMAIN MATERIALS TO COMPLY WITH CITY OF OTTAWA MS-19.15 REQUIREMENTS.

2. POLYVINYL CHLORIDE (PVC) PIPE:  MANUFACTURED TO CAST IRON OD (CIOD); COLOUR CODED BLUE, WITH INTEGRAL
WALL THICKENED BELL DESIGNED FOR JOINT ASSEMBLY USING AN ELASTOMERIC GASKET CONFORMING TO ASTM
D3139 AND CSA B137.3., TO CSA B137.3, COMPLETE WITH TRACER WIRE.

2.1. 100 TO 300mm: TO AWWA C900, DR 18, IPEX OR APPROVED EQUAL.

3. MOLECULARLY ORIENTED POLYVINYL CHLORIDE (PVCO) PIPE: MANUFACTURED TO CIOD; COLOUR CODED BLUE,
BIAXIALLY ORIENTED, WITH INTEGRAL WALL THICKENED BELL DESIGNED FOR JOINT ASSEMBLY USING AN
ELASTOMERIC GASKET CONFORMING TO ASTM D3139 AND CSA B137.3.1, COMPLETE WITH TRACER WIRE.

3.1. 100 TO 300mm: TO AWWA C909, PC 1620 kPa, BIONAX OR APPROVED EQUAL.

4. ALL WATER SERVICING TO HAVE MINIMUM 2.4m COVER.

5. ALL WATER SERVICING PROVIDING FIRE FLOWS MUST BE PRESSURE TESTED TO 200 PSI AS PER THE OBC PLUMBING
CODE.

6. FITTINGS: FOR POLYVINYL CHLORIDE (PVC) AND MOLECULARLY ORIENTED POLYVINYL CHLORIDE (PVCO) PIPE SHALL
BE EITHER:

6.1. GRAY IRON ACCORDING TO AWWA C110/A21.10.

6.2. DUCTILE IRON ACCORDING TO C110/A21.10 OR AWWA C153 AND SHALL BE CEMENT LINED ACCORDING TO AWWA
C104/A21.4.

6.3. INJECTION MOULDED POLYVINYL CHLORIDE, BLUE IN COLOUR AND ACCORDING TO AWWA C907 AND CSA B137.2.

6.4. PREFABRICATED POLYVINYL CHLORIDE, BLUE IN COLOUR AND ACCORDING TO AWWA C905 AND CSA B137.3.

7. JOINT RESTRAINTS:

7.1. FOR PVC PIPE AND FITTINGS: TO ASTM F1674 AND AWWA C111, SERRATED RING TYPE; FOR PUSH ON JOINTS
UNIFLANGE (SERIES 1300, 1350 & 1360), EBAA (SERIES 1600, 2500 & 2800) OR CLOW (SERIES 300 & 350); OR WEDGE
ACTION TYPE AS MANUFACTURED BY EBAA (SERIES 2000PV),  OR UNIFLANGE (SERIES 1500) AND STAR STARGRIP
4000, 4100P.

7.2. FOR PVCO PIPE  (AWWA C909) AND FITTINGS:  SERRATED RING TYPE; FOR PUSH ON JOINTS UNIFLANGE (SERIES
1360), EBAA (SERIES 2500);  WEDGE ACTION TYPE AS MANUFACTURED BY CLOW (SERIES 2000 TUF GRIP), STAR
(STARGRIP 3500).

7.3. ALL MECHANICAL JOINTS IN TEMPORARY AND PERMANENT CONNECTIONS TO INCLUDE MECHANICAL JOINT
RESTRAINTS.

7.4. WATERMAIN FITTINGS WHICH CHANGE DIRECTIONS VERTICALLY OR HORIZONTALLY TO BE FULLY RESTRAINED
BY MECHANICAL JOINT RESTRAINT OR THRUST BLOCKS (OPSD 1103.01 AND 1103.02). THREADED ROD WILL NOT
BE PERMITTED.

7.5. WATERMAIN FITTINGS TO BE SUPPLIED WITH MECHANICAL JOINT RESTRAINTS. FOR WATERMAIN PIPE SIZES
150mmØ OR LESS ALL PIPE JOINTS TO BE RESTRAINED WITHIN 5.0m FROM ALL FITTINGS, IN EACH DIRECTION,
UNLESS SHOWN OTHERWISE ON THE CONTRACT DRAWINGS. FOR WATERMAIN PIPE SIZES GREATER THAN
150mmØ ALL PIPE JOINTS TO BE RESTRAINED WITHIN 10.0m FROM ALL FITTING, IN EACH DIRECTION, UNLESS
SHOWN OTHERWISE ON THE CONTRACT DRAWINGS. ALL TEES TO HAVE MINIMUM 2.0m SOLID PIPE LENGTH ON
EACH RUN OF THE TEE, OR PROVIDE A THRUST BLOCK PER OPSD 1103.010.

8. TRACER WIRE:

8.1. T.W.U. OR R.W.U #10 GAUGE MIN. 7 STRANDS COPPER WIRE, MIN 60°C OR HIGHER, 600v OR APPROVED
EQUIVALENT.

8.2. PVC WATERMAIN SHALL HAVE  TRACER WIRE STRAPPED TO TOP AT 5.0m INTERVALS. TRACER WIRE SHALL BE
BROUGHT TO THE SURFACE AT ALL HYDRANTS AND CONNECTED TO THE LOWER FLANGE OF THE HYDRANT.

8.3. DO NOT CONNECT THE TRACER WIRE ON NON-METALLIC SYSTEMS TO NEW OR EXISTING METALLIC WATERMAIN
PIPING AND/OR ASSOCIATED FITTINGS.

9. WATERMAIN VALVES, 100mm AND LARGER, SHALL BE AS PER AWWA C509-MUELLER A2362 OR APPROVED
EQUIVALENT (OPEN LEFT) INCLUDING VALVE BOX AND CATHODIC PROTECTION.

10. HYDRANTS: CONFORM TO AWWA C502 FOR DRY-BARREL HYDRANTS, WITH TWO 63.5mm HOSE NOZZLES AT 180
DEGREES AND A 114.3mm PUMPER NOZZLE WITH A 100mm ULC APPROVED STORTZ CONNECTION; 32mm SQUARE
OPERATING NUT, OPEN COUNTER-CLOCKWISE AND HAVE MECHANICAL JOINT END; COMPLETE WITH 150mm LEAD,
150mm GATE VALVE, ANCHOR TEE, VALVE AND BOX PROVIDED IN ACCORDANCE WITH THE CITY OF OTTAWA.

11. ANODES TO BE PROVIDED AS REQUIRED BY THE CITY OF OTTAWA MS-19.15 REQUIREMENTS.

12. CHAMBERS FOR VALVES AND METERS TO BE PROVIDED IN ACCORDANCE WITH OPSS 407 AND 408.

12.1. CONTRACTOR TO SUBMIT SHOP DRAWINGS FOR CHAMBER AND METER ASSEMBLY TO THE CONSULTANT FOR
REVIEW.

12.2. COMPLETE WITH FACTORY INSTALLED GALVANIZED OR ALUMINUM MANHOLE LADDER RUNGS.

12.3. PROVIDE AND INSTALL ACCESS HATCH FRAME AND COVERS TO OPSD 402.030, CAST IN PLACE. ACCESS HATCH
SHALL BE LOCKABLE.

13. PETROLATUM TAPE SYSTEMS: TO BE COMPRISED OF THREE COMPONENTS; PASTE, MASTIC, AND TAPE THAT  MEET
AWWA C217-09, SUPPLIED BY DENSO NORTH AMERICA INC. OR PETRO COATING SYSTEMS LTD. OR RUSTROL
SYSTEMS (INTERPROVINCIAL CORROSION CONTROL COMPANY LTD.). ONLY MATERIAL FROM SUPPLIERS LISTED
SHALL BE USED. AT NO TIME SHALL MATERIALS FROM EITHER SYSTEM BE UTILISED WITH ONE AND OTHER.

13.1. ALL MECHANICAL JOINT RESTRAINTS TO BE WRAPPED WITH APPROVED PETROLEUM TAPE SYSTEM.

14. PROVIDE ADEQUATE SUMP BELOW CONNECTION, AND PUMPING IF REQUIRED, TO PREVENT CONTAMINATION OF NEW
WATERMAIN WITH TRENCH GROUND WATER OR ANY OTHER FOREIGN MATTER.

15. ALL WATERMAIN AND SERVICE COMMISSIONING, PRESSURE/LEAKAGE TESTING, DISINFECTION, BACTERIOLOGICAL
ANALYSIS AND FLUSHING TO BE SUCCESSFULLY COMPLETED BY THE CONTRACTOR AND ACCEPTED BY THE CITY OF
OTTAWA  AND THE CONSULTANT PRIOR TO PERMANENT CONNECTION TO WATER DISTRIBUTION SYSTEM. REFER TO
CONTRACT SPECIFICATIONS FOR REQUIREMENTS.

15.1. CONTRACTOR TO SUBMIT A WATERMAIN COMMISSIONING PLAN TO THE CITY OF OTTAWA AND CONSULTANT AT
LEAST TWO WEEKS PRIOR TO CHLORINE RESIDUAL & BACTERIOLOGICAL TESTING.

CONSTRUCTION NOTES

1. PRIOR TO CONSTRUCTION, THE CONTRACTOR MUST:

1.1. CHECK AND VERIFY ALL DIMENSIONS AND EXISTING ELEVATIONS WHICH INCLUDES, BUT IS NOT LIMITED TO, THE
BENCHMARK ELEVATIONS, EXISTING SERVICE CONNECTIONS AND EXISTING INVERTS.

1.2. OBTAIN ALL UTILITY LOCATES AND REQUIRED PERMITS AND LICENSES.

1.3. VERIFY THAT THE FINISHED FLOOR ELEVATIONS AND EXISTING FLOOR ELEVATIONS (WHICH MAY APPEAR ON
THIS PLAN) COMPLY WITH THE FINAL ARCHITECTURAL DRAWINGS.

1.4. CONFIRM ALL DRAWINGS USED FOR CONSTRUCTION ARE OF THE MOST RECENT REVISION.

1.5. REPORT DISCREPANCIES IN EXISTING CONDITION INFORMATION IMMEDIATELY TO THE CONSULTANT.

2. THE CONTRACTOR SHALL ASSUME ALL LIABILITY FOR DAMAGE TO EXISTING WORKS. DAMAGE SHALL BE RECTIFIED
TO THE SATISFACTION OF THE CONSULTANT AND OWNER.

3. THE CONTRACTOR IS RESPONSIBLE FOR THE TEMPORARY SUPPORT AND/OR RELOCATION OF EXISTING UTILITIES
DURING CONSTRUCTION. THE CONTRACTOR SHALL COORDINATE AND COMPLY WITH THE REQUIREMENTS OF ALL
UTILITY COMPANIES WHEN CROSSING OR WORKING NEAR THEIR PLANT.

4. THE CONTRACTOR IS RESPONSIBLE FOR VERIFYING THE ACCURACY OF ALL TEMPORARY BENCHMARKS
ESTABLISHED FOR DESIGN PURPOSES, PRIOR TO CONSTRUCTION. THE CONTRACTOR SHALL REPORT ANY
DISCREPANCIES TO THE CONTRACT ADMINISTRATOR BEFORE COMMENCING WORK.

5. THE CONTRACTOR SHALL CONTACT THE CONSULTANT 48 HOURS PRIOR TO COMMENCING WORK TO DETERMINE
DEGREE OF INSPECTION AND TESTING REQUIRED FOR CERTIFICATION OF UNDERGROUND SERVICE INSTALLATION.

6. THE RIGHT-OF-WAY (INCLUDING THE BOULEVARD) IS NOT TO BE USED FOR ANY CONSTRUCTION ACTIVITY UNTIL A
WORK PERMIT HAS BEEN OBTAINED AS PER THE CITY OF OTTAWA REQUIREMENTS.

7. ALL WORK ON THE MUNICIPAL RIGHT-OF-WAY WILL BE INSTALLED BY THE SITE CONTRACTOR UPON SUCCESSFUL
APPLICATION FOR A WORK PERMIT BY THE CONTRACTOR.

8. LIMIT CONSTRUCTION TO ACCEPTABLE TIMES WITHIN THE CITY OF OTTAWA NOISE BYLAW. CONSTRUCTION HOURS
ARE 6AM TO 10PM MONDAY TO SUNDAY WITHOUT EXCEPTION.

9. IF, FOR UNFORESEEN REASONS, THE OWNER AND/OR THEIR REPRESENTATIVE MUST ENCROACH ONTO PRIVATE
LANDS TO UNDERTAKE ANY WORKS, THEY MUST OBTAIN WRITTEN PERMISSION FROM THE ADJACENT PROPERTY
OWNERS PRIOR TO ENTERING UPON THE PRIVATE PROPERTY TO PERFORM ANY WORKS.  COPIES OF THESE
LETTERS OF CONSENT MUST BE SUBMITTED TO CITY OF OTTAWA ENGINEERING DEVELOPMENT DIVISION, PRIOR TO
ANY WORK BEING PERFORMED.  FAILURE TO COMPLY WITH THE ABOVE IS AT THE PROPERTY OWNER'S &
CONTRACTOR'S OWN RISK.

TRAFFIC, ACCESS, SAFETY

1. PEDESTRIANS MUST BE ASSURED SAFE PASSAGE ALONG LANCASTER ROAD AT ALL TIMES.  ALL PEDESTRIAN
WALKWAYS MUST BE MAINTAINED AS LONG AS POSSIBLE AFTER WHICH TIME IT IS TEMPORARILY REPLACED BY A
SUITABLE GRANULAR MATERIAL TO THE SATISFACTION OF THE CONSULTANT AND/OR CITY OF OTTAWA.

2. ON STREET PARKING WILL NOT BE PERMITTED FOR ANY CONSTRUCTION VEHICLES OR CONSTRUCTION STAFF. THE
CONTRACTOR SHALL PROVIDE ADEQUATE PARKING FACILITIES ON SITE TO SUIT THE NATURE AND LOCATION OF THE
WORK.

3. FOR EMERGENCY RESPONSE, CONTRACTOR MUST MAINTAIN CONSTRUCTION ACCESS FREE AND CLEAR OF DEBRIS,
MATERIALS, VEHICLES, AND EQUIPMENT.

4. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL TRAFFIC AND SAFETY MEASURES DURING THE CONSTRUCTION
PERIOD INCLUDING THE SUPPLY, INSTALLATION, AND REMOVAL OF ALL NECESSARY SIGNALS, DELINEATORS,
MARKERS, AND BARRIERS. ALL SIGNS, ETC. SHALL CONFORM TO THE STANDARDS OF THE CITY OF OTTAWA AND THE
MTO MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES.

REMOVALS
1. ALL REMOVALS TO BE IN ACCORDANCE WITH OPSS.MUNI 510.

ASPHALT
1. ASPHALT MATERIAL TO BE PROVIDED AS PER OPSS 1150 AND INSTALLED AS PER OPSS 310.

2. WHERE NEW ASPHALT ABUTS EXISTING ASPHALT, EXISTING ASPHALT SHALL BE SAW CUT AND HAVE TACK COAT
APPLIED AS PER OPSS 308 TO A CLEAN DRY FACE BEFORE NEW ASPHALT IS PLACED.

3. SUBMIT ONE COPY OF THE PROPOSED ASPHALT MIX DESIGN FOR ANY PAVING MATERIALS DIRECTLY TO THE
CONSULTANT A MINIMUM OF TWO WEEKS IN ADVANCE OF SCHEDULED ASPHALT PAVING.

CONCRETE
1. EXISTING SIDEWALK ON THE RIGHT OF WAY IS NOT TO BE REMOVED UNTIL THE CONTRACTOR IS READY TO REPLACE

SIDEWALKS.

2. CONCRETE SIDEWALK WITHIN THE RIGHT OF WAY SHALL BE AS PER OPSD 310.010 AND 310.030.

3. CONCRETE BARRIER CURB TO BE AS PER OPSD 600.110 - 32MPa @ 28 DAYS CONCRETE TO OPSS 353, 7±1.5% AIR
ENTRAINMENT, 19mm MAX COURSE AGGREGATE, 60mm MAX SLUMP.

4. CONCRETE SIDEWALK TO BE AS PER DETAIL ON THIS SHEET - 32MPa @ 28 DAYS CONCRETE TO OPSS 351, 7±1.5% AIR
ENTRAINMENT, 19mm MAX COURSE AGGREGATE, 70±20mm SLUMP.

5. UNSHRINKABLE FILL: TO OPSS 1359, 28-DAY COMPRESSIVE STRENGTH: 0.4 - 0.7 MPa, MAXIMUM 25mm COURSE
AGGREGATE SIZE.

6. SUBMIT ONE COPY OF ALL PROPOSED CONCRETE MIX DESIGNS DIRECTLY TO THE CONSULTANT A MINIMUM OF TWO
WEEKS IN ADVANCE OF SCHEDULED CONCRETE POURING.

GRANULAR
1. ALL GRANULAR BASE, SUBBASE, SUBGRADE AND BACKFILL TO BE PROVIDED AS PER OPSS.MUNI 1010 AND INSTALLED

AS PER OPSS.MUNI 314.

2. COARSE GRANULAR FILL: MATERIAL AS SPECIFIED BELOW; COMPACTED TO 98% STANDARD PROCTOR MAXIMUM DRY
DENSITY, UNLESS SPECIFIED OTHERWISE, IN LIFTS NOT EXCEEDING 300mm IN COMPACTED THICKNESS; MOISTURE
CONTENT WITHIN PLUS OR MINUS 2% OF THE REQUIREMENTS OF ASTM D698.

2.1. GRANULAR 'B', TYPE 2 TO OPSS.MUNI 1010.

3. FINE GRANULAR FILL:  MATERIAL AS SPECIFIED BELOW; COMPACTED TO 98% STANDARD PROCTOR MAXIMUM DRY
DENSITY, UNLESS SPECIFIED OTHERWISE, IN LIFTS NOT EXCEEDING 150mm IN COMPACTED THICKNESS; MOISTURE
CONTENT WITHIN PLUS OR MINUS 2% OF THE REQUIREMENTS OF ASTM D698.

3.1. GRANULAR 'A' TO OPSS.MUNI 1010.

EARTHWORK
1. IN ACCORDANCE WITH THE CITY OF OTTAWA SITE ALTERATION BY-LAW; NO FILLING, PRE-GRADING OR TREE

REMOVAL SHALL OCCUR, IN ADVANCE OF THE FINAL SITE PLAN ENGINEERING ACCEPTANCE, WITHOUT PERMIT.
SHOULD THE DEVELOPER OR CONTRACTOR WISH TO PREPARE THE SITE FOR CONSTRUCTION PRIOR TO
ENGINEERING ACCEPTANCE, AN APPLICATION FOR A SITE ALTERATION PERMIT MUST BE SUBMITTED BY THE
CONTRACTOR TO THE ENGINEERING AND CONSTRUCTION DIVISION FOR REVIEW AND APPROVAL.

2. ANY AREAS WHICH REQUIRE FILL IN EXCESS OF 0.30m ARE SUBJECT TO COMPACTION TESTS AND SUCH TESTS MUST
SHOW A MINIMUM COMPACTION OF 95% SPMDD AT ALL DEPTHS.

3. RETAINING WALLS TO BE DESIGNED BY OTHERS. THE CONTRACTOR SHALL SUBMIT SHOP DRAWINGS FOR ALL PROPOSED
RETAINING WALLS, SIGNED AND SEALED BY A PROFESSIONAL ENGINEER CERTIFIED IN THE PROVINCE OF ONTARIO TO THE
CONSULTANT, PRIOR TO CONSTRUCTION. SHOP DRAWINGS TO BE APPROVED BY CONSULTANT IN ADVANCE OF CONSTRUCTION.
THE CONTRACTOR SHALL PROVIDE A CERTIFICATE OF COMPLETION COMPLETED BY THE RETAINING WALL DESIGN ENGINEER
BEFORE ACCEPTANCE OF THE WORK.

TOPSOIL/SOD
1. TOPSOIL TO BE PROVIDED AND INSTALLED AS PER OPSS 802. SOD TO BE PROVIDED AND INSTALLED AS PER OPSS

803.

PAVEMENT MARKING & SIGNS
1. PAVEMENT MARKINGS TO BE LAID OUT AS PER THE DRAWINGS AND CONTRACTOR TO CONTACT CONSULTANT TO

REVIEW LAYOUT PRIOR TO PAINTING. ALL PAINT LINES TO BE OF UNIFORM COLOR AND DENSITY WITH SHARP EDGES
TO THE SATISFACTION OF THE CONSULTANT.

2. PAVEMENT MARKINGS TO BE

2.1. THERMOPLASTIC PAVEMENT MARKING MATERIAL TO CONFORM TO OPSS 1713 AND APPLIED AS PER OPSS 710

2.1.1. WHITE - CGSB 1-GP-12C WHITE 513-301.
2.1.2. YELLOW - SHALL MATCH EITHER THE YELLOW COLOUR CHIP OF THE MINISTRY OF TRANSPORTATION

ONTARIO OR U.S. FEDERAL 595B, YELLOW 33538

3. ALL EXISTING SIGNS, MAIL BOXES, POSTS, ETC., WHICH MUST BE REMOVED TO ACCOMMODATE CONSTRUCTION
SHALL BE SALVAGED AND REINSTATED AS DIRECTED BY THE CONTRACT ADMINISTRATOR IN EQUAL OR BETTER
CONDITION. THE CONTRACTOR SHALL MAKE GOOD ANY DAMAGE CAUSED TO SUCH FACILITIES AT HIS OWN EXPENSE.
ALL EXISTING TRAFFIC CONTROL SIGNS MUST BE REINSTATED BY THE END OF EACH WORKING DAY. EXISTING STOP
CONTROL SIGNS SHALL BE MAINTAINED AT ALL TIMES DURING CONSTRUCTION TO THE SATISFACTION OF THE ROAD
AUTHORITY AND THE CONTRACT ADMINISTRATOR.

600mmVARIES600mm

SAWCUT ON BOTH SIDES
NEW FINE GRAIN SURFACE ASPHALT
TO MATCH EX. (MIN. 40mm)

ADJUST FINE GRAINED
GRANULAR AS REQUIRED TO
ELIMINATE PONDING, MIN. 150mm

COARSE
GRAINED
ASPHALT

40mm

NOTE:

1. TACK COAT TO BE APPLIED TO ALL CONSTRUCTION JOINTS PRIOR TO COMPACTING
ASPHALT

ASPHALT RESTORATION DETAIL

GRIND EX. ASPHALT 40mm DEPTH
AND 600mm WIDE ADJACENT TO
ALL NEW ASPHALT AREAS

N.T.S.

WIDTH OF SIDEWALK VARIES

125mm

150mm

MIN SLOPE = 1%

CONCRETE SIDEWALK DETAIL
N.T.S.

CONCRETE

50mm HL3 SURFACE ASPHALT (PG 64-34)
90mm HL8 BINDER ASPHALT (PG 64-34)

300mm GRANULAR 'A' COMPACTED TO 100%
STANDARD PROCTOR MAXIMUM DRY
DENSITY

360mm GRANULAR 'B' COMPACTED TO 100%
STANDARD PROCTOR MAXIMUM DRY
DENSITY

PAVEMENT STRUCTURE
DETAIL

N.T.S.

1. ASPHALT STRUCTURE PROVIDED BY MALROZ ENGINERING.
2. DEPTHS CAN BE REDUCED USING MECHANICAL REINFORCEMENT

AS SPECIFIED IN THE GEOTECHNICAL REPORT

FINISHED GRADE

NATIVE SOIL COMPACTED TO 95%
SPMDD UNDER LANDSCAPED
AREAS AND GRANULAR 'A'
COMPACTED TO 95% SPMDD
UNDER PAVING AND WALKS

0.
6m

 T
O

 1
.2

m
 C

O
VE

R
TO

 F
IN

IS
H

ED
 G

R
AD

E

SEE NOTE

150mm

150mm
GRANULAR 'A' COMPACTED TO 95%
SPMDD

POLYSTYRENE FOAM INSULATION
HI-40, 50mm THICK OVER SEWER
WITH LAPPED JOINTS

150mm

SHALLOW PIPE INSULATION DETAIL
N.T.S.

O.D.

SUBGRADE OF SURFACE TREATMENT

NOTE:
INSULATION TO BE 1.8m WIDE FOR PIPES UP TO 250mmØ AND 2.4m WIDE
FOR PIPES 300mmØ TO 600mmØ

UNDISTURBED NATIVE
MATERIAL

150mm
(MIN.)

NOTE:
INSTALL REINFORCED EDGE AT ALL ASPHALT EDGES NOT ADJACENT TO
CURB

GRANULAR
SUBBASE AS
REQUIRED 450mm (MIN)

ASPHALT EDGE DETAIL
N.T.S.

GRADE

1:1

SUBGRADE SLOPED
TOWARDS DRAIN

PAVEMENT STRUCTURE

NOTES:
1. PERFORATED CORRUGATED POLYETHYLENE DRAINAGE PIPE SHALL MEET THE REQUIREMENTS OF OPSS 1840.
2. PIPE FILTER FABRIC CONFORMING TO OPSS 1860 FOR GEOTEXTILE CLASS 1 WITH A FILTRATION OPENING SIZE OF 150 TO

450 MICRONS SHALL BE SUPPLIED ON ALL SECTIONS OF PERFORATED PIPE.
3. LAY PERFORATED PIPE WITH PERFORATIONS DOWNWARD.
4. OPEN UPSTREAM ENDS OF PIPES SHOULD BE CAPPED.
5. SUBDRAIN PIPES TO BE SET ON AT LEAST 1.0% GRADE DRAINING TO A POSITIVE FROST-FREE OUTLET.
6. BEDDING AND BACKFILL MATERIAL SHALL BE CONCRETE SAND MEETING THE GRADATION REQUIREMENTS               OF

OPSS 1002 (FINE AGGREGATE FOR CONCRETE)
7. DO NOT CONNECT UPSTREAM ENDS TO STRUCTURES

10
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m
50

m
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300mm

150mmØ PERFORATED CORRUGATED
POLYETHYLENE DRAINAGE PIPE PREWRAPPED WITH
GEOTEXTILE FILTER FABRIC INSTALLED CONTINOUS
OR IN (2x) 3.0m SECTIONS AT EACH STORM
STRUCTURE

SAND MATERIAL AS SPECIFIED

SUBDRAIN DETAIL
N.T.S.

STORM MANHOLE OR CATCHBASIN

LAG PLATE TO MANHOLE WALL
WITH 1.5"-3/8 dia. STAINLESS
STEEL LAG BOLTS

ORIFICE
LOCATION

OUTLET
PIPE

PROVIDE FLAT SURFACE ON MANHOLE
WALL TO ALLOW ORIFICE PLATE TO SIT
FLUSH WITH MANHOLE WALL. ALTERNATIVELY
PROVIDE CONTOURED PLATE  TO SUIT
MANHOLE WALL PROFILE

ORIFICE PLATE DETAIL
N.T.S.

BENCHMARK:
ELEVATIONS SHOWN ON THIS PLAN ARE GEODETIC
AND ARE DERIVED FROM AN AOG BENCHMARK No.
2011-0086 HAVING A PUBLISHED ELEVATION OF
72.559m. (INSTALLED: DECEMBER 19th 2011)

SURVEYOR INFORMATION:
J.D. BARNES LIMITED
140 RENFREW DRIVE, SUITE 100
MARKHAM, ON L3R 6B3
905-477-3600

CITY OF OTTAWA FILE NO. D07-12-21-0144

CITY OF OTTAWA PLAN #18602
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FIGURE 3 - EXISTING PCSWMM MODEL SCHEMATIC
SCALE: AS NOTED



FIGURE 4 - PROPOSED PCSWMM MODEL SCHEMATIC
SCALE: AS NOTED



APPENDIX A

Sanitary Design Calculations



Project:

Project No: Min. Velocity 0.6 m/s

Date: Max. Velocity 3.0 m/s

Designed By: TK Checked By: JZ Manning's 'n' 0.013 Peaking Factor Peaking Factor

Infiltration 0.33 l/s/ha Avg. Daily Flow L/c/d Avg. Daily Flow 35000 L/ha/day

Area Units Density Population Area Population Peak Factor Area Area Diameter Slope QFULL VFULL

(ha) (ppu) (people) (ha) (people) (ha) (ha) (L/s) (mm) (%) (L/s) (m/s)

- - - - - - 1.67 1.67 4.61 200 1.00 32.80 1.04

SANITARY SEWER DESIGN CALCULATIONS

Proposed Building 1.67

(ha)

Peak Factor

6.00

Design Data

6

Residential Infiltration

Design Data

Residential

Harmon

Industrial

Enbridge - Ottawa

2020-0566-10

2021-08-24

Cumulative Total 

FlowTotal Area

Commercial



APPENDIX B

Water Design Criteria
Fire Demand Calculations (FUS 1999)



FLOW TEST REPORT

LITTLE HOSE MONSTER

WATER MAIN SIZE (IF AVAILABLE): N/A

HYDRANT ELEVATION COMPARED TO BUILDING: SAME ELEVATION AS BUILDING 

HYDRANT FLOW DATA

65PSI

SIZE OF OPENING:  1”   1-1/8”   1-3/4”   2-1/2”

DISCHARGE COEFICIENT: 0.9

30PSI

573GPM

61PSI

OFFICE REPORT: OTTAWA ON

LOCATION: 2571 LANCASTER ROAD OTTAWA ON

DATE OF FLOW TEST: JULY 28 2021 TIME OF FLOW TEST: 09:00 AM

COMANY CONDUCTING TEST: Troy Life & Fire safety CONDUCTED BY: MICH LACHANCE

WITNESSED BY:MICHEAL McLEESE

LOW NOZZLE TYPE (HOSE MONSTER/PLAY PIPE):

STANDING PRESSURE (HYDR #1):

PITOT READING (HYDRANT #2):

FLOW USGPM:

RESIDUAL PRESSURE (HYDRANT#1):
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Josh Zehr

From: Cassidy, Tyler <tyler.cassidy@ottawa.ca>
Sent: October 14, 2021 4:32 PM
To: Timothy Beed; Josh Zehr
Cc: Lodoen Unseth, Kelby
Subject: RE: 2571 Lancaster submission
Attachments: 2571 Lancaster Road October 2021.pdf

Hi Timothy and Josh, 
 
Please find the boundary conditions for 2571 Lancaster Road below based on the information provided in this email 
chain. 
 

The following are boundary conditions, HGL, for hydraulic analysis at 2571 Lancaster Road (zone 1E) assumed to be a 
dual connection to the 305 mm on Lancaster Road (see attached PDF for location).  

Minimum HGL: 109.9 m 
Maximum HGL: 118.0 m 

Max Day + FF (100 L/s): 108.1 m 
 
Please let me know if you have any questions. 
 
Thank you,  
 
Tyler Cassidy, EIT 
Infrastructure Project Manager, 
Planning, Infrastructure and Economic Development Department - Services de la planification, de l’infrastructure et du 
développement économique 
Development Review - South Branch 
City of Ottawa | Ville d'Ottawa 
110 Laurier Avenue West Ottawa, ON | 110, avenue. Laurier Ouest. Ottawa (Ontario) K1P 1J1 
613.580.2424 ext./poste 12977, Tyler.Cassidy@ottawa.ca 
 
From: Cassidy, Tyler  
Sent: October 06, 2021 4:51 PM 
To: Timothy Beed <beed@fotenn.com>; jzehr@walterfedy.com 
Cc: Lodoen Unseth, Kelby <Kelby.LodoenUnseth@ottawa.ca> 
Subject: RE: 2571 Lancaster submission 
 
Hi Timothy & Josh, 
 
Thank you for the information below. I have sent off the Boundary Request to our water resource team and I will follow 
up once I receive the boundary conditions for this project. 
 
I have also included replies to the responses below from Timothy, in red. The general essence of my comments is to 
remove any reference in the Servicing Report about providing information/details at a later date, as this submission is 
considered detailed engineering and these pieces of information are required at this stage. 
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Please note that a stormwater management ponding plan is also required for this application (this information can be 
provided on a Grading Plan or a dedicated Ponding Plan). 
 
Feel free to reach out if you have any further questions. 
 
Thank you, 
 
Tyler Cassidy, EIT 
Infrastructure Project Manager, 
Planning, Infrastructure and Economic Development Department - Services de la planification, de l’infrastructure et du 
développement économique 
Development Review - South Branch 
City of Ottawa | Ville d'Ottawa 
110 Laurier Avenue West Ottawa, ON | 110, avenue. Laurier Ouest. Ottawa (Ontario) K1P 1J1 
613.580.2424 ext./poste 12977, Tyler.Cassidy@ottawa.ca 
 
From: Timothy Beed <beed@fotenn.com>  
Sent: October 06, 2021 1:09 PM 
To: Lodoen Unseth, Kelby <Kelby.LodoenUnseth@ottawa.ca> 
Cc: Cassidy, Tyler <tyler.cassidy@ottawa.ca>; jzehr@walterfedy.com 
Subject: RE: 2571 Lancaster submission 
 

Hello Kelby and Tyler,  
 
Please see our response to your initial comments below. I have also cc’d Josh Zehr of Walterfedy on this email for future 
correspondence between Tyler and Josh regarding the submitted servicing and engineering materials.   
 

 To meet the storm water management criteria storm sewers on the site are included in the storage volume along 
with the chambers and surface ponding. They are modeled in the PCSWMM model. As such they are not free 
flowing, and typical rational method sizing does not apply. That is fine, however there should be some form of 
storm sewer capacity analysis provided (can be a PCSWMM output file), but this is also omitted from the report.  

 We would be happy to size the OGS accordingly in a future submission pending commentary and clarification of 
quality targets from the City and Conservation Authority. An enhanced level of service for water quality control is 
required (80% TSS Removal).  

 Typical details for the underground storage are included in report Appendix C. We would be happy to provide 
additional details including manufacturer shop drawings with a future submission should the general approach be 
acceptable to the City. Shop drawings aren’t necessarily required, but could be submitted. It is recommended that 
a detail be provided showing the underground system connects to the proposed private minor system (inclusive 
of inverts, overall storage lengths and volumes, configuration details, pipe slopes, etc.). 

 
Water Boundary Condition Request: (Demands based on Design manual, not detailed design mechanical fixture unit 
calculations for the building) 

I. Location of Service – 2571 Lancaster Road, See attached drawing for exact location along site frontage. 
II. Type of development and the amount of fire flow required (as per FUS, 1999). – Industrial/ office building 

FUS fire flow requirement – 100L/s 
III. Average daily demand: 0.68 L/s. 
IV. Maximum daily demand:  1.01 L/s. 
V. Maximum hourly daily demand: 1.22 L/s. 
VI. Hydrant location and spacing to meet City’s Water Design guidelines. – Municipal hydrants meet OBC 

and FUS requirements. No private on-site hydrants proposed. 
VII. Water supply redundancy will be required for more than 50 m3/day water demand. – noted. 

  

CAUTION: This email originated from an External Sender. Please do not click links or open attachments unless you recognize 
the source. 

ATTENTION : Ce courriel provient d’un expéditeur externe. Ne cliquez sur aucun lien et n’ouvrez pas de pièce jointe, 
excepté si vous connaissez l’expéditeur. 
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The fire flow test completed on Lancaster Road is included in the Functional Servicing Report Appendix B . 
 
Best,  
 
Timothy Beed, MCIP RPP 
Planner 
Cell: 902-440-3282 
 
T  613.730.5709 ext. 243 
 

OUT OF OFFICE ALERT - COVID-19  

Please be advised that Fotenn staff are currently working remotely in accordance with government recommendations for social 
distancing. Otherwise I am working regularly and am available by email, phone or video conference. 

Please use code “ *5709 ” to access Fotenn’s head office building at 396 Cooper Street, Suite 300 in Ottawa. 
 
From: Lodoen Unseth, Kelby <Kelby.LodoenUnseth@ottawa.ca>  
Sent: Tuesday, October 5, 2021 3:21 PM 
To: Timothy Beed <beed@fotenn.com> 
Subject: 2571 Lancaster submission 
 
CAUTION: This email is from an external sender. Do not click links or open attachments unless you recognize the sender 
and know the content is safe. 

 
Good afternoon Tim,  
 
I have a few items regarding the adequacy of the submission for 2571 Lancaster.  
 
I understand that the City's Transportation Project Manager has been in touch with your team with comments 
on the Step 3-forecasting and we are awaiting the submission of the strategy report.  
 
Regarding the engineering, I understand that some information is missing, such as:   

 Storm sewer capacity calculations 
 Sizing of any oil/grit separators for water quality control 
 Additional details of the underground storage chamber system 

 
Additionally, it appears that the Water Servicing section of the Functional Servicing Report is deficient as there 
has not been a request for boundary conditions made to the City. Please contact the PM Tyler Cassidy with 
the following information:   

  

I. Location of Service 
II. Type of development and the amount of fire flow required (as per FUS, 1999). 

III. Average daily demand: ___ l/s. 
IV. Maximum daily demand: ___l/s. 
V. Maximum hourly daily demand: ___ l/s. 

VI. Hydrant location and spacing to meet City’s Water Design guidelines. 
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VII. Water supply redundancy will be required for more than 50 m3/day water demand. 
 
Tyler may be reached at tyler.cassidy@ottawa.ca 
 

 

Best regards,  

 

Kelby Lodoen Unseth MCIP, RPP 

Planner II | Urbaniste II 

Development Review (South Services) | Examen des projets d'aménagement (services sud) 

Planning, Infrastructure and Economic Development | Services de planification, d'infrastructure et de 
développement économique 

  

City of Ottawa | Ville d'Ottawa 

 ፥፦፧፨፩ 613.580.2424 ext./poste 12852 

ottawa.ca/planning  / ottawa.ca/urbanisme 

 
'  

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or the 
information it contains by other than the intended recipient(s) is unauthorized. Thank you. 

Le présent courriel a été expédié par le système de courriels de la Ville d'Ottawa. Toute distribution, utilisation ou 
reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire prévu est 
interdite. Je vous remercie de votre collaboration. 

'  
'  

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or the 
information it contains by other than the intended recipient(s) is unauthorized. Thank you. 

Le présent courriel a été expédié par le système de courriels de la Ville d'Ottawa. Toute distribution, utilisation ou 
reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire prévu est 
interdite. Je vous remercie de votre collaboration. 

