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1. Introduction 

Chapman’s Ice Cream (Chapman’s) is proposing to construct a 16,258 m2 (175,000 sq. Ō.) addiƟon to the 
north side of the exisƟng Ice Cream ProducƟon Facility located at 100 Chapman’s Crescent in the 
northerly end of Markdale, Municipality of Grey Highlands, where shown in Figure 1. For the purpose of 
this report, Highway 10 (Toronto Street) is assumed to run in a north-south direcƟon and is located east 
of the subject property. 

 
The original 14.57 ha property consists of two producƟon faciliƟes: the peanut-free Phoenix 1 plant and 
the non-peanut free Nut House plant, and a Waste Treatment building. Several smaller auxiliary 
buildings and parking areas are spread throughout the subject property. About 2015, Chapman’s 
acquired an addiƟonal 33 ha of land immediately north of the original property. The newly acquired 
lands are within the adjacent Township of West Grey. About 2017, Chapman’s built a 90,000 sq. Ō. 
addiƟon (Pheonix 2), which extended the original building footprint to the original northerly property 
line. The currently proposed addiƟon is to be constructed on the north side of the Phoenix Building, on 
the recently acquired lands within the Township of West Grey. 

 
The original SWM Report (March 2010), prepared in support of the Phoenix 1 plant Site Plan 
Development, was updated in November 2016 to include the 2017 Pheonix 2 freezer addiƟon. No 
change was required to the SWM Pond at that Ɵme. The purpose of this report is to update the 
Stormwater Management (SWM) plan for the subject property to ensure that it will appropriately service 
the Site with the planned Pheonix 3 addiƟon. The current stormwater management plan was approved 
by the Ministry of the Environment and Climate Change (MOECC) on June 15, 2010 with an Amended 
CerƟficate of Approval for Industrial Sewage Works (No. 8028-83PS3Z), a copy of which is included as 
Appendix A. This report will support a further amendment to the current CofA.  
 

2. Existing conditions 

2.1. Historical Drainage – Prior to 2011 

Prior to the construcƟon of the original Phoenix 1 Building in 2011, the subject property was divided into 
two drainage areas. Runoff from the undeveloped easterly porƟon of the property generally drained 
overland from southeast to northwest, to the neighbouring property to the north. 

Runoff from the developed porƟon of the Site, which at that Ɵme consisted of a Dry Goods Warehouse 
(converted now to the Nut House building) and associated parking, drained via a storm sewer system 
through an oil/grit separator, to the southerly inlet of a SWM facility where all runoff water was stored 
and fully infiltrated into the ground. 
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2.2. Existing Conditions and Site Development 

In 2009, aŌer a fire destroyed the original off-site Chapman’s Plant, the Phoenix 1 building and 
associated parking and servicing was constructed about 2011 on the subject property. To address the 
increased stormwater runoff from the property, the size of the exisƟng SWM facility was increased by 
extending the SWM facility to the east at its northerly end and adding a forebay and an addiƟonal inlet 
point. The stormwater management system is outlined in the supporƟng SWM Report prepared by 
Gamsby and Mannerow Ltd. (now GEI Consultants Canada Ltd.) dated March 2010. 

The storm sewer system located to the south of the Nut House plant conƟnues to outlet to the oil/grit 
separator and the SWM facility’s southerly inlet while a separate storm sewer system that drains runoff 
from the rooŌop and parking areas for the Phoenix plant discharges to the easterly inlet of the SWM 
facility. 

As part of the construcƟon of the Phoenix 1 plant, a swale was constructed at the toe of the grassed 
slope to the east of the Phoenix plant. The swale directed runoff from the easterly undeveloped porƟon 
of the site to the grassed field to the north, where runoff was expected to naturally disperse and 
infiltrate into the naƟve sandy soils.  

In June 2010, the MOECC provided the current Amended CerƟficate of Approval No. 8028-83PS3Z for the 
larger SWM Facility and forebay system to provide stormwater quanƟty control and quality treatment for 
the Phoenix 1 plant and associated parking and driving areas.  

In 2015-2016 another addiƟon to the plant, the Pheonix 2 building, associated parking and servicing was 
constructed on the subject property. As part of the construcƟon of the Phoenix 2 plant, the exisƟng 
easterly swale was extended to the exisƟng SWM facility to the west. The swale ran on the north side of 
Pheonix 2 building and directed runoff from the easterly undeveloped porƟon of the site, the enƟre 
rooŌop of Pheonix 2 building, and parking areas, to the exisƟng SWM facility.  

In this revision of the stormwater management report, the easterly swale has been extended northerly, 
instead of going to the exisƟng SWM facility. This easterly swale will provide drainage for the easterly 
porƟon of the Pheonix development and reduce flows to the SWM pond. The swale has been modelled 
as a combinaƟon of an infiltraƟon trench and an enhanced grassed swale. 

2.3. Existing SWM Facility  

The exisƟng SWM facility is designed as an infiltraƟon basin with an “L-shaped” geometry to receive 
inflow from each of the developed porƟons of the easterly Phoenix plant area and the westerly Nut 
House plant area, through two separate inlet points.  

Runoff from the Nut House plant area conƟnues to receive pre-treatment via an oil/grit separator prior 
to discharging to the southerly point of the SWM facility main basin.  
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Runoff from the Phoenix plant area discharges at the easterly point of the SWM facility, receiving pre-
treatment within an 80 m-long forebay. A 1.0 m-high flow check dam, consisƟng of rip-rap, filter cloth 
and a 25 mm clear stone cover, separates the forebay from the main basin to provide filtraƟon of flows 
prior to entering the main basin where infiltraƟon occurs. Under greater runoff events, inflows may pond 
in the forebay to a depth of 1.0 m prior to spilling over the flow check at an elevaƟon of 413.25.  

The forebay is generally designed in accordance with the MECP’s Stormwater Management Planning and 
Design Manual (SWMPD Manual).  

The boƩom of the forebay varies in elevaƟon from 412.25 m to 412.50 m and the boƩom of the main 
basin is set at an elevaƟon of 412.25 m. This leaves a main basin depth of 2.25 m with 3:1 side slope. 

2.4. Consideration for the Proposed Easterly Infiltration Trench 

The proposed easterly SWM facility is designed as a long linear infiltraƟon trench. According to the 
SWMPD Manual, in designing infiltraƟon systems, it is typically recommended to limit the depth of 
stormwater ponding to no more than 0.60 m to prevent compacƟon of the basin boƩom. However, since 
approximately 2-3 m of soil will be removed to create the infiltraƟon trench, that soil is generally 2.3 
Ɵmes heavier than water, and that water storage to that depth would be infrequent, compacƟon is not 
considered to be an issue.  

