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1 Introduction 

1.1 Objective 

The Municipal Infrastructure Group Ltd. (TMIG) has been retained by Green Valley Estates 

Inc. and Green Valley Estates II Inc. to prepare a Functional Servicing Report (FSR) in 

support of the proposed GE I and GE II development in the City of London. The purpose of 

this report is to provide a functional servicing and grading plan for the subject site. This report 

provides details regarding the engineering design requirements and criteria upon which the 

site will be developed, addressing matters including stormwater management, sanitary 

servicing, water supply and preliminary site grading. The FSR considers all aspects needed to 

achieve an efficient, well planned development, which contributes to and enhances the 

community within the City of London.  

1.2 Location 

The site is Part of Lot 12, Concession 3. It is bounded by Green Valley Road to the north, 

Highbury Avenue South to the east, Dingman Drive to the south and the Canadian National 

Railway tracks to the west, as illustrated in Figure 1-1. The site is surrounded by agricultural 

lands to the east and south, residential properties to the west and industrial properties to the 

north. The site is roughly ‘L’ shaped and is about 64 hectares (ha) in size. Dingman Creek, a 

tributary of the Thames River, bisects the site into two areas. 

Figure 1-1: Site Location 

 

Subject 
Site 
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1.3 Proposed Development 

The proposed development consists mainly of residential homes, with the remaining lands 

consisting of parks, stormwater management (SWM) facilities and a small commercial block, 

as illustrated on the site plan in Figure 1-2. The proposed site will have the following 

characteristics, which have been broken down by land-use.  

Table1-3: Proposed Land-Use  

Land-use Area (ha) Runoff Coefficient 

Residential 18.1 0.50-0.65 

Park/SWM pond 3.8 0.20 

Road 8.3 0.90 

Lands to be Retained by Owner 
(Residential / Commercial) 

8.5 0.65 / 0.80 

Total 38.7  

 
The remainder of the site area is comprised of valley lands associated with Dingman Creek 

and are not proposed to be developed. 

1.4 Background Information / Supporting Reports 

Background information for this report has been obtained from the following studies: 

 Dingman Creek Subwatershed Study Update: Volume 1 – Main Report  

Prepared by Delcan Corporation, Stantec Consulting Limited and Cummings 

Cockburn Limited, April 2005 

 Dingman Creek Subwatershed Study Update: Volume 2 – Tributary Fact Sheets  

Prepared by Delcan Corporation, April 2005 

 City of London Design Specifications & Requirements Manual 

Prepared by the Corporation of the City of London September 2012 

In addition, a preliminary geotechnical investigation has been completed for the subject site. 

The findings are provided in the report entitled “Preliminary Geotechnical Investigation, 

Proposed GE I & GE II Subdivision Development, Dingman Drive and Highbury Avenue 

South, London, Ontario, AMEC Earth & Environmental, 24 May 2012”. A copy of this report 

has been provided in Appendix A. 
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2 Existing Conditions and Site Constraints  

2.1 Topography and Drainage 

Dingman Creek traverses the subject site from east to west. North of Dingman Creek the 

topography slopes generally to the south-west, while lands south of Dingman Creek generally 

slope to the north. Elevation ranges from 268m at the northern edge of the subject property to 

259.6m at Dingman Creek at the western limit of the subject site. The subject lands lie entirely 

within the Dingman Creek Subwatershed and drainage is presently conveyed by means of 

sheet flow across the agricultural fields and vegetated areas to the creek. Dingman Creek is 

part of the Thames River watershed, which eventually drains into Lake St Clair. From the 

watershed boundary map, it was determined that an external area of approximately 46.1 ha 

south of the subject site currently drains onto the subject site as shown on Figure 2-1.  No 

other external areas flow onto the subject site. 

According to the preliminary geotechnical report, the soils within the subject area are 

comprised of topsoil underlain by silt and sandy silt. These soils are within the Hydrologic 

Soils Groups B and can be described as having moderate infiltration rates and are moderately 

to well drained. 