'  



REQUIRED FIRE FLOW
Water Supply for Public Fire Protection (FUS 1999)

Project

Project #

Designer

Address

Description

F = Required fire flow (LPM)

C = Coefficient related to type of construction

A = Total floor area (including all storeys but excluding any

 basement levels at least 50% below grade)

Type of Construction C = 0.8

Description

Floor Area Varies m
2

# Storeys 2

Fire Resistant Building? NO

Vertical Openings and Exterior Vertical Communications protected with minimum one (1) hr rating? NO

Area 5033 m
2

Description Total Building Floor Area

Required Fire Flow 12000 L/min

Occupancy Charge

Fire Flow Reduction -15% OR -1800 L/min

Required Fire Flow 10200 L/min

Automated Sprinker Protection YES

Designed to NFPA 13 Standard YES -30%

Standard Water Supply to Sprinklers and Standpipes YES -10%

Fully Supervised System YES -10%

Fire Flow Adjustment -5100 L/min

Exposure 1 (North) Distance >45 m Charge 0%

Description

Exposure 2 (East) Distance >45 m Charge 0%

Description

Exposure 3 (West) Distance >45 m Charge 0%

Description

Exposure 4 (South) Distance 35 m Charge 5%

Description

Total Exposure Charge 5%

Fire Flow Adjustment 510 L/min

Total Required Fire Flow 6000 L/min

Total Required Fire Flow 1585 U.S. GPM

Total Required Fire Flow 100 L/s

2540 Lancaster Road

Enbridge - Ottawa

2020-0566-10

TK

2571 Lancaster Road, Ottawa, ON

Fire Flows 

Non-Combustible Construction

Unprotected Metal Structural Components, Masonry or Metal Walls. All Structural 

Members are Non-Combustible but does not qualify as Fire-Resisitive

Limited-Combustible Contents

1215 Humber Place

2615 Lancaster Road

2525 Lancaster Road

� � 220 � � � �



REQUIRED DOMESTIC FLOW

Project
Project #
Designer
Address
Description

Building Description Area (ha) Units Population Demand Average Daily 
Demand (L/s)

Max Daily 
Peak Factor

Max Hourly 
Peak Factor

Max Daily 
Demand 

(L/s)

Max Hourly 
Demand 

(L/s)

Proposed Building 1.67 N/A N/A 35000 L/ha/day 0.68 1.5 1.8 1.01 1.22

1.01 1.22

Enbridge - Ottawa
2020-0566-10
TK
2571 Lancaster Road, Ottawa, ON
Domestic Water Demand

TOTAL



Hazen-Williams Equations Unit Conversion
101.01 L/s = 1601.041 USgpm

SI Units 573 USgpm = 36.151 L/s

US Customary 1 psi = 0.70307 mH 2 O

39.4 mH 2 O = 56.03994 psi
Qd (domestic flow rate) 1.01 L/s
Qf (fire flow rate) 100 L/s 1 kPa = 0.101972 mH 2 O

1 mH 2 O = 9.806614 kPa
Q (total flow rate) 101.010 L/s
C (pipe roughness coefficient) 150 1 kPa = 0.145 psi
d (inside diameter) 200 mm 1 psi = 6.895 kPa
k (conversion factor for units) 10.67 SI
L (length) 28.5 m Water Turnover 0.148 min
Velocity Check Elevation at Source 66.1 m
S (hydraulic slope/head loss) 0.0362 mH 2 O/m Head at Source 61 psi
hf (total head loss) 1.031 mH 2 O Elevation at Building 66.1 m
V (velocity) 3.215 m/s Head at Building 59.534 psi



APPENDIX C

Stormwater Management Design Tables and Calculations



  
 
 

Rev. 10.8  
Project Name: Report Date: Paste DD8

Street: City:
Province: Country:
Designer: email: (mm/hr) (%) (%) (%)

0.50 0.1% 100.0% 0.09%
Treatment Parameters 1.00 14.1% 97.6% 13.77%

Structure ID: 1.50 14.2% 91.4% 12.97%
TSS Goal: 80 % Removal Model TSS Volume 2.00 14.1% 87.2% 12.31%

TSS Particle Size: DD4 65.0% 90.6% 2.50 4.2% 84.1% 3.49%
Area: 2.73 ha DD6 74.0% 97.3% 3.00 1.5% 81.6% 1.22%

Percent Impervious: 90% DD8 81.0% 99.2% 3.50 8.5% 79.6% 6.80%
Rational C value: 0.84 DD10 86.0% 99.7% 4.00 5.4% 77.9% 4.23%

Rainfall Station: MAP DD12 90.0% 100.0% 4.50 1.2% 76.4% 0.89%
Peak Storm Flow: 100 L/s 5.00 5.5% 75.1% 4.15%

Peak Storm Return: 100 yrs 6.00 4.3% 72.9% 3.16%
7.00 4.5% 71.1% 3.21%

Model Specification 8.00 3.1% 69.6% 2.15%
9.00 2.3% 68.2% 1.59%

Select Model DD8 10.00 2.6% 67.1% 1.72%
Diameter: 2400 mm 20.00 9.2% 63.9% 5.91%

30.00 2.6% 63.9% 1.68%
Peak Flow Capacity: 425.00 L/s OK 40.00 1.2% 63.9% 0.74%

Sediment Storage: 3.56 m3 50.00 0.5% 63.9% 0.34%
Oil Storage: 2044.00 L 100.00 0.7% 63.9% 0.32%

150.00 0.1% 63.9% 0.02%
Installation Configuration 200.00 0.0% 63.9% 0.00%

Placement: Online
Outlet Pipe Size: 600 mm OK 81.0%
Inlet Pipe 1 Size: 600 mm OK 99.2%
Inlet Pipe 2 Size: mm OK

Rim Level: 68.370 m Calc Invs.
Outlet Pipe Invert: 66.097 m OK

Invert Pipe 1: 65.487 m OK 4. Factored to account for bypass flow.

Invert Pipe 2:  m  
Designer Notes:

3.   Rainfall adjusted to 5 min peak intensity based on hourly average.

Net Annual Removal Model: DD8

Removal 
Efficiency(2)

Weighted Net 
Annual 

Efficiency(4)

Fraction of 
Rainfall(1)Intensity(1)

2.   Based on third party verified data and appoximating the removal of a PSD similar to 
the STC Fine distribution

1.   Rainfall Data: 1960:2007, HLY03, Ottawa, ONT, 6105976 & 6105978.

2021-10-13Enbridge - Ottawa

OGS1
RESULTS SUMMARY

Lancaster Road
Ontatio

jzehr@walterfedy.comJosh Zehr

Ottawa
Canada

Calc Cn

Fine

Total Annual Runoff Volume Treated:
Total Net Annual Removal Efficiency:

Ottawa, ONT

Hydro Downstream Defender®

Net Annual Water Quality Worksheet



All drawing elevations are metres.

Notes:
1 Vortex Chamber Diameter 2400 mm
2 Inlet Pipe Diameter 600 mm
3 Oil Storage Capacity 2044 L
4 Min. Provided Sediment Storage Capacity 3.56 m3

5 Outlet Pipe Diameter 600 mm
6 Rim to Outlet Invert 2273 mm
7 Outlet Invert to Sump 2350 m

Total Depth 4623 mm The Downstream Defender is certified by Canada ETV

DD8 Specification

Hydro Downstream Defender®

2273 mm

2350 mm

Invert Inlet 1: 65.487
Outlet Invert: 66.097

Rim Level: 68.370

2400 mm



  
 
 

Rev. 10.8  
Project Name: Report Date: Paste DD6

Street: City:
Province: Country:
Designer: email: (mm/hr) (%) (%) (%)

0.50 0.1% 100.0% 0.09%
Treatment Parameters 1.00 14.1% 100.0% 14.11%

Structure ID: 1.50 14.2% 100.0% 14.20%
TSS Goal: 80 % Removal Model TSS Volume 2.00 14.1% 100.0% 14.12%

TSS Particle Size: DD4 87.0% 90.6% 2.50 4.2% 100.0% 4.16%
Area: 0.39 ha DD6 93.0% 97.3% 3.00 1.5% 100.0% 1.49%

Percent Impervious: 90% DD8 96.0% 99.2% 3.50 8.5% 99.5% 8.51%
Rational C value: 0.84 DD10 98.0% 99.7% 4.00 5.4% 97.4% 5.29%

Rainfall Station: MAP DD12 99.0% 100.0% 4.50 1.2% 95.5% 1.11%
Peak Storm Flow: 200 L/s 5.00 5.5% 93.9% 5.19%

Peak Storm Return: 100 yrs 6.00 4.3% 91.1% 3.95%
7.00 4.5% 88.9% 4.01%

Model Specification 8.00 3.1% 87.0% 2.69%
9.00 2.3% 85.3% 1.99%

Select Model DD6 10.00 2.6% 83.9% 2.15%
Diameter: 1800 mm 20.00 9.2% 74.9% 6.92%

30.00 2.6% 70.1% 1.84%
Peak Flow Capacity: 227.00 L/s OK 40.00 1.2% 66.9% 0.78%

Sediment Storage: 1.61 m3 50.00 0.5% 64.5% 0.34%
Oil Storage: 818.00 L 100.00 0.7% 58.2% 0.42%

150.00 0.1% 58.2% 0.04%
Installation Configuration 200.00 0.0% 58.2% 0.00%

Placement: Online
Outlet Pipe Size: 375 mm 450 to 375 matched invert coupler required 93.0%
Inlet Pipe 1 Size: 375 mm OK 97.3%
Inlet Pipe 2 Size: mm OK

Rim Level: 68.390 m Calc Invs.
Outlet Pipe Invert: 66.400 m OK

Invert Pipe 1: 66.019 m OK 4. Factored to account for bypass flow.

Invert Pipe 2:  m  
Designer Notes:

3.   Rainfall adjusted to 5 min peak intensity based on hourly average.

Net Annual Removal Model: DD6

Removal 
Efficiency(2)

Weighted Net 
Annual 

Efficiency(4)

Fraction of 
Rainfall(1)Intensity(1)

2.   Based on third party verified data and appoximating the removal of a PSD similar to 
the STC Fine distribution

1.   Rainfall Data: 1960:2007, HLY03, Ottawa, ONT, 6105976 & 6105978.

2021-10-20Enbridge - Ottawa

OGS2
RESULTS SUMMARY

Lancaster Road
Ontatio

jzehr@walterfedy.comJosh Zehr

Ottawa
Canada

Calc Cn

Fine

Total Annual Runoff Volume Treated:
Total Net Annual Removal Efficiency:

Ottawa, ONT

Hydro Downstream Defender®

Net Annual Water Quality Worksheet



All drawing elevations are metres.

Notes:
1 Vortex Chamber Diameter 1800 mm
2 Inlet Pipe Diameter 375 mm
3 Oil Storage Capacity 818 L
4 Min. Provided Sediment Storage Capacity 1.61 m3

5 Outlet Pipe Diameter 375 mm
6 Rim to Outlet Invert 1990 mm
7 Outlet Invert to Sump 1800 m

Total Depth 3790 mm The Downstream Defender is certified by Canada ETV

DD6 Specification

Hydro Downstream Defender®

1990 mm

1800 mm

Invert Inlet 1: 66.019
Outlet Invert: 66.400

Rim Level: 68.390

1800 mm



Project:  Storm Parameters
Project No:  A 732.951
Date: B 6.199 Design Frequency 2-yr Maximum Permitted Full Flow Velocity (m/s) 6
Designed By: TK Checked By: JZ C 0.81 Manning's 'n' 0.013 Minimum Permitted Full Flow Velocity (m/s) 0.8

From To Length Area C AC ∑AC Inlet System I Q Diameter Slope QFULL Q/QFULL VFULL V Flow Time Remarks
(m) (ha) (min) (min) (mm/hr) (L/s) (mm) (%) (L/s) (m/s) (m/s) (min)

101 EXISTING OUTLET1 0.85 0.90 0.765 0.765 10 10.00 77.10 163.74 375 0.50% 123.98 1.32 1.12 1.12 0.00 SURCHARGED
101 EXISTING OUTLET2 0.85 0.90 0.765 0.765 10 10.00 77.10 163.74 375 1.10% 183.89 0.89 1.66 1.88 0.00 No Surcharge

206 CB11 CBMH12 45.0 0.169 0.90 0.152 0.152 10 10.00 77.10 32.57 300 0.50% 68.38 0.48 0.97 0.96 0.78 No Surcharge
211 CBMH12 OGS2 62.8 0.221 0.90 0.199 0.351 10.78 74.13 72.27 375 0.50% 123.98 0.58 1.12 1.17 0.90 No Surcharge

OGS2 OUTLET1 14.9 0.00 0.00 0.000 0.351 11.68 71.10 69.32 375 0.50% 123.98 0.56 1.12 1.15 0.22 No Surcharge

205 CB1 CBMH2 50.0 0.249 0.75 0.187 0.187 10 10.00 77.10 40.00 300 0.50% 68.38 0.58 0.97 1.01 0.83 No Surcharge
204 CBMH2 CBMH5 50.0 0.274 0.90 0.247 0.433 10.83 74.00 89.08 375 0.50% 123.98 0.72 1.12 1.22 0.68 No Surcharge

201 CB3 CBMH4 59.3 0.368 0.90 0.331 0.331 10 10.00 77.10 70.93 375 0.50% 123.98 0.57 1.12 1.16 0.85 No Surcharge
202 CBMH4 CBMH5 50.0 0.295 0.90 0.266 0.597 10.85 73.89 122.47 450 0.30% 156.16 0.78 0.98 1.09 0.77 No Surcharge

203 CBMH5 CBMH6 42.4 0.259 0.90 0.233 1.263 10 11.62 71.31 250.20 600 0.25% 307.01 0.81 1.09 1.21 0.58 No Surcharge
208 CBMH6 CBMH8 50.0 0.213 0.90 0.192 1.455 12.20 69.47 280.75 600 0.25% 307.01 0.91 1.09 1.23 0.68 No Surcharge
209 CBMH8 STORAGE 1.9 0.491 0.90 0.442 1.897 12.88 67.47 355.49 300 4.30% 200.52 1.77 2.84 2.84 0.01 SURCHARGED

207 CB7 MH14 38.7 0.270 0.90 0.243 0.243 10 10.00 77.10 52.04 300 1.00% 96.70 0.54 1.37 1.39 0.46 No Surcharge

210 ROOF MH14 17.8 0.310 1.00 0.310 0.310 10 10.00 77.10 66.39 300 2.00% 136.76 0.49 1.93 1.92 0.15 No Surcharge

MH14 STORAGE 20.7 0.000 0.00 0.000 0.553 10.46 75.30 115.67 300 2.00% 136.76 0.85 1.93 2.17 0.16 No Surcharge

Orifice CBMH8 OGS1 58.0 0.000 0.00 0.000 0.000 10 10.00 77.10 100.00 600 0.25% 307.01 0.33 1.09 0.97 1.00 No Surcharge
OGS1 EX MH9 3.0 0.000 0.00 0.000 0.000 11.00 73.40 100.00 600 0.25% 307.01 0.33 1.09 0.97 0.05 No Surcharge

EX MH9 OUTLET2 13.8 0.000 0.00 0.000 0.000 11.05 73.21 100.00 375 1.10% 183.89 0.54 1.66 1.70 0.14 No Surcharge

Enbridge - Ottawa Operations Centre STORM SEWER DESIGN CALCULATIONS2020-0556-10
20-Oct-21

Pipe Data Drainage Area Time Design Flow Pipe Flow



TABLE C-1
DESIGN STORM PARAMETERS

FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT
ENBRIDGE INC. - OTTAWA OPERATIONS CENTRE

OTTAWA, ONTARIO

Design Storm Time to Peak Ratio Duration Max. intensity Total Depth
a b c (-) (h) (mm/h) (mm)

25-mm 502.532 5.334 0.785 0.40 3 117.99 25.00
2-year 732.951 6.199 0.810 0.40 3 148.14 31.88
5-year 998.071 6.053 0.814 0.40 3 203.51 42.54
10-year 1174.184 6.014 0.816 0.40 3 239.57 49.53
25-year 1402.884 6.018 0.819 0.40 3 284.43 58.26
50-year 1569.580 6.014 0.820 0.40 3 317.75 64.85
100-year 1735.688 6.014 0.820 0.40 3 351.38 71.71
Climate Change Event 0.40 3 86.02

Note:
1. IDF Parameters as per City of Ottawa Sewer Design Guidelines, Second Edition, October 2012.
2. Climate Change Event constitutes 100-year + 20%.

IDF Parameters1

2



TABLE C-2
SUMMARY OF CATCHMENT PARAMETERS

PCSWMM MODEL

FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT
ENBRIDGE INC. - OTTAWA OPERATIONS CENTRE

OTTAWA, ONTARIO

Total Area Total Percent 
Impervious

Flow 
Length Slope Curve Number1 Depression 

Storage2
Manning's 
Roughness

Depression 
Storage2 Zero Imperv Manning's 

Roughness
Subarea 
Routing

Percent 
Routed

(ha) (%) (m) (%) (mm) (mm) (%) (%)

Pre-Development
Name

101 Existing parking lot 0.08 70 35 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
102 Existing building 0.36 95 81 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
103 Existing parking lot 0.10 65 60 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
104 Existing parking lot 0.25 50 77 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
105 Existing parking lot 0.10 70 42 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
106 Existing building 0.30 95 86 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
107 Existing parking lot 0.08 50 64 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
108 Existing parking lot 0.18 65 61 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
109 Existing parking lot 0.11 85 38 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
110 Existing parking lot 0.14 80 39 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
111 Existing open space 0.37 15 133 0.5 80 4.67 0.035 1.57 25 0.015 OUTLET 100
112 Existing open space 0.46 15 153 0.5 80 4.67 0.035 1.57 25 0.015 OUTLET 100
113 Existing open space 0.38 10 134 0.5 80 4.67 0.035 1.57 25 0.015 OUTLET 100
114 Existing open space 0.42 10 146 0.5 80 4.67 0.035 1.57 25 0.015 OUTLET 100

TOTAL 3.33 45

Post-Development
Name
201 Proposed parking lot 0.37 90 68 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
202 Proposed parking lot 0.29 90 55 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
203 Proposed parking lot 0.26 90 48 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
204 Proposed parking lot 0.27 90 52 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
205 Proposed parking lot 0.25 75 48 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
206 Proposed parking lot 0.17 90 45 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
207 Proposed parking lot 0.27 90 51 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
208 Proposed parking lot 0.21 90 55 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
209 Proposed parking lot 0.49 90 78 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
210 Proposed building 0.31 98 91 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
211 Proposed parking lot 0.22 90 130 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
212 Proposed parking lot 0.11 30 54 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100
213 Proposed landscape area 0.10 30 13 1.0 80 4.67 0.035 1.57 25 0.015 OUTLET 100

TOTAL 3.33 86

Notes:
1.  Pervious Soil Conservation Service (SCS) Curve Number based on Type C soil (Loamy Till) and land use description 

2.  Depression storage calculated as S = (1000/CN) -10

Sub-Catchment 
ID

Pervious Parameters Impervious Parameters



TABLE C-3
 SUMMARY OF RUNOFF VOLUMES

FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT
ENBRIDGE INC. - OTTAWA OPERATIONS CENTRE

OTTAWA, ONTARIO

2-year 5-year 10-year 25-year 50-year 100-year Climate Change Event
Pre-Development Runoff Volume Summary (m3)
Site

101 20 30 30 40 40 50
102 110 150 180 210 230 260
103 20 30 40 50 50 60
104 50 70 90 110 120 140
105 20 30 40 50 50 60
106 90 120 140 170 190 210
107 20 20 30 30 40 40
108 40 60 70 90 100 110
109 30 40 50 60 60 70
110 40 50 60 70 80 90
111 30 60 80 100 120 140
112 40 70 90 120 150 170
113 30 50 70 90 110 130

Outlets
OF1 227 314 372 445 498 550
OF2 217 298 352 421 469 516
OF3 126 237 316 433 521 609

Post-Development Runoff Volume Summary (m3)
Site

201 100 140 170 200 220 250 300
202 80 110 130 160 180 200 240
203 70 100 120 140 160 170 210
204 80 110 120 150 160 180 220
205 60 80 100 120 140 150 190
206 50 70 80 90 100 110 140
207 80 100 120 140 160 180 220
208 60 80 100 110 130 140 170
209 140 190 220 260 300 330 400
210 90 130 150 170 200 220 260
211 60 80 100 120 130 150 180
212 10 20 30 40 40 50 60
213 10 20 30 30 40 40 60

Outlets
OF1 124 172 205 245 276 308 377
OF2 687 966 1,150 1,330 1,400 1,470 1,570
OF3 13 21 27 34 39 45 57

Note:

Location
Design Storm



TABLE C-4
 SUMMARY OF PEAK FLOWS

FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT
ENBRIDGE INC. - OTTAWA OPERATIONS CENTRE

OTTAWA, ONTARIO

2-year 5-year 10-year 25-year 50-year 100-year Climate Change Event
Pre-Development Peak Flow Summary (m3/s)
Site

101 0.02 0.03 0.03 0.04 0.05 0.06
102 0.09 0.12 0.15 0.18 0.21 0.23
103 0.02 0.03 0.04 0.05 0.05 0.06
104 0.04 0.06 0.07 0.09 0.11 0.13
105 0.02 0.03 0.04 0.05 0.06 0.07
106 0.07 0.10 0.12 0.15 0.17 0.19
107 0.01 0.02 0.02 0.03 0.04 0.04
108 0.04 0.05 0.07 0.08 0.10 0.11
109 0.03 0.04 0.05 0.06 0.07 0.08
110 0.03 0.05 0.06 0.08 0.09 0.10
111 0.02 0.02 0.03 0.04 0.05 0.06
112 0.02 0.03 0.04 0.05 0.06 0.07
113 0.01 0.02 0.02 0.03 0.04 0.05

Site Outlets
OF1 0.18 0.27 0.32 0.33 0.35 0.36
OF2 0.18 0.26 0.30 0.31 0.32 0.32
OF3 0.01 0.03 0.05 0.07 0.10 0.12

Post-Development Peak Flow Summary (m3/s)
Site

201 0.08 0.12 0.15 0.19 0.22 0.25 0.31
202 0.07 0.10 0.13 0.16 0.18 0.21 0.26
203 0.06 0.09 0.12 0.15 0.17 0.19 0.24
204 0.07 0.10 0.12 0.15 0.17 0.20 0.24
205 0.05 0.08 0.10 0.13 0.15 0.17 0.21
206 0.04 0.06 0.08 0.10 0.11 0.13 0.16
207 0.07 0.10 0.12 0.15 0.17 0.19 0.24
208 0.05 0.07 0.09 0.12 0.13 0.15 0.19
209 0.11 0.16 0.19 0.24 0.28 0.31 0.40
210 0.07 0.10 0.12 0.15 0.17 0.19 0.24
211 0.04 0.06 0.08 0.09 0.11 0.12 0.15
212 0.01 0.02 0.02 0.03 0.03 0.04 0.06
213 0.01 0.02 0.02 0.04 0.05 0.06 0.08

Site Outlets
OF1 0.09 0.14 0.16 0.17 0.19 0.20 0.22
OF2 0.06 0.07 0.10 0.10 0.10 0.10 0.10
OF3 0.01 0.02 0.02 0.04 0.05 0.06 0.07

Site Outlet Comparision -56.3% -59.5% -57.7% -56.2% -55.8% -55.5% N/A
Note:

Location
Design Storm



TABLE C-5
STORMWATER MANAGEMENT POND STAGE-STORAGE

FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT
ENBRIDGE INC. - OTTAWA OPERATIONS CENTRE

OTTAWA, ONTARIO

in mm ft3 m3 ft3 m3 ft3 m3 ft3 m3 ft3 m3 ft m
43.5 1105 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 25150.77 712.19 3.63 1.10
42.5 1080 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 24736.03 700.45 3.54 1.08
41.5 1054 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 24321.30 688.70 3.46 1.05
40.5 1029 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 23906.56 676.96 3.38 1.03
39.5 1003 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 23491.83 665.21 3.29 1.00
38.5 978 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 23077.09 653.47 3.21 0.98
37.5 953 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 22662.36 641.73 3.13 0.95
36.5 927 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 22247.62 629.98 3.04 0.93
35.5 902 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 21832.89 618.24 2.96 0.90
34.5 876 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 21418.15 606.49 2.88 0.88
33.5 851 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 21003.42 594.75 2.79 0.85
32.5 826 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 20588.68 583.01 2.71 0.83
31.5 800 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 20173.95 571.26 2.63 0.80
30.5 775 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 19759.21 559.52 2.54 0.77
29.5 749 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 19344.48 547.77 2.46 0.75
28.5 724 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 18929.74 536.03 2.38 0.72
27.5 699 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 18515.01 524.29 2.29 0.70
26.5 673 0.3 0.0 0.0 0.0 207.2 5.9 207.574 5.9 18100.27 512.54 2.21 0.67
26.0 660 800.6 22.7 0.0 0.0 94.5 2.7 895.116 25.3 17892.70 506.66 2.17 0.66
25.0 635 762.8 21.6 0.0 0.0 109.6 3.1 872.437 24.7 16997.58 481.32 2.08 0.64
24.0 610 762.8 21.6 0.0 0.0 109.6 3.1 872.437 24.7 16125.14 456.61 2.00 0.61
23.0 584 759.4 21.5 0.0 0.0 111.0 3.1 870.375 24.6 15252.71 431.91 1.92 0.58
22.0 559 756.0 21.4 0.0 0.0 112.3 3.2 868.313 24.6 14382.33 407.26 1.83 0.56
21.0 533 742.2 21.0 0.0 0.0 117.8 3.3 860.067 24.4 13514.02 382.67 1.75 0.53
20.0 508 718.2 20.3 0.0 0.0 127.5 3.6 845.634 23.9 12653.95 358.32 1.67 0.51
19.0 483 707.9 20.0 0.0 0.0 131.6 3.7 839.449 23.8 11808.32 334.37 1.58 0.48
18.0 457 694.1 19.7 0.1 0.0 137.1 3.9 832.137 23.6 10968.87 310.60 1.50 0.46
17.0 432 680.4 19.3 0.1 0.0 142.6 4.0 823.721 23.3 10136.73 287.04 1.42 0.43
16.0 406 663.2 18.8 0.1 0.0 149.5 4.2 813.378 23.0 9313.01 263.71 1.33 0.41
15.0 381 622.0 17.6 0.1 0.0 166.0 4.7 788.629 22.3 8499.63 240.68 1.25 0.38
14.0 356 587.6 16.6 0.1 0.0 179.7 5.1 767.995 21.7 7711.00 218.35 1.17 0.36
13.0 330 553.2 15.7 0.1 0.0 193.4 5.5 747.343 21.2 6943.01 196.60 1.08 0.33
12.0 305 515.4 14.6 0.1 0.0 208.6 5.9 724.622 20.5 6195.67 175.44 1.00 0.30
11.0 279 463.9 13.1 0.1 0.0 229.2 6.5 693.671 19.6 5471.04 154.92 0.92 0.28
10.0 254 402.0 11.4 0.1 0.0 253.9 7.2 656.483 18.6 4777.37 135.28 0.83 0.25
9.0 229 309.3 8.8 0.0 0.0 291.0 8.2 600.681 17.0 4120.89 116.69 0.75 0.23
8.0 203 206.2 5.8 0.0 0.0 332.3 9.4 538.608 15.3 3520.21 99.68 0.67 0.20
7.0 178 130.6 3.7 0.0 0.0 362.5 10.3 493.191 14.0 2981.60 84.43 0.58 0.18
6.0 152 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 2488.41 70.46 0.50 0.15
5.0 127 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 2073.68 58.72 0.42 0.13
4.0 102 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 1658.94 46.98 0.33 0.10
3.0 76 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 1244.21 35.23 0.25 0.08
2.0 51 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 829.47 23.49 0.17 0.05
1.0 25 0.0 0.0 0.0 0.0 414.7 11.7 414.735 11.7 414.74 11.74 0.08 0.03
0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.000 0.0 0.00 0.00 0.00 0.00

Recharger 180HD Incremental Storage Volumes
Height of System Chamber Volume HVLV Feed Connector Stone Volume Cumulative Total Cumulative Elevation



TABLE C-6
SUMMARY OF POND PERFORMANCE

FUNCTIONAL SERVICING AND STORMWATER MANAGEMENT REPORT
ENBRIDGE INC. - OTTAWA OPERATIONS CENTRE

OTTAWA, ONTARIO

(m3/s) (m3/s) (m3) (m) (m)
2-year 0.501 0.039 434 0.590 66.590
5-year 0.687 0.047 599 0.870 66.870
10-year 0.805 0.051 715 1.500 67.500
25-year 0.893 0.084 715 1.500 67.500
50-year 0.950 0.087 715 1.500 67.500
100-year 0.998 0.108 715 1.500 67.500
Climate Change Event 1.090 0.112 715 1.500 67.500

Note:

Design Storm Peak Inflow Peak Outflow Max. Storage Max. Depth Max. Water Level



8.0" [203 mm] MIN. FOR PAVED
10.0" [254 mm] MIN. FOR UNPAVED

6.0" [152 mm] MIN.

6.0" [152 mm] MIN.

39.0" [991 mm]36.0" [914 mm]12.0" [305 mm] MIN.

12.0' [3.65m] MAX.
BURIAL DEPTH

20.5" [521 mm]

MIN. 95% COMPACTED FILL

CULTEC NO. 410 NON-WOVEN GEOTEXTILE AROUND
STONE. TOP AND SIDES MANDATORY, BOTTOM PER
ENGINEER'S DESIGN PREFERENCE

PAVEMENT OR
FINISHED GRADE

1-2 INCH [25-50 mm] WASHED, CRUSHED
STONE SURROUNDING CHAMBERS

HVLV FC-24 FEED CONNECTOR
WHERE SPECIFIED

RECHARGER 180HD
HEAVY-DUTY CHAMBER

CULTEC NO. 4800 WOVEN GEOTEXTILE (FOR SCOUR PROTECTION)
TO BE PLACED BENEATH INTERNAL MANIFOLD FEATURE AND
BENEATH ALL INLET/OUTLET PIPES

PROJECT ENGINEER OF RECORD OR GEOTECHNICAL CONSULTANT IS RESPONSIBLE FOR
ENSURING THAT THE REQUIRED BEARING CAPACITY OF SUB-GRADE SOILS HAS BEEN MET

PAVEMENT OR FINISHED GRADE

PAVEMENT SUB-BASE (WHEN APPLICABLE)

MINIMUM 95% COMPACTED FILL

CULTEC NO. 410 NON-WOVEN GEOTEXTILE
AROUND STONE. TOP AND SIDES MANDATORY,
BOTTOM PER ENGINEER'S DESIGN PREFERENCE

CULTEC HVLV FC-24 FEED CONNECTOR
WHERE SPECIFIED

10.0' [3.0 m] MIN.
CULTEC NO. 4800 WOVEN GEOTEXTILE

 BENEATH INLET PIPES

CULTEC RECHARGER 180HD
HEAVY-DUTY CHAMBER7.5' [2.29 m] MIN.

CULTEC NO. 4800 WOVEN GEOTEXTILE
 BENEATH FEED CONNECTORS

6.0 INCH [152 mm]  MIN. DEPTH OF
1-2 INCH [25-50 mm] WASHED, CRUSHED
STONE ABOVE CHAMBERS

12.0 INCH [305 MM] MIN. WIDTH OF 1-2 INCH
[25-50 mm] WASHED, CRUSHED STONE BORDER
SURROUNDING ALL CHAMBERS

PIPE PER ENGINEER DESIGN.
PIPE TO BE INSERTED 12.0 INCHES [305 mm] MIN. INTO CHAMBER.
MAXIMUM PIPE SIZE:
15.0" [375 mm] HDPE
15.0" [375 mm] PVC

6.0 INCH [152 mm]  MIN. DEPTH OF
1-2 INCH [25-50 mm] WASHED, CRUSHED
STONE BELOW CHAMBERS

INSPECTION PORT
(SEE ZOOM DETAIL               )

PAVEMENT OR FINISHED GRADE

MINIMUM 95% COMPACTED FILL

1-2 INCH [25-50 mm] WASHED, CRUSHED STONE SURROUNDING CHAMBERS
RECHARGER 180HD HEAVY DUTY CHAMBER

12.0' [3.66m] MAX.
COVER DEPTH

CULTEC NO. 410 NON-WOVEN GEOTEXTILE AROUND STONE. TOP AND
SIDES MANDATORY, BOTTOM PER ENGINEER'S DESIGN PREFERENCE

INLET/OUTLET PIPE PER ENGINEER DESIGN.
PIPE TO BE INSERTED 12.0" [305 mm] MIN. INTO CHAMBER
MAXIMUM PIPE SIZE:
15.0" [375 mm] HDPE
15.0" [375 mm] PVC

CULTEC NO. 4800 WOVEN GEOTEXTILE  TO BE PLACED BENEATH INTERNAL MANIFOLD
FEATURE AND BENEATH ALL INLET/OUTLET PIPES (FOR SCOUR PROTECTION)

SIDE PORTAL TO BE CUT IN FIELD TO ALLOW FOR HVLV FC-24 FEED CONNECTOR OR STORM PIPE AS
NEEDED (SEE FIGURE 1). CUT SHALL BE WITHIN 1/4" [6 mm] TOLERANCE OF SIDE PORTAL TRIM GUIDELINE

PROJECT ENGINEER OF RECORD OR GEOTECHNICAL CONSULTANT IS RESPONSIBLE FOR
ENSURING THAT THE REQUIRED BEARING CAPACITY OF SUB-GRADE SOILS HAS BEEN MET

8.0"

FIELD PLACED CLASS "C" CONCRETE
(OPTION 1) 1.50" BELOW PAVEMENT.

6" SDR-35 RISER
CUT FOR 6" OF INSERTED PIPE

6" PVC SCREW IN CAP

AASHTO HS-25 RATED CAST IRON
FRAME AND SOLID COVER

FIELD PLACED CLASS "C" CONCRETE
(OPTION 2) FLUSH WITH PAVEMENT

PAVEMENT
OR FINISHED GRADE

24.0"

15.0"

6.0"

PAVEMENT OR FINISHED GRADE

MIN. 95% COMPACTED
GRANULAR FILL

12" X 6" CULTEC INLINE DRAIN / CLEAN-OUT
BASIN w/ GASKETED SDR-35 CONNECTION

6.25" HOLE TO BE CUT w/ HOLE SAW
CENTERED ON CORRUGATION CREST

THIS DRAWING WAS PREPARED TO SUPPORT THE DESIGN ENGINEER FOR THE PROPOSED SYSTEM. IT IS THE
ULTIMATE RESPONSIBILITY OF THE DESIGN ENGINEER TO ASSURE THAT THE STORMWATER SYSTEM'S DESIGN IS IN
FULL COMPLIANCE WITH ALL APPLICABLE LAWS AND REGULATIONS. IT IS THE DESIGN ENGINEER'S RESPONSIBILITY
TO ENSURE THAT THE CULTEC PRODUCTS ARE DESIGNED IN ACCORDANCE WITH CULTEC'S MINIMUM REQUIREMENTS.
CULTEC INC. DOES NOT APPROVE PLANS, SIZING, OR SYSTEM DESIGNS. THE DESIGNING ENGINEER IS RESPONSIBLE
FOR ALL DESIGN DECISIONS.

www.cultec.com tech@cultec.comCULTEC

TM CULTEC, Inc.
P.O. Box 280
878 Federal Road
Brookfield, CT 06804

PH: (203) 775-4416
PH: (800) 4-CULTEC
FX: (203) 775-1462
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CULTEC RECHARGER 180HD HEAVY DUTY END DETAIL INFORMATION

CULTEC RECHARGER 180HD HEAVY DUTY TYPICAL INTERLOCK

CULTEC RECHARGER 180HD HEAVY DUTY PLAN VIEW CULTEC INTERNAL MANIFOLD DETAIL - OPTIONAL INSPECTION PORT DETAIL

CULTEC RECHARGER 180HD HEAVY DUTY CROSS SECTIONGENERAL NOTES

CULTEC RECHARGER 180HD HEAVY DUTY THREE VIEW

CULTEC HVLV FC-24 FEED
 CONNECTOR THREE VIEW

FIGURE 1

ZOOM OF SIDE PORTAL SHOWING MAX. PIPE O.D.

OPTIONAL INSPECTION PORT - ZOOM DETAIL

16.0" [406 mm]

12.0" [305 mm]

24.2" [614 mm]

CULTEC FC

MODEL FC 24

MODEL 180 IHD INTERMEDIATE
UNITS ARE USED AS MIDDLE
SECTIONS TO EXTEND THE

LENGTH OF A LINE.

MODEL 180 EHD END UNITS
ARE USED TO END THE LENGTH

OF A LINE.

MODEL 180 SHD STARTER
 UNITS ARE USED
TO BEGIN A LINE.

MODEL 180 RHD STARTER
UNITS ARE USED AS SINGLE

STAND ALONE SECTIONS.

MODEL EHD

MODEL SHD

MODEL IHD

MODEL RHD

SMALL RIB
END DETAIL

LARGE RIB
END DETAIL

MODEL  180 SHD

MODEL  180 IHD

MODEL  180 IHD

MODEL  180 EHD

BEGINNING OF RUN

END OF RUN

HIDDEN  END

HIDDEN END

HVLV FC-24 FEED CONNECTOR

TRIM CUT-OUT
TO UTILIZE INTERNAL
MANIFOLD FEATURE

HVLV FC-24 FEED CONNECTOR

CULTEC RECHARGER 180HD CHAMBER STORAGE = 3.445 FT3 / FT (0.32 M3 / M)
INSTALLED LENGTH ADJUSTMENT = 1.0' [306 mm]

SMALL RIB LARGE RIB

MODEL 180RHD STAND ALONE

MODEL 180SHD STARTER
LARGE RIBSMALL RIB

LARGE RIBSMALL RIB

MODEL 180IHD INTERMEDIATE

MODEL 180EHD END
LARGE RIBSMALL RIB

LARGE RIBSMALL RIB

88.0" [2234 mm]

76.0" [1929 mm] INSTALLED

36.0" [914 mm]

20.5" [521 mm]

7.0" [178 mm]

24.0" [610 mm]

38.0" [964 mm] 38.0" [964 mm]

6" [150 mm] DIA.
INSPECTION PORT KNOCK-OUT

36.0" [914 mm]

28.0" [711 mm] SIDE PORTAL FOR OPTIONAL INTERNAL MANIFOLD
(ACCOMMODATES CULTEC HVLV FC-24 FEED
CONNECTOR OR STORM PIPE)
MAX. PIPE:
10" [250 mm] HDPE
12" [300 mm] PVC

MAXIMUM PIPE SIZE IN END WALL:
15" [375 mm] HDPE
15" [375 mm] PVC

MAX. PIPE:
10" [250 mm] HDPE
12" [300 mm] PVC

CULTEC FC-24 FEED CONNECTOR SPECIFICATIONS

GENERAL
CULTEC HVLV (HIGH VOLUME, LOW VELOCITY) FEED CONNECTOR POLYETHYLENE CHAMBERS ARE DESIGNED FOR
UNDERGROUND STORMWATER MANAGEMENT.  THE CHAMBERS MAY BE USED TO MANIFOLD CULTEC RECHARGER
MODEL 180HD CHAMBER SYSTEMS FOR RETENTION, RECHARGING, DETENTION, AND CONTROLLING THE FLOW OF
ON-SITE STORMWATER RUNOFF.

CHAMBER PROPERTIES

1. THE CHAMBERS SHALL BE MANUFACTURED BY CULTEC, INC. OF BROOKFIELD, CT (203-775-4416).

2. CONTACT CULTEC, INC. AT 203-775-4416 FOR SUBMITTAL PACKAGES AND TO PURCHASE PRODUCT.

3. THE NOMINAL CHAMBER DIMENSIONS OF THE CULTEC HVLV FC  FEED CONNECTOR SHALL BE 12 INCHES TALL,
16 INCHES WIDE. THE HVLV FC-48 IS 54 INCHES LONG.  THE HVLV FC-24 IS 24.2 INCHES LONG

4. THE NOMINAL STORAGE VOLUME OF THE HVLV FC-24 FEED CONNECTOR SHALL BE 0.819 CF/LF.

5 THE CHAMBER SHALL BE VACUUM THERMOFORMED OF HIGH MOLECULAR WEIGHT HIGH DENSITY 
POLYETHYLENE (HMWHDPE) WITH A BLACK INTERIOR AND BLUE EXTERIOR.

6. THE HVLV FC FEED CONNECTOR MUST BE FORMED AS A WHOLE CHAMBER HAVING TWO OPEN END WALLS, AND
HAVING NO SEPARATE END PLATES OR SEPARATE END WALLS. THE UNIT SHALL FIT INTO THE SIDE PORTALS OF
THE RECHARGER 180HD.

7. ALL CHAMBERS SHALL BE ARCHED IN SHAPE.

8. HEAVY DUTY UNITS ARE DESIGNED ACCORDING TO AASHTO HS-25 LOAD RATING (40,000 LBS. /AXLE) WHEN 
BURIED ACCORDING TO CULTEC'S RECOMMENDED INSTALLATION INSTRUCTIONS.

9. HEAVY DUTY UNITS ARE DESIGNATED BY A COLORED STRIPE ALONG THE LENGTH OF THE CHAMBER.

10. THE CHAMBER SHALL BE MANUFACTURED IN AN ISO 9001:2015 CERTIFIED FACILITY.

CULTEC NO. 4800™ WOVEN GEOTEXTILE
CULTEC NO. 4800 WOVEN GEOTEXTILE IS DESIGNED AS A UNDERLAYMENT TO PREVENT SCOURING CAUSED BY
WATER MOVEMENT WITHIN  THE CULTEC CHAMBERS AND FEED CONNECTORS UTILIZING THE CULTEC MANIFOLD
FEATURE. IT MAY ALSO BE USED AS A COMPONENT OF THE CULTEC SEPARATOR ROW TO ACT AS A BARRIER TO
PREVENT SOIL/CONTAMINANT INTRUSION INTO THE STONE WHILE ALLOWING FOR MAINTENANCE.