No forebay is proposed for the easterly infiltraƟon trench. All runoff water is intended to be stored and 
infiltrated into the ground.  The system is proposed to have a highflow  overflow weir to manage major 
storm events. 

2.5. Soil Conditions 

Local soils are known to be quite pervious. A previous stormwater management report, prepared by D.J. 
Peach and Associates Ltd. in May of 2001 for the exisƟng westerly SWM infiltraƟon pond (prepared in 
support of the original Dry Goods Warehouse (now Nut House plant) development) “conservaƟvely” 
esƟmated a hydraulic conducƟvity of the soil to be 360 mm/hr (k = 1.0 x 10-2 cm/s) “based on past 
experience with similar soils”. 

In November 2009, a geotechnical invesƟgaƟon was conducted by Golder Associates on the property 
that also provided an esƟmaƟon of the infiltraƟon rate. A borehole was drilled in the locaƟon of the 
easterly porƟon of the exisƟng SWM facility, two samples were taken, and grain size distribuƟons were 
completed for each sample. Other than topsoil encountered in the top 0.24 m of the borehole, the 
remaining 5.55 m (to a depth of 408.66 m) consisted of compact to dense sand and gravel, with a trace 
silt, and cobbles. The geotechnical invesƟgaƟon states that “the esƟmated infiltraƟon rate for a clean 
sand and gravel surface is 35 L/min/m2”, which is equal to 2100 mm/hr (k = 5.8 x 10-2 cm/s). The 
relevant pages from the Golder Associates geotechnical report are provided in Appendix B. 

The 2010 Gamsby and Mannerow Ltd (G&M) SWM Report in support of the main Phoenix 1 plant, 
analyzed the stormwater management facility using the low infiltraƟon rate, or low ‘K’, of 360 mm/hr, 
and also with the high infiltraƟon rate, or high ‘K’ of 2100 mm/hr. It was found that under either 
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condiƟon, the SWM facility was sufficiently sized to hold and infiltrate all storm events up to and 
including runoff from a 1:100-year design storm event.  

Since the exisƟng SWM facility was constructed and the Phoenix plant developed in 2011, the exisƟng 
SWM Facility has conƟnued to operate as designed. Based on visual observaƟons during runoff events, 
flows rarely are seen to be conveyed the full length of the forebay before infiltraƟng. Ponded runoff is 
rarely seen in the SWM main basin, indicaƟng the infiltraƟon rate of the soils in the boƩom of the SWM 
Facility are likely closer to, or higher than, the high infiltraƟon rate. Operator observaƟons are included 
in Appendix C. As such, we are comfortable proceeding with the infiltraƟon rate of 2100 mm/h (k=5.8 x 
10-2 cm/s) for this updated modelling of the exisƟng SWM facility 

In August 2024, GEI Consultants Canada Ltd conducted a geotechnical invesƟgaƟon for the proposed 
easterly infiltraƟon trench.  Two boreholes were drilled in the locaƟon of the proposed infiltraƟon trench 
and grain size distribuƟons were completed for each sample. The boreholes encountered sand with 
gravel, silt and clay with infiltraƟon rate ranging from 18 mm/hr to 37 mm/hr. An average infiltraƟon rate 
of 27.5 mm/h was used for the modelling of the proposed infiltraƟon trench. The relevant pages from 
the GEI geotechnical invesƟgaƟon are provided in Appendix B. 

 

3. Design Rainfall Events 

Mount Forest rainfall IDF data provided by Environment Canada was used in the MIDUSS model (see 
Appendix D) analyses to determine the expected runoff from the site under exisƟng and post-
development condiƟons. The two (2) closest rainfall data staƟons to Markdale, which are maintained by 
Environment Canada, are Owen Sound and Mount Forest. Markdale is located approximately equal 
distances to both locaƟons. Since Mount Forest is inland from Lake Huron and Georgian Bay, much like 
Markdale, it was chosen as being more representaƟve of rainfall data for the Markdale area.  

The Chicago parameters and the total depth of rainfall used for the various design rainfall events are as 
follows: 

Coefficient 5-Year 100-Year 
A 1012.69 1702.25 
B 8.094 9.944 
C 0.820 0.827 
R 0.375 0.375 

DuraƟon 
(min) 

360 360 
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4. Proposed Conditions 

4.1. Proposed Development and Drainage Patterns 

The proposed development includes the construcƟon of approximately 16,258 m2 (175,000 sq. Ō.) 
Pheonix 3 addiƟon to the exisƟng Phoenix plant and proposed associated parking and driveways. 

Part of the exisƟng northerly storm sewer system and easterly swale would be removed to allow 
construcƟon of the building addiƟon. The exisƟng storm sewer west of the addiƟon would be uƟlized to 
direct runoff from the west half of the rooŌop of the new proposed building (Pheonix 3), as well as the 
asphalt area to the north-west of the building, to the exisƟng westerly SWM pond.  

The exisƟng westerly storm sewers would conƟnue to direct runoff from the west half of the rooŌops of 
the exisƟng Phoenix buildings (Phoenix 1 and 2) to the exisƟng SWM Facility.  

The easterly swale is proposed to be extended to the north instead of to the exisƟng westerly SWM 
facility. The easterly half of the rooŌop runoff from all of the Pheonix buildings (1, 2 and 3) and easterly 
parking areas would be redirected northerly in an infiltraƟon trench, which would ulƟmately overflow to 
the Rocky Saugeen River under major flow events. This would result in less runoff directed towards the 
exisƟng westerly SWM facility. The undeveloped grass area along the east porƟon of the site would 
conƟnue to drain by the easterly swale to the lands to the north.  

4.2. MIDUSS Modelling and Results 

For the proposed 175,000 sq. Ō addiƟon, the site is modelled as five drainage catchments that reflect the 
areas draining to the exisƟng westerly SWM facility’s inlet points at its southerly and easterly ends and 
the proposed easterly infiltraƟon trench. Catchment 100 generally represents the west half of the 
proposed Pheonix 3 building and the west half of the rooŌops of the exisƟng Phoenix plants (1 and 2) 
area, draining to a northerly storm sewer system to the exisƟng westerly SWM facility. Catchment 200 
represents the Phoenix plant area draining to a southerly storm sewer system to the exisƟng westerly 
SWM facility. Catchment 300 generally represents the Nut House plant area in the westerly porƟon of 
the site.  