2.2 Environmental Features 

The subject area is dominated by agricultural lands; however the subject site is bisected by 

Dingman Creek, which is a tributary of the Thames River. Development within the subject site 

will be constrained by floodlines, top of slope, erosion hazards, and wetlands associated with 

Dingman Creek. The constraint lines and the required 10m buffer, provided by the Upper 

Thames River Conservation Authority (UTRCA), were used to determine the development 

limit, as shown on Figure 2-2. 

2.3 Existing Hydrology 

An existing topographic survey was completed for the subject site by Holstead & Redmond 

Limited, Ontario Land Surveyors. Existing drainage areas have been delineated using the 

existing topographic information and have been broken up based on the proposed SWM pond 

locations. The existing drainage areas are illustrated in Figure 2-1. Pre-development 

conditions peak flow rates from the drainage areas were determined using a representative 

Visual OTTHYMO
TM

 Version 2.0 (VO2) hydrologic model. This hydrologic model simulated the 

2-year through 100-year return period events for the following storm types: 

 3-hour Chicago 

 24-hours SCS Type II and  

 1-hour AES 

The model parameters were determined in accordance with UTRCA and City of London 

design guidelines. Pre-development peak flow rates for the 3hr Chicago storm, 24-hour SCS 

Type II storm and 1hr AES storm are summarized in Table 2-1 to Table 2-3. 

Detailed calculations and modeling output are provided in Appendix B.  
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Table 2-1: Pre-development Peak Flow Rates (3-hour Chicago Storm) 

Storm Event 

Pre-development Peak Flow (m
3
/s) 

North Pond 

(Drainage Area = 27.7 ha) 

Southwest Pond 

(Drainage Area = 8.4 ha) 

Southeast Pond 

(Drainage Area = 6.4 ha) 

25 mm 0.106 0.032 0.029 

2-year 0.256 0.076 0.072 

5-year 0.508 0.151 0.147 

10-year 0.676 0.201 0.197 

25-year 0.863 0.256 0.251 

50-year 1.014 0.299 0.295 

100-year 1.163 0.344 0.338 

 

Table 2-2: Pre-development Peak Flow Rates (24-hour SCS Type II storm) 

Storm Event 

Pre-development Peak Flow (m
3
/s) 

North Pond 

(Drainage Area = 27.7 ha) 

Southwest Pond 

(Drainage Area = 8.4 ha) 

Southeast Pond 

(Drainage Area = 6.4 ha) 

25 mm 0.106 0.032 0.029 

2-year 0.430 0.127 0.125 

5-year 0.635 0.188 0.184 

10-year 0.839 0.248 0.243 

25-year 1.165 0.345 0.337 

50-year 1.399 0.415 0.404 

100-year 1.670 0.495 0.482 

 

Table 2-3: Pre-development Peak Flow Rates (1-hr AES storm) 

Storm Event 

Pre-development Peak Flow (m
3
/s) 

North Pond 

(Drainage Area = 27.7 ha) 

Southwest Pond 

(Drainage Area = 8.4 ha) 

Southeast Pond 

(Drainage Area = 6.4 ha) 

25 mm 0.106 0.032 0.029 

2-year 0.191 0.056 0.059 

5-year 0.427 0.125 0.132 

10-year 0.620 0.182 0.192 

25-year 0.899 0.264 0.278 

50-year 1.124 0.330 0.347 

100-year 1.365 0.401 0.422 
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3 Hydraulics 

The existing regulatory floodplain was determined using the HEC-RAS hydraulic simulation 

model, which was completed by the UTRCA for Dingman Creek. The regulatory floodplain is 

based on water surface elevations during the 250-year storm. The HEC-RAS cross-section 

locations and the associated 250-year floodline are shown on Figure 3-1 .  

The output from existing hydraulic model of Dingman Creek is summarized in Table 3-1 for 

reference. 