GEOTEXTILE PARAMETERS
1. THE GEOTEXTILE SHALL BE PROVIDED BY CULTEC, INC. OF BROOKFIELD, CT.

(203-775-4416 OR 1-800-428-5832)
2. THE GEOTEXTILE SHALL BE BLACK IN APPEARANCE.
3. THE GEOTEXTILE SHALL HAVE A TENSILE STRENGTH OF 550 X 550 LBS (2,448 X 2,448 N) PER ASTM D4632

TESTING METHOD.
4. THE GEOTEXTILE SHALL HAVE A ELONGATION @ BREAK RESISTANCE OF 20 X 20% PER ASTM D4632 TESTING

METHOD.
5. THE GEOTEXTILE SHALL HAVE A WIDE WIDTH TENSILE RESISTANCE OF 5,070 X 5,070 LBS/FT
         (74 X 74 KN/M) PER ASTM D4595 TESTING METHOD.
6. THE GEOTEXTILE SHALL HAVE A WIDE WIDTH TENSILE RESISTANCE  @ 2% STRAIN OF 960 X 1,096 LBS/FT

(14 X 16 KN/M) PER ASTM D4595 TESTING METHOD.
7. THE GEOTEXTILE SHALL HAVE A WIDE WIDTH TENSILE RESISTANCE  @ 5% STRAIN OF 2,740 X 2, 740 LBS/FT

(40 X 40 KN/M) PER ASTM D4595 TESTING METHOD.
8. THE GEOTEXTILE SHALL HAVE A WIDE WIDTH TENSILE RESISTANCE  @ 10% STRAIN OF 4,800 X 4,800 LBS/FT

(70 X 70 KN/M) PER ASTM D4595 TESTING METHOD.
9. THE GEOTEXTILE SHALL HAVE A CBR PUNCTURE RESISTANCE OF 1,700 LBS (7,560 N) PER ASTM D6241

TESTING METHOD.
10. THE GEOTEXTILE SHALL HAVE A TRAPEZOIDAL TEAR RESISTANCE OF 180 X 180 LBS (801 X 801 N) PER ASTM

D4533 TESTING METHOD.
11. THE GEOTEXTILE SHALL HAVE AN APPARENT OPENING SIZE OF 40 US STD. SIEVE (0.425 MM) PER ASTM D4751

TESTING METHOD.
12. THE GEOTEXTILE SHALL HAVE A PERMITTIVITY RATING OF 0.15 SEC-1 PER ASTM D4491 TESTING METHOD.
13. THE GEOTEXTILE SHALL HAVE A WATER FLOW RATING OF 11.5 GPM/FT2 (470 LPM/M2) PER ASTM D4491

TESTING METHOD.
14. THE GEOTEXTILE SHALL HAVE A UV RESISTANCE OF 80% @ 500 HRS. PER ASTM D4355 TESTING METHOD.

CULTEC RECHARGER 180HD SPECIFICATIONS

GENERAL
CULTEC RECHARGER® 180HD CHAMBERS ARE DESIGNED FOR UNDERGROUND
STORMWATER MANAGEMENT. THE CHAMBERS MAY BE USED FOR RETENTION, RECHARGING,
DETENTION OR CONTROLLING THE FLOW OF ON-SITE STORMWATER RUNOFF.

CHAMBER PARAMETERS

1. THE CHAMBERS SHALL BE MANUFACTURED BY CULTEC, INC. OF BROOKFIELD, CT.
(203-775-4416 OR 1-800-428-5832)

2. THE CHAMBER SHALL BE VACUUM THERMOFORMED OF HIGH MOLECULAR WEIGHT
HIGH DENSITY POLYETHYLENE (HMWHDPE) WITH A BLACK INTERIOR AND BLUE
EXTERIOR.

3. THE CHAMBER SHALL BE ARCHED IN SHAPE.

4. THE CHAMBER SHALL BE OPEN-BOTTOMED.

5. THE CHAMBER SHALL BE JOINED USING AN INTERLOCKING OVERLAPPING RIB METHOD.
CONNECTIONS MUST BE FULLY SHOULDERED OVERLAPPING RIBS, HAVING NO
SEPARATE COUPLINGS OR SEPARATE END WALLS.

6. THE NOMINAL CHAMBER DIMENSIONS OF THE CULTEC RECHARGER® 180HD SHALL BE
20.5 INCHES (521 MM) TALL, 36 INCHES (914 MM) WIDE AND 7.33 FEET (2.23 M) LONG. THE
INSTALLED LENGTH OF A JOINED RECHARGER® 180HD SHALL BE 6.33 FEET (1.93 M).

7. MAXIMUM INLET OPENING ON THE CHAMBER ENDWALL IS 15 INCH (375 MM) HDPE.

8. THE CHAMBER SHALL HAVE TWO SIDE PORTALS TO ACCEPT CULTEC HVLV® FC-24 FEED
CONNECTORS TO CREATE AN INTERNAL MANIFOLD. MAXIMUM ALLOWABLE O.D. IN THE
SIDE PORTAL IS 12.25 INCHES (311 MM).

9. THE NOMINAL CHAMBER DIMENSIONS OF THE CULTEC HVLV® FC-24 FEED CONNECTOR
SHALL BE 12 INCHES (305 MM) TALL, 16 INCHES (406 MM) WIDE AND 24.2 INCHES (614
MM) LONG.

10. THE NOMINAL STORAGE VOLUME OF THE RECHARGER® 180HD CHAMBER SHALL BE
3.445 FT3 / FT (0.32 M3 / M) - WITHOUT STONE.  THE NOMINAL STORAGE VOLUME OF A
SINGLE RECHARGER 180RHD STAND ALONE UNIT SHALL BE 25.25 FT3 (0.72 M3) -
WITHOUT STONE. THE NOMINAL STORAGE VOLUME OF A JOINED RECHARGER® 180EHD
AS AN INTERMEDIATE UNIT SHALL BE 21.81 FT3 (0.62 M3)  - WITHOUT STONE. THE
NOMINAL STORAGE VOLUME OF THE LENGTH ADJUSTMENT AMOUNT PER RUN SHALL
BE 3.445 FT3 (0.32 M3) - WITHOUT STONE.

11. THE NOMINAL STORAGE VOLUME OF THE HVLV® FC-24 FEED CONNECTOR SHALL BE
0.913 FT3 / FT (0.085 M3 / M) - WITHOUT STONE.

12. THE RECHARGER® 180HD CHAMBER SHALL HAVE SEVENTY-EIGHT DISCHARGE HOLES
BORED INTO THE SIDEWALLS OF THE UNIT'S CORE TO PROMOTE LATERAL
CONVEYANCE OF WATER.

13. THE RECHARGER® 180HD CHAMBER SHALL HAVE 14 CORRUGATIONS.

14. THE ENDWALL OF THE CHAMBER, WHEN PRESENT, SHALL BE AN INTEGRAL PART OF
THE CONTINUOUSLY FORMED UNIT. SEPARATE END PLATES CANNOT BE USED WITH
THIS UNIT.

15. THE RECHARGER® 180RHD STAND ALONE/STARTER UNIT MUST BE FORMED AS A
WHOLE CHAMBER HAVING TWO FULLY FORMED INTEGRAL ENDWALLS AND HAVING NO
SEPARATE END PLATES OR SEPARATE END WALLS.

16. THE RECHARGER® 180EHD END UNIT MUST BE FORMED AS A WHOLE CHAMBER HAVING
ONE FULLY FORMED INTEGRAL ENDWALL AND ONE FULLY OPEN END WALL AND HAVING
NO SEPARATE END PLATES OR END WALLS.

17. THE HVLV® FC-24 FEED CONNECTOR MUST BE FORMED AS A WHOLE CHAMBER HAVING
TWO OPEN END WALLS AND HAVING NO SEPARATE END PLATES OR SEPARATE END
WALLS. THE UNIT SHALL FIT INTO THE SIDE PORTALS OF THE RECHARGER® 180HD AND
ACT AS CROSS FEED CONNECTIONS.

18. CHAMBERS MUST HAVE HORIZONTAL STIFFENING FLEX REDUCTION STEPS BETWEEN
THE RIBS.

19. THE CHAMBER SHALL HAVE A RAISED INTEGRAL CAP AT THE TOP OF THE ARCH IN THE
CENTER OF EACH UNIT TO BE USED AS AN OPTIONAL INSPECTION PORT OR
CLEAN-OUT.

20. THE UNITS MAY BE TRIMMED TO CUSTOM LENGTHS BY CUTTING BACK TO ANY
CORRUGATION ON THE LARGE RIB END.

21. THE CHAMBER SHALL BE MANUFACTURED IN AN ISO 9001:2015 CERTIFIED FACILITY.

22. MAXIMUM ALLOWABLE COVER OVER THE TOP OF THE CHAMBER SHALL BE 12.0' (3.66 M).

23. THE CHAMBER SHALL BE DESIGNED AND MANUFACTURED TO MEET THE MATERIAL AND
STRUCTURAL REQUIREMENTS OF IAPMO PS 63-2019, INCLUDING RESISTANCE TO
AASHTO H-10 HIGHWAY LIVE LOADS, WHEN INSTALLED IN ACCORDANCE WITH CULTEC'S
INSTALLATION INSTRUCTIONS.

24. THE CHAMBER SHALL BE DESIGNED TO WITHSTAND TRAFFIC LOADS WHEN INSTALLED
ACCORDING TO CULTEC'S RECOMMENDED INSTALLATION INSTRUCTIONS.

CULTEC NO. 410™ NON-WOVEN GEOTEXTILE
CULTEC NO. 410™ NON-WOVEN GEOTEXTILE MAY BE USED WITH CULTEC CONTACTOR® AND RECHARGER®
STORMWATER INSTALLATIONS TO PROVIDE A BARRIER THAT PREVENTS SOIL INTRUSION INTO THE STONE.

GEOTEXTILE PARAMETERS

1. THE GEOTEXTILE SHALL BE PROVIDED BY CULTEC, INC. OF BROOKFIELD, CT. (203-775-4416 OR
1-800-428-5832)

2. THE GEOTEXTILE SHALL BE BLACK IN APPEARANCE.

3. THE GEOTEXTILE SHALL HAVE A TYPICAL WEIGHT OF 4.5 OZ/SY (142 G/M).

4. THE GEOTEXTILE SHALL HAVE A TENSILE STRENGTH VALUE OF 120 LBS (533 N) PER ASTM D4632 TESTING
METHOD.

5. THE GEOTEXTILE SHALL HAVE AN ELONGATION @ BREAK VALUE OF 50% PER ASTM D4632 TESTING METHOD.

6. THE GEOTEXTILE SHALL HAVE A MULLEN BURST VALUE OF 225 PSI (1551 KPA) PER ASTM D3786 TESTING
METHOD.

7. THE GEOTEXTILE SHALL HAVE A PUNCTURE STRENGTH VALUE OF 65 LBS (289 N) PER ASTM D4833 TESTING
METHOD.

8. THE GEOTEXTILE SHALL HAVE A CBR PUNCTURE VALUE OF 340 LBS (1513 N) PER ASTM D6241 TESTING
METHOD.

9. THE GEOTEXTILE SHALL HAVE A TRAPEZOID TEAR VALUE OF 50 LBS (222 N) PER ASTM D4533 TESTING
METHOD.

10. THE GEOTEXTILE SHALL HAVE A AOS VALUE OF 70 U.S. SIEVE (0.212 MM) PER ASTM D4751 TESTING METHOD.

11. THE GEOTEXTILE SHALL HAVE A PERMITTIVITY VALUE OF 1.7 SEC-1 PER ASTM D4491 TESTING METHOD.

12. THE GEOTEXTILE SHALL HAVE A WATER FLOW RATE VALUE OF 135 GAL/MIN/SF (5500 L/MIN/SM) PER ASTM
D4491 TESTING METHOD.

13. THE GEOTEXTILE SHALL HAVE A UV STABILITY @ 500 HOURS VALUE OF 70% PER ASTM D4355 TESTING
METHOD.



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
  --------------------------------------------------------------

  WARNING 01: wet weather time step reduced to recording interval for Rain Gage 2yr
  WARNING 04: minimum elevation drop used for Conduit C17
  WARNING 02: maximum depth increased for Node J4
  WARNING 02: maximum depth increased for Node J8
  
  *************
  Element Count
  *************
  Number of rain gages ...... 9
  Number of subcatchments ... 14
  Number of nodes ........... 18
  Number of links ........... 17
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  1_25mm_Chicago_3h    1_25mm_Chicago_3h              CUMULATIVE   1 min.
  2_2yr_Chicago_3h     2yr_Chicago_3h                 INTENSITY    1 min.
  2yr                  2yr                            INTENSITY    1 min.
  3_5yr_Chicago_3h     3_5yr_Chicago_3h               INTENSITY    1 min.
  4_10yr_Chicago_3h    4_10yr_Chicago_3h              INTENSITY    1 min.
  5_25yr_Chicago_3h    5_25yr_Chicago_3h              INTENSITY    1 min.
  6_50yr_Chicago_3h    6_50yr_Chicago_3h              INTENSITY    1 min.
  7_100yr_Chicago_3h   7_100yr_Chicago_3h             INTENSITY    1 min.
  8_100yr_Chicago_3h_10min 8_100yr_Chicago_3h_10min       CUMULATIVE  10 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet              
  -----------------------------------------------------------------------------------------------------------
  101                        0.08     24.00     70.00    1.0000 2yr                  J5                  
  102                        0.36     45.00     99.00    1.0000 2yr                  J6                  
  103                        0.10     16.00     75.00    1.0000 2yr                  J4                  
  104                        0.25     32.00     60.00    1.0000 2yr                  J7                  
  105                        0.10     23.20     70.00    1.0000 2yr                  J6                  
  106                        0.30     35.00     99.00    1.0000 2yr                  J1                  
  107                        0.08     13.00     55.00    1.0000 2yr                  J11                 
  108                        0.18     29.00     75.00    1.0000 2yr                  J1                  
  109                        0.11     29.00     85.00    1.0000 2yr                  J8                  
  110                        0.14     36.00     80.00    1.0000 2yr                  J9                  
  111                        0.37     28.00     15.00    0.5000 2yr                  J3                  



  112                        0.46     30.00     15.00    0.5000 2yr                  J2                  
  113                        0.38     28.00     10.00    0.5000 2yr                  J14                 
  114                        0.42     29.00     10.00    0.5000 2yr                  J10                 
  
  
  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  J1                   JUNCTION             65.20      2.00     100.0
  J10                  JUNCTION             67.10      2.00     100.0
  J11                  JUNCTION             65.15      3.13      20.0
  J12                  JUNCTION             67.05      2.00     100.0
  J13                  JUNCTION             66.60      2.00     100.0
  J14                  JUNCTION             66.63      2.00     100.0
  J15                  JUNCTION             66.50      2.00      50.0
  J2                   JUNCTION             67.49      2.00     100.0
  J3                   JUNCTION             66.66      2.00     100.0
  J4                   JUNCTION             65.77      2.50     100.0
  J5                   JUNCTION             65.73      2.00     100.0
  J6                   JUNCTION             65.60      1.92     100.0
  J7                   JUNCTION             65.45      2.00     100.0
  J8                   JUNCTION             65.48      2.50     100.0
  J9                   JUNCTION             65.41      2.00     100.0
  OF1                  OUTFALL              65.30      0.38       0.0
  OF2                  OUTFALL              65.10      0.38       0.0
  OF3                  OUTFALL              66.50      1.00       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J2               J10              CONDUIT          123.1    0.3169    0.0300
  C10              J10              J12              CONDUIT          120.9    0.0414    0.0300
  C11              J3               J14              CONDUIT          123.8    0.0242    0.0300
  C12              J12              J15              CONDUIT           54.9    1.0023    0.0300
  C13              J13              J15              CONDUIT           39.3    0.2543    0.0300
  C14              J14              J13              CONDUIT          122.5    0.0245    0.0300
  C15              J4               J2               CONDUIT           18.7    1.4937    0.0200
  C16              J8               J10              CONDUIT           53.4    0.7111    0.0200
  C17              J15              OF3              CONDUIT            7.4    0.0041    0.0300
  C2               J4               J5               CONDUIT           28.6    0.1396    0.0130
  C3               J5               J6               CONDUIT           31.6    0.4117    0.0130
  C4               J6               J7               CONDUIT           40.9    0.3669    0.0130
  C5               J7               OF1              CONDUIT           31.0    0.4834    0.0130
  C6               J8               J9               CONDUIT           25.1    0.2790    0.0130
  C7               J9               J1               CONDUIT           45.7    0.4594    0.0130
  C8               J1               J11              CONDUIT           50.8    0.0984    0.0130
  C9               J11              OF2              CONDUIT           16.0    0.3129    0.0130
  



  
  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               TRAPEZOIDAL          0.60     3.12     0.33     9.40        1     2.79
  C10              TRAPEZOIDAL          1.50    18.75     0.92    20.00        1    12.06
  C11              TRAPEZOIDAL          2.00    29.60     1.17    24.80        1    17.10
  C12              TRAPEZOIDAL          2.00    52.00     1.13    46.00        1   187.80
  C13              TRAPEZOIDAL          2.00    52.00     1.13    46.00        1    94.59
  C14              TRAPEZOIDAL          2.00    29.60     1.17    24.80        1    17.19
  C15              TRAPEZOIDAL          0.50    11.25     0.45    25.00        1    40.27
  C16              TRAPEZOIDAL          0.50    11.25     0.45    25.00        1    27.79
  C17              TRAPEZOIDAL          1.00    15.00     0.60    25.00        1     2.28
  C2               CIRCULAR             0.25     0.05     0.06     0.25        1     0.02
  C3               CIRCULAR             0.38     0.11     0.09     0.38        1     0.11
  C4               CIRCULAR             0.38     0.11     0.09     0.38        1     0.11
  C5               CIRCULAR             0.38     0.11     0.09     0.38        1     0.12
  C6               CIRCULAR             0.30     0.07     0.07     0.30        1     0.05
  C7               CIRCULAR             0.38     0.11     0.09     0.38        1     0.12
  C8               CIRCULAR             0.38     0.11     0.09     0.38        1     0.06
  C9               CIRCULAR             0.38     0.11     0.09     0.38        1     0.10
  
  
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CMS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 08/23/2021 00:01:00
  Ending Date .............. 08/24/2021 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00
  Dry Time Step ............ 00:05:00



  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 4
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.106        31.841
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.045        13.423
  Surface Runoff ...........         0.057        17.206
  Final Storage ............         0.004         1.223
  Continuity Error (%) .....        -0.032
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.057         0.573
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.057         0.571
  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         0.003
  Continuity Error (%) .....        -0.065
  
  
  *************************
  Highest Continuity Errors
  *************************
  Node J10 (1.70%)
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link C9 (1.10%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************



  Routing Time Step Summary
  *************************
  Minimum Time Step           :     1.39 sec
  Average Time Step           :     4.99 sec
  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.02
  Percent Not Converging      :     0.04
  Time Step Frequencies       :
      5.000 -  3.155 sec      :    99.79 %
      3.155 -  1.991 sec      :     0.19 %
      1.991 -  1.256 sec      :     0.02 %
      1.256 -  0.792 sec      :     0.00 %
      0.792 -  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      CMS
  ------------------------------------------------------------------------------------------------------------------------------
  101                       31.84       0.00       0.00       7.45      21.48       1.73      23.21        0.02     0.02   0.729
  102                       31.84       0.00       0.00       0.25      30.37       0.06      30.43        0.11     0.09   0.956
  103                       31.84       0.00       0.00       6.22      23.01       1.42      24.44        0.02     0.02   0.767
  104                       31.84       0.00       0.00      10.02      18.41       2.22      20.63        0.05     0.04   0.648
  105                       31.84       0.00       0.00       7.46      21.48       1.72      23.20        0.02     0.02   0.729
  106                       31.84       0.00       0.00       0.25      30.37       0.06      30.43        0.09     0.07   0.956
  107                       31.84       0.00       0.00      11.26      16.88       2.50      19.38        0.02     0.01   0.609
  108                       31.84       0.00       0.00       6.22      23.01       1.42      24.43        0.04     0.04   0.767
  109                       31.84       0.00       0.00       3.72      26.08       0.87      26.96        0.03     0.03   0.847
  110                       31.84       0.00       0.00       4.96      24.55       1.16      25.71        0.04     0.03   0.807
  111                       31.84       0.00       0.00      21.97       4.60       4.02       8.62        0.03     0.02   0.271
  112                       31.84       0.00       0.00      22.07       4.60       3.92       8.52        0.04     0.02   0.268
  113                       31.84       0.00       0.00      23.32       3.07       4.20       7.27        0.03     0.01   0.228
  114                       31.84       0.00       0.00      23.39       3.07       4.14       7.21        0.03     0.01   0.226
  
  
  ******************
  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
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.02     0.85    66.05     0  01:13        0.85
  J10                  JUNCTION     0.01     0.03    67.13     0  02:33        0.03
  J11                  JUNCTION     0.02     0.45    65.60     0  01:12        0.43
  J12                  JUNCTION     0.00     0.01    67.06     0  02:42        0.01



  J13                  JUNCTION     0.00     0.01    66.61     0  02:29        0.01
  J14                  JUNCTION     0.01     0.04    66.67     0  02:16        0.04
  J15                  JUNCTION     0.01     0.03    66.53     0  02:43        0.03
  J2                   JUNCTION     0.00     0.04    67.53     0  01:27        0.04
  J3                   JUNCTION     0.00     0.03    66.69     0  01:23        0.03
  J4                   JUNCTION     0.01     0.48    66.25     0  01:13        0.45
  J5                   JUNCTION     0.01     0.52    66.25     0  01:13        0.44
  J6                   JUNCTION     0.01     0.58    66.18     0  01:13        0.56
  J7                   JUNCTION     0.02     0.47    65.92     0  01:13        0.46
  J8                   JUNCTION     0.01     0.66    66.14     0  01:13        0.66
  J9                   JUNCTION     0.01     0.70    66.11     0  01:13        0.70
  OF1                  OUTFALL      0.01     0.31    65.61     0  01:13        0.31
  OF2                  OUTFALL      0.01     0.31    65.41     0  01:13        0.31
  OF3                  OUTFALL      0.00     0.01    66.51     0  02:43        0.01
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent
  -------------------------------------------------------------------------------------------------
  J1                   JUNCTION     0.105    0.166     0  01:13       0.134       0.201      -0.050
  J10                  JUNCTION     0.014    0.016     0  01:12      0.0305      0.0699       1.734
  J11                  JUNCTION     0.013    0.178     0  01:13      0.0161       0.217      -0.022
  J12                  JUNCTION     0.000    0.007     0  02:35           0      0.0687       0.168
  J13                  JUNCTION     0.000    0.006     0  02:19           0      0.0588       0.193
  J14                  JUNCTION     0.013    0.014     0  01:12      0.0273      0.0593       0.938
  J15                  JUNCTION     0.000    0.013     0  02:36           0       0.127       0.597
  J2                   JUNCTION     0.021    0.021     0  01:12      0.0392      0.0392      -0.404
  J3                   JUNCTION     0.017    0.017     0  01:12       0.032       0.032      -0.168
  J4                   JUNCTION     0.020    0.020     0  01:12      0.0234      0.0234      -0.013
  J5                   JUNCTION     0.019    0.037     0  01:13      0.0194      0.0428      -0.080
  J6                   JUNCTION     0.105    0.137     0  01:13       0.134       0.177      -0.037
  J7                   JUNCTION     0.040    0.175     0  01:13      0.0505       0.227      -0.008
  J8                   JUNCTION     0.028    0.028     0  01:12      0.0296      0.0296      -0.082
  J9                   JUNCTION     0.034    0.062     0  01:13      0.0365      0.0661      -0.157
  OF1                  OUTFALL      0.000    0.175     0  01:13           0       0.227       0.000
  OF2                  OUTFALL      0.000    0.178     0  01:13           0       0.217       0.000
  OF3                  OUTFALL      0.000    0.013     0  02:43           0       0.126       0.000
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim



  Node                 Type      Surcharged         Meters       Meters
  ---------------------------------------------------------------------
  J1                   JUNCTION        0.14          0.480        1.145
  J11                  JUNCTION        0.04          0.078        2.677
  J5                   JUNCTION        0.02          0.144        1.481
  J6                   JUNCTION        0.06          0.205        1.340
  J7                   JUNCTION        0.05          0.097        1.528
  J9                   JUNCTION        0.06          0.328        1.297
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CMS       CMS    10^6 ltr
  -----------------------------------------------------------
  OF1                   25.92     0.012     0.175       0.227
  OF2                   25.33     0.011     0.178       0.217
  OF3                   92.96     0.002     0.013       0.126
  -----------------------------------------------------------
  System                48.07     0.024     0.347       0.571
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT     0.006     0  01:49      0.17    0.00    0.05
  C10                  CONDUIT     0.007     0  02:35      0.06    0.00    0.01
  C11                  CONDUIT     0.005     0  01:32      0.05    0.00    0.01
  C12                  CONDUIT     0.007     0  02:42      0.08    0.00    0.01
  C13                  CONDUIT     0.006     0  02:29      0.07    0.00    0.01
  C14                  CONDUIT     0.006     0  02:19      0.06    0.00    0.01
  C15                  CONDUIT     0.000     0  00:00      0.00    0.00    0.04
  C16                  CONDUIT     0.000     0  00:00      0.00    0.00    0.03
  C17                  CONDUIT     0.013     0  02:43      0.12    0.01    0.02
  C2                   CONDUIT     0.022     0  01:14      0.51    0.99    1.00
  C3                   CONDUIT     0.037     0  01:13      0.40    0.33    1.00
  C4                   CONDUIT     0.138     0  01:13      1.25    1.30    1.00



  C5                   CONDUIT     0.175     0  01:13      1.66    1.43    0.91
  C6                   CONDUIT     0.030     0  01:13      0.59    0.59    1.00
  C7                   CONDUIT     0.062     0  01:13      0.56    0.52    1.00
  C8                   CONDUIT     0.166     0  01:13      1.50    3.01    1.00
  C9                   CONDUIT     0.178     0  01:13      1.69    1.82    0.91
  
  
  ***************************
  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  
  -------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.91  0.00
  C10                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C11                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.94  0.00
  C12                     1.00   0.04  0.00  0.00  0.96  0.00  0.00  0.00  0.93  0.00
  C13                     1.00   0.04  0.00  0.00  0.96  0.00  0.00  0.00  0.93  0.00
  C14                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C15                     1.00   0.00  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00
  C16                     1.00   0.00  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00
  C17                     1.00   0.06  0.00  0.00  0.94  0.00  0.00  0.00  0.00  0.00
  C2                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C3                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.88  0.00
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.98  0.00
  C5                      1.00   0.00  0.00  0.00  0.89  0.11  0.00  0.00  0.00  0.00
  C6                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.39  0.00
  C7                      1.00   0.00  0.01  0.00  0.99  0.00  0.00  0.00  0.99  0.00
  C8                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.75  0.00
  C9                      1.00   0.00  0.00  0.00  0.95  0.05  0.00  0.00  0.00  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C2                          0.05      0.05      0.06      0.01         0.01
  C3                          0.02      0.02      0.06      0.01         0.01
  C4                          0.05      0.06      0.05      0.09         0.05
  C5                          0.01      0.05      0.01      0.11         0.01
  C6                          0.06      0.06      0.08      0.01         0.01
  C7                          0.05      0.05      0.14      0.01         0.01
  C8                          0.04      0.14      0.04      0.25         0.04
  C9                          0.01      0.04      0.01      0.14         0.01
  



  Analysis begun on:  Tue Sep  7 00:58:56 2021
  Analysis ended on:  Tue Sep  7 00:58:59 2021
  Total elapsed time: 00:00:03



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
  --------------------------------------------------------------

  WARNING 01: wet weather time step reduced to recording interval for Rain Gage 5yr
  WARNING 04: minimum elevation drop used for Conduit C17
  WARNING 02: maximum depth increased for Node J4
  WARNING 02: maximum depth increased for Node J8
  
  *************
  Element Count
  *************
  Number of rain gages ...... 9
  Number of subcatchments ... 14
  Number of nodes ........... 18
  Number of links ........... 17
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  1_25mm_Chicago_3h    1_25mm_Chicago_3h              CUMULATIVE   1 min.
  2_2yr_Chicago_3h     2yr_Chicago_3h                 INTENSITY    1 min.
  3_5yr_Chicago_3h     3_5yr_Chicago_3h               INTENSITY    1 min.
  4_10yr_Chicago_3h    4_10yr_Chicago_3h              INTENSITY    1 min.
  5_25yr_Chicago_3h    5_25yr_Chicago_3h              INTENSITY    1 min.
  5yr                  5yr                            INTENSITY    1 min.
  6_50yr_Chicago_3h    6_50yr_Chicago_3h              INTENSITY    1 min.
  7_100yr_Chicago_3h   7_100yr_Chicago_3h             INTENSITY    1 min.
  8_100yr_Chicago_3h_10min 8_100yr_Chicago_3h_10min       CUMULATIVE  10 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet              
  -----------------------------------------------------------------------------------------------------------
  101                        0.08     24.00     70.00    1.0000 5yr                  J5                  
  102                        0.36     45.00     99.00    1.0000 5yr                  J6                  
  103                        0.10     16.00     75.00    1.0000 5yr                  J4                  
  104                        0.25     32.00     60.00    1.0000 5yr                  J7                  
  105                        0.10     23.20     70.00    1.0000 5yr                  J6                  
  106                        0.30     35.00     99.00    1.0000 5yr                  J1                  
  107                        0.08     13.00     55.00    1.0000 5yr                  J11                 
  108                        0.18     29.00     75.00    1.0000 5yr                  J1                  
  109                        0.11     29.00     85.00    1.0000 5yr                  J8                  
  110                        0.14     36.00     80.00    1.0000 5yr                  J9                  
  111                        0.37     28.00     15.00    0.5000 5yr                  J3                  



  112                        0.46     30.00     15.00    0.5000 5yr                  J2                  
  113                        0.38     28.00     10.00    0.5000 5yr                  J14                 
  114                        0.42     29.00     10.00    0.5000 5yr                  J10                 
  
  
  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  J1                   JUNCTION             65.20      2.00     100.0
  J10                  JUNCTION             67.10      2.00     100.0
  J11                  JUNCTION             65.15      3.13      20.0
  J12                  JUNCTION             67.05      2.00     100.0
  J13                  JUNCTION             66.60      2.00     100.0
  J14                  JUNCTION             66.63      2.00     100.0
  J15                  JUNCTION             66.50      2.00      50.0
  J2                   JUNCTION             67.49      2.00     100.0
  J3                   JUNCTION             66.66      2.00     100.0
  J4                   JUNCTION             65.77      2.50     100.0
  J5                   JUNCTION             65.73      2.00     100.0
  J6                   JUNCTION             65.60      1.92     100.0
  J7                   JUNCTION             65.45      2.00     100.0
  J8                   JUNCTION             65.48      2.50     100.0
  J9                   JUNCTION             65.41      2.00     100.0
  OF1                  OUTFALL              65.30      0.38       0.0
  OF2                  OUTFALL              65.10      0.38       0.0
  OF3                  OUTFALL              66.50      1.00       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J2               J10              CONDUIT          123.1    0.3169    0.0300
  C10              J10              J12              CONDUIT          120.9    0.0414    0.0300
  C11              J3               J14              CONDUIT          123.8    0.0242    0.0300
  C12              J12              J15              CONDUIT           54.9    1.0023    0.0300
  C13              J13              J15              CONDUIT           39.3    0.2543    0.0300
  C14              J14              J13              CONDUIT          122.5    0.0245    0.0300
  C15              J4               J2               CONDUIT           18.7    1.4937    0.0200
  C16              J8               J10              CONDUIT           53.4    0.7111    0.0200
  C17              J15              OF3              CONDUIT            7.4    0.0041    0.0300
  C2               J4               J5               CONDUIT           28.6    0.1396    0.0130
  C3               J5               J6               CONDUIT           31.6    0.4117    0.0130
  C4               J6               J7               CONDUIT           40.9    0.3669    0.0130
  C5               J7               OF1              CONDUIT           31.0    0.4834    0.0130
  C6               J8               J9               CONDUIT           25.1    0.2790    0.0130
  C7               J9               J1               CONDUIT           45.7    0.4594    0.0130
  C8               J1               J11              CONDUIT           50.8    0.0984    0.0130
  C9               J11              OF2              CONDUIT           16.0    0.3129    0.0130
  



  
  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               TRAPEZOIDAL          0.60     3.12     0.33     9.40        1     2.79
  C10              TRAPEZOIDAL          1.50    18.75     0.92    20.00        1    12.06
  C11              TRAPEZOIDAL          2.00    29.60     1.17    24.80        1    17.10
  C12              TRAPEZOIDAL          2.00    52.00     1.13    46.00        1   187.80
  C13              TRAPEZOIDAL          2.00    52.00     1.13    46.00        1    94.59
  C14              TRAPEZOIDAL          2.00    29.60     1.17    24.80        1    17.19
  C15              TRAPEZOIDAL          0.50    11.25     0.45    25.00        1    40.27
  C16              TRAPEZOIDAL          0.50    11.25     0.45    25.00        1    27.79
  C17              TRAPEZOIDAL          1.00    15.00     0.60    25.00        1     2.28
  C2               CIRCULAR             0.25     0.05     0.06     0.25        1     0.02
  C3               CIRCULAR             0.38     0.11     0.09     0.38        1     0.11
  C4               CIRCULAR             0.38     0.11     0.09     0.38        1     0.11
  C5               CIRCULAR             0.38     0.11     0.09     0.38        1     0.12
  C6               CIRCULAR             0.30     0.07     0.07     0.30        1     0.05
  C7               CIRCULAR             0.38     0.11     0.09     0.38        1     0.12
  C8               CIRCULAR             0.38     0.11     0.09     0.38        1     0.06
  C9               CIRCULAR             0.38     0.11     0.09     0.38        1     0.10
  
  
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CMS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 08/23/2021 00:01:00
  Ending Date .............. 08/24/2021 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00
  Dry Time Step ............ 00:05:00



  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 4
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.142        42.490
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.052        15.732
  Surface Runoff ...........         0.085        25.552
  Final Storage ............         0.004         1.223
  Continuity Error (%) .....        -0.041
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.085         0.851
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.085         0.849
  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         0.003
  Continuity Error (%) .....        -0.054
  
  
  *************************
  Highest Continuity Errors
  *************************
  Node J10 (1.11%)
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link C9 (1.67%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************



  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.81 sec
  Average Time Step           :     4.97 sec
  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.04
  Percent Not Converging      :     0.13
  Time Step Frequencies       :
      5.000 -  3.155 sec      :    99.21 %
      3.155 -  1.991 sec      :     0.78 %
      1.991 -  1.256 sec      :     0.01 %
      1.256 -  0.792 sec      :     0.01 %
      0.792 -  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      CMS
  ------------------------------------------------------------------------------------------------------------------------------
  101                       42.49       0.00       0.00       8.73      28.94       3.64      32.59        0.03     0.03   0.767
  102                       42.49       0.00       0.00       0.29      40.92       0.12      41.04        0.15     0.12   0.966
  103                       42.49       0.00       0.00       7.30      31.01       3.02      34.02        0.03     0.03   0.801
  104                       42.49       0.00       0.00      11.74      24.81       4.75      29.56        0.07     0.06   0.696
  105                       42.49       0.00       0.00       8.75      28.94       3.63      32.57        0.03     0.03   0.767
  106                       42.49       0.00       0.00       0.29      40.92       0.12      41.04        0.12     0.10   0.966
  107                       42.49       0.00       0.00      13.20      22.74       5.36      28.10        0.02     0.02   0.661
  108                       42.49       0.00       0.00       7.30      31.01       3.02      34.02        0.06     0.05   0.801
  109                       42.49       0.00       0.00       4.36      35.14       1.83      36.98        0.04     0.04   0.870
  110                       42.49       0.00       0.00       5.82      33.08       2.44      35.51        0.05     0.05   0.836
  111                       42.49       0.00       0.00      25.75       6.20       9.29      15.50        0.06     0.02   0.365
  112                       42.49       0.00       0.00      25.87       6.20       9.17      15.37        0.07     0.03   0.362
  113                       42.49       0.00       0.00      27.33       4.14       9.78      13.92        0.05     0.02   0.328
  114                       42.49       0.00       0.00      27.41       4.14       9.70      13.84        0.06     0.02   0.326
  
  
  ******************
  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
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.03     1.53    66.73     0  01:12        1.53
  J10                  JUNCTION     0.01     0.05    67.15     0  02:06        0.05
  J11                  JUNCTION     0.02     0.64    65.79     0  01:12        0.64
  J12                  JUNCTION     0.00     0.01    67.06     0  02:13        0.01



  J13                  JUNCTION     0.00     0.02    66.62     0  02:04        0.02
  J14                  JUNCTION     0.01     0.06    66.69     0  01:54        0.06
  J15                  JUNCTION     0.01     0.05    66.55     0  02:13        0.05
  J2                   JUNCTION     0.01     0.06    67.55     0  01:29        0.06
  J3                   JUNCTION     0.00     0.04    66.70     0  01:26        0.04
  J4                   JUNCTION     0.01     1.29    67.06     0  01:12        1.24
  J5                   JUNCTION     0.01     1.23    66.96     0  01:12        1.21
  J6                   JUNCTION     0.02     1.33    66.93     0  01:12        1.31
  J7                   JUNCTION     0.02     0.90    66.35     0  01:12        0.89
  J8                   JUNCTION     0.01     1.42    66.90     0  01:12        1.40
  J9                   JUNCTION     0.02     1.44    66.85     0  01:12        1.43
  OF1                  OUTFALL      0.02     0.35    65.65     0  01:12        0.35
  OF2                  OUTFALL      0.01     0.35    65.45     0  01:12        0.35
  OF3                  OUTFALL      0.00     0.02    66.52     0  02:13        0.02
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent
  -------------------------------------------------------------------------------------------------
  J1                   JUNCTION     0.152    0.239     0  01:12       0.183       0.274      -0.048
  J10                  JUNCTION     0.020    0.025     0  01:36      0.0586        0.13       1.125
  J11                  JUNCTION     0.019    0.258     0  01:12      0.0233       0.298      -0.025
  J12                  JUNCTION     0.000    0.016     0  02:08           0       0.128       0.092
  J13                  JUNCTION     0.000    0.016     0  01:56           0       0.109       0.109
  J14                  JUNCTION     0.018    0.022     0  01:28      0.0523        0.11       0.572
  J15                  JUNCTION     0.000    0.031     0  02:09           0       0.237       0.338
  J2                   JUNCTION     0.030    0.030     0  01:12      0.0707      0.0707      -0.566
  J3                   JUNCTION     0.025    0.025     0  01:12      0.0575      0.0575      -0.252
  J4                   JUNCTION     0.029    0.048     0  01:11      0.0326       0.033       0.003
  J5                   JUNCTION     0.027    0.057     0  01:12      0.0272      0.0603      -0.197
  J6                   JUNCTION     0.152    0.208     0  01:12       0.182       0.242      -0.026
  J7                   JUNCTION     0.058    0.266     0  01:12      0.0724       0.314       0.002
  J8                   JUNCTION     0.041    0.041     0  01:12      0.0406      0.0407      -0.068
  J9                   JUNCTION     0.050    0.088     0  01:12      0.0504       0.091      -0.079
  OF1                  OUTFALL      0.000    0.266     0  01:12           0       0.314       0.000
  OF2                  OUTFALL      0.000    0.258     0  01:12           0       0.298       0.000
  OF3                  OUTFALL      0.000    0.031     0  02:13           0       0.237       0.000
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim



  Node                 Type      Surcharged         Meters       Meters
  ---------------------------------------------------------------------
  J1                   JUNCTION        0.20          1.160        0.465
  J11                  JUNCTION        0.10          0.264        2.491
  J5                   JUNCTION        0.10          0.858        0.767
  J6                   JUNCTION        0.13          0.953        0.592
  J7                   JUNCTION        0.12          0.523        1.102
  J9                   JUNCTION        0.12          1.065        0.560
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CMS       CMS    10^6 ltr
  -----------------------------------------------------------
  OF1                   26.38     0.018     0.266       0.314
  OF2                   25.83     0.017     0.258       0.298
  OF3                   93.25     0.003     0.031       0.237
  -----------------------------------------------------------
  System                48.49     0.038     0.524       0.849
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT     0.015     0  01:41      0.22    0.01    0.08
  C10                  CONDUIT     0.016     0  02:08      0.09    0.00    0.02
  C11                  CONDUIT     0.012     0  01:29      0.06    0.00    0.02
  C12                  CONDUIT     0.016     0  02:13      0.11    0.00    0.01
  C13                  CONDUIT     0.015     0  02:04      0.10    0.00    0.02
  C14                  CONDUIT     0.016     0  01:56      0.08    0.00    0.02
  C15                  CONDUIT     0.000     0  00:00      0.00    0.00    0.06
  C16                  CONDUIT     0.000     0  00:00      0.00    0.00    0.05
  C17                  CONDUIT     0.031     0  02:13      0.19    0.01    0.03
  C2                   CONDUIT     0.032     0  01:13      0.64    1.42    1.00
  C3                   CONDUIT     0.057     0  01:12      0.51    0.50    1.00
  C4                   CONDUIT     0.208     0  01:12      1.88    1.96    1.00



  C5                   CONDUIT     0.266     0  01:12      2.43    2.18    0.97
  C6                   CONDUIT     0.042     0  01:13      0.59    0.81    1.00
  C7                   CONDUIT     0.088     0  01:12      0.80    0.74    1.00
  C8                   CONDUIT     0.239     0  01:12      2.16    4.35    1.00
  C9                   CONDUIT     0.258     0  01:12      2.36    2.63    0.97
  
  
  ***************************
  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  
  -------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.92  0.00
  C10                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C11                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.89  0.00
  C12                     1.00   0.04  0.00  0.00  0.96  0.00  0.00  0.00  0.93  0.00
  C13                     1.00   0.03  0.00  0.00  0.97  0.00  0.00  0.00  0.93  0.00
  C14                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C15                     1.00   0.00  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00
  C16                     1.00   0.00  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00
  C17                     1.00   0.05  0.00  0.00  0.95  0.00  0.00  0.00  0.00  0.00
  C2                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C3                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.89  0.00
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.98  0.00
  C5                      1.00   0.00  0.00  0.00  0.89  0.11  0.00  0.00  0.00  0.00
  C6                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.39  0.00
  C7                      1.00   0.00  0.01  0.00  0.99  0.00  0.00  0.00  0.99  0.00
  C8                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.75  0.00
  C9                      1.00   0.00  0.00  0.00  0.95  0.05  0.00  0.00  0.00  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C2                          0.12      0.12      0.13      0.07         0.08
  C3                          0.10      0.10      0.13      0.01         0.01
  C4                          0.12      0.13      0.12      0.15         0.12
  C5                          0.01      0.12      0.01      0.18         0.01
  C6                          0.12      0.12      0.14      0.01         0.01
  C7                          0.12      0.12      0.20      0.01         0.01
  C8                          0.10      0.20      0.10      0.33         0.10
  C9                          0.01      0.10      0.01      0.21         0.01
  



  Analysis begun on:  Tue Sep  7 00:58:56 2021
  Analysis ended on:  Tue Sep  7 00:58:59 2021
  Total elapsed time: 00:00:03



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
  --------------------------------------------------------------

  WARNING 01: wet weather time step reduced to recording interval for Rain Gage 10yr
  WARNING 04: minimum elevation drop used for Conduit C17
  WARNING 02: maximum depth increased for Node J4
  WARNING 02: maximum depth increased for Node J8
  
  *************
  Element Count
  *************
  Number of rain gages ...... 9
  Number of subcatchments ... 14
  Number of nodes ........... 18
  Number of links ........... 17
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  1_25mm_Chicago_3h    1_25mm_Chicago_3h              CUMULATIVE   1 min.
  10yr                 10yr                           INTENSITY    1 min.
  2_2yr_Chicago_3h     2yr_Chicago_3h                 INTENSITY    1 min.
  3_5yr_Chicago_3h     3_5yr_Chicago_3h               INTENSITY    1 min.
  4_10yr_Chicago_3h    4_10yr_Chicago_3h              INTENSITY    1 min.
  5_25yr_Chicago_3h    5_25yr_Chicago_3h              INTENSITY    1 min.
  6_50yr_Chicago_3h    6_50yr_Chicago_3h              INTENSITY    1 min.
  7_100yr_Chicago_3h   7_100yr_Chicago_3h             INTENSITY    1 min.
  8_100yr_Chicago_3h_10min 8_100yr_Chicago_3h_10min       CUMULATIVE  10 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet              
  -----------------------------------------------------------------------------------------------------------
  101                        0.08     24.00     70.00    1.0000 10yr                 J5                  
  102                        0.36     45.00     99.00    1.0000 10yr                 J6                  
  103                        0.10     16.00     75.00    1.0000 10yr                 J4                  
  104                        0.25     32.00     60.00    1.0000 10yr                 J7                  
  105                        0.10     23.20     70.00    1.0000 10yr                 J6                  
  106                        0.30     35.00     99.00    1.0000 10yr                 J1                  
  107                        0.08     13.00     55.00    1.0000 10yr                 J11                 
  108                        0.18     29.00     75.00    1.0000 10yr                 J1                  
  109                        0.11     29.00     85.00    1.0000 10yr                 J8                  
  110                        0.14     36.00     80.00    1.0000 10yr                 J9                  
  111                        0.37     28.00     15.00    0.5000 10yr                 J3                  



  112                        0.46     30.00     15.00    0.5000 10yr                 J2                  
  113                        0.38     28.00     10.00    0.5000 10yr                 J14                 
  114                        0.42     29.00     10.00    0.5000 10yr                 J10                 
  
  
  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  J1                   JUNCTION             65.20      2.00     100.0
  J10                  JUNCTION             67.10      2.00     100.0
  J11                  JUNCTION             65.15      3.13      20.0
  J12                  JUNCTION             67.05      2.00     100.0
  J13                  JUNCTION             66.60      2.00     100.0
  J14                  JUNCTION             66.63      2.00     100.0
  J15                  JUNCTION             66.50      2.00      50.0
  J2                   JUNCTION             67.49      2.00     100.0
  J3                   JUNCTION             66.66      2.00     100.0
  J4                   JUNCTION             65.77      2.50     100.0
  J5                   JUNCTION             65.73      2.00     100.0
  J6                   JUNCTION             65.60      1.92     100.0
  J7                   JUNCTION             65.45      2.00     100.0
  J8                   JUNCTION             65.48      2.50     100.0
  J9                   JUNCTION             65.41      2.00     100.0
  OF1                  OUTFALL              65.30      0.38       0.0
  OF2                  OUTFALL              65.10      0.38       0.0
  OF3                  OUTFALL              66.50      1.00       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J2               J10              CONDUIT          123.1    0.3169    0.0300
  C10              J10              J12              CONDUIT          120.9    0.0414    0.0300
  C11              J3               J14              CONDUIT          123.8    0.0242    0.0300
  C12              J12              J15              CONDUIT           54.9    1.0023    0.0300
  C13              J13              J15              CONDUIT           39.3    0.2543    0.0300
  C14              J14              J13              CONDUIT          122.5    0.0245    0.0300
  C15              J4               J2               CONDUIT           18.7    1.4937    0.0200
  C16              J8               J10              CONDUIT           53.4    0.7111    0.0200
  C17              J15              OF3              CONDUIT            7.4    0.0041    0.0300
  C2               J4               J5               CONDUIT           28.6    0.1396    0.0130
  C3               J5               J6               CONDUIT           31.6    0.4117    0.0130
  C4               J6               J7               CONDUIT           40.9    0.3669    0.0130
  C5               J7               OF1              CONDUIT           31.0    0.4834    0.0130
  C6               J8               J9               CONDUIT           25.1    0.2790    0.0130
  C7               J9               J1               CONDUIT           45.7    0.4594    0.0130
  C8               J1               J11              CONDUIT           50.8    0.0984    0.0130
  C9               J11              OF2              CONDUIT           16.0    0.3129    0.0130
  



  
  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               TRAPEZOIDAL          0.60     3.12     0.33     9.40        1     2.79
  C10              TRAPEZOIDAL          1.50    18.75     0.92    20.00        1    12.06
  C11              TRAPEZOIDAL          2.00    29.60     1.17    24.80        1    17.10
  C12              TRAPEZOIDAL          2.00    52.00     1.13    46.00        1   187.80
  C13              TRAPEZOIDAL          2.00    52.00     1.13    46.00        1    94.59
  C14              TRAPEZOIDAL          2.00    29.60     1.17    24.80        1    17.19
  C15              TRAPEZOIDAL          0.50    11.25     0.45    25.00        1    40.27
  C16              TRAPEZOIDAL          0.50    11.25     0.45    25.00        1    27.79
  C17              TRAPEZOIDAL          1.00    15.00     0.60    25.00        1     2.28
  C2               CIRCULAR             0.25     0.05     0.06     0.25        1     0.02
  C3               CIRCULAR             0.38     0.11     0.09     0.38        1     0.11
  C4               CIRCULAR             0.38     0.11     0.09     0.38        1     0.11
  C5               CIRCULAR             0.38     0.11     0.09     0.38        1     0.12
  C6               CIRCULAR             0.30     0.07     0.07     0.30        1     0.05
  C7               CIRCULAR             0.38     0.11     0.09     0.38        1     0.12
  C8               CIRCULAR             0.38     0.11     0.09     0.38        1     0.06
  C9               CIRCULAR             0.38     0.11     0.09     0.38        1     0.10
  
  
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CMS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 08/23/2021 00:01:00
  Ending Date .............. 08/24/2021 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00
  Dry Time Step ............ 00:05:00



  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 4
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.165        49.476
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.057        16.999
  Surface Runoff ...........         0.104        31.280
  Final Storage ............         0.004         1.222
  Continuity Error (%) .....        -0.050
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.104         1.042
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.104         1.040
  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         0.003
  Continuity Error (%) .....        -0.038
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link C9 (1.63%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     1.97 sec
  Average Time Step           :     4.98 sec
  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :    -0.00



  Average Iterations per Step :     2.05
  Percent Not Converging      :     0.32
  Time Step Frequencies       :
      5.000 -  3.155 sec      :    99.35 %
      3.155 -  1.991 sec      :     0.65 %
      1.991 -  1.256 sec      :     0.01 %
      1.256 -  0.792 sec      :     0.00 %
      0.792 -  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      CMS
  ------------------------------------------------------------------------------------------------------------------------------
  101                       49.48       0.00       0.00       9.45      33.84       5.04      38.88        0.03     0.03   0.786
  102                       49.48       0.00       0.00       0.31      47.84       0.17      48.01        0.18     0.15   0.970
  103                       49.48       0.00       0.00       7.89      36.25       4.18      40.43        0.04     0.04   0.817
  104                       49.48       0.00       0.00      12.70      29.00       6.60      35.60        0.09     0.07   0.720
  105                       49.48       0.00       0.00       9.46      33.84       5.02      38.86        0.04     0.04   0.785
  106                       49.48       0.00       0.00       0.31      47.84       0.17      48.01        0.14     0.12   0.970
  107                       49.48       0.00       0.00      14.28      26.59       7.43      34.02        0.03     0.02   0.688
  108                       49.48       0.00       0.00       7.89      36.25       4.17      40.43        0.07     0.07   0.817
  109                       49.48       0.00       0.00       4.71      41.09       2.54      43.63        0.05     0.05   0.882
  110                       49.48       0.00       0.00       6.29      38.67       3.37      42.04        0.06     0.06   0.850
  111                       49.48       0.00       0.00      27.82       7.25      13.17      20.42        0.08     0.03   0.413
  112                       49.48       0.00       0.00      27.95       7.25      13.04      20.29        0.09     0.04   0.410
  113                       49.48       0.00       0.00      29.53       4.83      13.88      18.71        0.07     0.02   0.378
  114                       49.48       0.00       0.00      29.61       4.83      13.79      18.63        0.08     0.03   0.376
  
  
  ******************
  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
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.03     2.01    67.21     0  01:13        2.01
  J10                  JUNCTION     0.01     0.07    67.17     0  01:57        0.07
  J11                  JUNCTION     0.02     0.79    65.94     0  01:13        0.79
  J12                  JUNCTION     0.00     0.02    67.07     0  02:02        0.02
  J13                  JUNCTION     0.00     0.03    66.63     0  01:55        0.03
  J14                  JUNCTION     0.01     0.07    66.70     0  01:46        0.07
  J15                  JUNCTION     0.01     0.06    66.56     0  02:03        0.06
  J2                   JUNCTION     0.01     0.08    67.57     0  01:28        0.08
  J3                   JUNCTION     0.00     0.05    66.71     0  01:26        0.05
  J4                   JUNCTION     0.02     1.93    67.70     0  01:12        1.91



  J5                   JUNCTION     0.02     1.85    67.58     0  01:12        1.83
  J6                   JUNCTION     0.02     1.92    67.52     0  01:13        1.92
  J7                   JUNCTION     0.02     1.26    66.71     0  01:12        1.26
  J8                   JUNCTION     0.02     2.00    67.48     0  01:12        1.96
  J9                   JUNCTION     0.02     1.99    67.40     0  01:12        1.96
  OF1                  OUTFALL      0.02     0.38    65.67     0  01:11        0.38
  OF2                  OUTFALL      0.02     0.38    65.47     0  01:12        0.38
  OF3                  OUTFALL      0.00     0.02    66.52     0  02:03        0.02
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent
  -------------------------------------------------------------------------------------------------
  J1                   JUNCTION     0.186    0.298     0  01:12       0.216       0.323      -0.043
  J10                  JUNCTION     0.026    0.039     0  01:32      0.0789       0.173       0.962
  J11                  JUNCTION     0.024    0.300     0  01:13      0.0283       0.352      -0.003
  J12                  JUNCTION     0.000    0.024     0  01:58           0       0.171       0.070
  J13                  JUNCTION     0.000    0.023     0  01:48           0       0.146       0.086
  J14                  JUNCTION     0.023    0.034     0  01:25      0.0703       0.146       0.461
  J15                  JUNCTION     0.000    0.047     0  01:59           0       0.317       0.264
  J2                   JUNCTION     0.037    0.037     0  01:12      0.0933      0.0933      -0.647
  J3                   JUNCTION     0.031    0.031     0  01:12      0.0758      0.0758      -0.281
  J4                   JUNCTION     0.036    0.051     0  01:11      0.0388      0.0393      -0.008
  J5                   JUNCTION     0.034    0.069     0  01:12      0.0325      0.0719      -0.067
  J6                   JUNCTION     0.185    0.254     0  01:12       0.213       0.285      -0.022
  J7                   JUNCTION     0.072    0.320     0  01:13      0.0873       0.372      -0.013
  J8                   JUNCTION     0.050    0.050     0  01:12      0.0479       0.048      -0.038
  J9                   JUNCTION     0.062    0.113     0  01:12      0.0597       0.108      -0.082
  OF1                  OUTFALL      0.000    0.320     0  01:13           0       0.372       0.000
  OF2                  OUTFALL      0.000    0.300     0  01:13           0       0.352       0.000
  OF3                  OUTFALL      0.000    0.046     0  02:03           0       0.316       0.000
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim
  Node                 Type      Surcharged         Meters       Meters
  ---------------------------------------------------------------------
  J1                   JUNCTION        0.23          1.636        0.000
  J11                  JUNCTION        0.13          0.418        2.337
  J5                   JUNCTION        0.13          1.472        0.153
  J6                   JUNCTION        0.16          1.547        0.000



  J7                   JUNCTION        0.15          0.882        0.743
  J9                   JUNCTION        0.15          1.614        0.011
  
  
  *********************
  Node Flooding Summary
  *********************
  
  Flooding refers to all water that overflows a node, whether it ponds or not.
  --------------------------------------------------------------------------
                                                             Total   Maximum
                                 Maximum   Time of Max       Flood    Ponded
                        Hours       Rate    Occurrence      Volume     Depth
  Node                 Flooded       CMS   days hr:min    10^6 ltr    Meters
  --------------------------------------------------------------------------
  J1                      0.04     0.021      0  01:12       0.001     0.011
  J6                      0.02     0.007      0  01:12       0.000     0.002
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CMS       CMS    10^6 ltr
  -----------------------------------------------------------
  OF1                   26.47     0.020     0.320       0.372
  OF2                   25.93     0.019     0.300       0.352
  OF3                   93.53     0.004     0.046       0.316
  -----------------------------------------------------------
  System                48.64     0.043     0.620       1.040
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT     0.023     0  01:37      0.25    0.01    0.10
  C10                  CONDUIT     0.024     0  01:58      0.11    0.00    0.03
  C11                  CONDUIT     0.018     0  01:27      0.07    0.00    0.03
  C12                  CONDUIT     0.024     0  02:02      0.13    0.00    0.02
  C13                  CONDUIT     0.023     0  01:55      0.12    0.00    0.02
  C14                  CONDUIT     0.023     0  01:48      0.10    0.00    0.02
  C15                  CONDUIT     0.000     0  00:00      0.00    0.00    0.08
  C16                  CONDUIT     0.002     0  01:12      0.02    0.00    0.07
  C17                  CONDUIT     0.046     0  02:03      0.23    0.02    0.04
  C2                   CONDUIT     0.042     0  01:14      0.86    1.90    1.00



  C3                   CONDUIT     0.069     0  01:12      0.63    0.62    1.00
  C4                   CONDUIT     0.249     0  01:13      2.26    2.35    1.00
  C5                   CONDUIT     0.320     0  01:13      2.89    2.62    1.00
  C6                   CONDUIT     0.059     0  01:14      0.84    1.16    1.00
  C7                   CONDUIT     0.113     0  01:12      1.02    0.95    1.00
  C8                   CONDUIT     0.277     0  01:14      2.51    5.04    1.00
  C9                   CONDUIT     0.300     0  01:13      2.72    3.06    1.00
  
  
  ***************************
  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  
  -------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.93  0.00
  C10                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C11                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.88  0.00
  C12                     1.00   0.03  0.00  0.00  0.97  0.00  0.00  0.00  0.94  0.00
  C13                     1.00   0.03  0.00  0.00  0.97  0.00  0.00  0.00  0.93  0.00
  C14                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C15                     1.00   0.00  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00
  C16                     1.00   0.00  1.00  0.00  0.00  0.00  0.00  0.00  0.95  0.00
  C17                     1.00   0.05  0.00  0.00  0.95  0.00  0.00  0.00  0.00  0.00
  C2                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C3                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.88  0.00
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.98  0.00
  C5                      1.00   0.00  0.00  0.00  0.89  0.11  0.00  0.00  0.00  0.00
  C6                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.39  0.00
  C7                      1.00   0.00  0.01  0.00  0.99  0.00  0.00  0.00  0.99  0.00
  C8                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.75  0.00
  C9                      1.00   0.00  0.00  0.00  0.95  0.05  0.00  0.00  0.00  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C2                          0.15      0.15      0.16      0.10         0.11
  C3                          0.13      0.13      0.16      0.01         0.01
  C4                          0.15      0.16      0.15      0.19         0.15
  C5                          0.04      0.15      0.04      0.21         0.04
  C6                          0.15      0.15      0.17      0.02         0.02
  C7                          0.15      0.15      0.23      0.01         0.01
  C8                          0.13      0.23      0.13      0.38         0.13
  C9                          0.04      0.13      0.04      0.24         0.04



  

  Analysis begun on:  Tue Sep  7 00:58:56 2021
  Analysis ended on:  Tue Sep  7 00:58:59 2021
  Total elapsed time: 00:00:03



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
  --------------------------------------------------------------

  WARNING 01: wet weather time step reduced to recording interval for Rain Gage 25yr
  WARNING 04: minimum elevation drop used for Conduit C17
  WARNING 02: maximum depth increased for Node J4
  WARNING 02: maximum depth increased for Node J8
  
  *************
  Element Count
  *************
  Number of rain gages ...... 9
  Number of subcatchments ... 14
  Number of nodes ........... 18
  Number of links ........... 17
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  1_25mm_Chicago_3h    1_25mm_Chicago_3h              CUMULATIVE   1 min.
  2_2yr_Chicago_3h     2yr_Chicago_3h                 INTENSITY    1 min.
  25yr                 25yr                           INTENSITY    1 min.
  3_5yr_Chicago_3h     3_5yr_Chicago_3h               INTENSITY    1 min.
  4_10yr_Chicago_3h    4_10yr_Chicago_3h              INTENSITY    1 min.
  5_25yr_Chicago_3h    5_25yr_Chicago_3h              INTENSITY    1 min.
  6_50yr_Chicago_3h    6_50yr_Chicago_3h              INTENSITY    1 min.
  7_100yr_Chicago_3h   7_100yr_Chicago_3h             INTENSITY    1 min.
  8_100yr_Chicago_3h_10min 8_100yr_Chicago_3h_10min       CUMULATIVE  10 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet              
  -----------------------------------------------------------------------------------------------------------
  101                        0.08     24.00     70.00    1.0000 25yr                 J5                  
  102                        0.36     45.00     99.00    1.0000 25yr                 J6                  
  103                        0.10     16.00     75.00    1.0000 25yr                 J4                  
  104                        0.25     32.00     60.00    1.0000 25yr                 J7                  
  105                        0.10     23.20     70.00    1.0000 25yr                 J6                  
  106                        0.30     35.00     99.00    1.0000 25yr                 J1                  
  107                        0.08     13.00     55.00    1.0000 25yr                 J11                 
  108                        0.18     29.00     75.00    1.0000 25yr                 J1                  
  109                        0.11     29.00     85.00    1.0000 25yr                 J8                  
  110                        0.14     36.00     80.00    1.0000 25yr                 J9                  
  111                        0.37     28.00     15.00    0.5000 25yr                 J3                  



  112                        0.46     30.00     15.00    0.5000 25yr                 J2                  
  113                        0.38     28.00     10.00    0.5000 25yr                 J14                 
  114                        0.42     29.00     10.00    0.5000 25yr                 J10                 
  
  
  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  J1                   JUNCTION             65.20      2.00     100.0
  J10                  JUNCTION             67.10      2.00     100.0
  J11                  JUNCTION             65.15      3.13      20.0
  J12                  JUNCTION             67.05      2.00     100.0
  J13                  JUNCTION             66.60      2.00     100.0
  J14                  JUNCTION             66.63      2.00     100.0
  J15                  JUNCTION             66.50      2.00      50.0
  J2                   JUNCTION             67.49      2.00     100.0
  J3                   JUNCTION             66.66      2.00     100.0
  J4                   JUNCTION             65.77      2.50     100.0
  J5                   JUNCTION             65.73      2.00     100.0
  J6                   JUNCTION             65.60      1.92     100.0
  J7                   JUNCTION             65.45      2.00     100.0
  J8                   JUNCTION             65.48      2.50     100.0
  J9                   JUNCTION             65.41      2.00     100.0
  OF1                  OUTFALL              65.30      0.38       0.0
  OF2                  OUTFALL              65.10      0.38       0.0
  OF3                  OUTFALL              66.50      1.00       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J2               J10              CONDUIT          123.1    0.3169    0.0300
  C10              J10              J12              CONDUIT          120.9    0.0414    0.0300
  C11              J3               J14              CONDUIT          123.8    0.0242    0.0300
  C12              J12              J15              CONDUIT           54.9    1.0023    0.0300
  C13              J13              J15              CONDUIT           39.3    0.2543    0.0300
  C14              J14              J13              CONDUIT          122.5    0.0245    0.0300
  C15              J4               J2               CONDUIT           18.7    1.4937    0.0200
  C16              J8               J10              CONDUIT           53.4    0.7111    0.0200
  C17              J15              OF3              CONDUIT            7.4    0.0041    0.0300
  C2               J4               J5               CONDUIT           28.6    0.1396    0.0130
  C3               J5               J6               CONDUIT           31.6    0.4117    0.0130
  C4               J6               J7               CONDUIT           40.9    0.3669    0.0130
  C5               J7               OF1              CONDUIT           31.0    0.4834    0.0130
  C6               J8               J9               CONDUIT           25.1    0.2790    0.0130
  C7               J9               J1               CONDUIT           45.7    0.4594    0.0130
  C8               J1               J11              CONDUIT           50.8    0.0984    0.0130
  C9               J11              OF2              CONDUIT           16.0    0.3129    0.0130
  



  
  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               TRAPEZOIDAL          0.60     3.12     0.33     9.40        1     2.79
  C10              TRAPEZOIDAL          1.50    18.75     0.92    20.00        1    12.06
  C11              TRAPEZOIDAL          2.00    29.60     1.17    24.80        1    17.10
  C12              TRAPEZOIDAL          2.00    52.00     1.13    46.00        1   187.80
  C13              TRAPEZOIDAL          2.00    52.00     1.13    46.00        1    94.59
  C14              TRAPEZOIDAL          2.00    29.60     1.17    24.80        1    17.19
  C15              TRAPEZOIDAL          0.50    11.25     0.45    25.00        1    40.27
  C16              TRAPEZOIDAL          0.50    11.25     0.45    25.00        1    27.79
  C17              TRAPEZOIDAL          1.00    15.00     0.60    25.00        1     2.28
  C2               CIRCULAR             0.25     0.05     0.06     0.25        1     0.02
  C3               CIRCULAR             0.38     0.11     0.09     0.38        1     0.11
  C4               CIRCULAR             0.38     0.11     0.09     0.38        1     0.11
  C5               CIRCULAR             0.38     0.11     0.09     0.38        1     0.12
  C6               CIRCULAR             0.30     0.07     0.07     0.30        1     0.05
  C7               CIRCULAR             0.38     0.11     0.09     0.38        1     0.12
  C8               CIRCULAR             0.38     0.11     0.09     0.38        1     0.06
  C9               CIRCULAR             0.38     0.11     0.09     0.38        1     0.10
  
  
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CMS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 08/23/2021 00:01:00
  Ending Date .............. 08/24/2021 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00
  Dry Time Step ............ 00:05:00



  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 4
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.194        58.193
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.061        18.368
  Surface Runoff ...........         0.129        38.637
  Final Storage ............         0.004         1.221
  Continuity Error (%) .....        -0.056
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.129         1.287
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.130         1.299
  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         0.003
  Continuity Error (%) .....        -1.098
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link C9 (1.40%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.55 sec
  Average Time Step           :     4.98 sec
  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :     0.00



  Average Iterations per Step :     2.03
  Percent Not Converging      :     0.32
  Time Step Frequencies       :
      5.000 -  3.155 sec      :    99.67 %
      3.155 -  1.991 sec      :     0.32 %
      1.991 -  1.256 sec      :     0.01 %
      1.256 -  0.792 sec      :     0.01 %
      0.792 -  0.500 sec      :     0.01 %
  
  
  ***************************
  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      CMS
  ------------------------------------------------------------------------------------------------------------------------------
  101                       58.19       0.00       0.00      10.22      39.95       6.89      46.84        0.04     0.04   0.805
  102                       58.19       0.00       0.00       0.34      56.48       0.23      56.71        0.21     0.18   0.975
  103                       58.19       0.00       0.00       8.53      42.80       5.72      48.51        0.05     0.05   0.834
  104                       58.19       0.00       0.00      13.73      34.24       9.06      43.29        0.11     0.09   0.744
  105                       58.19       0.00       0.00      10.23      39.95       6.87      46.82        0.05     0.05   0.805
  106                       58.19       0.00       0.00       0.34      56.48       0.23      56.71        0.17     0.15   0.975
  107                       58.19       0.00       0.00      15.44      31.39      10.20      41.59        0.03     0.03   0.715
  108                       58.19       0.00       0.00       8.53      42.80       5.72      48.51        0.09     0.08   0.834
  109                       58.19       0.00       0.00       5.10      48.51       3.46      51.97        0.06     0.06   0.893
  110                       58.19       0.00       0.00       6.80      45.65       4.60      50.26        0.07     0.08   0.864
  111                       58.19       0.00       0.00      30.06       8.56      18.34      26.90        0.10     0.04   0.462
  112                       58.19       0.00       0.00      30.20       8.56      18.21      26.77        0.12     0.05   0.460
  113                       58.19       0.00       0.00      31.89       5.71      19.36      25.06        0.09     0.03   0.431
  114                       58.19       0.00       0.00      31.98       5.71      19.27      24.98        0.11     0.03   0.429
  
  
  ******************
  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
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.04     2.08    67.28     0  01:15        2.08
  J10                  JUNCTION     0.01     0.09    67.19     0  01:46        0.09
  J11                  JUNCTION     0.02     0.82    65.97     0  01:13        0.82
  J12                  JUNCTION     0.00     0.02    67.07     0  01:50        0.02
  J13                  JUNCTION     0.00     0.03    66.63     0  01:48        0.03
  J14                  JUNCTION     0.01     0.08    66.71     0  01:40        0.08
  J15                  JUNCTION     0.01     0.07    66.57     0  01:52        0.07
  J2                   JUNCTION     0.01     0.09    67.58     0  01:25        0.09
  J3                   JUNCTION     0.01     0.06    66.72     0  01:26        0.06
  J4                   JUNCTION     0.02     2.00    67.77     0  01:11        2.00



  J5                   JUNCTION     0.02     1.92    67.65     0  01:14        1.92
  J6                   JUNCTION     0.03     2.01    67.61     0  01:14        2.01
  J7                   JUNCTION     0.02     1.35    66.80     0  01:13        1.35
  J8                   JUNCTION     0.02     2.02    67.50     0  01:11        2.02
  J9                   JUNCTION     0.02     2.02    67.43     0  01:14        2.02
  OF1                  OUTFALL      0.02     0.38    65.67     0  01:11        0.38
  OF2                  OUTFALL      0.02     0.38    65.47     0  01:11        0.38
  OF3                  OUTFALL      0.00     0.03    66.53     0  01:52        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           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent
  -------------------------------------------------------------------------------------------------
  J1                   JUNCTION     0.229    0.343     0  01:12       0.256       0.386      -0.054
  J10                  JUNCTION     0.034    0.158     0  01:11       0.106       0.242       0.731
  J11                  JUNCTION     0.031    0.308     0  01:13      0.0346       0.421      -0.010
  J12                  JUNCTION     0.000    0.040     0  01:47           0        0.24       0.043
  J13                  JUNCTION     0.000    0.036     0  01:42           0       0.194       0.084
  J14                  JUNCTION     0.031    0.052     0  01:23      0.0942       0.194       0.376
  J15                  JUNCTION     0.000    0.074     0  01:49           0       0.434       0.203
  J2                   JUNCTION     0.049    0.095     0  01:11       0.123       0.124      -0.653
  J3                   JUNCTION     0.041    0.041     0  01:12      0.0999      0.0999      -0.307
  J4                   JUNCTION     0.046    0.051     0  01:10      0.0466      0.0471      -1.172
  J5                   JUNCTION     0.044    0.087     0  01:18      0.0391      0.0862      -0.095
  J6                   JUNCTION     0.229    0.314     0  01:12       0.253       0.339      -0.075
  J7                   JUNCTION     0.093    0.334     0  01:13       0.106       0.445      -0.020
  J8                   JUNCTION     0.063    0.063     0  01:12      0.0571      0.0571     -18.202
  J9                   JUNCTION     0.078    0.133     0  01:12      0.0714        0.13      -0.101
  OF1                  OUTFALL      0.000    0.333     0  01:13           0       0.445       0.000
  OF2                  OUTFALL      0.000    0.308     0  01:13           0       0.421       0.000
  OF3                  OUTFALL      0.000    0.074     0  01:52           0       0.433       0.000
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim
  Node                 Type      Surcharged         Meters       Meters
  ---------------------------------------------------------------------
  J1                   JUNCTION        0.27          1.709        0.000
  J11                  JUNCTION        0.16          0.445        2.310
  J5                   JUNCTION        0.16          1.547        0.078
  J6                   JUNCTION        0.19          1.633        0.000



  J7                   JUNCTION        0.19          0.973        0.652
  J9                   JUNCTION        0.18          1.644        0.000
  
  
  *********************
  Node Flooding Summary
  *********************
  
  Flooding refers to all water that overflows a node, whether it ponds or not.
  --------------------------------------------------------------------------
                                                             Total   Maximum
                                 Maximum   Time of Max       Flood    Ponded
                        Hours       Rate    Occurrence      Volume     Depth
  Node                 Flooded       CMS   days hr:min    10^6 ltr    Meters
  --------------------------------------------------------------------------
  J1                      0.12     0.068      0  01:12       0.009     0.084
  J6                      0.11     0.076      0  01:12       0.009     0.088
  J9                      0.10     0.018      0  01:12       0.002     0.019
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CMS       CMS    10^6 ltr
  -----------------------------------------------------------
  OF1                   26.49     0.022     0.333       0.445
  OF2                   25.97     0.021     0.308       0.421
  OF3                   94.06     0.005     0.074       0.433
  -----------------------------------------------------------
  System                48.84     0.048     0.642       1.299
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT     0.035     0  01:31      0.29    0.01    0.13
  C10                  CONDUIT     0.040     0  01:47      0.14    0.00    0.04
  C11                  CONDUIT     0.026     0  01:24      0.09    0.00    0.04
  C12                  CONDUIT     0.039     0  01:50      0.19    0.00    0.02
  C13                  CONDUIT     0.035     0  01:48      0.11    0.00    0.03
  C14                  CONDUIT     0.036     0  01:42      0.12    0.00    0.03
  C15                  CONDUIT     0.049     0  01:11      0.10    0.00    0.09
  C16                  CONDUIT     0.121     0  01:11      0.36    0.00    0.09
  C17                  CONDUIT     0.074     0  01:52      0.28    0.03    0.05



  C2                   CONDUIT     0.070     0  01:18      1.44    3.17    1.00
  C3                   CONDUIT     0.087     0  01:18      0.79    0.78    1.00
  C4                   CONDUIT     0.258     0  01:17      2.34    2.43    1.00
  C5                   CONDUIT     0.333     0  01:13      3.02    2.73    1.00
  C6                   CONDUIT     0.085     0  01:18      1.20    1.65    1.00
  C7                   CONDUIT     0.115     0  01:12      1.04    0.97    1.00
  C8                   CONDUIT     0.283     0  01:16      2.56    5.15    1.00
  C9                   CONDUIT     0.308     0  01:13      2.79    3.14    1.00
  
  
  ***************************
  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  
  -------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.93  0.00
  C10                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C11                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.87  0.00
  C12                     1.00   0.03  0.00  0.00  0.97  0.00  0.00  0.00  0.94  0.00
  C13                     1.00   0.03  0.00  0.00  0.97  0.00  0.00  0.00  0.94  0.00
  C14                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C15                     1.00   0.00  1.00  0.00  0.00  0.00  0.00  0.00  0.95  0.00
  C16                     1.00   0.00  1.00  0.00  0.00  0.00  0.00  0.00  0.95  0.00
  C17                     1.00   0.05  0.00  0.00  0.95  0.00  0.00  0.00  0.00  0.00
  C2                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C3                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.89  0.00
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.98  0.00
  C5                      1.00   0.00  0.00  0.00  0.89  0.10  0.00  0.00  0.00  0.00
  C6                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.38  0.00
  C7                      1.00   0.00  0.01  0.00  0.99  0.00  0.00  0.00  0.99  0.00
  C8                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.75  0.00
  C9                      1.00   0.00  0.00  0.00  0.95  0.05  0.00  0.00  0.00  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C2                          0.18      0.18      0.19      0.13         0.13
  C3                          0.16      0.16      0.19      0.01         0.01
  C4                          0.19      0.19      0.19      0.22         0.19
  C5                          0.11      0.19      0.11      0.25         0.11
  C6                          0.18      0.18      0.20      0.03         0.03
  C7                          0.18      0.18      0.27      0.01         0.01
  C8                          0.16      0.27      0.16      0.43         0.16



  C9                          0.12      0.16      0.12      0.28         0.12
  

  Analysis begun on:  Tue Sep  7 00:58:59 2021
  Analysis ended on:  Tue Sep  7 00:59:01 2021
  Total elapsed time: 00:00:02



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
  --------------------------------------------------------------

  WARNING 01: wet weather time step reduced to recording interval for Rain Gage 50yr
  WARNING 04: minimum elevation drop used for Conduit C17
  WARNING 02: maximum depth increased for Node J4
  WARNING 02: maximum depth increased for Node J8
  
  *************
  Element Count
  *************
  Number of rain gages ...... 9
  Number of subcatchments ... 14
  Number of nodes ........... 18
  Number of links ........... 17
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  1_25mm_Chicago_3h    1_25mm_Chicago_3h              CUMULATIVE   1 min.
  2_2yr_Chicago_3h     2yr_Chicago_3h                 INTENSITY    1 min.
  3_5yr_Chicago_3h     3_5yr_Chicago_3h               INTENSITY    1 min.
  4_10yr_Chicago_3h    4_10yr_Chicago_3h              INTENSITY    1 min.
  5_25yr_Chicago_3h    5_25yr_Chicago_3h              INTENSITY    1 min.
  50yr                 50yr                           INTENSITY    1 min.
  6_50yr_Chicago_3h    6_50yr_Chicago_3h              INTENSITY    1 min.
  7_100yr_Chicago_3h   7_100yr_Chicago_3h             INTENSITY    1 min.
  8_100yr_Chicago_3h_10min 8_100yr_Chicago_3h_10min       CUMULATIVE  10 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet              
  -----------------------------------------------------------------------------------------------------------
  101                        0.08     24.00     70.00    1.0000 50yr                 J5                  
  102                        0.36     45.00     99.00    1.0000 50yr                 J6                  
  103                        0.10     16.00     75.00    1.0000 50yr                 J4                  
  104                        0.25     32.00     60.00    1.0000 50yr                 J7                  
  105                        0.10     23.20     70.00    1.0000 50yr                 J6                  
  106                        0.30     35.00     99.00    1.0000 50yr                 J1                  
  107                        0.08     13.00     55.00    1.0000 50yr                 J11                 
  108                        0.18     29.00     75.00    1.0000 50yr                 J1                  
  109                        0.11     29.00     85.00    1.0000 50yr                 J8                  
  110                        0.14     36.00     80.00    1.0000 50yr                 J9                  
  111                        0.37     28.00     15.00    0.5000 50yr                 J3                  



  112                        0.46     30.00     15.00    0.5000 50yr                 J2                  
  113                        0.38     28.00     10.00    0.5000 50yr                 J14                 
  114                        0.42     29.00     10.00    0.5000 50yr                 J10                 
  
  
  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  J1                   JUNCTION             65.20      2.00     100.0
  J10                  JUNCTION             67.10      2.00     100.0
  J11                  JUNCTION             65.15      3.13      20.0
  J12                  JUNCTION             67.05      2.00     100.0
  J13                  JUNCTION             66.60      2.00     100.0
  J14                  JUNCTION             66.63      2.00     100.0
  J15                  JUNCTION             66.50      2.00      50.0
  J2                   JUNCTION             67.49      2.00     100.0
  J3                   JUNCTION             66.66      2.00     100.0
  J4                   JUNCTION             65.77      2.50     100.0
  J5                   JUNCTION             65.73      2.00     100.0
  J6                   JUNCTION             65.60      1.92     100.0
  J7                   JUNCTION             65.45      2.00     100.0
  J8                   JUNCTION             65.48      2.50     100.0
  J9                   JUNCTION             65.41      2.00     100.0
  OF1                  OUTFALL              65.30      0.38       0.0
  OF2                  OUTFALL              65.10      0.38       0.0
  OF3                  OUTFALL              66.50      1.00       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J2               J10              CONDUIT          123.1    0.3169    0.0300
  C10              J10              J12              CONDUIT          120.9    0.0414    0.0300
  C11              J3               J14              CONDUIT          123.8    0.0242    0.0300
  C12              J12              J15              CONDUIT           54.9    1.0023    0.0300
  C13              J13              J15              CONDUIT           39.3    0.2543    0.0300
  C14              J14              J13              CONDUIT          122.5    0.0245    0.0300
  C15              J4               J2               CONDUIT           18.7    1.4937    0.0200
  C16              J8               J10              CONDUIT           53.4    0.7111    0.0200
  C17              J15              OF3              CONDUIT            7.4    0.0041    0.0300
  C2               J4               J5               CONDUIT           28.6    0.1396    0.0130
  C3               J5               J6               CONDUIT           31.6    0.4117    0.0130
  C4               J6               J7               CONDUIT           40.9    0.3669    0.0130
  C5               J7               OF1              CONDUIT           31.0    0.4834    0.0130
  C6               J8               J9               CONDUIT           25.1    0.2790    0.0130
  C7               J9               J1               CONDUIT           45.7    0.4594    0.0130
  C8               J1               J11              CONDUIT           50.8    0.0984    0.0130
  C9               J11              OF2              CONDUIT           16.0    0.3129    0.0130
  