Catchment 400 generally represents the east half of the new Pheonix 3 building, the easterly parking 
areas and the east half of the rooŌops of the exisƟng Phoenix plants (1 and 2), which will drain to the 
proposed easterly infiltraƟon trench (secondary SWM facility). Catchment 500 represents the northerly 
green fields that also would drain to the easterly infiltraƟon trench. 
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The development is modelled as five (5) drainage catchments, described in Table 2. 

Table 2 – Summary of Modelled Catchments 

Catchment DescripƟon 
Area 
(ha) 

Impervious 
Level (%) 

100 
North-westerly Area – Ex Pheonix Building. And 
West Half of the New Building, and East Parking 

Area of ExisƟng Pheonix Building. 
3.1 90 

200 
South-easterly Area – Ex. Phoenix Building and 

Parking Area 
4.14 90 

300 
Westerly Area – Nuthouse Building and Parking 

Area 
5.96 80 

400 
North-easterly - East Half of the New Building 

and East Parking Areas 
7.33 40 

500 
Northerly – Field area to the Easterly IinfiltraƟon 

Trench 
6.09 0 

Catchments 100, 200 and 300 drain to the exisƟng westerly SWM pond while Catchments 400 and 500 
drain to the proposed easterly infiltraƟon trench. 

The following Table 3 summarizes the modeled inflows to the exisƟng westerly SWM facility, the depth 
to which water would pond in the facility, and the infiltraƟon rate from the facility under the 1:5-year 
and 1:100-year design storm events. Post-development MIDUSS modeling is included as Appendix D. A 
Stage-Storage-Discharge table was created to model the exisƟng SWM facility and is included in 
Appendix E.   

Table 3 – Summary of Results – exisƟng westerly SWM Facility 

Westerly SWM Facility Design CharacterisƟc 
Design Storm Event 

5-Year 100-Year 
Combined Flow to SWM Facility (m3/s) 2.143 3.515 

Depth of Water in SWM Facility (m) 0.73 1.23 

Maximum Water Level ElevaƟon in SWM Facility (m) 413.98 413.48 

Maximum InfiltraƟon Rate (m3/s)* 0.973 1.249 

*InfiltraƟon rate and soil in SWM pond = 2100 mm/hr. aŌer Golder associated geotechnical invesƟgaƟon in November 2009. 

As shown in Table 3, under the 1:100-year design storm event, the maximum depth of ponding expected 
in the westerly SWM facility is 1.23 m, or an elevaƟon of 413.48 m, which provides a freeboard of 1.02 m 
to the elevaƟon of the overflow weir of the SWM facility (414.50 m). Therefore, the exisƟng westerly 
SWM facility is expected to conƟnue to provide sufficient capacity to store and infiltrate runoff from the 
subject property for proposed development condiƟons under design storm events up to, and including, 
the 1:100-year design storm event.  
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For the easterly catchments, the following Table 4 summarizes the modeled inflows to the proposed 
easterly infiltraƟon trench, the depth to which water would pond in the trench, and the infiltraƟon rate 
from the trench under the 1:5-year and 1:100-year design storm events. Since the elevaƟon of the 
trench is not consistent along its length, an average depth of 2m is used for the modelling. Post-
development MIDUSS modeling is included as Appendix D.  A Stage-Storage-Discharge table was created 
to model the Trench and is included in Appendix E.  

Table 4 – Summary of Results – Proposed Easterly InfiltraƟon Trench. 

SWM Facility Design CharacterisƟc 
Design Storm Event 

5-Year 100-Year 
Flow to SWM Facility (m3/s) 0.488 0.862 

Depth of Water in SWM Facility (m) 1.36 1.69 

Maximum InfiltraƟon Rate (m3/s)* 0.017 0.197 

*InfiltraƟon rate and soil in trench = 27.5 mm/hr. aŌer GEI geotechnical invesƟgaƟon in August 2024. 

As shown in Table 4, under the 1:100-year design storm event, the maximum depth of ponding expected 
in the easterly infiltraƟon trench is 1.69 m, which provides a freeboard of 0.31 m to the elevaƟon of the 
overflow weir of the trench. 

Therefore, the proposed easterly infiltraƟon trench is expected to provide sufficient capacity to store and 
infiltrate runoff from the subject property for proposed development condiƟons under design storm 
events up to, and including, the 1:100-year design storm event.  

A Plan & Profile drawings of the proposed easterly infiltraƟon trench is included in Appendix F. 

Since the proposed trench would also provide a major storm overland flow route for the Town of 
Markdale, a check was performed to analyze the hydraulic capacity. As per the analysis, the trench has a 
hydraulic capacity of 32.77 m3/s at the shallowest part at a slope of 0.5%. The 100-year flow and the 
Regional storm (Hurricane Hazel) flow into the trench from the Town were calculated to be 8.21 m3/s 
and 5.81 m3/s which are less than the hydraulic capacity of the trench. Hence the InfiltraƟon trench is 
sized appropriately to carry the 100-year and Regional Storm flows from the Town and the development. 

5. Water Quality 

MECP guidelines indicate that for an infiltraƟon-type SWM facility to be implemented in the SWM of 
runoff from an enƟre site, including roads and parking lots, pre-treatment is necessary to minimize the 
potenƟal for suspended sediments to “blind” the boƩom of the basin and reduce its ability to provide 
maximum infiltraƟon. As per MECP guidelines, pre-treatment is required for a 25mm – 4 hour storm.  

Since less flows are expected to drain to the exisƟng westerly SWM facility than what was previously 
approved under the Amended CerƟficate of Approval as a result of proposed development, the exisƟng 
SWM facility forebay expected to conƟnue to provide sufficient pre-treatment for inflows from the 
property.  
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The proposed easterly infiltration trench is proposed to be vegetated, and would act also as an enhanced
grass swale to provide pre-treatment for a 25mm - 4-hour storm. Since the runoff from the site during
storm events up to 100-year is expected to be fully infiltrated without outlet, no direct runoff into the
Rocky Saugeen River is expected.

Since all runoff conveyed by the storm sewer systems from the subject property runoff is expected to be
infiltrated into the ground, no further treatment to off-site surface water is considered necessary.

6. Summary

Chapman's lce Cream proposes to construct an approximately 1"6,258 m2 (175,000 sq. ft.) pheonix 3
addition onto the existing Phoenix plant with associated paved parking and driving areas.