Table 3-1: Existing Hydraulic Modeling Output 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The proposed site plan (as illustrated on Figure 1-2) incorporates three stormwater 

management (SWM) ponds. As can be seen on the site plan, the proposed north SWM pond 

extends into the existing floodplain by 0.08ha. This encroachment will result in a minor 

floodplain reduction due to the proposed minor grading works within the Dingman Creek 

valley. A cut and fill balance is proposed to provide compensating cut for any fill works within 

the valley, thus ensuring that no detrimental impacts occur to the environment or any adjacent 

lands. Therefore the proposed works will not reduce the floodplain storage or increase the 

regulatory water levels within Reach 9 of Dingman Creek. 

 

Reach River Sta. Profile 
Q Total  
(m

3
/s) 

W.S. Elev 
(m) 

Volume 

(1000 m
3
) 

      

Reach-9 36.9135 1:250 Existing 26.7 262.53 472.81 

Reach-9 36.7485 1:250 Existing 26.7 262.47 465.67 

Reach-9 36.5735 1:250 Existing 26.7 262.42 456.49 

Reach-9 36.5615 1:250 Existing 26.7 262.38 455.70 

Reach-9 36.5575  Bridge   

Reach-9 36.5535 1:250 Existing 29.4 262.38 455.46 

Reach-9 36.4865 1:250 Existing 29.4 262.37 451.40 

Reach-9 36.3115 1:250 Existing 29.4 262.23 443.59 

Reach-9 36.1465 1:250 Existing 29.4 262.10 437.71 

Reach-9 35.9765 1:250 Existing 29.4 262.01 427.84 

Reach-9 35.8065 1:250 Existing 29.4 261.92 419.12 

Reach-9 35.6165 1:250 Existing 29.4 261.72 410.50 

Reach-9 35.3965 1:250 Existing 29.4 261.54 403.82 

Reach-9 35.2315 1:250 Existing 29.4 261.08 398.64 

Reach-9 35.0415 1:250 Existing 29.4 261.01 395.26 

Reach-9 34.9415 1:250 Existing 32.4 260.94 390.84 

Reach-9 34.7265 1:250 Existing 32.4 260.76 384.84 

Reach-9 34.5515 1:250 Existing 32.4 260.68 380.62 

Reach-9 34.3515 1:250 Existing 32.4 260.59 369.70 

Reach-9 34.1815 1:250 Existing 32.4 260.59 362.31 

Note: Subject site is located between cross sections 36.487 to cross section 34.942 
Source: UTRCA 
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In order to better define the area of the proposed cut and fill works, a new river cross-section 

was added to the existing HEC-RAS model between cross-sections 35.9765 and 35.8065, as 

shown on Figure 3-2. The new cross-section was given river station ID 35.917 and was 

included in the revised existing scenario within the HEC-RAS model. The existing topographic 

information was used to generate the ground surface for the new cross-section 35.917, which 

was then added to the existing geometry within the HEC-RAS model and the upstream and 

downstream reach lengths were adjusted accordingly. The output from the revised existing 

hydraulic model of Dingman Creek is summarized in Table 3-2. 

Table 3-2 Revised Existing Hydraulic Modeling Output 

Reach River Sta. Profile 
Q Total  
(m

3
/s) 

W.S. Elev 
(m) 

Volume 

(1000 m
3
) 