  
  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               TRAPEZOIDAL          0.60     3.12     0.33     9.40        1     2.79
  C10              TRAPEZOIDAL          1.50    18.75     0.92    20.00        1    12.06
  C11              TRAPEZOIDAL          2.00    29.60     1.17    24.80        1    17.10
  C12              TRAPEZOIDAL          2.00    52.00     1.13    46.00        1   187.80
  C13              TRAPEZOIDAL          2.00    52.00     1.13    46.00        1    94.59
  C14              TRAPEZOIDAL          2.00    29.60     1.17    24.80        1    17.19
  C15              TRAPEZOIDAL          0.50    11.25     0.45    25.00        1    40.27
  C16              TRAPEZOIDAL          0.50    11.25     0.45    25.00        1    27.79
  C17              TRAPEZOIDAL          1.00    15.00     0.60    25.00        1     2.28
  C2               CIRCULAR             0.25     0.05     0.06     0.25        1     0.02
  C3               CIRCULAR             0.38     0.11     0.09     0.38        1     0.11
  C4               CIRCULAR             0.38     0.11     0.09     0.38        1     0.11
  C5               CIRCULAR             0.38     0.11     0.09     0.38        1     0.12
  C6               CIRCULAR             0.30     0.07     0.07     0.30        1     0.05
  C7               CIRCULAR             0.38     0.11     0.09     0.38        1     0.12
  C8               CIRCULAR             0.38     0.11     0.09     0.38        1     0.06
  C9               CIRCULAR             0.38     0.11     0.09     0.38        1     0.10
  
  
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CMS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 08/23/2021 00:01:00
  Ending Date .............. 08/24/2021 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00
  Dry Time Step ............ 00:05:00



  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 4
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.216        64.770
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.064        19.274
  Surface Runoff ...........         0.148        44.312
  Final Storage ............         0.004         1.222
  Continuity Error (%) .....        -0.058
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.148         1.476
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.149         1.488
  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         0.003
  Continuity Error (%) .....        -0.947
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link C9 (1.40%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     1.40 sec
  Average Time Step           :     4.98 sec
  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :    -0.00



  Average Iterations per Step :     2.03
  Percent Not Converging      :     0.33
  Time Step Frequencies       :
      5.000 -  3.155 sec      :    99.72 %
      3.155 -  1.991 sec      :     0.27 %
      1.991 -  1.256 sec      :     0.01 %
      1.256 -  0.792 sec      :     0.00 %
      0.792 -  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      CMS
  ------------------------------------------------------------------------------------------------------------------------------
  101                       64.77       0.00       0.00      10.73      44.56       8.35      52.91        0.04     0.05   0.817
  102                       64.77       0.00       0.00       0.36      63.00       0.28      63.28        0.23     0.21   0.977
  103                       64.77       0.00       0.00       8.96      47.73       6.93      54.67        0.05     0.05   0.844
  104                       64.77       0.00       0.00      14.42      38.19      11.00      49.19        0.12     0.11   0.759
  105                       64.77       0.00       0.00      10.74      44.56       8.33      52.89        0.05     0.06   0.817
  106                       64.77       0.00       0.00       0.36      63.00       0.28      63.28        0.19     0.17   0.977
  107                       64.77       0.00       0.00      16.21      35.01      12.39      47.40        0.04     0.04   0.732
  108                       64.77       0.00       0.00       8.96      47.73       6.93      54.67        0.10     0.10   0.844
  109                       64.77       0.00       0.00       5.35      54.10       4.19      58.30        0.06     0.07   0.900
  110                       64.77       0.00       0.00       7.15      50.92       5.58      56.50        0.08     0.09   0.872
  111                       64.77       0.00       0.00      31.54       9.55      22.45      32.00        0.12     0.05   0.494
  112                       64.77       0.00       0.00      31.68       9.55      22.31      31.86        0.15     0.06   0.492
  113                       64.77       0.00       0.00      33.46       6.37      23.71      30.07        0.11     0.04   0.464
  114                       64.77       0.00       0.00      33.56       6.37      23.62      29.98        0.13     0.04   0.463
  
  
  ******************
  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
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.04     2.14    67.34     0  01:15        2.14
  J10                  JUNCTION     0.01     0.10    67.20     0  01:41        0.10
  J11                  JUNCTION     0.02     0.84    65.99     0  01:13        0.84
  J12                  JUNCTION     0.00     0.03    67.08     0  01:45        0.03
  J13                  JUNCTION     0.00     0.04    66.64     0  01:44        0.04
  J14                  JUNCTION     0.01     0.09    66.72     0  01:37        0.09
  J15                  JUNCTION     0.01     0.08    66.58     0  01:47        0.08
  J2                   JUNCTION     0.01     0.11    67.60     0  01:22        0.11
  J3                   JUNCTION     0.01     0.07    66.73     0  01:33        0.07
  J4                   JUNCTION     0.02     2.01    67.78     0  01:11        2.00



  J5                   JUNCTION     0.02     1.98    67.71     0  01:15        1.98
  J6                   JUNCTION     0.03     2.08    67.68     0  01:15        2.08
  J7                   JUNCTION     0.03     1.42    66.87     0  01:12        1.42
  J8                   JUNCTION     0.02     2.02    67.50     0  01:11        2.02
  J9                   JUNCTION     0.02     2.04    67.45     0  01:15        2.04
  OF1                  OUTFALL      0.02     0.38    65.67     0  01:11        0.38
  OF2                  OUTFALL      0.02     0.38    65.47     0  01:11        0.38
  OF3                  OUTFALL      0.00     0.03    66.53     0  01:47        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           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent
  -------------------------------------------------------------------------------------------------
  J1                   JUNCTION     0.264    0.378     0  01:12       0.287       0.429      -0.024
  J10                  JUNCTION     0.042    0.153     0  01:11       0.127       0.293       0.713
  J11                  JUNCTION     0.037    0.315     0  01:13      0.0394       0.469      -0.013
  J12                  JUNCTION     0.000    0.054     0  01:42           0       0.291       0.035
  J13                  JUNCTION     0.000    0.046     0  01:39           0       0.231       0.079
  J14                  JUNCTION     0.039    0.068     0  01:21       0.113       0.232       0.332
  J15                  JUNCTION     0.000    0.098     0  01:45           0       0.522       0.176
  J2                   JUNCTION     0.060    0.081     0  01:11       0.147       0.151      -0.736
  J3                   JUNCTION     0.050    0.050     0  01:12       0.119       0.119      -0.317
  J4                   JUNCTION     0.053    0.053     0  01:12      0.0525       0.053      -2.312
  J5                   JUNCTION     0.051    0.092     0  01:12      0.0442      0.0942      -0.111
  J6                   JUNCTION     0.263    0.355     0  01:12       0.283       0.377       0.023
  J7                   JUNCTION     0.110    0.345     0  01:13       0.121       0.497      -0.022
  J8                   JUNCTION     0.073    0.073     0  01:12      0.0641      0.0641     -16.048
  J9                   JUNCTION     0.091    0.145     0  01:12      0.0802       0.142      -0.115
  OF1                  OUTFALL      0.000    0.345     0  01:13           0       0.498       0.000
  OF2                  OUTFALL      0.000    0.315     0  01:13           0       0.469       0.000
  OF3                  OUTFALL      0.000    0.098     0  01:47           0       0.521       0.000
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim
  Node                 Type      Surcharged         Meters       Meters
  ---------------------------------------------------------------------
  J1                   JUNCTION        0.30          1.764        0.000
  J11                  JUNCTION        0.19          0.467        2.288
  J5                   JUNCTION        0.18          1.610        0.015
  J6                   JUNCTION        0.22          1.709        0.000



  J7                   JUNCTION        0.21          1.050        0.575
  J9                   JUNCTION        0.19          1.668        0.000
  
  
  *********************
  Node Flooding Summary
  *********************
  
  Flooding refers to all water that overflows a node, whether it ponds or not.
  --------------------------------------------------------------------------
                                                             Total   Maximum
                                 Maximum   Time of Max       Flood    Ponded
                        Hours       Rate    Occurrence      Volume     Depth
  Node                 Flooded       CMS   days hr:min    10^6 ltr    Meters
  --------------------------------------------------------------------------
  J1                      0.15     0.102      0  01:12       0.015     0.139
  J6                      0.14     0.124      0  01:12       0.017     0.164
  J9                      0.14     0.032      0  01:12       0.004     0.043
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CMS       CMS    10^6 ltr
  -----------------------------------------------------------
  OF1                   26.54     0.024     0.345       0.498
  OF2                   26.03     0.023     0.315       0.469
  OF3                   94.29     0.006     0.098       0.521
  -----------------------------------------------------------
  System                48.95     0.053     0.660       1.488
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT     0.047     0  01:28      0.31    0.02    0.15
  C10                  CONDUIT     0.054     0  01:42      0.16    0.00    0.04
  C11                  CONDUIT     0.033     0  01:23      0.10    0.00    0.04
  C12                  CONDUIT     0.053     0  01:45      0.21    0.00    0.03
  C13                  CONDUIT     0.045     0  01:44      0.12    0.00    0.03
  C14                  CONDUIT     0.046     0  01:39      0.14    0.00    0.03
  C15                  CONDUIT     0.031     0  01:11      0.06    0.00    0.11
  C16                  CONDUIT     0.115     0  01:11      0.34    0.00    0.10
  C17                  CONDUIT     0.098     0  01:47      0.32    0.04    0.06



  C2                   CONDUIT     0.077     0  01:19      1.57    3.46    1.00
  C3                   CONDUIT     0.092     0  01:19      0.83    0.81    1.00
  C4                   CONDUIT     0.262     0  01:18      2.37    2.47    1.00
  C5                   CONDUIT     0.345     0  01:13      3.12    2.83    1.00
  C6                   CONDUIT     0.089     0  01:20      1.25    1.74    1.00
  C7                   CONDUIT     0.115     0  01:11      1.04    0.97    1.00
  C8                   CONDUIT     0.287     0  01:16      2.60    5.21    1.00
  C9                   CONDUIT     0.315     0  01:13      2.86    3.22    1.00
  
  
  ***************************
  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  
  -------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.94  0.00
  C10                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C11                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.86  0.00
  C12                     1.00   0.03  0.00  0.00  0.97  0.00  0.00  0.00  0.94  0.00
  C13                     1.00   0.03  0.00  0.00  0.97  0.00  0.00  0.00  0.94  0.00
  C14                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C15                     1.00   0.00  1.00  0.00  0.00  0.00  0.00  0.00  0.95  0.00
  C16                     1.00   0.00  0.99  0.00  0.01  0.00  0.00  0.00  0.95  0.00
  C17                     1.00   0.05  0.00  0.00  0.95  0.00  0.00  0.00  0.00  0.00
  C2                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C3                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.88  0.00
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.98  0.00
  C5                      1.00   0.00  0.00  0.00  0.90  0.10  0.00  0.00  0.00  0.00
  C6                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.38  0.00
  C7                      1.00   0.00  0.01  0.00  0.99  0.00  0.00  0.00  0.98  0.00
  C8                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.75  0.00
  C9                      1.00   0.00  0.00  0.00  0.95  0.05  0.00  0.00  0.00  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C2                          0.21      0.21      0.21      0.15         0.15
  C3                          0.18      0.18      0.22      0.01         0.01
  C4                          0.21      0.22      0.21      0.24         0.21
  C5                          0.15      0.21      0.15      0.27         0.15
  C6                          0.20      0.20      0.23      0.03         0.03
  C7                          0.19      0.19      0.30      0.01         0.01
  C8                          0.19      0.30      0.19      0.48         0.19



  C9                          0.15      0.19      0.15      0.31         0.15
  

  Analysis begun on:  Tue Sep  7 00:59:00 2021
  Analysis ended on:  Tue Sep  7 00:59:02 2021
  Total elapsed time: 00:00:02



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
  --------------------------------------------------------------

  WARNING 01: wet weather time step reduced to recording interval for Rain Gage 100yr
  WARNING 04: minimum elevation drop used for Conduit C17
  WARNING 02: maximum depth increased for Node J4
  WARNING 02: maximum depth increased for Node J8
  
  *************
  Element Count
  *************
  Number of rain gages ...... 9
  Number of subcatchments ... 14
  Number of nodes ........... 18
  Number of links ........... 17
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  1_25mm_Chicago_3h    1_25mm_Chicago_3h              CUMULATIVE   1 min.
  100yr                100yr                          INTENSITY    1 min.
  2_2yr_Chicago_3h     2yr_Chicago_3h                 INTENSITY    1 min.
  3_5yr_Chicago_3h     3_5yr_Chicago_3h               INTENSITY    1 min.
  4_10yr_Chicago_3h    4_10yr_Chicago_3h              INTENSITY    1 min.
  5_25yr_Chicago_3h    5_25yr_Chicago_3h              INTENSITY    1 min.
  6_50yr_Chicago_3h    6_50yr_Chicago_3h              INTENSITY    1 min.
  7_100yr_Chicago_3h   7_100yr_Chicago_3h             INTENSITY    1 min.
  8_100yr_Chicago_3h_10min 8_100yr_Chicago_3h_10min       CUMULATIVE  10 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet              
  -----------------------------------------------------------------------------------------------------------
  101                        0.08     24.00     70.00    1.0000 100yr                J5                  
  102                        0.36     45.00     99.00    1.0000 100yr                J6                  
  103                        0.10     16.00     75.00    1.0000 100yr                J4                  
  104                        0.25     32.00     60.00    1.0000 100yr                J7                  
  105                        0.10     23.20     70.00    1.0000 100yr                J6                  
  106                        0.30     35.00     99.00    1.0000 100yr                J1                  
  107                        0.08     13.00     55.00    1.0000 100yr                J11                 
  108                        0.18     29.00     75.00    1.0000 100yr                J1                  
  109                        0.11     29.00     85.00    1.0000 100yr                J8                  
  110                        0.14     36.00     80.00    1.0000 100yr                J9                  
  111                        0.37     28.00     15.00    0.5000 100yr                J3                  



  112                        0.46     30.00     15.00    0.5000 100yr                J2                  
  113                        0.38     28.00     10.00    0.5000 100yr                J14                 
  114                        0.42     29.00     10.00    0.5000 100yr                J10                 
  
  
  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  J1                   JUNCTION             65.20      2.00     100.0
  J10                  JUNCTION             67.10      2.00     100.0
  J11                  JUNCTION             65.15      3.13      20.0
  J12                  JUNCTION             67.05      2.00     100.0
  J13                  JUNCTION             66.60      2.00     100.0
  J14                  JUNCTION             66.63      2.00     100.0
  J15                  JUNCTION             66.50      2.00      50.0
  J2                   JUNCTION             67.49      2.00     100.0
  J3                   JUNCTION             66.66      2.00     100.0
  J4                   JUNCTION             65.77      2.50     100.0
  J5                   JUNCTION             65.73      2.00     100.0
  J6                   JUNCTION             65.60      1.92     100.0
  J7                   JUNCTION             65.45      2.00     100.0
  J8                   JUNCTION             65.48      2.50     100.0
  J9                   JUNCTION             65.41      2.00     100.0
  OF1                  OUTFALL              65.30      0.38       0.0
  OF2                  OUTFALL              65.10      0.38       0.0
  OF3                  OUTFALL              66.50      1.00       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J2               J10              CONDUIT          123.1    0.3169    0.0300
  C10              J10              J12              CONDUIT          120.9    0.0414    0.0300
  C11              J3               J14              CONDUIT          123.8    0.0242    0.0300
  C12              J12              J15              CONDUIT           54.9    1.0023    0.0300
  C13              J13              J15              CONDUIT           39.3    0.2543    0.0300
  C14              J14              J13              CONDUIT          122.5    0.0245    0.0300
  C15              J4               J2               CONDUIT           18.7    1.4937    0.0200
  C16              J8               J10              CONDUIT           53.4    0.7111    0.0200
  C17              J15              OF3              CONDUIT            7.4    0.0041    0.0300
  C2               J4               J5               CONDUIT           28.6    0.1396    0.0130
  C3               J5               J6               CONDUIT           31.6    0.4117    0.0130
  C4               J6               J7               CONDUIT           40.9    0.3669    0.0130
  C5               J7               OF1              CONDUIT           31.0    0.4834    0.0130
  C6               J8               J9               CONDUIT           25.1    0.2790    0.0130
  C7               J9               J1               CONDUIT           45.7    0.4594    0.0130
  C8               J1               J11              CONDUIT           50.8    0.0984    0.0130
  C9               J11              OF2              CONDUIT           16.0    0.3129    0.0130
  



  
  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               TRAPEZOIDAL          0.60     3.12     0.33     9.40        1     2.79
  C10              TRAPEZOIDAL          1.50    18.75     0.92    20.00        1    12.06
  C11              TRAPEZOIDAL          2.00    29.60     1.17    24.80        1    17.10
  C12              TRAPEZOIDAL          2.00    52.00     1.13    46.00        1   187.80
  C13              TRAPEZOIDAL          2.00    52.00     1.13    46.00        1    94.59
  C14              TRAPEZOIDAL          2.00    29.60     1.17    24.80        1    17.19
  C15              TRAPEZOIDAL          0.50    11.25     0.45    25.00        1    40.27
  C16              TRAPEZOIDAL          0.50    11.25     0.45    25.00        1    27.79
  C17              TRAPEZOIDAL          1.00    15.00     0.60    25.00        1     2.28
  C2               CIRCULAR             0.25     0.05     0.06     0.25        1     0.02
  C3               CIRCULAR             0.38     0.11     0.09     0.38        1     0.11
  C4               CIRCULAR             0.38     0.11     0.09     0.38        1     0.11
  C5               CIRCULAR             0.38     0.11     0.09     0.38        1     0.12
  C6               CIRCULAR             0.30     0.07     0.07     0.30        1     0.05
  C7               CIRCULAR             0.38     0.11     0.09     0.38        1     0.12
  C8               CIRCULAR             0.38     0.11     0.09     0.38        1     0.06
  C9               CIRCULAR             0.38     0.11     0.09     0.38        1     0.10
  
  
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CMS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 08/23/2021 00:01:00
  Ending Date .............. 08/24/2021 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00
  Dry Time Step ............ 00:05:00



  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 4
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.239        71.625
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.067        20.122
  Surface Runoff ...........         0.168        50.320
  Final Storage ............         0.004         1.224
  Continuity Error (%) .....        -0.058
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.168         1.677
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.168         1.675
  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         0.003
  Continuity Error (%) .....        -0.072
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link C9 (1.44%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.95 sec
  Average Time Step           :     4.98 sec
  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :     0.00



  Average Iterations per Step :     2.04
  Percent Not Converging      :     0.31
  Time Step Frequencies       :
      5.000 -  3.155 sec      :    99.71 %
      3.155 -  1.991 sec      :     0.28 %
      1.991 -  1.256 sec      :     0.00 %
      1.256 -  0.792 sec      :     0.01 %
      0.792 -  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      CMS
  ------------------------------------------------------------------------------------------------------------------------------
  101                       71.62       0.00       0.00      11.22      49.36       9.92      59.29        0.05     0.06   0.828
  102                       71.62       0.00       0.00       0.37      69.79       0.33      70.12        0.26     0.23   0.979
  103                       71.62       0.00       0.00       9.36      52.88       8.25      61.13        0.06     0.06   0.853
  104                       71.62       0.00       0.00      15.06      42.30      13.10      55.41        0.14     0.13   0.774
  105                       71.62       0.00       0.00      11.23      49.36       9.91      59.27        0.06     0.07   0.828
  106                       71.62       0.00       0.00       0.37      69.79       0.33      70.12        0.21     0.19   0.979
  107                       71.62       0.00       0.00      16.94      38.78      14.75      53.53        0.04     0.04   0.747
  108                       71.62       0.00       0.00       9.36      52.88       8.25      61.13        0.11     0.11   0.853
  109                       71.62       0.00       0.00       5.59      59.94       4.98      64.92        0.07     0.08   0.906
  110                       71.62       0.00       0.00       7.47      56.41       6.63      63.04        0.09     0.10   0.880
  111                       71.62       0.00       0.00      32.92      10.58      26.89      37.47        0.14     0.06   0.523
  112                       71.62       0.00       0.00      33.06      10.58      26.75      37.33        0.17     0.07   0.521
  113                       71.62       0.00       0.00      34.93       7.05      28.41      35.46        0.13     0.05   0.495
  114                       71.62       0.00       0.00      35.03       7.05      28.32      35.37        0.15     0.05   0.494
  
  
  ******************
  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
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.04     2.20    67.40     0  01:15        2.19
  J10                  JUNCTION     0.01     0.11    67.21     0  01:39        0.11
  J11                  JUNCTION     0.03     0.87    66.02     0  01:14        0.86
  J12                  JUNCTION     0.00     0.03    67.08     0  01:42        0.03
  J13                  JUNCTION     0.00     0.04    66.64     0  01:41        0.04
  J14                  JUNCTION     0.01     0.11    66.74     0  01:34        0.11
  J15                  JUNCTION     0.01     0.09    66.59     0  01:44        0.09
  J2                   JUNCTION     0.01     0.13    67.62     0  01:20        0.13
  J3                   JUNCTION     0.01     0.09    66.75     0  01:32        0.09
  J4                   JUNCTION     0.03     2.01    67.78     0  01:13        2.01



  J5                   JUNCTION     0.02     2.03    67.76     0  01:16        2.03
  J6                   JUNCTION     0.03     2.15    67.75     0  01:15        2.15
  J7                   JUNCTION     0.03     1.51    66.96     0  01:13        1.50
  J8                   JUNCTION     0.03     2.01    67.49     0  01:15        2.01
  J9                   JUNCTION     0.03     2.07    67.48     0  01:15        2.07
  OF1                  OUTFALL      0.02     0.38    65.67     0  01:10        0.38
  OF2                  OUTFALL      0.02     0.38    65.47     0  01:10        0.38
  OF3                  OUTFALL      0.00     0.04    66.54     0  01:44        0.04
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent
  -------------------------------------------------------------------------------------------------
  J1                   JUNCTION     0.301    0.411     0  01:12       0.319       0.472       0.032
  J10                  JUNCTION     0.053    0.113     0  01:17        0.15       0.341       0.790
  J11                  JUNCTION     0.044    0.323     0  01:13      0.0445       0.516      -0.005
  J12                  JUNCTION     0.000    0.069     0  01:39           0       0.338       0.034
  J13                  JUNCTION     0.000    0.059     0  01:36           0       0.272       0.067
  J14                  JUNCTION     0.048    0.086     0  01:20       0.133       0.273       0.298
  J15                  JUNCTION     0.000    0.125     0  01:42           0        0.61       0.159
  J2                   JUNCTION     0.072    0.100     0  01:13       0.172       0.181      -0.937
  J3                   JUNCTION     0.061    0.061     0  01:13       0.139       0.139      -0.321
  J4                   JUNCTION     0.061    0.061     0  01:12      0.0587       0.059      -0.214
  J5                   JUNCTION     0.059    0.095     0  01:12      0.0495      0.0998      -0.224
  J6                   JUNCTION     0.299    0.394     0  01:12       0.314       0.414      -0.089
  J7                   JUNCTION     0.129    0.357     0  01:13       0.136        0.55      -0.025
  J8                   JUNCTION     0.083    0.083     0  01:12      0.0713      0.0713      -0.389
  J9                   JUNCTION     0.104    0.152     0  01:12      0.0895       0.153      -0.134
  OF1                  OUTFALL      0.000    0.356     0  01:13           0        0.55       0.000
  OF2                  OUTFALL      0.000    0.323     0  01:13           0       0.516       0.000
  OF3                  OUTFALL      0.000    0.124     0  01:44           0       0.609       0.000
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim
  Node                 Type      Surcharged         Meters       Meters
  ---------------------------------------------------------------------
  J1                   JUNCTION        0.32          1.820        0.000
  J11                  JUNCTION        0.22          0.492        2.263
  J5                   JUNCTION        0.21          1.658        0.000
  J6                   JUNCTION        0.24          1.772        0.000



  J7                   JUNCTION        0.23          1.136        0.489
  J9                   JUNCTION        0.22          1.693        0.000
  
  
  *********************
  Node Flooding Summary
  *********************
  
  Flooding refers to all water that overflows a node, whether it ponds or not.
  --------------------------------------------------------------------------
                                                             Total   Maximum
                                 Maximum   Time of Max       Flood    Ponded
                        Hours       Rate    Occurrence      Volume     Depth
  Node                 Flooded       CMS   days hr:min    10^6 ltr    Meters
  --------------------------------------------------------------------------
  J1                      0.18     0.135      0  01:12       0.021     0.195
  J5                      0.10     0.031      0  01:14       0.003     0.033
  J6                      0.17     0.171      0  01:12       0.024     0.227
  J9                      0.17     0.043      0  01:12       0.007     0.068
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CMS       CMS    10^6 ltr
  -----------------------------------------------------------
  OF1                   26.61     0.026     0.356       0.550
  OF2                   26.11     0.025     0.323       0.516
  OF3                   94.32     0.007     0.124       0.609
  -----------------------------------------------------------
  System                49.01     0.058     0.679       1.675
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT     0.064     0  01:26      0.34    0.02    0.18
  C10                  CONDUIT     0.069     0  01:39      0.18    0.01    0.05
  C11                  CONDUIT     0.041     0  01:21      0.10    0.00    0.05
  C12                  CONDUIT     0.068     0  01:42      0.22    0.00    0.03
  C13                  CONDUIT     0.057     0  01:41      0.15    0.00    0.03
  C14                  CONDUIT     0.059     0  01:36      0.15    0.00    0.04
  C15                  CONDUIT     0.038     0  01:11      0.08    0.00    0.13
  C16                  CONDUIT     0.024     0  01:15      0.13    0.00    0.11



  C17                  CONDUIT     0.124     0  01:44      0.35    0.05    0.06
  C2                   CONDUIT     0.081     0  01:21      1.65    3.65    1.00
  C3                   CONDUIT     0.095     0  01:12      0.86    0.85    1.00
  C4                   CONDUIT     0.266     0  01:19      2.41    2.50    1.00
  C5                   CONDUIT     0.356     0  01:13      3.23    2.92    1.00
  C6                   CONDUIT     0.090     0  01:21      1.28    1.77    1.00
  C7                   CONDUIT     0.117     0  01:21      1.05    0.98    1.00
  C8                   CONDUIT     0.290     0  01:16      2.63    5.28    1.00
  C9                   CONDUIT     0.323     0  01:13      2.92    3.29    1.00
  
  
  ***************************
  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  
  -------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.94  0.00
  C10                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C11                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.86  0.00
  C12                     1.00   0.03  0.00  0.00  0.97  0.00  0.00  0.00  0.94  0.00
  C13                     1.00   0.03  0.00  0.00  0.97  0.00  0.00  0.00  0.94  0.00
  C14                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C15                     1.00   0.00  0.99  0.00  0.01  0.00  0.00  0.00  0.95  0.00
  C16                     1.00   0.00  0.99  0.00  0.01  0.00  0.00  0.00  0.95  0.00
  C17                     1.00   0.04  0.00  0.00  0.96  0.00  0.00  0.00  0.00  0.00
  C2                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  C3                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.89  0.00
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.97  0.00
  C5                      1.00   0.00  0.00  0.00  0.90  0.10  0.00  0.00  0.00  0.00
  C6                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.38  0.00
  C7                      1.00   0.00  0.01  0.00  0.99  0.00  0.00  0.00  0.98  0.00
  C8                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.75  0.00
  C9                      1.00   0.00  0.00  0.00  0.95  0.05  0.00  0.00  0.00  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C2                          0.22      0.22      0.24      0.09         0.10
  C3                          0.21      0.21      0.24      0.01         0.01
  C4                          0.23      0.24      0.23      0.27         0.23
  C5                          0.18      0.23      0.18      0.30         0.18
  C6                          0.22      0.22      0.25      0.01         0.02
  C7                          0.22      0.22      0.32      0.01         0.01



  C8                          0.22      0.32      0.22      0.52         0.22
  C9                          0.18      0.21      0.18      0.34         0.18
  

  Analysis begun on:  Tue Sep  7 00:59:00 2021
  Analysis ended on:  Tue Sep  7 00:59:02 2021
  Total elapsed time: 00:00:02



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
  --------------------------------------------------------------

  
  *************
  Element Count
  *************
  Number of rain gages ...... 7
  Number of subcatchments ... 13
  Number of nodes ........... 20
  Number of links ........... 19
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  1_25mm_Chicago_3h    1_25mm_Chicago_3h              CUMULATIVE   1 min.
  2_2yr_Chicago_3h     2yr_Chicago_3h                 INTENSITY    1 min.
  3_5yr_Chicago_3h     3_5yr_Chicago_3h               INTENSITY    1 min.
  4_10yr_Chicago_3h    4_10yr_Chicago_3h              INTENSITY    1 min.
  5_25yr_Chicago_3h    5_25yr_Chicago_3h              INTENSITY    1 min.
  6_50yr_Chicago_3h    6_50yr_Chicago_3h              INTENSITY    1 min.
  7_100yr_Chicago_3h   7_100yr_Chicago_3h             INTENSITY    1 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet              
  -----------------------------------------------------------------------------------------------------------
  201                        0.37     54.00     90.00    1.0000 7_100yr_Chicago_3h   J5                  
  202                        0.29     54.00     90.00    1.0000 7_100yr_Chicago_3h   J4                  
  203                        0.26     54.00     90.00    1.0000 7_100yr_Chicago_3h   J1                  
  204                        0.27     53.00     90.00    1.0000 7_100yr_Chicago_3h   J3                  
  205                        0.25     52.00     75.00    1.0000 7_100yr_Chicago_3h   J2                  
  206                        0.17     38.00     90.00    1.0000 7_100yr_Chicago_3h   J6                  
  207                        0.27     53.00     90.00    1.0000 7_100yr_Chicago_3h   J13                 
  208                        0.21     39.00     90.00    1.0000 7_100yr_Chicago_3h   J16                 
  209                        0.49     63.00     90.00    1.0000 7_100yr_Chicago_3h   SU1                 
  210                        0.31     34.00     98.00    1.0000 7_100yr_Chicago_3h   J12                 
  211                        0.22     17.00     90.00    1.0000 7_100yr_Chicago_3h   J7                  
  212                        0.11     20.00     30.00    1.0000 7_100yr_Chicago_3h   J8                  
  213                        0.10     80.00     30.00    1.0000 7_100yr_Chicago_3h   J15                 
  
  
  ************
  Node Summary



  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  J1                   JUNCTION             66.33      1.17     500.0
  J10                  JUNCTION             66.09      2.29     500.0
  J11                  JUNCTION             66.18      1.32     250.0
  J12                  JUNCTION             66.20      2.08     500.0
  J13                  JUNCTION             66.71      1.29     500.0
  J14                  JUNCTION             66.42      1.87     500.0
  J15                  JUNCTION             66.50      2.00     500.0
  J16                  JUNCTION             66.26      1.24     500.0
  J2                   JUNCTION             66.58      0.92     500.0
  J3                   JUNCTION             66.46      1.04     500.0
  J4                   JUNCTION             66.43      1.07     500.0
  J5                   JUNCTION             66.58      0.92     500.0
  J6                   JUNCTION             66.67      0.83     500.0
  J7                   JUNCTION             66.56      0.89     500.0
  J8                   JUNCTION             66.40      1.99     500.0
  J9                   JUNCTION             66.09      2.19     500.0
  OF1                  OUTFALL              65.97      0.38       0.0
  OF2                  OUTFALL              65.60      0.38       0.0
  OF3                  OUTFALL              66.45      1.00       0.0
  SU1                  STORAGE              66.00      1.50       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J9               OF2              CONDUIT           12.8    3.8279    0.0150
  C10              J4               J1               CONDUIT           50.0    0.2000    0.0150
  C11              J2               J3               CONDUIT           50.0    0.2400    0.0150
  C12              J3               J1               CONDUIT           50.0    0.2599    0.0150
  C13              J6               J7               CONDUIT           45.1    0.2442    0.0150
  C14              J7               J8               CONDUIT           62.9    0.2545    0.0150
  C15              J12              SU1              CONDUIT           20.7    0.2415    0.0150
  C16              J11              SU1              CONDUIT            2.0    1.5002    0.0150
  C17              J15              OF3              CONDUIT            6.9    0.7249    0.0300
  C18              SU1              J10              CONDUIT           39.3    0.0764    0.0150
  C20              J5               J4               CONDUIT           59.3    0.2529    0.0150
  C3               J8               OF1              CONDUIT           12.0    3.5734    0.0150
  C4               J11              J10              CONDUIT           59.0    0.1526    0.0150
  C5               J16              J11              CONDUIT           50.0    0.1600    0.0150
  C6               J12              J14              CONDUIT           22.1    0.4973    0.0150
  C7               J14              J11              CONDUIT           36.1    0.4981    0.0150
  C8               J13              J14              CONDUIT           25.7    1.0130    0.0150
  C9               J1               J16              CONDUIT           49.8    0.1405    0.0150
  OR2              J10              J9               ORIFICE     
  
  
  *********************
  Cross Section Summary



  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               CIRCULAR             0.38     0.11     0.09     0.38        1     0.30
  C10              CIRCULAR             0.45     0.16     0.11     0.45        1     0.11
  C11              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C12              CIRCULAR             0.38     0.11     0.09     0.38        1     0.08
  C13              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C14              CIRCULAR             0.38     0.11     0.09     0.38        1     0.08
  C15              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C16              CIRCULAR             0.30     0.07     0.07     0.30        1     0.10
  C17              TRAPEZOIDAL          1.00    15.00     0.60    25.00        1    30.21
  C18              CIRCULAR             0.30     0.07     0.07     0.30        1     0.02
  C20              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C3               CIRCULAR             0.38     0.11     0.09     0.38        1     0.29
  C4               CIRCULAR             0.60     0.28     0.15     0.60        1     0.21
  C5               CIRCULAR             0.60     0.28     0.15     0.60        1     0.21
  C6               CIRCULAR             0.30     0.07     0.07     0.30        1     0.06
  C7               CIRCULAR             0.30     0.07     0.07     0.30        1     0.06
  C8               CIRCULAR             0.30     0.07     0.07     0.30        1     0.08
  C9               CIRCULAR             0.60     0.28     0.15     0.60        1     0.20
  
  
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CMS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 08/23/2021 00:00:00
  Ending Date .............. 08/24/2021 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00
  Dry Time Step ............ 00:01:00
  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... YES



  Maximum Trials ........... 8
  Number of Threads ........ 4
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.286        86.016
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.019         5.694
  Surface Runoff ...........         0.264        79.205
  Final Storage ............         0.004         1.191
  Continuity Error (%) .....        -0.087
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.264         2.637
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.200         2.002
  Flooding Loss ............         0.056         0.560
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.008         0.080
  Continuity Error (%) .....        -0.175
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link C16 (62.43%)
  Link C1 (13.79%)
  Link C3 (1.73%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec
  Average Time Step           :     2.55 sec
  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :     0.00



  Average Iterations per Step :     2.05
  Percent Not Converging      :     0.50
  Time Step Frequencies       :
      5.000 -  3.155 sec      :    34.41 %
      3.155 -  1.991 sec      :    21.40 %
      1.991 -  1.256 sec      :     9.05 %
      1.256 -  0.792 sec      :    14.36 %
      0.792 -  0.500 sec      :    20.79 %
  
  
  ***************************
  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      CMS
  ------------------------------------------------------------------------------------------------------------------------------
  201                       86.02       0.00       0.00       4.02      76.42       4.47      80.88        0.30     0.31   0.940
  202                       86.02       0.00       0.00       4.02      76.42       4.47      80.89        0.24     0.26   0.940
  203                       86.02       0.00       0.00       4.01      76.42       4.47      80.90        0.21     0.24   0.940
  204                       86.02       0.00       0.00       4.01      76.42       4.47      80.89        0.22     0.24   0.940
  205                       86.02       0.00       0.00      10.07      63.69      11.14      74.83        0.19     0.21   0.870
  206                       86.02       0.00       0.00       4.01      76.43       4.47      80.90        0.14     0.16   0.941
  207                       86.02       0.00       0.00       4.01      76.42       4.47      80.89        0.22     0.24   0.940
  208                       86.02       0.00       0.00       4.02      76.42       4.47      80.89        0.17     0.19   0.940
  209                       86.02       0.00       0.00       4.02      76.41       4.46      80.88        0.40     0.40   0.940
  210                       86.02       0.00       0.00       0.80      83.20       0.90      84.09        0.26     0.24   0.978
  211                       86.02       0.00       0.00       4.03      76.40       4.45      80.85        0.18     0.15   0.940
  212                       86.02       0.00       0.00      28.45      25.48      30.92      56.40        0.06     0.06   0.656
  213                       86.02       0.00       0.00      28.16      25.47      31.23      56.70        0.06     0.08   0.659
  
  
  ******************
  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
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.17     1.27    67.60     0  01:34        1.27
  J10                  JUNCTION     0.26     1.42    67.51     0  01:32        1.41
  J11                  JUNCTION     0.22     1.35    67.53     0  01:32        1.35
  J12                  JUNCTION     0.21     1.81    68.01     0  01:18        1.67
  J13                  JUNCTION     0.09     1.36    68.07     0  01:20        1.36
  J14                  JUNCTION     0.13     1.51    67.93     0  01:18        1.45
  J15                  JUNCTION     0.00     0.05    66.55     0  01:13        0.05
  J16                  JUNCTION     0.20     1.31    67.57     0  01:32        1.31
  J2                   JUNCTION     0.12     1.09    67.67     0  01:35        1.09
  J3                   JUNCTION     0.14     1.18    67.64     0  01:33        1.18
  J4                   JUNCTION     0.14     1.20    67.63     0  01:34        1.20



  J5                   JUNCTION     0.13     1.17    67.75     0  01:33        1.17
  J6                   JUNCTION     0.03     0.89    67.56     0  01:19        0.89
  J7                   JUNCTION     0.04     0.90    67.46     0  01:16        0.90
  J8                   JUNCTION     0.02     0.25    66.65     0  01:13        0.24
  J9                   JUNCTION     0.06     0.16    66.25     0  01:18        0.15
  OF1                  OUTFALL      0.02     0.25    66.22     0  01:13        0.24
  OF2                  OUTFALL      0.06     0.15    65.75     0  01:18        0.15
  OF3                  OUTFALL      0.00     0.03    66.48     0  01:13        0.03
  SU1                  STORAGE      0.37     1.50    67.50     0  01:18        1.50
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent
  -------------------------------------------------------------------------------------------------
  J1                   JUNCTION     0.235    0.362     0  01:10        0.21        1.16      -0.011
  J10                  JUNCTION     0.000    0.164     0  01:13           0        1.63       0.047
  J11                  JUNCTION     0.000    0.568     0  01:13           0        1.95      -0.068
  J12                  JUNCTION     0.238    0.238     0  01:13       0.261       0.324      -0.058
  J13                  JUNCTION     0.242    0.242     0  01:13       0.218       0.218       0.144
  J14                  JUNCTION     0.000    0.131     0  01:11           0       0.251      -0.034
  J15                  JUNCTION     0.075    0.075     0  01:13      0.0572      0.0572       0.020
  J16                  JUNCTION     0.188    0.452     0  01:12       0.173        1.33      -0.026
  J2                   JUNCTION     0.214    0.214     0  01:13       0.187       0.187      -0.047
  J3                   JUNCTION     0.245    0.257     0  01:13       0.222       0.409      -0.029
  J4                   JUNCTION     0.260    0.279     0  01:13       0.238       0.537      -0.047
  J5                   JUNCTION     0.307    0.307     0  01:13       0.298       0.298      -0.114
  J6                   JUNCTION     0.156    0.156     0  01:13       0.137       0.137      -0.049
  J7                   JUNCTION     0.155    0.188     0  01:14       0.179       0.316      -0.071
  J8                   JUNCTION     0.057    0.220     0  01:13      0.0608       0.377       0.011
  J9                   JUNCTION     0.000    0.102     0  01:32           0        1.57       0.001
  OF1                  OUTFALL      0.000    0.220     0  01:13           0       0.377       0.000
  OF2                  OUTFALL      0.000    0.103     0  01:18           0        1.57       0.000
  OF3                  OUTFALL      0.000    0.074     0  01:13           0      0.0572       0.000
  SU1                  STORAGE      0.396    1.090     0  01:13       0.398        1.37      -0.183
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim
  Node                 Type      Surcharged         Meters       Meters
  ---------------------------------------------------------------------
  J1                   JUNCTION        2.52          0.669        0.000