The existing westerly SWM facility was designed as an infiltration basin and is expected to provide
sufficient capacity to store and infiltrate runoff from the proposed development during storm events up
to, and including, the 1:100-year design storm event. Pre-treatment of runoff from the phoenix plant
areas would continue be provided by the forebay prior to discharging to the main portion of the existing
SWM facility as well as the stone berm separating the forebay from the main infiltration basin. pre-
treatment of runoff from the Nut House plant area would continue to be provided by an existing oil/grit
separator prior to discharging to the SWM facility.

The proposed easterly infiltration trench, designed as a secondary infiltration SWM facility, is expected to
provide enough capacity to store and infiltrate runoff from the proposed development during storm
events up to, and including, the 1:100-year design storm event. The vegetated swale is expected also to
provide pre-treatment of runoff before fully infiltrating in the ground. Greater flows, ultimately would
discharge into the grassed field to the north and to the Rocky saugeen River.

All of which is respectfully submitted,

GM BLUEPLAN ENGINEERING LIMITED

Prepared by: Reviewed by:

h"i"J. b-*
Ratvinder Singh, E.lJ.

RS/S:clw

sl0c0MBt $

OF

B

GEI Consultants Canada Ltd

John mbe, P.Eng.
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Appendix A  

MOECC ECA NO. 8028-83PS3Z 
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Appendix B  

EXCERPTS FROM GOLDER ASSOCIATES GEOTECHNICAL REPORT (NOVEMBER 
2009) & GEI GEOTECHNICAL INVESTIGATION (AUGUST 2024) 
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PROJECT:
LOCATION:
CLIENT :
SOIL TYPE:
GRAPH # : BH-7 @ 4.6 to 5.2 mbgs

D10 :                 0.002 mm D60 :                          0.3 mm Cu : 150

4 x 10 -6 "T" Time : N/A mins/cm

Comments:

Coefficient of Permeability:                           cm/sec

0.150 50.3 0.0023 9.8

0.075 40.0 0.0013 9.2

0.425 63.5 0.0045 11.7

0.300 59.6 0.0032 11.1

1.180 74.3 0.0090 14.3

0.600 67.1 0.0060 13.0

4.75 86.8 0.0200 16.9

2.36 80.2 0.0120 15.6

13.2 96.7 0.0300 19.4

9.5 93.8 0.0250 18.8

26.5 99.9 0.0600 33.5

19 98.3 0.0400 22.0

PARTICLE DIA.
SAMPLE

PARTICLE DIA.
SAMPLE

(mm) (mm)

SIEVE SIZE PERCENT PASSING HYDROMETER PERCENT PASSING

David Chapman's Ice Cream SAMPLE DATE: August 2, 2024
Sand with Silt and a little Gravel and Clay SAMPLED BY: EW
8 - Clayey Sands, Sand-Clay Mixtures SOURCE:

Chapman's Pheonix 3 Addition FILE NO.: 2401219 (215158)
Markdale, ON LAB SAMPLE NO.: S-5596 (RCVD Aug 2)

PARTICLE SIZE ANALYSIS

GEI Consultants Canada Ltd.
Barrie, Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA

1260 - 2nd Avenue E., Unit 1 Owen Sound, ON  N4K 2J3

Phone 519-376-1805  Fax 519-376-8977 
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PARTICLE SIZE DISTRIBUTION 

FINE MEDIUM COARSE FINE COARSE

GRAVELSANDSILTCLAY

Sand Clay Mixture (SC) →

←Sand Clay Mixture (SC)
Clayey Sand (SC) →



PROJECT:
LOCATION:
CLIENT :
SOIL TYPE:
GRAPH # : BH-10 @ 1.5 to 2.2 mbgs

D10 :                 0.02 mm D60 :                          2 mm Cu : 67

4 x 10 -4 "T" Time : N/A mins/cm

Comments:

Coefficient of Permeability:                           cm/sec
D10 Value Extrapolated

0.150 18.1 0.0023

0.075 14.9 0.0013

0.425 27.1 0.0045

0.300 22.2 0.0032

1.180 53.4 0.0090

0.600 35.7 0.0060

4.75 65.6 0.0200

2.36 60.9 0.0120

13.2 73.3 0.0300

9.5 71.2 0.0250

26.5 78.2 0.0600

19 75.6 0.0400

PARTICLE DIA.
SAMPLE

PARTICLE DIA.
SAMPLE

(mm) (mm)

SIEVE SIZE PERCENT PASSING HYDROMETER PERCENT PASSING

David Chapman's Ice Cream SAMPLE DATE: August 2, 2024
Sand with Gravel with a little Fines SAMPLED BY: EW
5 - Well Graded Sands, Gravelly Sands  Cu > 4 SOURCE:

Chapman's Pheonix 3 Addition FILE NO.: 2401219 (215158)
Markdale, ON LAB SAMPLE NO.: S-5597 (RCVD Aug 2)

PARTICLE SIZE ANALYSIS

GEI Consultants Canada Ltd.
Barrie, Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA

1260 - 2nd Avenue E., Unit 1 Owen Sound, ON  N4K 2J3

Phone 519-376-1805  Fax 519-376-8977
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GRAVELSANDSILTCLAY

Sand (SW) →

← Gravelly Sand (SW)



Chapman’s Pheonix Phase 3 
August 2024 Stormwater Management Report 
Markdale, ON 
August, 2024 

  

Appendix C  

EXISTING SWM POND RECORDS 

  













Chapman’s Pheonix Phase 3 
September 2024 Stormwater Management Report 
Markdale, ON 
September, 2024 

  

Appendix D  

POST-DEVELOPMENT MIDUSS MODELLING & FLOW CALCULATIONS 
  



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                        Sunday, February 7, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:           C:\MY JOBS\215158 chapmans new addition\"
"                                                                      July2024"
"                Output filename:       215158 PostDev 5 year July 2024 new.out"
"                Licensee name:                                                "
"                Company                                                       "
"                Date & Time last used:                 8/16/2024 at 4:28:07 PM"
" 31          TIME PARAMETERS"
"       10.000   Time Step"
"      360.000   Max. Storm length"
"     2400.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     1012.690   Coefficient A"
"        8.094   Constant B"
"        0.820   Exponent C"
"        0.375   Fraction R"
"      360.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity            92.903    mm/hr"
"             Total depth                  47.813    mm"
"            6   005hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 100"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          100   North-westerly Area - Ex Pheonix Building. And West Half of the New
Building, and East Parking Area of Existing Pheonix Building."
"       90.000   % Impervious"
"        3.100   Total Area"
"       60.000   Flow length"
"        2.000   Overland Slope"
"        0.310   Pervious Area"
"       60.000   Pervious length"
"        2.000   Pervious slope"
"        2.790   Impervious Area"
"       60.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       65.000   Pervious SCS Curve No."
"        0.142   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"
"       13.677   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."
"        0.880   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"