Reach-9 36.9135 1:250 Existing 26.7 262.53 473.31 

Reach-9 36.7485 1:250 Existing 26.7 262.46 466.19 

Reach-9 36.5735 1:250 Existing 26.7 262.41 457.04 

Reach-9 36.5615 1:250 Existing 26.7 262.38 456.25 

Reach-9 36.5575  Bridge   

Reach-9 36.5535 1:250 Existing 29.4 262.38 456.01 

Reach-9 36.4865 1:250 Existing 29.4 262.36 451.98 

Reach-9 36.3115 1:250 Existing 29.4 262.23 444.20 

Reach-9 36.1465 1:250 Existing 29.4 262.09 438.37 

Reach-9 35.9765 1:250 Existing 29.4 262.00 428.67 

Reach-9 35.917 1:250 Existing 29.4 261.97 425.15 

Reach-9 35.8065 1:250 Existing 29.4 261.92 419.12 

Reach-9 35.6165 1:250 Existing 29.4 261.72 410.50 

Reach-9 35.3965 1:250 Existing 29.4 261.54 403.82 

Reach-9 35.2315 1:250 Existing 29.4 261.08 398.64 

Reach-9 35.0415 1:250 Existing 29.4 261.01 395.26 

Reach-9 34.9415 1:250 Existing 32.4 260.94 390.84 

Reach-9 34.7265 1:250 Existing 32.4 260.76 384.84 

Reach-9 34.5515 1:250 Existing 32.4 260.68 380.62 

Reach-9 34.3515 1:250 Existing 32.4 260.59 369.70 

Reach-9 34.1815 1:250 Existing 32.4 260.59 362.31 

 

As shown in Table 3-2, running the revised existing scenario revealed that with the addition of 

the new cross-section 35.917 the water surface elevations remain roughly the same as the 

original existing scenario. 

Proposed Model 

A proposed hydraulic scenario was generated within the HEC-RAS model to reflect the 

proposed grading around the north SWM pond. Figure 3-2 illustrates the proposed ground at 

cross section 35.917. Due to the berming around the north SWM pond, an area of 

approximately 0.08 ha with an average depth of 0.12m will be filled. To compensate for the 

floodplain reduction, a cut area of approximately 0.12 ha and a depth of 0.15m is proposed. 

The preliminary analysis demonstrates that the fill required for the SWM pond berm would 

result in a floodplain reduction of 105 m
3
. However, this area could be compensated for by a 

balancing cut area, which would provide an additional floodplain volume of 180 m
3
.  
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The area of proposed grading is mostly within ineffective floodplain that has resulted due to 

the existing topography.  Nonetheless, the hydraulic analysis demonstrates that the proposed 

cut and fill balance would ensure that there is no change in the regulatory floodplain surface 

water levels and no reduction in floodplain storage.  

The output from the proposed hydraulic model of Dingman Creek is summarized in Table 3-3. 

Table 3-3 Proposed Hydraulic Modeling Output 

Reach River Sta. Profile 
Q Total  
(m

3
/s) 

W.S. Elev 
(m) 

Volume 

(1000 m
3
) 

      

Reach-9 36.9135 1:250 Existing 26.7 262.53 473.35 

Reach-9 36.7485 1:250 Existing 26.7 262.46 466.25 

Reach-9 36.5735 1:250 Existing 26.7 262.41 457.13 

Reach-9 36.5615 1:250 Existing 26.7 262.38 456.34 

Reach-9 36.5575  Bridge   

Reach-9 36.5535 1:250 Existing 29.4 262.37 456.10 

Reach-9 36.4865 1:250 Existing 29.4 262.36 452.08 

Reach-9 36.3115 1:250 Existing 29.4 262.22 444.33 

Reach-9 36.1465 1:250 Existing 29.4 262.09 438.53 

Reach-9 35.9765 1:250 Existing 29.4 261.99 428.95 

Reach-9 35.917 1:250 Existing 29.4 261.97 425.35 

Reach-9 35.8065 1:250 Existing 29.4 261.92 419.12 

Reach-9 35.6165 1:250 Existing 29.4 261.72 410.50 

Reach-9 35.3965 1:250 Existing 29.4 261.54 403.82 

Reach-9 35.2315 1:250 Existing 29.4 261.08 398.64 

Reach-9 35.0415 1:250 Existing 29.4 261.01 395.26 

Reach-9 34.9415 1:250 Existing 32.4 260.94 390.84 

Reach-9 34.7265 1:250 Existing 32.4 260.76 384.84 

Reach-9 34.5515 1:250 Existing 32.4 260.68 380.62 

Reach-9 34.3515 1:250 Existing 32.4 260.59 369.70 

Reach-9 34.1815 1:250 Existing 32.4 260.59 362.31 

 