  J10                  JUNCTION        3.03          0.818        0.872
  J11                  JUNCTION        2.81          0.747        0.000
  J12                  JUNCTION        2.58          1.116        0.274
  J13                  JUNCTION        2.36          1.055        0.000
  J14                  JUNCTION        2.82          1.146        0.364
  J16                  JUNCTION        2.65          0.708        0.000
  J2                   JUNCTION        2.64          0.790        0.000
  J3                   JUNCTION        2.74          0.808        0.000
  J4                   JUNCTION        2.64          0.753        0.000
  J5                   JUNCTION        2.66          0.871        0.000
  J6                   JUNCTION        0.34          0.591        0.000
  J7                   JUNCTION        0.33          0.522        0.000
  
  
  *********************
  Node Flooding Summary
  *********************
  
  Flooding refers to all water that overflows a node, whether it ponds or not.
  --------------------------------------------------------------------------
                                                             Total   Maximum
                                 Maximum   Time of Max       Flood    Ponded
                        Hours       Rate    Occurrence      Volume     Depth
  Node                 Flooded       CMS   days hr:min    10^6 ltr    Meters
  --------------------------------------------------------------------------
  J1                      1.97     0.095      0  01:19       0.051     0.099
  J11                     1.58     0.103      0  01:18       0.008     0.027
  J13                     0.35     0.157      0  01:13       0.033     0.065
  J16                     1.80     0.121      0  01:20       0.035     0.068
  J2                      2.21     0.202      0  01:13       0.086     0.170
  J3                      2.10     0.221      0  01:13       0.072     0.143
  J4                      2.05     0.223      0  01:13       0.068     0.133
  J5                      2.23     0.288      0  01:13       0.126     0.251
  J6                      0.33     0.124      0  01:13       0.031     0.061
  J7                      0.12     0.026      0  01:14       0.004     0.007
  SU1                     1.61     0.537      0  01:18       0.559     0.000
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------------
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss  Loss       1000 m3    Full    days hr:min        CMS
  --------------------------------------------------------------------------------------------------
  SU1                      0.204      29     0     0         0.715     100       0  01:18      0.112
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  



  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CMS       CMS    10^6 ltr
  -----------------------------------------------------------
  OF1                   43.38     0.015     0.220       0.377
  OF2                   99.34     0.025     0.103       1.568
  OF3                   23.00     0.004     0.074       0.057
  -----------------------------------------------------------
  System                55.24     0.043     0.372       2.002
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT     0.103     0  01:18      2.44    0.35    0.41
  C10                  CONDUIT     0.149     0  01:10      0.94    1.35    1.00
  C11                  CONDUIT     0.057     0  01:08      0.80    1.38    1.00
  C12                  CONDUIT     0.120     0  01:09      1.09    1.55    1.00
  C13                  CONDUIT     0.084     0  01:30      1.18    2.02    1.00
  C14                  CONDUIT     0.163     0  01:14      1.71    2.12    0.83
  C15                  CONDUIT     0.206     0  01:13      2.91    4.99    1.00
  C16                  CONDUIT     0.404     0  01:13      5.72    3.94    1.00
  C17                  CONDUIT     0.074     0  01:13      0.37    0.00    0.04
  C18                  CONDUIT     0.085     0  01:13      1.20    3.67    1.00
  C20                  CONDUIT     0.074     0  01:08      1.04    1.75    1.00
  C3                   CONDUIT     0.220     0  01:13      2.86    0.76    0.65
  C4                   CONDUIT     0.164     0  01:13      0.62    0.79    1.00
  C5                   CONDUIT     0.452     0  01:12      1.60    2.12    1.00
  C6                   CONDUIT     0.046     0  01:10      0.70    0.79    1.00
  C7                   CONDUIT     0.118     0  01:13      1.67    2.00    1.00
  C8                   CONDUIT     0.131     0  01:11      1.85    1.55    1.00
  C9                   CONDUIT     0.361     0  01:10      1.28    1.81    1.00
  OR2                  ORIFICE     0.102     0  01:32                      1.00
  
  
  ***************************
  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  
  -------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.17  0.00
  C10                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.78  0.00
  C11                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.53  0.00



  C12                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.79  0.00
  C13                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.86  0.00
  C14                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.24  0.00
  C15                     1.00   0.00  0.00  0.00  0.89  0.00  0.00  0.11  0.60  0.00
  C16                     1.00   0.00  0.00  0.00  0.85  0.00  0.00  0.15  0.36  0.00
  C17                     1.00   0.73  0.00  0.00  0.27  0.00  0.00  0.00  0.01  0.00
  C18                     1.00   0.02  0.01  0.00  0.49  0.00  0.07  0.41  0.00  0.00
  C20                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.45  0.00
  C3                      1.00   0.00  0.00  0.00  0.23  0.77  0.00  0.00  0.06  0.00
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.73  0.00
  C5                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.35  0.00
  C6                      1.00   0.73  0.13  0.00  0.13  0.00  0.01  0.00  0.82  0.00
  C7                      1.00   0.00  0.00  0.00  0.46  0.00  0.00  0.54  0.08  0.00
  C8                      1.00   0.00  0.00  0.00  0.19  0.00  0.00  0.81  0.06  0.00
  C9                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.76  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C10                         2.64      2.64      2.86      0.06         0.05
  C11                         2.64      2.64      2.94      0.10         0.10
  C12                         2.74      2.74      3.08      0.06         0.05
  C13                         0.34      0.34      0.35      0.23         0.22
  C14                         0.01      0.33      0.01      0.36         0.01
  C15                         4.08      4.12      4.40      0.43         0.36
  C16                         4.22      4.24      4.43      0.21         0.16
  C18                         4.40      4.40      4.59      0.21         0.01
  C20                         2.65      2.65      3.02      0.14         0.14
  C4                          2.81      2.81      3.03      0.01         0.01
  C5                          2.63      2.65      2.81      0.18         0.13
  C6                          2.58      2.58      2.82      0.01         0.01
  C7                          2.98      2.98      3.85      0.32         0.32
  C8                          2.36      2.36      2.90      0.30         0.30
  C9                          2.52      2.52      2.65      0.18         0.15
  

  Analysis begun on:  Fri Feb 11 16:44:51 2022
  Analysis ended on:  Fri Feb 11 16:44:53 2022
  Total elapsed time: 00:00:02



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
  --------------------------------------------------------------

  WARNING 01: wet weather time step reduced to recording interval for Rain Gage 2yr
  
  *************
  Element Count
  *************
  Number of rain gages ...... 9
  Number of subcatchments ... 13
  Number of nodes ........... 20
  Number of links ........... 19
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  1_25mm_Chicago_3h    1_25mm_Chicago_3h              CUMULATIVE   1 min.
  2_2yr_Chicago_3h     2yr_Chicago_3h                 INTENSITY    1 min.
  2yr                  2yr                            INTENSITY    1 min.
  3_5yr_Chicago_3h     3_5yr_Chicago_3h               INTENSITY    1 min.
  4_10yr_Chicago_3h    4_10yr_Chicago_3h              INTENSITY    1 min.
  5_25yr_Chicago_3h    5_25yr_Chicago_3h              INTENSITY    1 min.
  6_50yr_Chicago_3h    6_50yr_Chicago_3h              INTENSITY    1 min.
  7_100yr_Chicago_3h   7_100yr_Chicago_3h             INTENSITY    1 min.
  8_100yr_Chicago_3h_10min 8_100yr_Chicago_3h_10min       CUMULATIVE  10 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet              
  -----------------------------------------------------------------------------------------------------------
  201                        0.37     54.00     90.00    1.0000 2yr                  J5                  
  202                        0.29     54.00     90.00    1.0000 2yr                  J4                  
  203                        0.26     54.00     90.00    1.0000 2yr                  J1                  
  204                        0.27     53.00     90.00    1.0000 2yr                  J3                  
  205                        0.25     52.00     75.00    1.0000 2yr                  J2                  
  206                        0.17     38.00     90.00    1.0000 2yr                  J6                  
  207                        0.27     53.00     90.00    1.0000 2yr                  J13                 
  208                        0.21     39.00     90.00    1.0000 2yr                  J16                 
  209                        0.49     63.00     90.00    1.0000 2yr                  SU1                 
  210                        0.31     34.00     98.00    1.0000 2yr                  J12                 
  211                        0.22     17.00     90.00    1.0000 2yr                  J7                  
  212                        0.11     20.00     30.00    1.0000 2yr                  J8                  
  213                        0.10     80.00     30.00    1.0000 2yr                  J15                 
  



  
  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  J1                   JUNCTION             66.33      1.17     500.0
  J10                  JUNCTION             66.09      2.29     500.0
  J11                  JUNCTION             66.18      1.32     250.0
  J12                  JUNCTION             66.20      2.08     500.0
  J13                  JUNCTION             66.71      1.29     500.0
  J14                  JUNCTION             66.42      1.87     500.0
  J15                  JUNCTION             66.50      2.00     500.0
  J16                  JUNCTION             66.26      1.24     500.0
  J2                   JUNCTION             66.58      0.92     500.0
  J3                   JUNCTION             66.46      1.04     500.0
  J4                   JUNCTION             66.43      1.07     500.0
  J5                   JUNCTION             66.58      0.92     500.0
  J6                   JUNCTION             66.67      0.83     500.0
  J7                   JUNCTION             66.56      0.89     500.0
  J8                   JUNCTION             66.40      1.99     500.0
  J9                   JUNCTION             66.09      2.19     500.0
  OF1                  OUTFALL              65.97      0.38       0.0
  OF2                  OUTFALL              65.60      0.38       0.0
  OF3                  OUTFALL              66.45      1.00       0.0
  SU1                  STORAGE              66.00      1.50       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J9               OF2              CONDUIT           12.8    3.8279    0.0150
  C10              J4               J1               CONDUIT           50.0    0.2000    0.0150
  C11              J2               J3               CONDUIT           50.0    0.2400    0.0150
  C12              J3               J1               CONDUIT           50.0    0.2599    0.0150
  C13              J6               J7               CONDUIT           45.1    0.2442    0.0150
  C14              J7               J8               CONDUIT           62.9    0.2545    0.0150
  C15              J12              SU1              CONDUIT           20.7    0.2415    0.0150
  C16              J11              SU1              CONDUIT            2.0    1.5002    0.0150
  C17              J15              OF3              CONDUIT            6.9    0.7249    0.0300
  C18              SU1              J10              CONDUIT           39.3    0.0764    0.0150
  C20              J5               J4               CONDUIT           59.3    0.2529    0.0150
  C3               J8               OF1              CONDUIT           12.0    3.5734    0.0150
  C4               J11              J10              CONDUIT           59.0    0.1526    0.0150
  C5               J16              J11              CONDUIT           50.0    0.1600    0.0150
  C6               J12              J14              CONDUIT           22.1    0.4973    0.0150
  C7               J14              J11              CONDUIT           36.1    0.4981    0.0150
  C8               J13              J14              CONDUIT           25.7    1.0130    0.0150
  C9               J1               J16              CONDUIT           49.8    0.1405    0.0150
  OR2              J10              J9               ORIFICE     
  



  
  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               CIRCULAR             0.38     0.11     0.09     0.38        1     0.30
  C10              CIRCULAR             0.45     0.16     0.11     0.45        1     0.11
  C11              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C12              CIRCULAR             0.38     0.11     0.09     0.38        1     0.08
  C13              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C14              CIRCULAR             0.38     0.11     0.09     0.38        1     0.08
  C15              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C16              CIRCULAR             0.30     0.07     0.07     0.30        1     0.10
  C17              TRAPEZOIDAL          1.00    15.00     0.60    25.00        1    30.21
  C18              CIRCULAR             0.30     0.07     0.07     0.30        1     0.02
  C20              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C3               CIRCULAR             0.38     0.11     0.09     0.38        1     0.29
  C4               CIRCULAR             0.60     0.28     0.15     0.60        1     0.21
  C5               CIRCULAR             0.60     0.28     0.15     0.60        1     0.21
  C6               CIRCULAR             0.30     0.07     0.07     0.30        1     0.06
  C7               CIRCULAR             0.30     0.07     0.07     0.30        1     0.06
  C8               CIRCULAR             0.30     0.07     0.07     0.30        1     0.08
  C9               CIRCULAR             0.60     0.28     0.15     0.60        1     0.20
  
  
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CMS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 08/23/2021 00:01:00
  Ending Date .............. 08/24/2021 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00



  Dry Time Step ............ 00:05:00
  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 4
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.106        31.841
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.012         3.513
  Surface Runoff ...........         0.090        27.155
  Final Storage ............         0.004         1.191
  Continuity Error (%) .....        -0.054
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.091         0.905
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.082         0.825
  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 ......         0.008         0.079
  Continuity Error (%) .....         0.149
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link C16 (64.46%)
  Link C1 (6.30%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec
  Average Time Step           :     2.75 sec



  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :    -0.00
  Average Iterations per Step :     2.02
  Percent Not Converging      :     0.14
  Time Step Frequencies       :
      5.000 -  3.155 sec      :    44.59 %
      3.155 -  1.991 sec      :    11.28 %
      1.991 -  1.256 sec      :    11.29 %
      1.256 -  0.792 sec      :    17.13 %
      0.792 -  0.500 sec      :    15.71 %
  
  
  ***************************
  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      CMS
  ------------------------------------------------------------------------------------------------------------------------------
  201                       31.84       0.00       0.00       2.48      27.61       0.58      28.19        0.10     0.08   0.885
  202                       31.84       0.00       0.00       2.48      27.61       0.58      28.20        0.08     0.07   0.886
  203                       31.84       0.00       0.00       2.48      27.61       0.58      28.20        0.07     0.06   0.886
  204                       31.84       0.00       0.00       2.48      27.61       0.58      28.20        0.08     0.07   0.886
  205                       31.84       0.00       0.00       6.21      23.01       1.43      24.45        0.06     0.05   0.768
  206                       31.84       0.00       0.00       2.48      27.62       0.58      28.20        0.05     0.04   0.886
  207                       31.84       0.00       0.00       2.48      27.61       0.58      28.20        0.08     0.07   0.886
  208                       31.84       0.00       0.00       2.48      27.61       0.58      28.20        0.06     0.05   0.886
  209                       31.84       0.00       0.00       2.48      27.61       0.58      28.19        0.14     0.11   0.885
  210                       31.84       0.00       0.00       0.49      30.06       0.12      30.18        0.09     0.07   0.948
  211                       31.84       0.00       0.00       2.49      27.60       0.57      28.18        0.06     0.04   0.885
  212                       31.84       0.00       0.00      17.58       9.21       3.83      13.04        0.01     0.01   0.410
  213                       31.84       0.00       0.00      17.37       9.21       4.04      13.25        0.01     0.01   0.416
  
  
  ******************
  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
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.05     1.08    67.41     0  01:12        0.72
  J10                  JUNCTION     0.13     0.53    66.62     0  01:14        0.53
  J11                  JUNCTION     0.09     0.46    66.64     0  01:14        0.45
  J12                  JUNCTION     0.08     0.39    66.59     0  01:48        0.39
  J13                  JUNCTION     0.01     0.20    66.91     0  01:12        0.20
  J14                  JUNCTION     0.02     0.30    66.72     0  01:14        0.30
  J15                  JUNCTION     0.00     0.02    66.52     0  01:12        0.02
  J16                  JUNCTION     0.07     0.62    66.88     0  01:13        0.62
  J2                   JUNCTION     0.02     0.92    67.50     0  01:13        0.92



  J3                   JUNCTION     0.03     1.04    67.50     0  01:11        1.04
  J4                   JUNCTION     0.03     1.07    67.50     0  01:11        0.76
  J5                   JUNCTION     0.03     0.93    67.51     0  01:15        0.93
  J6                   JUNCTION     0.01     0.27    66.94     0  01:13        0.27
  J7                   JUNCTION     0.02     0.30    66.86     0  01:13        0.30
  J8                   JUNCTION     0.01     0.14    66.54     0  01:13        0.14
  J9                   JUNCTION     0.04     0.11    66.20     0  01:14        0.11
  OF1                  OUTFALL      0.01     0.14    66.11     0  01:14        0.14
  OF2                  OUTFALL      0.04     0.11    65.71     0  01:14        0.11
  OF3                  OUTFALL      0.00     0.01    66.46     0  01:12        0.01
  SU1                  STORAGE      0.25     0.59    66.59     0  01:49        0.59
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent
  -------------------------------------------------------------------------------------------------
  J1                   JUNCTION     0.065    0.337     0  01:12      0.0732       0.399       0.037
  J10                  JUNCTION     0.000    0.170     0  01:13           0       0.728       0.372
  J11                  JUNCTION     0.000    0.417     0  01:13           0       0.765      -0.067
  J12                  JUNCTION     0.069    0.080     0  01:14      0.0937      0.0972       0.848
  J13                  JUNCTION     0.066    0.066     0  01:13      0.0763      0.0763       0.779
  J14                  JUNCTION     0.000    0.066     0  01:12           0      0.0757      -0.231
  J15                  JUNCTION     0.012    0.012     0  01:12      0.0134      0.0134       0.013
  J16                  JUNCTION     0.051    0.374     0  01:12      0.0603       0.459      -0.066
  J2                   JUNCTION     0.055    0.055     0  01:12       0.061       0.061      -0.017
  J3                   JUNCTION     0.067    0.125     0  01:12      0.0774       0.138      -0.031
  J4                   JUNCTION     0.071    0.143     0  01:12      0.0833       0.187      -0.025
  J5                   JUNCTION     0.084    0.084     0  01:13       0.104       0.104       0.005
  J6                   JUNCTION     0.043    0.043     0  01:12      0.0478      0.0478       0.029
  J7                   JUNCTION     0.041    0.082     0  01:13      0.0623        0.11      -0.012
  J8                   JUNCTION     0.011    0.090     0  01:13      0.0141       0.124       0.014
  J9                   JUNCTION     0.000    0.058     0  01:14           0       0.687       0.001
  OF1                  OUTFALL      0.000    0.090     0  01:14           0       0.124       0.000
  OF2                  OUTFALL      0.000    0.058     0  01:14           0       0.687       0.000
  OF3                  OUTFALL      0.000    0.012     0  01:12           0      0.0134       0.000
  SU1                  STORAGE      0.108    0.501     0  01:14       0.139       0.493      -0.354
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim
  Node                 Type      Surcharged         Meters       Meters



  ---------------------------------------------------------------------
  J1                   JUNCTION        0.05          0.477        0.093
  J16                  JUNCTION        0.01          0.019        0.621
  J2                   JUNCTION        0.13          0.620        0.000
  J3                   JUNCTION        0.13          0.665        0.000
  J4                   JUNCTION        0.10          0.620        0.000
  J5                   JUNCTION        0.17          0.625        0.000
  
  
  *********************
  Node Flooding Summary
  *********************
  
  Flooding refers to all water that overflows a node, whether it ponds or not.
  --------------------------------------------------------------------------
                                                             Total   Maximum
                                 Maximum   Time of Max       Flood    Ponded
                        Hours       Rate    Occurrence      Volume     Depth
  Node                 Flooded       CMS   days hr:min    10^6 ltr    Meters
  --------------------------------------------------------------------------
  J2                      0.04     0.011      0  01:11       0.000     0.000
  J3                      0.01     0.036      0  01:11       0.000     0.000
  J4                      0.01     0.029      0  01:11       0.000     0.000
  J5                      0.10     0.022      0  01:13       0.003     0.005
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------------
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss  Loss       1000 m3    Full    days hr:min        CMS
  --------------------------------------------------------------------------------------------------
  SU1                      0.141      20     0     0         0.434      61       0  01:49      0.039
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CMS       CMS    10^6 ltr
  -----------------------------------------------------------
  OF1                   50.93     0.005     0.090       0.124
  OF2                   99.06     0.015     0.058       0.687
  OF3                   19.11     0.001     0.012       0.013
  -----------------------------------------------------------
  System                56.37     0.021     0.155       0.825
  
  



  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT     0.058     0  01:14      2.09    0.20    0.30
  C10                  CONDUIT     0.155     0  01:11      0.98    1.40    1.00
  C11                  CONDUIT     0.059     0  01:11      0.83    1.44    1.00
  C12                  CONDUIT     0.130     0  01:12      1.18    1.68    1.00
  C13                  CONDUIT     0.041     0  01:13      0.62    0.99    0.95
  C14                  CONDUIT     0.082     0  01:14      1.23    1.06    0.59
  C15                  CONDUIT     0.080     0  01:14      1.22    1.94    1.00
  C16                  CONDUIT     0.257     0  01:14      3.64    2.50    1.00
  C17                  CONDUIT     0.012     0  01:12      0.17    0.00    0.01
  C18                  CONDUIT     0.067     0  01:14      1.06    2.88    1.00
  C20                  CONDUIT     0.080     0  01:17      1.13    1.89    1.00
  C3                   CONDUIT     0.090     0  01:14      2.30    0.31    0.38
  C4                   CONDUIT     0.170     0  01:13      0.84    0.82    0.82
  C5                   CONDUIT     0.369     0  01:13      1.45    1.73    0.86
  C6                   CONDUIT     0.015     0  01:14      0.37    0.25    0.55
  C7                   CONDUIT     0.056     0  01:12      0.91    0.95    0.99
  C8                   CONDUIT     0.066     0  01:12      1.31    0.79    0.74
  C9                   CONDUIT     0.323     0  01:12      1.16    1.62    1.00
  OR2                  ORIFICE     0.058     0  01:14                      1.00
  
  
  ***************************
  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  
  -------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.18  0.00
  C10                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.88  0.00
  C11                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.67  0.00
  C12                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.90  0.00
  C13                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.86  0.00
  C14                     1.00   0.00  0.00  0.00  0.99  0.01  0.00  0.00  0.25  0.00
  C15                     1.00   0.00  0.00  0.00  0.88  0.00  0.00  0.12  0.69  0.00
  C16                     1.00   0.00  0.00  0.00  0.88  0.00  0.00  0.12  0.44  0.00
  C17                     1.00   0.62  0.00  0.00  0.38  0.00  0.00  0.00  0.02  0.00
  C18                     1.00   0.04  0.02  0.00  0.39  0.00  0.06  0.49  0.00  0.00
  C20                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.59  0.00
  C3                      1.00   0.00  0.00  0.00  0.25  0.75  0.00  0.00  0.06  0.00
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.80  0.00
  C5                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.35  0.00
  C6                      1.00   0.88  0.09  0.00  0.01  0.00  0.01  0.00  0.93  0.00



  C7                      1.00   0.00  0.00  0.00  0.36  0.00  0.00  0.64  0.08  0.00
  C8                      1.00   0.00  0.00  0.00  0.09  0.00  0.00  0.90  0.09  0.00
  C9                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.86  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C10                         0.10      0.10      0.12      0.10         0.10
  C11                         0.13      0.13      0.18      0.06         0.05
  C12                         0.13      0.13      0.19      0.08         0.08
  C14                         0.01      0.01      0.01      0.04         0.01
  C15                         1.71      1.78      2.08      0.14         0.01
  C16                         1.97      1.98      2.20      0.20         0.17
  C18                         2.08      2.08      2.34      0.16         0.01
  C20                         0.17      0.17      0.20      0.15         0.14
  C5                          0.01      0.01      0.01      0.13         0.01
  C7                          0.01      0.01      1.34      0.01         0.01
  C9                          0.01      0.05      0.01      0.11         0.01
  

  Analysis begun on:  Tue Sep  7 00:58:07 2021
  Analysis ended on:  Tue Sep  7 00:58:12 2021
  Total elapsed time: 00:00:05



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
  --------------------------------------------------------------

  WARNING 01: wet weather time step reduced to recording interval for Rain Gage 5yr
  
  *************
  Element Count
  *************
  Number of rain gages ...... 9
  Number of subcatchments ... 13
  Number of nodes ........... 20
  Number of links ........... 19
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  1_25mm_Chicago_3h    1_25mm_Chicago_3h              CUMULATIVE   1 min.
  2_2yr_Chicago_3h     2yr_Chicago_3h                 INTENSITY    1 min.
  3_5yr_Chicago_3h     3_5yr_Chicago_3h               INTENSITY    1 min.
  4_10yr_Chicago_3h    4_10yr_Chicago_3h              INTENSITY    1 min.
  5_25yr_Chicago_3h    5_25yr_Chicago_3h              INTENSITY    1 min.
  5yr                  5yr                            INTENSITY    1 min.
  6_50yr_Chicago_3h    6_50yr_Chicago_3h              INTENSITY    1 min.
  7_100yr_Chicago_3h   7_100yr_Chicago_3h             INTENSITY    1 min.
  8_100yr_Chicago_3h_10min 8_100yr_Chicago_3h_10min       CUMULATIVE  10 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet              
  -----------------------------------------------------------------------------------------------------------
  201                        0.37     54.00     90.00    1.0000 5yr                  J5                  
  202                        0.29     54.00     90.00    1.0000 5yr                  J4                  
  203                        0.26     54.00     90.00    1.0000 5yr                  J1                  
  204                        0.27     53.00     90.00    1.0000 5yr                  J3                  
  205                        0.25     52.00     75.00    1.0000 5yr                  J2                  
  206                        0.17     38.00     90.00    1.0000 5yr                  J6                  
  207                        0.27     53.00     90.00    1.0000 5yr                  J13                 
  208                        0.21     39.00     90.00    1.0000 5yr                  J16                 
  209                        0.49     63.00     90.00    1.0000 5yr                  SU1                 
  210                        0.31     34.00     98.00    1.0000 5yr                  J12                 
  211                        0.22     17.00     90.00    1.0000 5yr                  J7                  
  212                        0.11     20.00     30.00    1.0000 5yr                  J8                  
  213                        0.10     80.00     30.00    1.0000 5yr                  J15                 
  



  
  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  J1                   JUNCTION             66.33      1.17     500.0
  J10                  JUNCTION             66.09      2.29     500.0
  J11                  JUNCTION             66.18      1.32     250.0
  J12                  JUNCTION             66.20      2.08     500.0
  J13                  JUNCTION             66.71      1.29     500.0
  J14                  JUNCTION             66.42      1.87     500.0
  J15                  JUNCTION             66.50      2.00     500.0
  J16                  JUNCTION             66.26      1.24     500.0
  J2                   JUNCTION             66.58      0.92     500.0
  J3                   JUNCTION             66.46      1.04     500.0
  J4                   JUNCTION             66.43      1.07     500.0
  J5                   JUNCTION             66.58      0.92     500.0
  J6                   JUNCTION             66.67      0.83     500.0
  J7                   JUNCTION             66.56      0.89     500.0
  J8                   JUNCTION             66.40      1.99     500.0
  J9                   JUNCTION             66.09      2.19     500.0
  OF1                  OUTFALL              65.97      0.38       0.0
  OF2                  OUTFALL              65.60      0.38       0.0
  OF3                  OUTFALL              66.45      1.00       0.0
  SU1                  STORAGE              66.00      1.50       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J9               OF2              CONDUIT           12.8    3.8279    0.0150
  C10              J4               J1               CONDUIT           50.0    0.2000    0.0150
  C11              J2               J3               CONDUIT           50.0    0.2400    0.0150
  C12              J3               J1               CONDUIT           50.0    0.2599    0.0150
  C13              J6               J7               CONDUIT           45.1    0.2442    0.0150
  C14              J7               J8               CONDUIT           62.9    0.2545    0.0150
  C15              J12              SU1              CONDUIT           20.7    0.2415    0.0150
  C16              J11              SU1              CONDUIT            2.0    1.5002    0.0150
  C17              J15              OF3              CONDUIT            6.9    0.7249    0.0300
  C18              SU1              J10              CONDUIT           39.3    0.0764    0.0150
  C20              J5               J4               CONDUIT           59.3    0.2529    0.0150
  C3               J8               OF1              CONDUIT           12.0    3.5734    0.0150
  C4               J11              J10              CONDUIT           59.0    0.1526    0.0150
  C5               J16              J11              CONDUIT           50.0    0.1600    0.0150
  C6               J12              J14              CONDUIT           22.1    0.4973    0.0150
  C7               J14              J11              CONDUIT           36.1    0.4981    0.0150
  C8               J13              J14              CONDUIT           25.7    1.0130    0.0150
  C9               J1               J16              CONDUIT           49.8    0.1405    0.0150
  OR2              J10              J9               ORIFICE     
  



  
  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               CIRCULAR             0.38     0.11     0.09     0.38        1     0.30
  C10              CIRCULAR             0.45     0.16     0.11     0.45        1     0.11
  C11              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C12              CIRCULAR             0.38     0.11     0.09     0.38        1     0.08
  C13              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C14              CIRCULAR             0.38     0.11     0.09     0.38        1     0.08
  C15              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C16              CIRCULAR             0.30     0.07     0.07     0.30        1     0.10
  C17              TRAPEZOIDAL          1.00    15.00     0.60    25.00        1    30.21
  C18              CIRCULAR             0.30     0.07     0.07     0.30        1     0.02
  C20              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C3               CIRCULAR             0.38     0.11     0.09     0.38        1     0.29
  C4               CIRCULAR             0.60     0.28     0.15     0.60        1     0.21
  C5               CIRCULAR             0.60     0.28     0.15     0.60        1     0.21
  C6               CIRCULAR             0.30     0.07     0.07     0.30        1     0.06
  C7               CIRCULAR             0.30     0.07     0.07     0.30        1     0.06
  C8               CIRCULAR             0.30     0.07     0.07     0.30        1     0.08
  C9               CIRCULAR             0.60     0.28     0.15     0.60        1     0.20
  
  
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CMS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 08/23/2021 00:01:00
  Ending Date .............. 08/24/2021 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00



  Dry Time Step ............ 00:05:00
  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 4
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.141        42.490
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.014         4.118
  Surface Runoff ...........         0.124        37.209
  Final Storage ............         0.004         1.192
  Continuity Error (%) .....        -0.067
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.124         1.240
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.116         1.160
  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 ......         0.008         0.079
  Continuity Error (%) .....         0.099
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link C16 (63.40%)
  Link C1 (9.65%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec
  Average Time Step           :     2.69 sec



  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :    -0.00
  Average Iterations per Step :     2.02
  Percent Not Converging      :     0.19
  Time Step Frequencies       :
      5.000 -  3.155 sec      :    39.77 %
      3.155 -  1.991 sec      :    16.46 %
      1.991 -  1.256 sec      :    10.52 %
      1.256 -  0.792 sec      :    16.63 %
      0.792 -  0.500 sec      :    16.62 %
  
  
  ***************************
  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      CMS
  ------------------------------------------------------------------------------------------------------------------------------
  201                       42.49       0.00       0.00       2.91      37.20       1.22      38.42        0.14     0.12   0.904
  202                       42.49       0.00       0.00       2.90      37.21       1.22      38.43        0.11     0.10   0.904
  203                       42.49       0.00       0.00       2.90      37.21       1.22      38.43        0.10     0.09   0.905
  204                       42.49       0.00       0.00       2.90      37.21       1.22      38.43        0.11     0.10   0.904
  205                       42.49       0.00       0.00       7.28      31.01       3.03      34.04        0.08     0.08   0.801
  206                       42.49       0.00       0.00       2.90      37.21       1.23      38.43        0.07     0.06   0.905
  207                       42.49       0.00       0.00       2.90      37.21       1.22      38.43        0.10     0.10   0.904
  208                       42.49       0.00       0.00       2.90      37.21       1.22      38.43        0.08     0.07   0.904
  209                       42.49       0.00       0.00       2.91      37.20       1.22      38.42        0.19     0.16   0.904
  210                       42.49       0.00       0.00       0.58      40.50       0.25      40.75        0.13     0.10   0.959
  211                       42.49       0.00       0.00       2.92      37.19       1.21      38.40        0.08     0.06   0.904
  212                       42.49       0.00       0.00      20.60      12.41       8.27      20.67        0.02     0.02   0.487
  213                       42.49       0.00       0.00      20.37      12.41       8.51      20.92        0.02     0.02   0.492
  
  
  ******************
  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
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.08     1.17    67.50     0  01:11        0.89
  J10                  JUNCTION     0.16     0.77    66.86     0  01:48        0.77
  J11                  JUNCTION     0.12     0.69    66.87     0  01:48        0.69
  J12                  JUNCTION     0.11     0.72    66.92     0  01:13        0.69
  J13                  JUNCTION     0.02     0.55    67.26     0  01:13        0.54
  J14                  JUNCTION     0.04     0.56    66.98     0  01:12        0.50
  J15                  JUNCTION     0.00     0.02    66.52     0  01:12        0.02
  J16                  JUNCTION     0.10     0.97    67.23     0  01:11        0.73
  J2                   JUNCTION     0.04     0.94    67.52     0  01:16        0.94



  J3                   JUNCTION     0.05     1.04    67.50     0  01:10        1.04
  J4                   JUNCTION     0.05     1.07    67.50     0  01:10        0.97
  J5                   JUNCTION     0.04     0.96    67.54     0  01:17        0.96
  J6                   JUNCTION     0.02     0.83    67.50     0  01:12        0.68
  J7                   JUNCTION     0.03     0.89    67.45     0  01:12        0.55
  J8                   JUNCTION     0.01     0.18    66.58     0  01:12        0.18
  J9                   JUNCTION     0.05     0.13    66.22     0  01:48        0.13
  OF1                  OUTFALL      0.01     0.18    66.15     0  01:12        0.18
  OF2                  OUTFALL      0.05     0.13    65.73     0  01:48        0.13
  OF3                  OUTFALL      0.00     0.01    66.46     0  01:12        0.01
  SU1                  STORAGE      0.28     0.87    66.87     0  01:48        0.87
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent
  -------------------------------------------------------------------------------------------------
  J1                   JUNCTION     0.094    0.356     0  01:12      0.0997       0.546      -0.005
  J10                  JUNCTION     0.000    0.196     0  01:12           0        1.02       0.293
  J11                  JUNCTION     0.000    0.488     0  01:12           0        1.09      -0.058
  J12                  JUNCTION     0.101    0.137     0  01:12       0.127       0.144       0.763
  J13                  JUNCTION     0.096    0.096     0  01:12       0.104       0.104       0.717
  J14                  JUNCTION     0.000    0.096     0  01:12           0       0.113      -0.135
  J15                  JUNCTION     0.017    0.017     0  01:12      0.0211      0.0211       0.018
  J16                  JUNCTION     0.074    0.430     0  01:12      0.0821       0.628      -0.049
  J2                   JUNCTION     0.079    0.079     0  01:12       0.085       0.085      -0.208
  J3                   JUNCTION     0.097    0.130     0  01:11       0.106       0.191      -0.028
  J4                   JUNCTION     0.103    0.149     0  01:11       0.113       0.255      -0.060
  J5                   JUNCTION     0.122    0.122     0  01:13       0.141       0.141      -0.037
  J6                   JUNCTION     0.063    0.063     0  01:12      0.0652      0.0652       0.070
  J7                   JUNCTION     0.061    0.122     0  01:12      0.0849        0.15      -0.077
  J8                   JUNCTION     0.016    0.138     0  01:12      0.0223       0.172       0.015
  J9                   JUNCTION     0.000    0.073     0  01:48           0       0.966       0.001
  OF1                  OUTFALL      0.000    0.136     0  01:12           0       0.172       0.000
  OF2                  OUTFALL      0.000    0.073     0  01:48           0       0.966       0.000
  OF3                  OUTFALL      0.000    0.016     0  01:12           0      0.0211       0.000
  SU1                  STORAGE      0.158    0.687     0  01:13       0.189       0.667      -0.285
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim
  Node                 Type      Surcharged         Meters       Meters



  ---------------------------------------------------------------------
  J1                   JUNCTION        0.16          0.570        0.000
  J10                  JUNCTION        1.51          0.169        1.521
  J11                  JUNCTION        0.93          0.087        0.633
  J12                  JUNCTION        0.01          0.031        1.359
  J13                  JUNCTION        0.05          0.252        0.738
  J14                  JUNCTION        1.04          0.199        1.311
  J16                  JUNCTION        0.40          0.367        0.273
  J2                   JUNCTION        0.23          0.642        0.000
  J3                   JUNCTION        0.92          0.665        0.000
  J4                   JUNCTION        0.27          0.620        0.000
  J5                   JUNCTION        0.47          0.658        0.000
  J6                   JUNCTION        0.09          0.530        0.000
  J7                   JUNCTION        0.06          0.515        0.000
  
  
  *********************
  Node Flooding Summary
  *********************
  
  Flooding refers to all water that overflows a node, whether it ponds or not.
  --------------------------------------------------------------------------
                                                             Total   Maximum
                                 Maximum   Time of Max       Flood    Ponded
                        Hours       Rate    Occurrence      Volume     Depth
  Node                 Flooded       CMS   days hr:min    10^6 ltr    Meters
  --------------------------------------------------------------------------
  J1                      0.01     0.017      0  01:11       0.000     0.000
  J2                      0.20     0.061      0  01:12       0.011     0.022
  J3                      0.01     0.035      0  01:10       0.000     0.000
  J4                      0.01     0.021      0  01:10       0.000     0.000
  J5                      0.27     0.081      0  01:13       0.019     0.038
  J6                      0.01     0.008      0  01:12       0.000     0.000
  J7                      0.01     0.017      0  01:12       0.000     0.000
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------------
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss  Loss       1000 m3    Full    days hr:min        CMS
  --------------------------------------------------------------------------------------------------
  SU1                      0.162      23     0     0         0.599      84       0  01:48      0.047
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total



                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CMS       CMS    10^6 ltr
  -----------------------------------------------------------
  OF1                   48.37     0.006     0.136       0.172
  OF2                   99.16     0.018     0.073       0.966
  OF3                   19.93     0.002     0.016       0.021
  -----------------------------------------------------------
  System                55.82     0.026     0.216       1.160
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT     0.073     0  01:48      2.22    0.24    0.34
  C10                  CONDUIT     0.149     0  01:11      0.94    1.35    1.00
  C11                  CONDUIT     0.071     0  01:22      1.01    1.74    1.00
  C12                  CONDUIT     0.136     0  01:11      1.23    1.75    1.00
  C13                  CONDUIT     0.065     0  01:12      0.92    1.57    1.00
  C14                  CONDUIT     0.123     0  01:12      1.41    1.60    0.74
  C15                  CONDUIT     0.132     0  01:13      1.89    3.19    1.00
  C16                  CONDUIT     0.325     0  01:13      4.60    3.17    1.00
  C17                  CONDUIT     0.016     0  01:12      0.19    0.00    0.02
  C18                  CONDUIT     0.080     0  01:13      1.22    3.44    1.00
  C20                  CONDUIT     0.084     0  01:25      1.19    1.99    1.00
  C3                   CONDUIT     0.136     0  01:12      2.56    0.47    0.48
  C4                   CONDUIT     0.196     0  01:12      0.87    0.94    1.00
  C5                   CONDUIT     0.430     0  01:12      1.64    2.02    1.00
  C6                   CONDUIT     0.040     0  01:12      0.68    0.68    1.00
  C7                   CONDUIT     0.064     0  01:13      0.90    1.07    1.00
  C8                   CONDUIT     0.096     0  01:12      1.37    1.14    1.00
  C9                   CONDUIT     0.356     0  01:12      1.28    1.78    1.00
  OR2                  ORIFICE     0.073     0  01:48                      1.00
  
  
  ***************************
  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  
  -------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.17  0.00
  C10                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.84  0.00
  C11                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.58  0.00
  C12                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.85  0.00
  C13                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.86  0.00