"        0.518   Impervious Initial abstraction"
"                     0.518     0.000     0.000     0.000 c.m/sec"
"             Catchment 100          Pervious   Impervious Total Area "
"             Surface Area           0.310      2.790      3.100      hectare"
"             Time of concentration  52.073     3.542      4.399      minutes"
"             Time to Centroid       260.427    171.110    172.689    minutes"
"             Rainfall depth         47.813     47.813     47.813     mm"
"             Rainfall volume        148.22     1333.97    1482.19    c.m"
"             Rainfall losses        41.000     5.746      9.271      mm"
"             Runoff depth           6.813      42.067     38.541     mm"
"             Runoff volume          21.12      1173.66    1194.78    c.m"
"             Runoff coefficient     0.142      0.880      0.806      "
"             Maximum flow           0.003      0.518      0.518      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.518     0.518     0.000     0.000"
" 33          CATCHMENT 200"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          200   Southeasterly Area - Ex. Pheonix Building and Parking Area"
"       90.000   % Impervious"
"        4.140   Total Area"
"       40.000   Flow length"
"        2.000   Overland Slope"
"        0.414   Pervious Area"
"       40.000   Pervious length"
"        2.000   Pervious slope"
"        3.726   Impervious Area"
"       40.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       65.000   Pervious SCS Curve No."
"        0.142   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"
"       13.677   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."
"        0.874   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"
"        0.518   Impervious Initial abstraction"
"                     0.721     0.518     0.000     0.000 c.m/sec"
"             Catchment 200          Pervious   Impervious Total Area "
"             Surface Area           0.414      3.726      4.140      hectare"
"             Time of concentration  40.828     2.777      3.453      minutes"
"             Time to Centroid       247.189    169.835    171.211    minutes"
"             Rainfall depth         47.813     47.813     47.813     mm"
"             Rainfall volume        197.94     1781.49    1979.44    c.m"
"             Rainfall losses        41.001     6.006      9.506      mm"
"             Runoff depth           6.812      41.806     38.307     mm"



"             Runoff volume          28.20      1557.70    1585.90    c.m"
"             Runoff coefficient     0.142      0.874      0.801      "
"             Maximum flow           0.004      0.720      0.721      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.721     1.239     0.000     0.000"
" 33          CATCHMENT 300"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          300   Westerly Area - Nuthouse Building and Parking Area"
"       80.000   % Impervious"
"        5.960   Total Area"
"       50.000   Flow length"
"        2.000   Overland Slope"
"        1.192   Pervious Area"
"       50.000   Pervious length"
"        2.000   Pervious slope"
"        4.768   Impervious Area"
"       50.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       65.000   Pervious SCS Curve No."
"        0.143   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"
"       13.677   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."
"        0.878   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"
"        0.518   Impervious Initial abstraction"
"                     0.905     1.239     0.000     0.000 c.m/sec"
"             Catchment 300          Pervious   Impervious Total Area "
"             Surface Area           1.192      4.768      5.960      hectare"
"             Time of concentration  46.677     3.175      4.871      minutes"
"             Time to Centroid       254.110    170.446    173.709    minutes"
"             Rainfall depth         47.813     47.813     47.813     mm"
"             Rainfall volume        569.93     2279.70    2849.63    c.m"
"             Rainfall losses        40.998     5.830      12.864     mm"
"             Runoff depth           6.814      41.982     34.949     mm"
"             Runoff volume          81.23      2001.71    2082.93    c.m"
"             Runoff coefficient     0.143      0.878      0.731      "
"             Maximum flow           0.011      0.904      0.905      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.905     2.143     0.000     0.000"
" 54          POND DESIGN"
"        2.143   Current peak flow    c.m/sec"
"        0.656   Target outflow    c.m/sec"
"       4863.6   Hydrograph volume    c.m"



"           6.   Number of stages"
"      412.250   Minimum water level    metre"
"      414.700   Maximum water level    metre"
"      412.250   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                412.250    0.5740     0.000"
"                412.850    0.9030  1140.000"
"                413.450     1.232  2760.000"
"                414.050     1.561  4860.000"
"                414.500     1.807  6660.000"
"                414.700     3.442  7540.000"
"             Peak outflow                  0.973    c.m/sec"
"             Maximum level               412.982    metre"
"             Maximum storage            1497.145    c.m"
"             Centroidal lag                3.247   hours"
"                  0.905     2.143     0.973     0.000 c.m/sec"
" 40          HYDROGRAPH   Combine    1000"
"            6   Combine "
"         1000   Node #"
"                To SWM 1"
"             Maximum flow                  0.973    c.m/sec"
"             Hydrograph volume          4849.321    c.m"
"                     0.905     2.143     0.973     0.973"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     0.905     0.000     0.973     0.973"
" 33          CATCHMENT 400"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          400   North-easterly - East Half of the New Building and East Parking 
Areas"
"       40.000   % Impervious"
"        7.330   Total Area"
"      120.000   Flow length"
"        2.000   Overland Slope"
"        4.398   Pervious Area"
"      120.000   Pervious length"
"        2.000   Pervious slope"
"        2.932   Impervious Area"
"      120.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       65.000   Pervious SCS Curve No."
"        0.143   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"
"       13.677   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."