  C14                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.25  0.00
  C15                     1.00   0.00  0.00  0.00  0.87  0.00  0.00  0.13  0.65  0.00
  C16                     1.00   0.00  0.00  0.00  0.87  0.00  0.00  0.13  0.41  0.00
  C17                     1.00   0.71  0.00  0.00  0.29  0.00  0.00  0.00  0.02  0.00
  C18                     1.00   0.03  0.01  0.00  0.41  0.00  0.08  0.46  0.00  0.00
  C20                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.51  0.00
  C3                      1.00   0.00  0.00  0.00  0.24  0.76  0.00  0.00  0.05  0.00
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.77  0.00
  C5                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.35  0.00
  C6                      1.00   0.83  0.08  0.00  0.08  0.00  0.01  0.00  0.87  0.00
  C7                      1.00   0.00  0.00  0.00  0.39  0.00  0.00  0.61  0.07  0.00
  C8                      1.00   0.00  0.00  0.00  0.14  0.00  0.00  0.85  0.08  0.00
  C9                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.82  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C10                         0.27      0.27      1.25      0.22         0.20
  C11                         0.23      0.23      1.36      0.14         0.14
  C12                         0.92      0.92      1.61      0.20         0.20
  C13                         0.09      0.09      0.11      0.07         0.06
  C14                         0.01      0.06      0.01      0.12         0.01
  C15                         2.75      2.83      3.07      0.24         0.14
  C16                         2.93      2.94      3.14      0.26         0.23
  C18                         3.07      3.07      3.28      0.23         0.01
  C20                         0.47      0.47      1.50      0.26         0.26
  C4                          0.93      0.93      1.51      0.01         0.01
  C5                          0.29      0.40      0.93      0.21         0.01
  C6                          0.01      0.01      1.04      0.01         0.01
  C7                          1.50      1.50      2.55      0.02         0.02
  C8                          0.05      0.05      1.23      0.04         0.03
  C9                          0.11      0.16      0.40      0.21         0.11
  

  Analysis begun on:  Tue Sep  7 00:58:07 2021
  Analysis ended on:  Tue Sep  7 00:58:12 2021
  Total elapsed time: 00:00:05



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
  --------------------------------------------------------------

  WARNING 01: wet weather time step reduced to recording interval for Rain Gage 10yr
  
  *************
  Element Count
  *************
  Number of rain gages ...... 9
  Number of subcatchments ... 13
  Number of nodes ........... 20
  Number of links ........... 19
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  1_25mm_Chicago_3h    1_25mm_Chicago_3h              CUMULATIVE   1 min.
  10yr                 10yr                           INTENSITY    1 min.
  2_2yr_Chicago_3h     2yr_Chicago_3h                 INTENSITY    1 min.
  3_5yr_Chicago_3h     3_5yr_Chicago_3h               INTENSITY    1 min.
  4_10yr_Chicago_3h    4_10yr_Chicago_3h              INTENSITY    1 min.
  5_25yr_Chicago_3h    5_25yr_Chicago_3h              INTENSITY    1 min.
  6_50yr_Chicago_3h    6_50yr_Chicago_3h              INTENSITY    1 min.
  7_100yr_Chicago_3h   7_100yr_Chicago_3h             INTENSITY    1 min.
  8_100yr_Chicago_3h_10min 8_100yr_Chicago_3h_10min       CUMULATIVE  10 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet              
  -----------------------------------------------------------------------------------------------------------
  201                        0.37     54.00     90.00    1.0000 10yr                 J5                  
  202                        0.29     54.00     90.00    1.0000 10yr                 J4                  
  203                        0.26     54.00     90.00    1.0000 10yr                 J1                  
  204                        0.27     53.00     90.00    1.0000 10yr                 J3                  
  205                        0.25     52.00     75.00    1.0000 10yr                 J2                  
  206                        0.17     38.00     90.00    1.0000 10yr                 J6                  
  207                        0.27     53.00     90.00    1.0000 10yr                 J13                 
  208                        0.21     39.00     90.00    1.0000 10yr                 J16                 
  209                        0.49     63.00     90.00    1.0000 10yr                 SU1                 
  210                        0.31     34.00     98.00    1.0000 10yr                 J12                 
  211                        0.22     17.00     90.00    1.0000 10yr                 J7                  
  212                        0.11     20.00     30.00    1.0000 10yr                 J8                  
  213                        0.10     80.00     30.00    1.0000 10yr                 J15                 
  



  
  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  J1                   JUNCTION             66.33      1.17     500.0
  J10                  JUNCTION             66.09      2.29     500.0
  J11                  JUNCTION             66.18      1.32     250.0
  J12                  JUNCTION             66.20      2.08     500.0
  J13                  JUNCTION             66.71      1.29     500.0
  J14                  JUNCTION             66.42      1.87     500.0
  J15                  JUNCTION             66.50      2.00     500.0
  J16                  JUNCTION             66.26      1.24     500.0
  J2                   JUNCTION             66.58      0.92     500.0
  J3                   JUNCTION             66.46      1.04     500.0
  J4                   JUNCTION             66.43      1.07     500.0
  J5                   JUNCTION             66.58      0.92     500.0
  J6                   JUNCTION             66.67      0.83     500.0
  J7                   JUNCTION             66.56      0.89     500.0
  J8                   JUNCTION             66.40      1.99     500.0
  J9                   JUNCTION             66.09      2.19     500.0
  OF1                  OUTFALL              65.97      0.38       0.0
  OF2                  OUTFALL              65.60      0.38       0.0
  OF3                  OUTFALL              66.45      1.00       0.0
  SU1                  STORAGE              66.00      1.50       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J9               OF2              CONDUIT           12.8    3.8279    0.0150
  C10              J4               J1               CONDUIT           50.0    0.2000    0.0150
  C11              J2               J3               CONDUIT           50.0    0.2400    0.0150
  C12              J3               J1               CONDUIT           50.0    0.2599    0.0150
  C13              J6               J7               CONDUIT           45.1    0.2442    0.0150
  C14              J7               J8               CONDUIT           62.9    0.2545    0.0150
  C15              J12              SU1              CONDUIT           20.7    0.2415    0.0150
  C16              J11              SU1              CONDUIT            2.0    1.5002    0.0150
  C17              J15              OF3              CONDUIT            6.9    0.7249    0.0300
  C18              SU1              J10              CONDUIT           39.3    0.0764    0.0150
  C20              J5               J4               CONDUIT           59.3    0.2529    0.0150
  C3               J8               OF1              CONDUIT           12.0    3.5734    0.0150
  C4               J11              J10              CONDUIT           59.0    0.1526    0.0150
  C5               J16              J11              CONDUIT           50.0    0.1600    0.0150
  C6               J12              J14              CONDUIT           22.1    0.4973    0.0150
  C7               J14              J11              CONDUIT           36.1    0.4981    0.0150
  C8               J13              J14              CONDUIT           25.7    1.0130    0.0150
  C9               J1               J16              CONDUIT           49.8    0.1405    0.0150
  OR2              J10              J9               ORIFICE     
  



  
  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               CIRCULAR             0.38     0.11     0.09     0.38        1     0.30
  C10              CIRCULAR             0.45     0.16     0.11     0.45        1     0.11
  C11              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C12              CIRCULAR             0.38     0.11     0.09     0.38        1     0.08
  C13              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C14              CIRCULAR             0.38     0.11     0.09     0.38        1     0.08
  C15              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C16              CIRCULAR             0.30     0.07     0.07     0.30        1     0.10
  C17              TRAPEZOIDAL          1.00    15.00     0.60    25.00        1    30.21
  C18              CIRCULAR             0.30     0.07     0.07     0.30        1     0.02
  C20              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C3               CIRCULAR             0.38     0.11     0.09     0.38        1     0.29
  C4               CIRCULAR             0.60     0.28     0.15     0.60        1     0.21
  C5               CIRCULAR             0.60     0.28     0.15     0.60        1     0.21
  C6               CIRCULAR             0.30     0.07     0.07     0.30        1     0.06
  C7               CIRCULAR             0.30     0.07     0.07     0.30        1     0.06
  C8               CIRCULAR             0.30     0.07     0.07     0.30        1     0.08
  C9               CIRCULAR             0.60     0.28     0.15     0.60        1     0.20
  
  
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CMS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 08/23/2021 00:01:00
  Ending Date .............. 08/24/2021 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00



  Dry Time Step ............ 00:05:00
  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 4
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.165        49.476
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.015         4.453
  Surface Runoff ...........         0.146        43.872
  Final Storage ............         0.004         1.191
  Continuity Error (%) .....        -0.082
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.146         1.462
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.138         1.382
  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 ......         0.008         0.080
  Continuity Error (%) .....        -0.025
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link C16 (62.97%)
  Link C1 (11.33%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec
  Average Time Step           :     2.66 sec



  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.05
  Percent Not Converging      :     0.44
  Time Step Frequencies       :
      5.000 -  3.155 sec      :    37.81 %
      3.155 -  1.991 sec      :    18.44 %
      1.991 -  1.256 sec      :    10.11 %
      1.256 -  0.792 sec      :    16.21 %
      0.792 -  0.500 sec      :    17.42 %
  
  
  ***************************
  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      CMS
  ------------------------------------------------------------------------------------------------------------------------------
  201                       49.48       0.00       0.00       3.14      43.50       1.69      45.18        0.17     0.15   0.913
  202                       49.48       0.00       0.00       3.14      43.50       1.69      45.19        0.13     0.13   0.913
  203                       49.48       0.00       0.00       3.14      43.50       1.69      45.20        0.12     0.12   0.913
  204                       49.48       0.00       0.00       3.14      43.50       1.69      45.19        0.12     0.12   0.913
  205                       49.48       0.00       0.00       7.88      36.25       4.19      40.44        0.10     0.10   0.817
  206                       49.48       0.00       0.00       3.14      43.50       1.69      45.20        0.08     0.08   0.914
  207                       49.48       0.00       0.00       3.14      43.50       1.69      45.19        0.12     0.12   0.913
  208                       49.48       0.00       0.00       3.14      43.50       1.69      45.19        0.10     0.09   0.913
  209                       49.48       0.00       0.00       3.14      43.50       1.68      45.18        0.22     0.19   0.913
  210                       49.48       0.00       0.00       0.63      47.36       0.34      47.70        0.15     0.12   0.964
  211                       49.48       0.00       0.00       3.15      43.49       1.67      45.16        0.10     0.08   0.913
  212                       49.48       0.00       0.00      22.27      14.50      11.49      26.00        0.03     0.02   0.525
  213                       49.48       0.00       0.00      22.03      14.50      11.77      26.28        0.03     0.02   0.531
  
  
  ******************
  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
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.10     1.17    67.50     0  01:40        1.17
  J10                  JUNCTION     0.19     1.40    67.49     0  01:39        1.39
  J11                  JUNCTION     0.15     1.32    67.50     0  01:39        1.32
  J12                  JUNCTION     0.14     1.31    67.51     0  01:39        1.30
  J13                  JUNCTION     0.04     1.08    67.79     0  01:11        1.06
  J14                  JUNCTION     0.07     1.09    67.51     0  01:39        1.08
  J15                  JUNCTION     0.00     0.03    66.53     0  01:12        0.03
  J16                  JUNCTION     0.12     1.24    67.50     0  01:39        1.24
  J2                   JUNCTION     0.06     0.97    67.55     0  01:18        0.97



  J3                   JUNCTION     0.07     1.05    67.51     0  01:14        1.05
  J4                   JUNCTION     0.08     1.07    67.50     0  01:13        1.07
  J5                   JUNCTION     0.06     0.99    67.57     0  01:19        0.99
  J6                   JUNCTION     0.02     0.83    67.50     0  01:14        0.83
  J7                   JUNCTION     0.03     0.89    67.45     0  01:11        0.69
  J8                   JUNCTION     0.01     0.20    66.60     0  01:13        0.20
  J9                   JUNCTION     0.05     0.15    66.24     0  01:39        0.15
  OF1                  OUTFALL      0.01     0.20    66.17     0  01:13        0.20
  OF2                  OUTFALL      0.05     0.15    65.75     0  01:39        0.15
  OF3                  OUTFALL      0.00     0.01    66.46     0  01:12        0.01
  SU1                  STORAGE      0.30     1.50    67.50     0  01:39        1.50
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent
  -------------------------------------------------------------------------------------------------
  J1                   JUNCTION     0.116    0.371     0  01:12       0.117       0.643      -0.002
  J10                  JUNCTION     0.000    0.196     0  01:11           0        1.21       0.194
  J11                  JUNCTION     0.000    0.550     0  01:12           0        1.31      -0.074
  J12                  JUNCTION     0.123    0.163     0  01:11       0.148       0.176       0.592
  J13                  JUNCTION     0.119    0.119     0  01:12       0.122       0.122       0.574
  J14                  JUNCTION     0.000    0.120     0  01:12           0       0.144      -0.159
  J15                  JUNCTION     0.024    0.024     0  01:12      0.0265      0.0265       0.019
  J16                  JUNCTION     0.092    0.463     0  01:12      0.0965       0.739      -0.051
  J2                   JUNCTION     0.098    0.098     0  01:12       0.101       0.101      -0.219
  J3                   JUNCTION     0.120    0.135     0  01:12       0.124       0.225      -0.065
  J4                   JUNCTION     0.127    0.153     0  01:12       0.133         0.3      -0.082
  J5                   JUNCTION     0.150    0.150     0  01:13       0.166       0.166      -0.145
  J6                   JUNCTION     0.078    0.078     0  01:12      0.0766      0.0766      -0.059
  J7                   JUNCTION     0.075    0.139     0  01:13      0.0999       0.177      -0.026
  J8                   JUNCTION     0.020    0.157     0  01:13       0.028       0.205       0.012
  J9                   JUNCTION     0.000    0.101     0  01:39           0        1.15       0.001
  OF1                  OUTFALL      0.000    0.157     0  01:13           0       0.205       0.000
  OF2                  OUTFALL      0.000    0.101     0  01:39           0        1.15       0.000
  OF3                  OUTFALL      0.000    0.024     0  01:12           0      0.0265       0.000
  SU1                  STORAGE      0.194    0.805     0  01:12       0.222       0.794      -0.234
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim
  Node                 Type      Surcharged         Meters       Meters



  ---------------------------------------------------------------------
  J1                   JUNCTION        1.46          0.570        0.000
  J10                  JUNCTION        2.16          0.796        0.894
  J11                  JUNCTION        1.91          0.720        0.000
  J12                  JUNCTION        1.46          0.619        0.771
  J13                  JUNCTION        1.01          0.776        0.214
  J14                  JUNCTION        1.93          0.731        0.779
  J16                  JUNCTION        1.68          0.640        0.000
  J2                   JUNCTION        1.63          0.668        0.000
  J3                   JUNCTION        1.79          0.676        0.000
  J4                   JUNCTION        1.63          0.620        0.000
  J5                   JUNCTION        1.65          0.692        0.000
  J6                   JUNCTION        0.12          0.533        0.000
  J7                   JUNCTION        0.09          0.515        0.000
  
  
  *********************
  Node Flooding Summary
  *********************
  
  Flooding refers to all water that overflows a node, whether it ponds or not.
  --------------------------------------------------------------------------
                                                             Total   Maximum
                                 Maximum   Time of Max       Flood    Ponded
                        Hours       Rate    Occurrence      Volume     Depth
  Node                 Flooded       CMS   days hr:min    10^6 ltr    Meters
  --------------------------------------------------------------------------
  J1                      0.01     0.019      0  01:10       0.000     0.000
  J11                     0.01     0.001      0  01:39       0.000     0.000
  J16                     0.02     0.001      0  01:39       0.000     0.000
  J2                      0.45     0.084      0  01:12       0.025     0.048
  J3                      0.17     0.044      0  01:12       0.006     0.011
  J4                      0.05     0.027      0  01:10       0.000     0.000
  J5                      0.62     0.131      0  01:13       0.038     0.072
  J6                      0.07     0.013      0  01:11       0.001     0.003
  J7                      0.01     0.022      0  01:11       0.000     0.000
  SU1                     0.01     0.013      0  01:39       0.000     0.000
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------------
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss  Loss       1000 m3    Full    days hr:min        CMS
  --------------------------------------------------------------------------------------------------
  SU1                      0.177      25     0     0         0.715     100       0  01:38      0.051
  
  
  ***********************
  Outfall Loading Summary
  ***********************



  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CMS       CMS    10^6 ltr
  -----------------------------------------------------------
  OF1                   46.76     0.008     0.157       0.205
  OF2                   99.21     0.020     0.101       1.151
  OF3                   20.70     0.002     0.024       0.027
  -----------------------------------------------------------
  System                55.56     0.030     0.250       1.382
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT     0.101     0  01:39      2.43    0.34    0.40
  C10                  CONDUIT     0.153     0  01:12      0.96    1.39    1.00
  C11                  CONDUIT     0.063     0  01:23      0.89    1.53    1.00
  C12                  CONDUIT     0.136     0  01:10      1.23    1.75    1.00
  C13                  CONDUIT     0.069     0  01:15      0.98    1.66    1.00
  C14                  CONDUIT     0.139     0  01:13      1.53    1.81    0.76
  C15                  CONDUIT     0.156     0  01:12      2.23    3.80    1.00
  C16                  CONDUIT     0.372     0  01:12      5.26    3.62    1.00
  C17                  CONDUIT     0.024     0  01:12      0.23    0.00    0.02
  C18                  CONDUIT     0.087     0  01:12      1.31    3.75    1.00
  C20                  CONDUIT     0.072     0  01:10      1.02    1.72    1.00
  C3                   CONDUIT     0.157     0  01:13      2.66    0.55    0.53
  C4                   CONDUIT     0.196     0  01:11      0.84    0.94    1.00
  C5                   CONDUIT     0.463     0  01:12      1.70    2.18    1.00
  C6                   CONDUIT     0.050     0  01:11      0.78    0.85    1.00
  C7                   CONDUIT     0.086     0  01:12      1.22    1.46    1.00
  C8                   CONDUIT     0.120     0  01:12      1.69    1.42    1.00
  C9                   CONDUIT     0.371     0  01:12      1.31    1.86    1.00
  OR2                  ORIFICE     0.101     0  01:39                      1.00
  
  
  ***************************
  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  
  -------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.18  0.00
  C10                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.82  0.00



  C11                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.56  0.00
  C12                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.83  0.00
  C13                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.86  0.00
  C14                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.24  0.00
  C15                     1.00   0.00  0.00  0.00  0.87  0.00  0.00  0.13  0.63  0.00
  C16                     1.00   0.00  0.00  0.00  0.87  0.00  0.00  0.13  0.39  0.00
  C17                     1.00   0.74  0.00  0.00  0.26  0.00  0.00  0.00  0.02  0.00
  C18                     1.00   0.03  0.01  0.00  0.43  0.00  0.08  0.44  0.00  0.00
  C20                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.49  0.00
  C3                      1.00   0.00  0.00  0.00  0.24  0.76  0.00  0.00  0.05  0.00
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.76  0.00
  C5                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.35  0.00
  C6                      1.00   0.81  0.09  0.00  0.10  0.00  0.01  0.00  0.85  0.00
  C7                      1.00   0.00  0.00  0.00  0.41  0.00  0.00  0.59  0.07  0.00
  C8                      1.00   0.00  0.00  0.00  0.16  0.00  0.00  0.84  0.06  0.00
  C9                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.80  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C10                         1.63      1.63      1.95      0.19         0.18
  C11                         1.63      1.63      2.02      0.21         0.21
  C12                         1.79      1.79      2.18      0.32         0.32
  C13                         0.12      0.12      0.14      0.10         0.09
  C14                         0.01      0.09      0.01      0.15         0.01
  C15                         3.20      3.26      3.52      0.29         0.21
  C16                         3.36      3.37      3.57      0.34         0.32
  C18                         3.52      3.52      3.71      0.28         0.01
  C20                         1.65      1.65      2.11      0.41         0.41
  C4                          1.91      1.91      2.16      0.01         0.01
  C5                          1.65      1.68      1.91      0.28         0.23
  C6                          1.46      1.46      1.93      0.01         0.01
  C7                          2.10      2.10      2.98      0.06         0.06
  C8                          1.01      1.01      2.02      0.07         0.06
  C9                          1.45      1.46      1.68      0.27         0.25
  

  Analysis begun on:  Tue Sep  7 00:58:07 2021
  Analysis ended on:  Tue Sep  7 00:58:13 2021
  Total elapsed time: 00:00:06



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
  --------------------------------------------------------------

  WARNING 01: wet weather time step reduced to recording interval for Rain Gage 25yr
  
  *************
  Element Count
  *************
  Number of rain gages ...... 9
  Number of subcatchments ... 13
  Number of nodes ........... 20
  Number of links ........... 19
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  1_25mm_Chicago_3h    1_25mm_Chicago_3h              CUMULATIVE   1 min.
  2_2yr_Chicago_3h     2yr_Chicago_3h                 INTENSITY    1 min.
  25yr                 25yr                           INTENSITY    1 min.
  3_5yr_Chicago_3h     3_5yr_Chicago_3h               INTENSITY    1 min.
  4_10yr_Chicago_3h    4_10yr_Chicago_3h              INTENSITY    1 min.
  5_25yr_Chicago_3h    5_25yr_Chicago_3h              INTENSITY    1 min.
  6_50yr_Chicago_3h    6_50yr_Chicago_3h              INTENSITY    1 min.
  7_100yr_Chicago_3h   7_100yr_Chicago_3h             INTENSITY    1 min.
  8_100yr_Chicago_3h_10min 8_100yr_Chicago_3h_10min       CUMULATIVE  10 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet              
  -----------------------------------------------------------------------------------------------------------
  201                        0.37     54.00     90.00    1.0000 25yr                 J5                  
  202                        0.29     54.00     90.00    1.0000 25yr                 J4                  
  203                        0.26     54.00     90.00    1.0000 25yr                 J1                  
  204                        0.27     53.00     90.00    1.0000 25yr                 J3                  
  205                        0.25     52.00     75.00    1.0000 25yr                 J2                  
  206                        0.17     38.00     90.00    1.0000 25yr                 J6                  
  207                        0.27     53.00     90.00    1.0000 25yr                 J13                 
  208                        0.21     39.00     90.00    1.0000 25yr                 J16                 
  209                        0.49     63.00     90.00    1.0000 25yr                 SU1                 
  210                        0.31     34.00     98.00    1.0000 25yr                 J12                 
  211                        0.22     17.00     90.00    1.0000 25yr                 J7                  
  212                        0.11     20.00     30.00    1.0000 25yr                 J8                  
  213                        0.10     80.00     30.00    1.0000 25yr                 J15                 
  



  
  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  J1                   JUNCTION             66.33      1.17     500.0
  J10                  JUNCTION             66.09      2.29     500.0
  J11                  JUNCTION             66.18      1.32     250.0
  J12                  JUNCTION             66.20      2.08     500.0
  J13                  JUNCTION             66.71      1.29     500.0
  J14                  JUNCTION             66.42      1.87     500.0
  J15                  JUNCTION             66.50      2.00     500.0
  J16                  JUNCTION             66.26      1.24     500.0
  J2                   JUNCTION             66.58      0.92     500.0
  J3                   JUNCTION             66.46      1.04     500.0
  J4                   JUNCTION             66.43      1.07     500.0
  J5                   JUNCTION             66.58      0.92     500.0
  J6                   JUNCTION             66.67      0.83     500.0
  J7                   JUNCTION             66.56      0.89     500.0
  J8                   JUNCTION             66.40      1.99     500.0
  J9                   JUNCTION             66.09      2.19     500.0
  OF1                  OUTFALL              65.97      0.38       0.0
  OF2                  OUTFALL              65.60      0.38       0.0
  OF3                  OUTFALL              66.45      1.00       0.0
  SU1                  STORAGE              66.00      1.50       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J9               OF2              CONDUIT           12.8    3.8279    0.0150
  C10              J4               J1               CONDUIT           50.0    0.2000    0.0150
  C11              J2               J3               CONDUIT           50.0    0.2400    0.0150
  C12              J3               J1               CONDUIT           50.0    0.2599    0.0150
  C13              J6               J7               CONDUIT           45.1    0.2442    0.0150
  C14              J7               J8               CONDUIT           62.9    0.2545    0.0150
  C15              J12              SU1              CONDUIT           20.7    0.2415    0.0150
  C16              J11              SU1              CONDUIT            2.0    1.5002    0.0150
  C17              J15              OF3              CONDUIT            6.9    0.7249    0.0300
  C18              SU1              J10              CONDUIT           39.3    0.0764    0.0150
  C20              J5               J4               CONDUIT           59.3    0.2529    0.0150
  C3               J8               OF1              CONDUIT           12.0    3.5734    0.0150
  C4               J11              J10              CONDUIT           59.0    0.1526    0.0150
  C5               J16              J11              CONDUIT           50.0    0.1600    0.0150
  C6               J12              J14              CONDUIT           22.1    0.4973    0.0150
  C7               J14              J11              CONDUIT           36.1    0.4981    0.0150
  C8               J13              J14              CONDUIT           25.7    1.0130    0.0150
  C9               J1               J16              CONDUIT           49.8    0.1405    0.0150
  OR2              J10              J9               ORIFICE     
  



  
  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               CIRCULAR             0.38     0.11     0.09     0.38        1     0.30
  C10              CIRCULAR             0.45     0.16     0.11     0.45        1     0.11
  C11              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C12              CIRCULAR             0.38     0.11     0.09     0.38        1     0.08
  C13              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C14              CIRCULAR             0.38     0.11     0.09     0.38        1     0.08
  C15              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C16              CIRCULAR             0.30     0.07     0.07     0.30        1     0.10
  C17              TRAPEZOIDAL          1.00    15.00     0.60    25.00        1    30.21
  C18              CIRCULAR             0.30     0.07     0.07     0.30        1     0.02
  C20              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C3               CIRCULAR             0.38     0.11     0.09     0.38        1     0.29
  C4               CIRCULAR             0.60     0.28     0.15     0.60        1     0.21
  C5               CIRCULAR             0.60     0.28     0.15     0.60        1     0.21
  C6               CIRCULAR             0.30     0.07     0.07     0.30        1     0.06
  C7               CIRCULAR             0.30     0.07     0.07     0.30        1     0.06
  C8               CIRCULAR             0.30     0.07     0.07     0.30        1     0.08
  C9               CIRCULAR             0.60     0.28     0.15     0.60        1     0.20
  
  
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CMS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 08/23/2021 00:01:00
  Ending Date .............. 08/24/2021 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00



  Dry Time Step ............ 00:05:00
  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 4
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.194        58.193
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.016         4.818
  Surface Runoff ...........         0.174        52.237
  Final Storage ............         0.004         1.191
  Continuity Error (%) .....        -0.089
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.174         1.740
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.161         1.605
  Flooding Loss ............         0.006         0.058
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.008         0.080
  Continuity Error (%) .....        -0.141
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link C16 (62.68%)
  Link C1 (12.52%)
  Link C3 (1.03%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec



  Average Time Step           :     2.62 sec
  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.04
  Percent Not Converging      :     0.39
  Time Step Frequencies       :
      5.000 -  3.155 sec      :    36.55 %
      3.155 -  1.991 sec      :    19.67 %
      1.991 -  1.256 sec      :     9.71 %
      1.256 -  0.792 sec      :    15.68 %
      0.792 -  0.500 sec      :    18.38 %
  
  
  ***************************
  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      CMS
  ------------------------------------------------------------------------------------------------------------------------------
  201                       58.19       0.00       0.00       3.40      51.35       2.30      53.66        0.20     0.19   0.922
  202                       58.19       0.00       0.00       3.40      51.35       2.31      53.66        0.16     0.16   0.922
  203                       58.19       0.00       0.00       3.39      51.36       2.31      53.67        0.14     0.15   0.922
  204                       58.19       0.00       0.00       3.40      51.36       2.31      53.67        0.15     0.15   0.922
  205                       58.19       0.00       0.00       8.52      42.80       5.73      48.53        0.12     0.13   0.834
  206                       58.19       0.00       0.00       3.39      51.36       2.31      53.67        0.09     0.10   0.922
  207                       58.19       0.00       0.00       3.40      51.36       2.31      53.67        0.14     0.15   0.922
  208                       58.19       0.00       0.00       3.40      51.35       2.31      53.66        0.11     0.12   0.922
  209                       58.19       0.00       0.00       3.40      51.35       2.30      53.65        0.26     0.24   0.922
  210                       58.19       0.00       0.00       0.68      55.91       0.47      56.37        0.17     0.15   0.969
  211                       58.19       0.00       0.00       3.41      51.34       2.29      53.63        0.12     0.09   0.922
  212                       58.19       0.00       0.00      24.09      17.12      15.79      32.91        0.04     0.03   0.566
  213                       58.19       0.00       0.00      23.83      17.12      16.10      33.22        0.03     0.04   0.571
  
  
  ******************
  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
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.14     1.19    67.52     0  01:46        1.19
  J10                  JUNCTION     0.22     1.40    67.49     0  01:28        1.40
  J11                  JUNCTION     0.18     1.32    67.50     0  01:27        1.32
  J12                  JUNCTION     0.17     1.39    67.59     0  01:26        1.34
  J13                  JUNCTION     0.06     1.29    68.00     0  01:13        1.29
  J14                  JUNCTION     0.10     1.18    67.60     0  01:26        1.11
  J15                  JUNCTION     0.00     0.03    66.53     0  01:12        0.03
  J16                  JUNCTION     0.16     1.25    67.51     0  01:46        1.25



  J2                   JUNCTION     0.08     1.00    67.58     0  01:23        1.00
  J3                   JUNCTION     0.10     1.08    67.54     0  01:46        1.08
  J4                   JUNCTION     0.11     1.10    67.53     0  01:45        1.10
  J5                   JUNCTION     0.09     1.04    67.62     0  01:22        1.04
  J6                   JUNCTION     0.02     0.84    67.51     0  01:15        0.84
  J7                   JUNCTION     0.03     0.89    67.45     0  01:11        0.77
  J8                   JUNCTION     0.01     0.21    66.61     0  01:13        0.21
  J9                   JUNCTION     0.05     0.16    66.25     0  01:26        0.15
  OF1                  OUTFALL      0.01     0.21    66.18     0  01:13        0.21
  OF2                  OUTFALL      0.05     0.15    65.75     0  01:26        0.15
  OF3                  OUTFALL      0.00     0.02    66.47     0  01:12        0.02
  SU1                  STORAGE      0.33     1.50    67.50     0  01:26        1.50
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent
  -------------------------------------------------------------------------------------------------
  J1                   JUNCTION     0.146    0.373     0  01:11       0.139       0.764      -0.016
  J10                  JUNCTION     0.000    0.183     0  01:11           0        1.39       0.078
  J11                  JUNCTION     0.000    0.562     0  01:11           0        1.46      -0.092
  J12                  JUNCTION     0.150    0.177     0  01:13       0.175       0.208       0.464
  J13                  JUNCTION     0.149    0.149     0  01:12       0.145       0.145       0.444
  J14                  JUNCTION     0.000    0.132     0  01:11           0       0.169      -0.117
  J15                  JUNCTION     0.037    0.037     0  01:12      0.0335      0.0335       0.020
  J16                  JUNCTION     0.116    0.471     0  01:11       0.115       0.879      -0.041
  J2                   JUNCTION     0.126    0.126     0  01:12       0.121       0.121      -0.118
  J3                   JUNCTION     0.151    0.163     0  01:12       0.147       0.268      -0.022
  J4                   JUNCTION     0.160    0.177     0  01:12       0.158       0.356      -0.092
  J5                   JUNCTION     0.187    0.187     0  01:12       0.197       0.198      -0.071
  J6                   JUNCTION     0.097    0.097     0  01:12      0.0909      0.0909       0.030
  J7                   JUNCTION     0.094    0.148     0  01:13       0.119       0.209      -0.060
  J8                   JUNCTION     0.028    0.174     0  01:13      0.0355       0.245       0.010
  J9                   JUNCTION     0.000    0.101     0  01:27           0        1.33       0.001
  OF1                  OUTFALL      0.000    0.174     0  01:13           0       0.245       0.000
  OF2                  OUTFALL      0.000    0.103     0  01:26           0        1.33       0.000
  OF3                  OUTFALL      0.000    0.036     0  01:12           0      0.0335       0.000
  SU1                  STORAGE      0.240    0.893     0  01:12       0.264       0.865      -0.266
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim



  Node                 Type      Surcharged         Meters       Meters
  ---------------------------------------------------------------------
  J1                   JUNCTION        1.94          0.591        0.000
  J10                  JUNCTION        2.49          0.798        0.892
  J11                  JUNCTION        2.26          0.722        0.000
  J12                  JUNCTION        2.02          0.703        0.687
  J13                  JUNCTION        1.74          0.993        0.000
  J14                  JUNCTION        2.27          0.822        0.688
  J16                  JUNCTION        2.09          0.652        0.000
  J2                   JUNCTION        2.07          0.696        0.000
  J3                   JUNCTION        2.17          0.700        0.000
  J4                   JUNCTION        2.06          0.653        0.000
  J5                   JUNCTION        2.07          0.739        0.000
  J6                   JUNCTION        0.15          0.542        0.000
  J7                   JUNCTION        0.14          0.515        0.000
  
  
  *********************
  Node Flooding Summary
  *********************
  
  Flooding refers to all water that overflows a node, whether it ponds or not.
  --------------------------------------------------------------------------
                                                             Total   Maximum
                                 Maximum   Time of Max       Flood    Ponded
                        Hours       Rate    Occurrence      Volume     Depth
  Node                 Flooded       CMS   days hr:min    10^6 ltr    Meters
  --------------------------------------------------------------------------
  J1                      0.93     0.027      0  01:30       0.011     0.021
  J11                     0.41     0.026      0  01:26       0.001     0.002
  J13                     0.06     0.019      0  01:12       0.001     0.003
  J16                     0.85     0.015      0  01:27       0.006     0.012
  J2                      1.42     0.113      0  01:12       0.038     0.076
  J3                      1.31     0.092      0  01:12       0.035     0.035
  J4                      1.15     0.062      0  01:12       0.025     0.033
  J5                      1.47     0.169      0  01:12       0.060     0.119
  J6                      0.14     0.040      0  01:12       0.006     0.012
  J7                      0.01     0.023      0  01:11       0.000     0.000
  SU1                     0.62     0.182      0  01:26       0.058     0.000
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------------
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss  Loss       1000 m3    Full    days hr:min        CMS
  --------------------------------------------------------------------------------------------------
  SU1                      0.187      26     0     0         0.715     100       0  01:26      0.084
  
  
  ***********************



  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CMS       CMS    10^6 ltr
  -----------------------------------------------------------
  OF1                   45.56     0.009     0.174       0.245
  OF2                   99.25     0.022     0.103       1.327
  OF3                   21.47     0.003     0.036       0.033
  -----------------------------------------------------------
  System                55.43     0.034     0.279       1.605
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT     0.103     0  01:26      2.44    0.35    0.41
  C10                  CONDUIT     0.157     0  01:10      0.99    1.42    1.00
  C11                  CONDUIT     0.055     0  01:10      0.78    1.35    1.00
  C12                  CONDUIT     0.126     0  01:10      1.14    1.62    1.00
  C13                  CONDUIT     0.075     0  01:19      1.05    1.80    1.00
  C14                  CONDUIT     0.148     0  01:13      1.60    1.93    0.78
  C15                  CONDUIT     0.177     0  01:12      2.50    4.29    1.00
  C16                  CONDUIT     0.392     0  01:11      5.54    3.81    1.00
  C17                  CONDUIT     0.036     0  01:12      0.28    0.00    0.03
  C18                  CONDUIT     0.091     0  01:12      1.34    3.94    1.00
  C20                  CONDUIT     0.079     0  01:09      1.12    1.87    1.00
  C3                   CONDUIT     0.174     0  01:13      2.72    0.60    0.56
  C4                   CONDUIT     0.183     0  01:11      0.77    0.88    1.00
  C5                   CONDUIT     0.470     0  01:11      1.69    2.21    1.00
  C6                   CONDUIT     0.052     0  01:11      0.79    0.88    1.00
  C7                   CONDUIT     0.101     0  01:12      1.43    1.71    1.00
  C8                   CONDUIT     0.132     0  01:11      1.87    1.56    1.00
  C9                   CONDUIT     0.373     0  01:11      1.32    1.87    1.00
  OR2                  ORIFICE     0.101     0  01:27                      1.00
  
  
  ***************************
  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  
  -------------------------------------------------------------------------------------



  C1                      1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.17  0.00
  C10                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.81  0.00
  C11                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.55  0.00
  C12                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.82  0.00
  C13                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.86  0.00
  C14                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.24  0.00
  C15                     1.00   0.00  0.00  0.00  0.86  0.00  0.00  0.14  0.62  0.00
  C16                     1.00   0.00  0.00  0.00  0.86  0.00  0.00  0.14  0.38  0.00
  C17                     1.00   0.74  0.00  0.00  0.26  0.00  0.00  0.00  0.02  0.00
  C18                     1.00   0.03  0.01  0.00  0.46  0.00  0.07  0.43  0.00  0.00
  C20                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.48  0.00
  C3                      1.00   0.00  0.00  0.00  0.23  0.77  0.00  0.00  0.06  0.00
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.75  0.00
  C5                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.35  0.00
  C6                      1.00   0.78  0.10  0.00  0.11  0.00  0.01  0.00  0.84  0.00
  C7                      1.00   0.00  0.00  0.00  0.43  0.00  0.00  0.57  0.08  0.00
  C8                      1.00   0.00  0.00  0.00  0.17  0.00  0.00  0.82  0.06  0.00
  C9                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.79  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C10                         2.06      2.06      2.30      0.18         0.16
  C11                         2.07      2.07      2.37      0.03         0.03
  C12                         2.17      2.17      2.51      0.26         0.25
  C13                         0.15      0.15      0.17      0.16         0.15
  C14                         0.01      0.14      0.01      0.18         0.01
  C15                         3.54      3.57      3.86      0.30         0.25
  C16                         3.68      3.68      3.88      0.30         0.27
  C18                         3.84      3.84      4.03      0.29         0.01
  C20                         2.07      2.07      2.45      0.19         0.18
  C4                          2.26      2.26      2.49      0.01         0.01
  C5                          2.07      2.09      2.26      0.28         0.24
  C6                          2.02      2.02      2.27      0.01         0.01
  C7                          2.43      2.43      3.30      0.09         0.09
  C8                          1.74      1.74      2.35      0.09         0.09
  C9                          1.94      1.94      2.09      0.28         0.26
  

  Analysis begun on:  Tue Sep  7 00:58:13 2021
  Analysis ended on:  Tue Sep  7 00:58:18 2021
  Total elapsed time: 00:00:05



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
  --------------------------------------------------------------

  WARNING 01: wet weather time step reduced to recording interval for Rain Gage 50yr
  
  *************
  Element Count
  *************
  Number of rain gages ...... 9
  Number of subcatchments ... 13
  Number of nodes ........... 20
  Number of links ........... 19
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  1_25mm_Chicago_3h    1_25mm_Chicago_3h              CUMULATIVE   1 min.
  2_2yr_Chicago_3h     2yr_Chicago_3h                 INTENSITY    1 min.
  3_5yr_Chicago_3h     3_5yr_Chicago_3h               INTENSITY    1 min.
  4_10yr_Chicago_3h    4_10yr_Chicago_3h              INTENSITY    1 min.
  5_25yr_Chicago_3h    5_25yr_Chicago_3h              INTENSITY    1 min.
  50yr                 50yr                           INTENSITY    1 min.
  6_50yr_Chicago_3h    6_50yr_Chicago_3h              INTENSITY    1 min.
  7_100yr_Chicago_3h   7_100yr_Chicago_3h             INTENSITY    1 min.
  8_100yr_Chicago_3h_10min 8_100yr_Chicago_3h_10min       CUMULATIVE  10 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet              
  -----------------------------------------------------------------------------------------------------------
  201                        0.37     54.00     90.00    1.0000 50yr                 J5                  
  202                        0.29     54.00     90.00    1.0000 50yr                 J4                  
  203                        0.26     54.00     90.00    1.0000 50yr                 J1                  
  204                        0.27     53.00     90.00    1.0000 50yr                 J3                  
  205                        0.25     52.00     75.00    1.0000 50yr                 J2                  
  206                        0.17     38.00     90.00    1.0000 50yr                 J6                  
  207                        0.27     53.00     90.00    1.0000 50yr                 J13                 
  208                        0.21     39.00     90.00    1.0000 50yr                 J16                 
  209                        0.49     63.00     90.00    1.0000 50yr                 SU1                 
  210                        0.31     34.00     98.00    1.0000 50yr                 J12                 
  211                        0.22     17.00     90.00    1.0000 50yr                 J7                  
  212                        0.11     20.00     30.00    1.0000 50yr                 J8                  
  213                        0.10     80.00     30.00    1.0000 50yr                 J15                 
  



  
  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  J1                   JUNCTION             66.33      1.17     500.0
  J10                  JUNCTION             66.09      2.29     500.0
  J11                  JUNCTION             66.18      1.32     250.0
  J12                  JUNCTION             66.20      2.08     500.0
  J13                  JUNCTION             66.71      1.29     500.0
  J14                  JUNCTION             66.42      1.87     500.0
  J15                  JUNCTION             66.50      2.00     500.0
  J16                  JUNCTION             66.26      1.24     500.0
  J2                   JUNCTION             66.58      0.92     500.0
  J3                   JUNCTION             66.46      1.04     500.0
  J4                   JUNCTION             66.43      1.07     500.0
  J5                   JUNCTION             66.58      0.92     500.0
  J6                   JUNCTION             66.67      0.83     500.0
  J7                   JUNCTION             66.56      0.89     500.0
  J8                   JUNCTION             66.40      1.99     500.0
  J9                   JUNCTION             66.09      2.19     500.0
  OF1                  OUTFALL              65.97      0.38       0.0
  OF2                  OUTFALL              65.60      0.38       0.0
  OF3                  OUTFALL              66.45      1.00       0.0
  SU1                  STORAGE              66.00      1.50       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J9               OF2              CONDUIT           12.8    3.8279    0.0150
  C10              J4               J1               CONDUIT           50.0    0.2000    0.0150
  C11              J2               J3               CONDUIT           50.0    0.2400    0.0150
  C12              J3               J1               CONDUIT           50.0    0.2599    0.0150
  C13              J6               J7               CONDUIT           45.1    0.2442    0.0150
  C14              J7               J8               CONDUIT           62.9    0.2545    0.0150
  C15              J12              SU1              CONDUIT           20.7    0.2415    0.0150
  C16              J11              SU1              CONDUIT            2.0    1.5002    0.0150
  C17              J15              OF3              CONDUIT            6.9    0.7249    0.0300
  C18              SU1              J10              CONDUIT           39.3    0.0764    0.0150
  C20              J5               J4               CONDUIT           59.3    0.2529    0.0150
  C3               J8               OF1              CONDUIT           12.0    3.5734    0.0150
  C4               J11              J10              CONDUIT           59.0    0.1526    0.0150
  C5               J16              J11              CONDUIT           50.0    0.1600    0.0150
  C6               J12              J14              CONDUIT           22.1    0.4973    0.0150
  C7               J14              J11              CONDUIT           36.1    0.4981    0.0150
  C8               J13              J14              CONDUIT           25.7    1.0130    0.0150
  C9               J1               J16              CONDUIT           49.8    0.1405    0.0150
  OR2              J10              J9               ORIFICE     
  



  
  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               CIRCULAR             0.38     0.11     0.09     0.38        1     0.30
  C10              CIRCULAR             0.45     0.16     0.11     0.45        1     0.11
  C11              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C12              CIRCULAR             0.38     0.11     0.09     0.38        1     0.08
  C13              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C14              CIRCULAR             0.38     0.11     0.09     0.38        1     0.08
  C15              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C16              CIRCULAR             0.30     0.07     0.07     0.30        1     0.10
  C17              TRAPEZOIDAL          1.00    15.00     0.60    25.00        1    30.21
  C18              CIRCULAR             0.30     0.07     0.07     0.30        1     0.02
  C20              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C3               CIRCULAR             0.38     0.11     0.09     0.38        1     0.29
  C4               CIRCULAR             0.60     0.28     0.15     0.60        1     0.21
  C5               CIRCULAR             0.60     0.28     0.15     0.60        1     0.21
  C6               CIRCULAR             0.30     0.07     0.07     0.30        1     0.06
  C7               CIRCULAR             0.30     0.07     0.07     0.30        1     0.06
  C8               CIRCULAR             0.30     0.07     0.07     0.30        1     0.08
  C9               CIRCULAR             0.60     0.28     0.15     0.60        1     0.20
  
  
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CMS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 08/23/2021 00:01:00
  Ending Date .............. 08/24/2021 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00



  Dry Time Step ............ 00:05:00
  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 4
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.216        64.770
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.017         5.059
  Surface Runoff ...........         0.195        58.578
  Final Storage ............         0.004         1.191
  Continuity Error (%) .....        -0.089
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.195         1.951
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.172         1.716
  Flooding Loss ............         0.016         0.157
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.008         0.080
  Continuity Error (%) .....        -0.122
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link C16 (62.59%)
  Link C1 (13.07%)
  Link C3 (1.07%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec



  Average Time Step           :     2.60 sec
  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :    -0.00
  Average Iterations per Step :     2.04
  Percent Not Converging      :     0.40
  Time Step Frequencies       :
      5.000 -  3.155 sec      :    35.93 %
      3.155 -  1.991 sec      :    20.19 %
      1.991 -  1.256 sec      :     9.51 %
      1.256 -  0.792 sec      :    15.32 %
      0.792 -  0.500 sec      :    19.04 %
  
  
  ***************************
  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      CMS
  ------------------------------------------------------------------------------------------------------------------------------
  201                       64.77       0.00       0.00       3.57      57.28       2.79      60.07        0.22     0.22   0.927
  202                       64.77       0.00       0.00       3.57      57.28       2.80      60.08        0.18     0.18   0.928
  203                       64.77       0.00       0.00       3.57      57.28       2.80      60.08        0.16     0.17   0.928
  204                       64.77       0.00       0.00       3.57      57.28       2.80      60.08        0.16     0.17   0.928
  205                       64.77       0.00       0.00       8.95      47.74       6.95      54.69        0.14     0.15   0.844
  206                       64.77       0.00       0.00       3.57      57.28       2.80      60.08        0.10     0.11   0.928
  207                       64.77       0.00       0.00       3.57      57.28       2.80      60.08        0.16     0.17   0.928
  208                       64.77       0.00       0.00       3.57      57.28       2.80      60.08        0.13     0.13   0.928
  209                       64.77       0.00       0.00       3.57      57.27       2.79      60.06        0.30     0.28   0.927
  210                       64.77       0.00       0.00       0.71      62.36       0.56      62.92        0.20     0.17   0.971
  211                       64.77       0.00       0.00       3.58      57.26       2.78      60.04        0.13     0.11   0.927
  212                       64.77       0.00       0.00      25.29      19.10      19.20      38.29        0.04     0.03   0.591
  213                       64.77       0.00       0.00      25.02      19.09      19.51      38.60        0.04     0.05   0.596
  
  
  ******************
  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
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.15     1.21    67.54     0  01:41        1.21
  J10                  JUNCTION     0.23     1.40    67.49     0  01:24        1.40
  J11                  JUNCTION     0.19     1.33    67.51     0  01:23        1.33
  J12                  JUNCTION     0.18     1.45    67.65     0  01:23        1.43
  J13                  JUNCTION     0.07     1.30    68.01     0  01:14        1.30
  J14                  JUNCTION     0.11     1.24    67.66     0  01:23        1.19
  J15                  JUNCTION     0.00     0.04    66.54     0  01:12        0.04
  J16                  JUNCTION     0.17     1.26    67.52     0  01:41        1.26



  J2                   JUNCTION     0.09     1.02    67.60     0  01:26        1.02
  J3                   JUNCTION     0.11     1.10    67.56     0  01:38        1.10
  J4                   JUNCTION     0.12     1.12    67.55     0  01:42        1.12
  J5                   JUNCTION     0.10     1.08    67.66     0  01:27        1.08
  J6                   JUNCTION     0.02     0.85    67.52     0  01:16        0.85
  J7                   JUNCTION     0.03     0.89    67.45     0  01:10        0.82
  J8                   JUNCTION     0.01     0.22    66.62     0  01:13        0.22
  J9                   JUNCTION     0.05     0.16    66.25     0  01:23        0.15
  OF1                  OUTFALL      0.01     0.22    66.19     0  01:13        0.22
  OF2                  OUTFALL      0.05     0.15    65.75     0  01:23        0.15
  OF3                  OUTFALL      0.00     0.02    66.47     0  01:12        0.02
  SU1                  STORAGE      0.35     1.50    67.50     0  01:23        1.50
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent
  -------------------------------------------------------------------------------------------------
  J1                   JUNCTION     0.167    0.372     0  01:11       0.156       0.856      -0.016
  J10                  JUNCTION     0.000    0.174     0  01:10           0        1.46       0.066
  J11                  JUNCTION     0.000    0.560     0  01:12           0        1.57      -0.077
  J12                  JUNCTION     0.171    0.186     0  01:12       0.195       0.233       0.388
  J13                  JUNCTION     0.172    0.172     0  01:12       0.162       0.162       0.333
  J14                  JUNCTION     0.000    0.132     0  01:11           0       0.187      -0.101
  J15                  JUNCTION     0.047    0.047     0  01:12      0.0389      0.0389       0.020
  J16                  JUNCTION     0.133    0.469     0  01:11       0.128       0.984      -0.034
  J2                   JUNCTION     0.147    0.147     0  01:12       0.136       0.136      -0.117
  J3                   JUNCTION     0.174    0.186     0  01:12       0.165       0.301      -0.038
  J4                   JUNCTION     0.184    0.201     0  01:12       0.177       0.399      -0.040
  J5                   JUNCTION     0.216    0.216     0  01:12       0.221       0.221      -0.078
  J6                   JUNCTION     0.111    0.111     0  01:12       0.102       0.102       0.021
  J7                   JUNCTION     0.109    0.154     0  01:13       0.133       0.234      -0.057
  J8                   JUNCTION     0.034    0.186     0  01:13      0.0413       0.276       0.011
  J9                   JUNCTION     0.000    0.101     0  01:24           0         1.4       0.001
  OF1                  OUTFALL      0.000    0.186     0  01:13           0       0.276       0.000
  OF2                  OUTFALL      0.000    0.103     0  01:23           0         1.4       0.000
  OF3                  OUTFALL      0.000    0.046     0  01:12           0      0.0389       0.000
  SU1                  STORAGE      0.276    0.950     0  01:12       0.295       0.968      -0.221
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim



  Node                 Type      Surcharged         Meters       Meters
  ---------------------------------------------------------------------
  J1                   JUNCTION        2.12          0.607        0.000
  J10                  JUNCTION        2.65          0.798        0.892
  J11                  JUNCTION        2.42          0.726        0.000
  J12                  JUNCTION        2.18          0.760        0.630
  J13                  JUNCTION        1.95          1.002        0.000
  J14                  JUNCTION        2.43          0.883        0.627
  J16                  JUNCTION        2.26          0.661        0.000
  J2                   JUNCTION        2.24          0.716        0.000
  J3                   JUNCTION        2.34          0.727        0.000
  J4                   JUNCTION        2.23          0.674        0.000
  J5                   JUNCTION        2.24          0.776        0.000
  J6                   JUNCTION        0.20          0.552        0.000
  J7                   JUNCTION        0.19          0.515        0.000
  
  
  *********************
  Node Flooding Summary
  *********************
  
  Flooding refers to all water that overflows a node, whether it ponds or not.
  --------------------------------------------------------------------------
                                                             Total   Maximum
                                 Maximum   Time of Max       Flood    Ponded
                        Hours       Rate    Occurrence      Volume     Depth
  Node                 Flooded       CMS   days hr:min    10^6 ltr    Meters
  --------------------------------------------------------------------------
  J1                      1.25     0.056      0  01:25       0.019     0.037
  J11                     0.88     0.065      0  01:23       0.003     0.006
  J13                     0.11     0.050      0  01:12       0.006     0.012
  J16                     1.16     0.031      0  01:24       0.011     0.021
  J2                      1.70     0.135      0  01:12       0.049     0.096
  J3                      1.59     0.126      0  01:12       0.034     0.062
  J4                      1.53     0.105      0  01:12       0.038     0.054
  J5                      1.73     0.198      0  01:12       0.079     0.156
  J6                      0.19     0.062      0  01:12       0.011     0.022
  SU1                     0.93     0.265      0  01:23       0.157     0.000
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------------
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss  Loss       1000 m3    Full    days hr:min        CMS
  --------------------------------------------------------------------------------------------------
  SU1                      0.192      27     0     0         0.715     100       0  01:22      0.087
  
  
  ***********************
  Outfall Loading Summary



  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CMS       CMS    10^6 ltr
  -----------------------------------------------------------
  OF1                   44.97     0.011     0.186       0.276
  OF2                   99.28     0.023     0.103       1.401
  OF3                   21.90     0.003     0.046       0.039
  -----------------------------------------------------------
  System                55.38     0.036     0.304       1.716
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT     0.103     0  01:23      2.44    0.35    0.41
  C10                  CONDUIT     0.153     0  01:11      0.96    1.39    1.00
  C11                  CONDUIT     0.058     0  01:09      0.81    1.40    1.00
  C12                  CONDUIT     0.124     0  01:09      1.12    1.60    1.00
  C13                  CONDUIT     0.078     0  01:21      1.10    1.88    1.00
  C14                  CONDUIT     0.154     0  01:13      1.64    2.01    0.79
  C15                  CONDUIT     0.186     0  01:12      2.63    4.51    1.00
  C16                  CONDUIT     0.401     0  01:12      5.67    3.90    1.00
  C17                  CONDUIT     0.046     0  01:12      0.30    0.00    0.03
  C18                  CONDUIT     0.090     0  01:11      1.30    3.89    1.00
  C20                  CONDUIT     0.078     0  01:09      1.10    1.85    1.00
  C3                   CONDUIT     0.186     0  01:13      2.77    0.65    0.59
  C4                   CONDUIT     0.174     0  01:10      0.72    0.84    1.00
  C5                   CONDUIT     0.469     0  01:11      1.68    2.20    1.00
  C6                   CONDUIT     0.052     0  01:10      0.80    0.89    1.00
  C7                   CONDUIT     0.105     0  01:13      1.49    1.78    1.00
  C8                   CONDUIT     0.132     0  01:11      1.87    1.56    1.00
  C9                   CONDUIT     0.372     0  01:11      1.32    1.87    1.00
  OR2                  ORIFICE     0.101     0  01:24                      1.00
  
  
  ***************************
  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  
  -------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.17  0.00



  C10                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.80  0.00
  C11                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.54  0.00
  C12                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.81  0.00
  C13                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.86  0.00
  C14                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.24  0.00
  C15                     1.00   0.00  0.00  0.00  0.86  0.00  0.00  0.14  0.61  0.00
  C16                     1.00   0.00  0.00  0.00  0.86  0.00  0.00  0.14  0.37  0.00
  C17                     1.00   0.74  0.00  0.00  0.26  0.00  0.00  0.00  0.02  0.00
  C18                     1.00   0.02  0.01  0.00  0.47  0.00  0.07  0.42  0.00  0.00
  C20                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.47  0.00
  C3                      1.00   0.00  0.00  0.00  0.23  0.77  0.00  0.00  0.06  0.00
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.74  0.00
  C5                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.35  0.00
  C6                      1.00   0.77  0.11  0.00  0.12  0.00  0.01  0.00  0.83  0.00
  C7                      1.00   0.00  0.00  0.00  0.44  0.00  0.00  0.56  0.08  0.00
  C8                      1.00   0.00  0.00  0.00  0.18  0.00  0.00  0.82  0.06  0.00
  C9                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.78  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C10                         2.23      2.23      2.46      0.19         0.19
  C11                         2.24      2.24      2.53      0.02         0.02
  C12                         2.34      2.34      2.67      0.18         0.18
  C13                         0.20      0.20      0.21      0.20         0.20
  C14                         0.01      0.19      0.01      0.22         0.01
  C15                         3.69      3.72      4.01      0.30         0.24
  C16                         3.83      3.84      4.04      0.26         0.22
  C18                         4.00      4.00      4.19      0.25         0.01
  C20                         2.24      2.24      2.61      0.07         0.07
  C4                          2.42      2.42      2.65      0.01         0.01
  C5                          2.23      2.26      2.42      0.24         0.20
  C6                          2.18      2.18      2.43      0.01         0.01
  C7                          2.59      2.59      3.46      0.12         0.12
  C8                          1.95      1.95      2.51      0.13         0.12
  C9                          2.11      2.12      2.26      0.24         0.22
  

  Analysis begun on:  Tue Sep  7 00:58:13 2021
  Analysis ended on:  Tue Sep  7 00:58:18 2021
  Total elapsed time: 00:00:05



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
  --------------------------------------------------------------

  WARNING 01: wet weather time step reduced to recording interval for Rain Gage 100yr
  
  *************
  Element Count
  *************
  Number of rain gages ...... 9
  Number of subcatchments ... 13
  Number of nodes ........... 20
  Number of links ........... 19
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  1_25mm_Chicago_3h    1_25mm_Chicago_3h              CUMULATIVE   1 min.
  100yr                100yr                          INTENSITY    1 min.
  2_2yr_Chicago_3h     2yr_Chicago_3h                 INTENSITY    1 min.
  3_5yr_Chicago_3h     3_5yr_Chicago_3h               INTENSITY    1 min.
  4_10yr_Chicago_3h    4_10yr_Chicago_3h              INTENSITY    1 min.
  5_25yr_Chicago_3h    5_25yr_Chicago_3h              INTENSITY    1 min.
  6_50yr_Chicago_3h    6_50yr_Chicago_3h              INTENSITY    1 min.
  7_100yr_Chicago_3h   7_100yr_Chicago_3h             INTENSITY    1 min.
  8_100yr_Chicago_3h_10min 8_100yr_Chicago_3h_10min       CUMULATIVE  10 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage            Outlet              
  -----------------------------------------------------------------------------------------------------------
  201                        0.37     54.00     90.00    1.0000 100yr                J5                  
  202                        0.29     54.00     90.00    1.0000 100yr                J4                  
  203                        0.26     54.00     90.00    1.0000 100yr                J1                  
  204                        0.27     53.00     90.00    1.0000 100yr                J3                  
  205                        0.25     52.00     75.00    1.0000 100yr                J2                  
  206                        0.17     38.00     90.00    1.0000 100yr                J6                  
  207                        0.27     53.00     90.00    1.0000 100yr                J13                 
  208                        0.21     39.00     90.00    1.0000 100yr                J16                 
  209                        0.49     63.00     90.00    1.0000 100yr                SU1                 
  210                        0.31     34.00     98.00    1.0000 100yr                J12                 
  211                        0.22     17.00     90.00    1.0000 100yr                J7                  
  212                        0.11     20.00     30.00    1.0000 100yr                J8                  
  213                        0.10     80.00     30.00    1.0000 100yr                J15                 
  



  
  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  J1                   JUNCTION             66.33      1.17     500.0
  J10                  JUNCTION             66.09      2.29     500.0
  J11                  JUNCTION             66.18      1.32     250.0
  J12                  JUNCTION             66.20      2.08     500.0
  J13                  JUNCTION             66.71      1.29     500.0
  J14                  JUNCTION             66.42      1.87     500.0
  J15                  JUNCTION             66.50      2.00     500.0
  J16                  JUNCTION             66.26      1.24     500.0
  J2                   JUNCTION             66.58      0.92     500.0
  J3                   JUNCTION             66.46      1.04     500.0
  J4                   JUNCTION             66.43      1.07     500.0
  J5                   JUNCTION             66.58      0.92     500.0
  J6                   JUNCTION             66.67      0.83     500.0
  J7                   JUNCTION             66.56      0.89     500.0
  J8                   JUNCTION             66.40      1.99     500.0
  J9                   JUNCTION             66.09      2.19     500.0
  OF1                  OUTFALL              65.97      0.38       0.0
  OF2                  OUTFALL              65.60      0.38       0.0
  OF3                  OUTFALL              66.45      1.00       0.0
  SU1                  STORAGE              66.00      1.50       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    %Slope Roughness
  ---------------------------------------------------------------------------------------------
  C1               J9               OF2              CONDUIT           12.8    3.8279    0.0150
  C10              J4               J1               CONDUIT           50.0    0.2000    0.0150
  C11              J2               J3               CONDUIT           50.0    0.2400    0.0150
  C12              J3               J1               CONDUIT           50.0    0.2599    0.0150
  C13              J6               J7               CONDUIT           45.1    0.2442    0.0150
  C14              J7               J8               CONDUIT           62.9    0.2545    0.0150
  C15              J12              SU1              CONDUIT           20.7    0.2415    0.0150
  C16              J11              SU1              CONDUIT            2.0    1.5002    0.0150
  C17              J15              OF3              CONDUIT            6.9    0.7249    0.0300
  C18              SU1              J10              CONDUIT           39.3    0.0764    0.0150
  C20              J5               J4               CONDUIT           59.3    0.2529    0.0150
  C3               J8               OF1              CONDUIT           12.0    3.5734    0.0150
  C4               J11              J10              CONDUIT           59.0    0.1526    0.0150
  C5               J16              J11              CONDUIT           50.0    0.1600    0.0150
  C6               J12              J14              CONDUIT           22.1    0.4973    0.0150
  C7               J14              J11              CONDUIT           36.1    0.4981    0.0150
  C8               J13              J14              CONDUIT           25.7    1.0130    0.0150
  C9               J1               J16              CONDUIT           49.8    0.1405    0.0150
  OR2              J10              J9               ORIFICE     
  



  
  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of     Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
  ---------------------------------------------------------------------------------------
  C1               CIRCULAR             0.38     0.11     0.09     0.38        1     0.30
  C10              CIRCULAR             0.45     0.16     0.11     0.45        1     0.11
  C11              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C12              CIRCULAR             0.38     0.11     0.09     0.38        1     0.08
  C13              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C14              CIRCULAR             0.38     0.11     0.09     0.38        1     0.08
  C15              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C16              CIRCULAR             0.30     0.07     0.07     0.30        1     0.10
  C17              TRAPEZOIDAL          1.00    15.00     0.60    25.00        1    30.21
  C18              CIRCULAR             0.30     0.07     0.07     0.30        1     0.02
  C20              CIRCULAR             0.30     0.07     0.07     0.30        1     0.04
  C3               CIRCULAR             0.38     0.11     0.09     0.38        1     0.29
  C4               CIRCULAR             0.60     0.28     0.15     0.60        1     0.21
  C5               CIRCULAR             0.60     0.28     0.15     0.60        1     0.21
  C6               CIRCULAR             0.30     0.07     0.07     0.30        1     0.06
  C7               CIRCULAR             0.30     0.07     0.07     0.30        1     0.06
  C8               CIRCULAR             0.30     0.07     0.07     0.30        1     0.08
  C9               CIRCULAR             0.60     0.28     0.15     0.60        1     0.20
  
  
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CMS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 08/23/2021 00:01:00
  Ending Date .............. 08/24/2021 00:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00



  Dry Time Step ............ 00:05:00
  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 4
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.238        71.625
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.018         5.286
  Surface Runoff ...........         0.217        65.210
  Final Storage ............         0.004         1.191
  Continuity Error (%) .....        -0.087
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.217         2.171
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.182         1.818
  Flooding Loss ............         0.028         0.277
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.008         0.080
  Continuity Error (%) .....        -0.145
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link C16 (62.52%)
  Link C1 (13.38%)
  Link C3 (1.28%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.50 sec



  Average Time Step           :     2.58 sec
  Maximum Time Step           :     5.00 sec
  Percent in Steady State     :    -0.00
  Average Iterations per Step :     2.04
  Percent Not Converging      :     0.36
  Time Step Frequencies       :
      5.000 -  3.155 sec      :    35.38 %
      3.155 -  1.991 sec      :    20.65 %
      1.991 -  1.256 sec      :     9.33 %
      1.256 -  0.792 sec      :    14.96 %
      0.792 -  0.500 sec      :    19.69 %
  
  
  ***************************
  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      CMS
  ------------------------------------------------------------------------------------------------------------------------------
  201                       71.62       0.00       0.00       3.73      63.45       3.32      66.77        0.25     0.25   0.932
  202                       71.62       0.00       0.00       3.73      63.46       3.32      66.78        0.20     0.21   0.932
  203                       71.62       0.00       0.00       3.73      63.46       3.32      66.78        0.17     0.19   0.932
  204                       71.62       0.00       0.00       3.73      63.46       3.32      66.78        0.18     0.20   0.932
  205                       71.62       0.00       0.00       9.35      52.88       8.26      61.15        0.15     0.17   0.854
  206                       71.62       0.00       0.00       3.73      63.46       3.32      66.78        0.11     0.13   0.932
  207                       71.62       0.00       0.00       3.73      63.46       3.32      66.78        0.18     0.19   0.932
  208                       71.62       0.00       0.00       3.73      63.46       3.32      66.78        0.14     0.15   0.932
  209                       71.62       0.00       0.00       3.73      63.45       3.31      66.76        0.33     0.31   0.932
  210                       71.62       0.00       0.00       0.74      69.08       0.67      69.75        0.22     0.19   0.974
  211                       71.62       0.00       0.00       3.74      63.43       3.30      66.74        0.15     0.12   0.932
  212                       71.62       0.00       0.00      26.42      21.16      22.87      44.02        0.05     0.04   0.615
  213                       71.62       0.00       0.00      26.14      21.15      23.18      44.33        0.04     0.06   0.619
  
  
  ******************
  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
  ---------------------------------------------------------------------------------
  J1                   JUNCTION     0.16     1.23    67.56     0  01:36        1.23
  J10                  JUNCTION     0.24     1.40    67.49     0  01:20        1.40
  J11                  JUNCTION     0.20     1.33    67.51     0  01:21        1.33
  J12                  JUNCTION     0.20     1.62    67.82     0  01:20        1.53
  J13                  JUNCTION     0.08     1.31    68.02     0  01:15        1.31
  J14                  JUNCTION     0.12     1.35    67.77     0  01:20        1.32
  J15                  JUNCTION     0.00     0.04    66.54     0  01:12        0.04
  J16                  JUNCTION     0.18     1.28    67.54     0  01:35        1.28



  J2                   JUNCTION     0.10     1.04    67.62     0  01:30        1.04
  J3                   JUNCTION     0.12     1.13    67.59     0  01:34        1.13
  J4                   JUNCTION     0.13     1.15    67.58     0  01:37        1.15
  J5                   JUNCTION     0.11     1.11    67.69     0  01:29        1.11
  J6                   JUNCTION     0.03     0.86    67.53     0  01:16        0.86
  J7                   JUNCTION     0.03     0.89    67.45     0  01:10        0.88
  J8                   JUNCTION     0.02     0.23    66.63     0  01:12        0.23
  J9                   JUNCTION     0.05     0.16    66.25     0  01:20        0.15
  OF1                  OUTFALL      0.01     0.23    66.20     0  01:12        0.23
  OF2                  OUTFALL      0.05     0.15    65.75     0  01:20        0.15
  OF3                  OUTFALL      0.00     0.02    66.47     0  01:12        0.02
  SU1                  STORAGE      0.36     1.50    67.50     0  01:20        1.50
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CMS      CMS  days hr:min    10^6 ltr    10^6 ltr     Percent
  -------------------------------------------------------------------------------------------------
  J1                   JUNCTION     0.189    0.370     0  01:10       0.173       0.953      -0.020
  J10                  JUNCTION     0.000    0.165     0  01:10           0        1.53       0.059
  J11                  JUNCTION     0.000    0.567     0  01:12           0        1.69      -0.086
  J12                  JUNCTION     0.192    0.193     0  01:12       0.216        0.26       0.082
  J13                  JUNCTION     0.194    0.194     0  01:12        0.18        0.18       0.286
  J14                  JUNCTION     0.000    0.133     0  01:11           0       0.206      -0.112
  J15                  JUNCTION     0.056    0.056     0  01:12      0.0447      0.0447       0.020
  J16                  JUNCTION     0.151    0.466     0  01:10       0.143         1.1      -0.023
  J2                   JUNCTION     0.169    0.169     0  01:12       0.152       0.153      -0.064
  J3                   JUNCTION     0.197    0.209     0  01:12       0.183       0.336      -0.024
  J4                   JUNCTION     0.209    0.226     0  01:12       0.197       0.444      -0.054
  J5                   JUNCTION     0.245    0.245     0  01:12       0.246       0.246      -0.031
  J6                   JUNCTION     0.126    0.126     0  01:12       0.113       0.113       0.012
  J7                   JUNCTION     0.123    0.160     0  01:13       0.147       0.261      -0.079
  J8                   JUNCTION     0.041    0.199     0  01:12      0.0474       0.308       0.011
  J9                   JUNCTION     0.000    0.101     0  01:32           0        1.47       0.001
  OF1                  OUTFALL      0.000    0.199     0  01:12           0       0.308       0.000
  OF2                  OUTFALL      0.000    0.103     0  01:20           0        1.47       0.000
  OF3                  OUTFALL      0.000    0.055     0  01:12           0      0.0447       0.000
  SU1                  STORAGE      0.315    0.998     0  01:12       0.328        1.09      -0.175
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim



  Node                 Type      Surcharged         Meters       Meters
  ---------------------------------------------------------------------
  J1                   JUNCTION        2.27          0.626        0.000
  J10                  JUNCTION        2.79          0.805        0.885
  J11                  JUNCTION        2.56          0.729        0.000
  J12                  JUNCTION        2.33          0.927        0.463
  J13                  JUNCTION        2.11          1.015        0.000
  J14                  JUNCTION        2.58          0.991        0.519
  J16                  JUNCTION        2.40          0.675        0.000
  J2                   JUNCTION        2.39          0.741        0.000
  J3                   JUNCTION        2.48          0.756        0.000
  J4                   JUNCTION        2.38          0.700        0.000
  J5                   JUNCTION        2.39          0.807        0.000
  J6                   JUNCTION        0.25          0.564        0.000
  J7                   JUNCTION        0.24          0.515        0.000
  
  
  *********************
  Node Flooding Summary
  *********************
  
  Flooding refers to all water that overflows a node, whether it ponds or not.
  --------------------------------------------------------------------------
                                                             Total   Maximum
                                 Maximum   Time of Max       Flood    Ponded
                        Hours       Rate    Occurrence      Volume     Depth
  Node                 Flooded       CMS   days hr:min    10^6 ltr    Meters
  --------------------------------------------------------------------------
  J1                      1.52     0.099      0  01:22       0.029     0.056
  J11                     1.15     0.076      0  01:20       0.004     0.009
  J13                     0.18     0.084      0  01:12       0.012     0.025
  J16                     1.43     0.051      0  01:22       0.018     0.035
  J2                      1.92     0.157      0  01:12       0.061     0.121
  J3                      1.82     0.163      0  01:12       0.046     0.091
  J4                      1.76     0.153      0  01:12       0.041     0.080
  J5                      1.95     0.228      0  01:12       0.094     0.187
  J6                      0.24     0.086      0  01:12       0.017     0.034
  SU1                     1.19     0.423      0  01:20       0.277     0.000
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------------
                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss  Loss       1000 m3    Full    days hr:min        CMS
  --------------------------------------------------------------------------------------------------
  SU1                      0.196      27     0     0         0.715     100       0  01:20      0.108
  
  
  ***********************
  Outfall Loading Summary



  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CMS       CMS    10^6 ltr
  -----------------------------------------------------------
  OF1                   44.40     0.012     0.199       0.308
  OF2                   99.31     0.023     0.103       1.465
  OF3                   22.29     0.003     0.055       0.045
  -----------------------------------------------------------
  System                55.33     0.039     0.329       1.818
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CMS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT     0.103     0  01:20      2.44    0.35    0.41
  C10                  CONDUIT     0.152     0  01:10      0.96    1.38    1.00
  C11                  CONDUIT     0.053     0  01:09      0.75    1.29    1.00
  C12                  CONDUIT     0.122     0  01:09      1.10    1.57    1.00
  C13                  CONDUIT     0.080     0  01:24      1.14    1.94    1.00
  C14                  CONDUIT     0.160     0  01:13      1.68    2.09    0.81
  C15                  CONDUIT     0.193     0  01:12      2.73    4.68    1.00
  C16                  CONDUIT     0.406     0  01:12      5.74    3.95    1.00
  C17                  CONDUIT     0.055     0  01:12      0.33    0.00    0.03
  C18                  CONDUIT     0.087     0  01:11      1.24    3.77    1.00
  C20                  CONDUIT     0.074     0  01:08      1.05    1.77    1.00
  C3                   CONDUIT     0.199     0  01:12      2.81    0.69    0.61
  C4                   CONDUIT     0.165     0  01:10      0.69    0.79    1.00
  C5                   CONDUIT     0.466     0  01:10      1.66    2.19    1.00
  C6                   CONDUIT     0.052     0  01:10      0.78    0.88    1.00
  C7                   CONDUIT     0.109     0  01:13      1.55    1.85    1.00
  C8                   CONDUIT     0.133     0  01:11      1.87    1.57    1.00
  C9                   CONDUIT     0.370     0  01:10      1.31    1.86    1.00
  OR2                  ORIFICE     0.101     0  01:32                      1.00
  
  
  ***************************
  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  
  -------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.00  0.00  0.00  1.00  0.00  0.00  0.17  0.00



  C10                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.80  0.00
  C11                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.53  0.00
  C12                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.81  0.00
  C13                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.86  0.00
  C14                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.24  0.00
  C15                     1.00   0.00  0.00  0.00  0.88  0.00  0.00  0.12  0.61  0.00
  C16                     1.00   0.00  0.00  0.00  0.86  0.00  0.00  0.14  0.37  0.00
  C17                     1.00   0.73  0.00  0.00  0.27  0.00  0.00  0.00  0.01  0.00
  C18                     1.00   0.02  0.01  0.00  0.48  0.00  0.07  0.42  0.00  0.00
  C20                     1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.46  0.00
  C3                      1.00   0.00  0.00  0.00  0.23  0.77  0.00  0.00  0.06  0.00
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.74  0.00
  C5                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.35  0.00
  C6                      1.00   0.75  0.11  0.00  0.13  0.00  0.01  0.00  0.83  0.00
  C7                      1.00   0.00  0.00  0.00  0.45  0.00  0.00  0.55  0.08  0.00
  C8                      1.00   0.00  0.00  0.00  0.19  0.00  0.00  0.81  0.06  0.00
  C9                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.77  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C10                         2.38      2.38      2.61      0.12         0.12
  C11                         2.39      2.39      2.68      0.02         0.03
  C12                         2.48      2.48      2.82      0.05         0.05
  C13                         0.25      0.25      0.25      0.21         0.21
  C14                         0.01      0.24      0.01      0.26         0.01
  C15                         3.83      3.87      4.15      0.34         0.27
  C16                         3.97      3.98      4.18      0.23         0.19
  C18                         4.14      4.14      4.33      0.23         0.01
  C20                         2.39      2.39      2.76      0.07         0.07
  C4                          2.56      2.56      2.79      0.01         0.01
  C5                          2.38      2.40      2.56      0.21         0.16
  C6                          2.33      2.33      2.58      0.01         0.01
  C7                          2.73      2.73      3.60      0.18         0.18
  C8                          2.11      2.11      2.65      0.19         0.19
  C9                          2.26      2.27      2.40      0.21         0.18
  

  Analysis begun on:  Tue Sep  7 00:58:13 2021
  Analysis ended on:  Tue Sep  7 00:58:18 2021
  Total elapsed time: 00:00:05



APPENDIX D

RVCA Correspondence



 

     
________________________________________________________________________________________________ 

 
3889 Rideau Valley Drive, P.O. Box 599   Tel:  613-692-3571 
Manotick, Ontario, K4M 1A5 Fax:  613-692-0831 

 

File: 21-OTT-SPC-0643 

December 8th, 2021 

 

City of Ottawa 

Planning, Infrastructure and Economic Development Department 

110 Laurier Avenue West, 4th Floor 

Ottawa, ON  K1P 1J1 

 

Attention:  Kelby Lodoen-Unseth 

 

Subject:  Enbridge 

  Zoning By-law Amendment D02-02-21-0103 

2571 and 2595 Lancaster Road, City of Ottawa 

 

Dear Mr. Lodoen-Unseth: 

 

The Conservation Partners Planning and Development Review Team has completed a review of the 

above noted application which would permit the construction of a two-storey office building, service 

yard, and storage.  The proposal includes a building with 4,815 square metres of gross floor area. 

 

We have undertaken our review within the context of Sections 1.6.6 Sewage, Water and 

Stormwater, 2.1 Natural Heritage, 2.2 Water and 3.1 Natural Hazards of the Provincial Policy 

Statement, 2020 issued under Section 3 of the Planning Act, and from the perspective of the 

Conservation Authority regulations.  The following comments are offered for your consideration. 

 

Natural Heritage 

 

There have been no natural heritage features identified on this property which would preclude this 

application.  

 

Natural Hazards 

 

There have been no natural hazards identified on the site which would preclude this application.   

 

 

 



 
 
 
 
 
 
 
 

 

Conclusion  

 

In conclusion, the RVCA has no objection to this Zoning By-law Amendment application.  The 

Conservation Authority kindly requests a copy of decision related to this file.  For any questions 

regarding the information contained in this letter, please feel free to contact me. 

 

Respectfully, 

 
Jamie Batchelor, MCIP, RPP 

Planner, Planning and Watershed Science 

Rideau Valley Conservation Authority 

613-692-3571 ext. 1191 

Jamie.batchelor@rvca.ca 
 

Cc: Tim Beed: Fotenn Planning + Design 



 

     
________________________________________________________________________________________________ 

 
3889 Rideau Valley Drive, P.O. Box 599   Tel:  613-692-3571 
Manotick, Ontario, K4M 1A5 Fax:  613-692-0831 

 

File: 21-OTT-SPC-0643 

December 8th, 2021 

 

City of Ottawa 

Planning, Infrastructure and Economic Development Department 

110 Laurier Avenue West, 4th Floor 

Ottawa, ON  K1P 1J1 

 

Attention:  Kelby Lodoen-Unseth 

 

Subject:  Enbridge 

  Site Plan Cont D07-12-21-0144 

2571 and 2595 Lancaster Road, City of Ottawa 

 

Dear Mr. Lodoen-Unseth: 

 

The Conservation Partners Planning and Development Review Team has completed a review of the 

above noted application to construct two-storey office building, service yard, and storage.  The 

proposal includes a building with 4,815 square metres of gross floor area. 

 

We have undertaken our review within the context of Sections 1.6.6 Sewage, Water and 

Stormwater, 2.1 Natural Heritage, 2.2 Water and 3.1 Natural Hazards of the Provincial Policy 

Statement, 2020 issued under Section 3 of the Planning Act, and from the perspective of the 

Conservation Authority regulations.  The following comments are offered for your consideration. 

 

Natural Heritage 

 

There have been no natural heritage features identified on this property which would preclude this 

application.  

 

Natural Hazards 

 

There have been no natural hazards identified on the site which would preclude this application.   

 

 

 



 
 
 
 
 
 
 
 

 

Stormwater Management  

 

The stormwater management report “Functional Servicing and Stormwater Management Report – 

Enbridge Gas Inc., Ottawa Operations Centre, 2571 Lancaster Road, Ottawa, ON” dated August 25th 

2021, prepared by Walterfedy indicates that stormwater from the site will be treated for ‘enhanced 

level” (80% TSS Removal) via an oil/grit separator.  While the Conservation Authority accepts the 

proposed water quality objective, the report should provide the sizing of the oil/grit separator prior to 

approval of the Site Plan. 

 

The RVCA did not conduct a technical review of the stormwater management plan for this site.  We 

will rely on the City of Ottawa to ensure that the stormwater management is consistent with the 

design assumptions of the receiving storm sewers. 

 

Conclusion  

 

In conclusion, the RVCA has no objection to this Site Plan Control application but recommends that 

the stormwater management report identify the sizing required for the oil grit separator prior to the 

approval of this application.  The Conservation Authority kindly requests a copy of decision related to 

this file.  For any questions regarding the information contained in this letter, please feel free to 

contact me. 

 

Respectfully, 

 
Jamie Batchelor, MCIP, RPP 

Planner, Planning and Watershed Science 

Rideau Valley Conservation Authority 

613-692-3571 ext. 1191 

Jamie.batchelor@rvca.ca 
 

Cc: Tim Beed: Fotenn Planning + Design 
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