"        0.879   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"
"        0.518   Impervious Initial abstraction"
"                     0.483     0.000     0.973     0.973 c.m/sec"
"             Catchment 400          Pervious   Impervious Total Area "
"             Surface Area           4.398      2.932      7.330      hectare"
"             Time of concentration  78.928     5.368      19.766     minutes"
"             Time to Centroid       292.022    174.023    197.120    minutes"
"             Rainfall depth         47.813     47.813     47.813     mm"
"             Rainfall volume        2102.79    1401.86    3504.66    c.m"
"             Rainfall losses        40.996     5.802      26.919     mm"
"             Runoff depth           6.816      42.010     20.894     mm"
"             Runoff volume          299.77     1231.74    1531.51    c.m"
"             Runoff coefficient     0.143      0.879      0.437      "
"             Maximum flow           0.030      0.482      0.483      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.483     0.483     0.973     0.973"
" 40          HYDROGRAPH Copy to Outflow"
"            8   Copy to Outflow"
"                     0.483     0.483     0.483     0.973"
" 40          HYDROGRAPH Next link "
"            5   Next link "
"                     0.483     0.483     0.483     0.973"
" 33          CATCHMENT 500"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          500   North Field Area"
"        0.000   % Impervious"
"        6.090   Total Area"
"      100.000   Flow length"
"        4.000   Overland Slope"
"        6.090   Pervious Area"
"      100.000   Pervious length"
"        4.000   Pervious slope"
"        0.000   Impervious Area"
"      100.000   Impervious length"
"        4.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       65.000   Pervious SCS Curve No."
"        0.142   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"
"       13.677   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."
"        0.000   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"
"        0.518   Impervious Initial abstraction"
"                     0.051     0.483     0.483     0.973 c.m/sec"



"             Catchment 500          Pervious   Impervious Total Area "
"             Surface Area           6.090      0.000      6.090      hectare"
"             Time of concentration  57.467     3.908      57.466     minutes"
"             Time to Centroid       266.781    171.686    266.781    minutes"
"             Rainfall depth         47.813     47.813     47.813     mm"
"             Rainfall volume        2911.78    0.00       2911.78    c.m"
"             Rainfall losses        41.001     5.778      41.001     mm"
"             Runoff depth           6.812      42.034     6.812      mm"
"             Runoff volume          414.84     0.00       414.84     c.m"
"             Runoff coefficient     0.142      0.000      0.142      "
"             Maximum flow           0.051      0.000      0.051      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.051     0.488     0.483     0.973"
" 54          POND DESIGN"
"        0.488   Current peak flow    c.m/sec"
"        0.656   Target outflow    c.m/sec"
"       1946.4   Hydrograph volume    c.m"
"           5.   Number of stages"
"        0.000   Minimum water level    metre"
"        2.000   Maximum water level    metre"
"        0.000   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                  0.000     0.000     0.000"
"                 0.5000   0.00600   208.500"
"                  1.000   0.01300   838.500"
"                  1.500   0.01900  1899.000"
"                  2.000    0.4830  3399.000"
"             Peak outflow                  0.017    c.m/sec"
"             Maximum level                 1.359    metre"
"             Maximum storage            1600.900    c.m"
"             Centroidal lag               21.917   hours"
"                  0.051     0.488     0.017     0.973 c.m/sec"
" 38          START/RE-START TOTALS 500"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                      26.620    hectare"
"             Total Impervious area                     14.216    hectare"
"             Total % impervious                        53.403"
" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                        Sunday, February 7, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:           C:\MY JOBS\215158 chapmans new addition\"
"                                                                      July2024"
"                Output filename:     215158 PostDev 100 year July 2024 new.out"
"                Licensee name:                                                "
"                Company                                                       "
"                Date & Time last used:                 8/16/2024 at 4:15:45 PM"
" 31          TIME PARAMETERS"
"       10.000   Time Step"
"      360.000   Max. Storm length"
"     2400.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     1702.250   Coefficient A"
"        9.944   Constant B"
"        0.827   Exponent C"
"        0.375   Fraction R"
"      360.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           141.192    mm/hr"
"             Total depth                  76.794    mm"
"            6   100hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 100"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          100   North-westerly Area - Ex Pheonix Building. And West Half of the New
Building, and East Parking Area of Existing Pheonix Building."
"       90.000   % Impervious"
"        3.100   Total Area"
"       60.000   Flow length"
"        2.000   Overland Slope"
"        0.310   Pervious Area"
"       60.000   Pervious length"
"        2.000   Pervious slope"
"        2.790   Impervious Area"
"       60.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       65.000   Pervious SCS Curve No."
"        0.259   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"
"       13.677   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."
"        0.914   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"



"        0.518   Impervious Initial abstraction"
"                     0.850     0.000     0.000     0.000 c.m/sec"
"             Catchment 100          Pervious   Impervious Total Area "
"             Surface Area           0.310      2.790      3.100      hectare"
"             Time of concentration  30.296     2.959      3.794      minutes"
"             Time to Centroid       229.484    168.169    170.041    minutes"
"             Rainfall depth         76.794     76.794     76.794     mm"
"             Rainfall volume        238.06     2142.55    2380.61    c.m"
"             Rainfall losses        56.886     6.576      11.607     mm"
"             Runoff depth           19.908     70.218     65.187     mm"
"             Runoff volume          61.71      1959.08    2020.79    c.m"
"             Runoff coefficient     0.259      0.914      0.849      "
"             Maximum flow           0.012      0.848      0.850      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.850     0.850     0.000     0.000"
" 33          CATCHMENT 200"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          200   Southeasterly Area - Ex. Pheonix Building and Parking Area"
"       90.000   % Impervious"
"        4.140   Total Area"
"       40.000   Flow length"
"        2.000   Overland Slope"
"        0.414   Pervious Area"
"       40.000   Pervious length"
"        2.000   Pervious slope"
"        3.726   Impervious Area"
"       40.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       65.000   Pervious SCS Curve No."
"        0.259   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"
"       13.677   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."
"        0.906   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"
"        0.518   Impervious Initial abstraction"
"                     1.179     0.850     0.000     0.000 c.m/sec"
"             Catchment 200          Pervious   Impervious Total Area "
"             Surface Area           0.414      3.726      4.140      hectare"
"             Time of concentration  23.754     2.320      2.979      minutes"
"             Time to Centroid       221.040    167.393    169.043    minutes"
"             Rainfall depth         76.794     76.794     76.794     mm"
"             Rainfall volume        317.93     2861.34    3179.26    c.m"
"             Rainfall losses        56.924     7.190      12.163     mm"
"             Runoff depth           19.869     69.604     64.631     mm"



"             Runoff volume          82.26      2593.45    2675.71    c.m"
"             Runoff coefficient     0.259      0.906      0.842      "
"             Maximum flow           0.017      1.176      1.179      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     1.179     2.029     0.000     0.000"
" 33          CATCHMENT 300"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          300   Westerly Area - Nuthouse Building and Parking Area"
"       80.000   % Impervious"
"        5.960   Total Area"
"       50.000   Flow length"
"        2.000   Overland Slope"
"        1.192   Pervious Area"
"       50.000   Pervious length"
"        2.000   Pervious slope"
"        4.768   Impervious Area"
"       50.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       65.000   Pervious SCS Curve No."
"        0.259   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"
"       13.677   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."
"        0.912   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"
"        0.518   Impervious Initial abstraction"
"                     1.485     2.029     0.000     0.000 c.m/sec"
"             Catchment 300          Pervious   Impervious Total Area "
"             Surface Area           1.192      4.768      5.960      hectare"
"             Time of concentration  27.157     2.652      4.276      minutes"
"             Time to Centroid       225.457    167.792    171.613    minutes"
"             Rainfall depth         76.794     76.794     76.794     mm"
"             Rainfall volume        915.38     3661.53    4576.91    c.m"
"             Rainfall losses        56.918     6.770      16.800     mm"
"             Runoff depth           19.875     70.024     59.994     mm"
"             Runoff volume          236.91     3338.73    3575.64    c.m"
"             Runoff coefficient     0.259      0.912      0.781      "
"             Maximum flow           0.048      1.477      1.485      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     1.485     3.515     0.000     0.000"
" 54          POND DESIGN"
"        3.515   Current peak flow    c.m/sec"
"        0.656   Target outflow    c.m/sec"
"       8272.1   Hydrograph volume    c.m"



"           6.   Number of stages"
"      412.250   Minimum water level    metre"
"      414.700   Maximum water level    metre"
"      412.250   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                412.250    0.5740     0.000"
"                412.850    0.9030  1140.000"
"                413.450     1.232  2760.000"
"                414.050     1.561  4860.000"
"                414.500     1.807  6660.000"
"                414.700     3.442  7540.000"
"             Peak outflow                  1.249    c.m/sec"
"             Maximum level               413.481    metre"
"             Maximum storage            2869.918    c.m"
"             Centroidal lag                3.305   hours"
"                  1.485     3.515     1.249     0.000 c.m/sec"
" 40          HYDROGRAPH   Combine    1000"
"            6   Combine "
"         1000   Node #"
"                To SWM 1"
"             Maximum flow                  1.249    c.m/sec"
"             Hydrograph volume          8283.969    c.m"
"                     1.485     3.515     1.249     1.249"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     1.485     0.000     1.249     1.249"
" 33          CATCHMENT 400"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          400   North-easterly - East Half of the New Building and East Parking 
Areas"
"       40.000   % Impervious"
"        7.330   Total Area"
"      120.000   Flow length"
"        2.000   Overland Slope"
"        4.398   Pervious Area"
"      120.000   Pervious length"
"        2.000   Pervious slope"
"        2.932   Impervious Area"
"      120.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       65.000   Pervious SCS Curve No."
"        0.259   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"
"       13.677   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."



"        0.918   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"
"        0.518   Impervious Initial abstraction"
"                     0.834     0.000     1.249     1.249 c.m/sec"
"             Catchment 400          Pervious   Impervious Total Area "
"             Surface Area           4.398      2.932      7.330      hectare"
"             Time of concentration  45.920     4.485      16.814     minutes"
"             Time to Centroid       249.583    170.668    194.150    minutes"
"             Rainfall depth         76.794     76.794     76.794     mm"
"             Rainfall volume        3377.39    2251.59    5628.98    c.m"
"             Rainfall losses        56.893     6.324      36.665     mm"
"             Runoff depth           19.901     70.470     40.128     mm"
"             Runoff volume          875.23     2066.18    2941.41    c.m"
"             Runoff coefficient     0.259      0.918      0.523      "
"             Maximum flow           0.131      0.821      0.834      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.834     0.834     1.249     1.249"
" 40          HYDROGRAPH Copy to Outflow"
"            8   Copy to Outflow"
"                     0.834     0.834     0.834     1.249"
" 40          HYDROGRAPH Next link "
"            5   Next link "
"                     0.834     0.834     0.834     1.249"
" 33          CATCHMENT 500"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          500   North Field Area"
"        0.000   % Impervious"
"        6.090   Total Area"
"      100.000   Flow length"
"        4.000   Overland Slope"
"        6.090   Pervious Area"
"      100.000   Pervious length"
"        4.000   Pervious slope"
"        0.000   Impervious Area"
"      100.000   Impervious length"
"        4.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       65.000   Pervious SCS Curve No."
"        0.259   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"
"       13.677   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."
"        0.000   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"
"        0.518   Impervious Initial abstraction"
"                     0.220     0.834     0.834     1.249 c.m/sec"



"             Catchment 500          Pervious   Impervious Total Area "
"             Surface Area           6.090      0.000      6.090      hectare"
"             Time of concentration  33.434     3.266      33.434     minutes"
"             Time to Centroid       233.515    168.687    233.515    minutes"
"             Rainfall depth         76.794     76.794     76.794     mm"
"             Rainfall volume        4676.74    0.00       4676.74    c.m"
"             Rainfall losses        56.896     6.394      56.896     mm"
"             Runoff depth           19.898     70.400     19.898     mm"
"             Runoff volume          1211.80    0.00       1211.80    c.m"
"             Runoff coefficient     0.259      0.000      0.259      "
"             Maximum flow           0.220      0.000      0.220      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.220     0.862     0.834     1.249"
" 54          POND DESIGN"
"        0.862   Current peak flow    c.m/sec"
"        0.656   Target outflow    c.m/sec"
"       4153.2   Hydrograph volume    c.m"
"           5.   Number of stages"
"        0.000   Minimum water level    metre"
"        2.000   Maximum water level    metre"
"        0.000   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                  0.000     0.000     0.000"
"                 0.5000   0.00600   208.500"
"                  1.000   0.01300   838.500"
"                  1.500   0.01900  1899.000"
"                  2.000    0.4830  3399.000"
"             Peak outflow                  0.197    c.m/sec"
"             Maximum level                 1.692    metre"
"             Maximum storage            2475.156    c.m"
"             Centroidal lag               15.272   hours"
"                  0.220     0.862     0.197     1.249 c.m/sec"
" 38          START/RE-START TOTALS 500"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                      26.620    hectare"
"             Total Impervious area                     14.216    hectare"
"             Total % impervious                        53.403"
" 19          EXIT"
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RATIONAL METHOD PEAK FLOW CALCULATIONS
Chapmans Markdale
OWEN SOUND MOE RAINFALL IDF DATA

Drainage Area: A= 54.94 ha
Runoff Coefficient: C= 0.6 for 2yr
Hydraulic Length: L= 900 m

Average Slope: S= 1.00%

a b
2 yr 21.8 -0.701
5 yr 28.8 -0.703
10 yr 33.5 -0.704
25 yr 39.3 -0.705
50 yr 43.7 -0.706

100 yr 48 -0.706

2 yr C 0.60 Adjusted Runoff Coefficient
5 yr C 0.60
10 yr C 0.60
25 yr C 0.66
50 yr C 0.72

100 yr C 0.75

2 yr C 48.90 34.37
5 yr C 48.90 34.37
10 yr C 48.90 34.37
25 yr C 43.03 34.37
50 yr C 37.16 34.37

100 yr C 34.23 34.37

1:2 yr 1:5 yr 1:10 yr 1:25 yr 1:50 yr 1:100 yr
Time of Concentration (min): 34.37 34.37 34.37 34.37 34.37 34.37
Rainfall Intensity (mm/hr): 32.22 42.61 49.59 58.21 64.77 71.14

Runoff Coefficient : 0.60 0.60 0.60 0.66 0.72 0.75

Peak Flow (m3/s): 2.974 3.933 4.577 5.910 7.173 8.208

Runoff Coefficients

Airport Method Bransby Method

Time of Concentration

IDF Data - Environment Canada
OWEN SOUND (1965-2006)



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                        Sunday, February 7, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:           C:\MY JOBS\215158 chapmans new addition\"
"                                Regional Storm MIDUSS (catchment to the Swale)"
"                Output filename:                           215158 regional.out"
"                Licensee name:                                                "
"                Company                                                       "
"                Date & Time last used:                9/20/2024 at 11:28:34 AM"
" 31          TIME PARAMETERS"
"       60.000   Time Step"
"     2880.000   Max. Storm length"
"     3600.000   Max. Hydrograph"
" 32          STORM Historic"
"            5   Historic"
"     2880.000   Duration"
"       48.000   Rainfall intensity values"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.000     6.000     4.000     6.000    13.000"
"                 17.000    13.000    23.000    13.000    13.000"
"                 53.000    38.000    13.000"
"             Maximum intensity            53.000    mm/hr"
"             Total depth                 284.980    mm"
"            6   250hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 101"
"            1   Triangular SCS"
"            1   Equal length"
"            1   SCS method"
"          101   No description"
"       60.000   % Impervious"
"       54.940   Total Area"
"      900.000   Flow length"
"        1.000   Overland Slope"
"       21.976   Pervious Area"
"      900.000   Pervious length"
"        1.000   Pervious slope"
"       32.964   Impervious Area"
"      900.000   Impervious length"
"        1.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       84.000   Pervious SCS Curve No."
"        0.836   Pervious Runoff coefficient"
"        0.100   Pervious Ia/S coefficient"



"        4.838   Pervious Initial abstraction"
"        0.015   Impervious Manning 'n'"
"       98.000   Impervious SCS Curve No."
"        0.964   Impervious Runoff coefficient"
"        0.100   Impervious Ia/S coefficient"
"        0.518   Impervious Initial abstraction"
"                     5.812     0.000     0.000     0.000 c.m/sec"
"             Catchment 101          Pervious   Impervious Total Area "
"             Surface Area           21.976     32.964     54.940     hectare"
"             Time of concentration  148.822    27.103     71.714     minutes"
"             Time to Centroid       2664.418   2333.246   2454.625   minutes"
"             Rainfall depth         284.980    284.980    284.980    mm"
"             Rainfall volume        6.2627     9.3941     15.6568    ha-m"
"             Rainfall losses        46.639     10.345     24.862     mm"
"             Runoff depth           238.341    274.635    260.118    mm"
"             Runoff volume          5.2378     9.0531     14.2909    ha-m"
"             Runoff coefficient     0.836      0.964      0.913      "
"             Maximum flow           2.083      3.973      5.812      c.m/sec"
" 38          START/RE-START TOTALS "
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       0.000    hectare"
"             Total Impervious area                      0.000    hectare"
"             Total % impervious                         0.000"
" 19          EXIT"
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Appendix E  

STAGE-STORAGE-DISCHARGE TABLE FOR SWM FACILITIES  



212285 SURFACE WATER MANAGEMENT POND DESIGN
CHAPMANS ICE CREAM - PROJECT PHOENIX NEW MAIN PLANT
NOVEMBER 2016

Pond Dimensions - Excluding Forebay Infiltration - Excluding Forebay

Bottom Length: 82.50 m Bottom Area = 990 sq m
Bottom Width: 12.00 m K      = 2088 mm/hr
Side Slopes: 3.00 :1         = 0.058 cm/s (High K Design)
Depth: 3.00
Top Length: 100.50 m
Top Width: 32.00 m

Surface Incremental Storage Infiltration Overflow
Stage Area Volume Volume Discharge Discharge
(m) (m^2) (m^3) (m^3) (m^3/s) (m^3/s)

============= ========= ============ ============== =======================
412.25 1600.00 0.00 0.00 0.574 0.000
412.85 2200.00 1140.00 1140.00 0.903 0.000
413.45 3200.00 1620.00 2760.00 1.232 0.000
414.05 3800.00 2100.00 4860.00 1.561 0.000
414.50 4200.00 1800.00 6660.00 1.807 0.000
414.70 4600.00 880.00 7540.00 1.917 1.525

Note: - Infiltration pond storage volume includes the volume of the forebay.
- Infiltration discharge rate does not include infiltration that might 
  occur in the forebay 



215158 (Enhanced Grassed Swale)
CHAPMANS ICE CREAM - PROJECT PHOENIX NEW MAIN PLANT
August 2024

Bottom Length: 275.00 m Bottom Area = 0 sq m
Bottom Width: 0.00 m Infiltration rate 27.50 mm/hr
Side Slopes: 3.00 :1         = 0.00076 cm/s 
Depth: 2.00
Top Length: 287.00 m
Top Width: 12.00 m

Surface Incremental Storage Infiltration Overflow
Stage Area Volume Volume Discharge Discharge
(m) (m^2) (m^3) (m^3) (m^3/s) (m^3/s)

============= ========= ============ ============== =======================
0.00 0.00 0.00 0.00 0.000 0.000
0.50 834.00 208.50 208.50 0.006 0.000
1.00 1686.00 630.00 838.50 0.013 0.000
1.50 2556.00 1060.50 1899.00 0.019 0.000
2.00 3444.00 1500.00 3399.00 0.025 0.457 Overflow
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