As can be seen by comparing Table 3-3 and Table 3-2, the surface water elevations within 

Reach 9 of Dingman Creek are the same for both the existing and proposed scenarios. The 

total storage volume provided within the subject site during the regulatory storm event (1:250 

year storm) is 61,140 m
3
 under existing conditions and 61,240 m

3
 under the proposed 

conditions. Therefore the proposed cut and fill balance ensures that the total storage volume 

provided exceeds the existing conditions. In summary, the proposed grading works will not 

have any negative impacts on the hydraulics of Dingman Creek.  

Detailed output from hydraulic analysis is included in Appendix C.  
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4 Stormwater Management Plan 

4.1 Stormwater Management Design Criteria 

The stormwater management design criteria will comply with policies and standards of: 

 Upper Thames River Conservation Authority (UTRCA) 

 City of London 

 Ministry of the Environment 

Stormwater management criteria for the proposed development include: 

 Normal Level Water Quality protection with assumed 70% removal of suspended 

sediments;  

 Control of post development peak flows to 60% of pre-development levels for all 

storms up to and including the 100-year storm; 

 No impacts to receiving watercourse or downstream drainage network; 

 Control runoff volume generated by a 25mm storm event in the extended detention 

portion of the pond; and 

 Maintain post development to pre-development water balance. 

4.2 Target Release Rates 

As per the recommendations of the Dingman Creek Subwatershed Study Update (dated 

2005) the target release rates were calculated to be 60% of the pre-development peak flow 

rates. As outlined in Section 2.3 of this report, the existing drainage areas have been 

delineated using the existing topographic information and have been broken up based on the 

proposed SWM pond locations. The existing drainage areas are illustrated in Figure 2-1. The 

pre-development peak flow rates where determined using the Visual OTTHYMO
TM

 Version 2.0 

(VO2) hydrologic model for the 2-year through 100-year return period events for the 3hr 

Chicago storm, 24-hour SCS Type II storm and 1hr AES storm. The pre-development peak 

flow rates are summarized in Table 2-1 to Table 2-3 and detailed calculations and modeling 

output are provided in Appendix B.  

The target release rates for the subject site where calculated as 60% of the pre-development 

peak flow rates for the 3hr Chicago storm, 24-hour SCS Type II storm and 1hr AES storm.  

The target release rates are summarized in Table 4-1 through Table 4-3. 

Table 4-1: Target Release Rates (3-hour Chicago Storms) 

Storm Event 

Target Release Rates (m
3
/s) 

North Pond 

(Drainage Area = 27.7 ha) 

Southwest Pond 

(Drainage Area = 8.4 ha) 

Southeast Pond 

(Drainage Area = 6.4 ha) 

2-year 0.154 0.046 0.043 

5-year 0.305 0.091 0.088 

10-year 0.406 0.121 0.118 

25-year 0.518 0.154 0.151 

50-year 0.608 0.179 0.177 

100-year 0.698 0.206 0.203 
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Table 4-2: Target Release Rates (24-hour SCS Type II Storms) 

Storm Event 

Target Release Rates (m
3
/s) 

North Pond 

(Drainage Area = 27.7 ha) 

Southwest Pond 

(Drainage Area = 8.4 ha) 

Southeast Pond 

(Drainage Area = 6.4 ha) 

2-year 0.258 0.076 0.075 

5-year 0.381 0.113 0.110 

10-year 0.503 0.149 0.146 

25-year 0.699 0.207 0.202 

50-year 0.839 0.249 0.242 

100-year 1.002 0.297 0.289 

 

Table 4-3: Target Release Rates (1-hour AES Storms) 

Storm Event 

Target Release Rates (m
3
/s) 

North Pond 

(Drainage Area = 27.7 ha) 

Southwest Pond 

(Drainage Area = 8.4 ha) 

Southeast Pond 

(Drainage Area = 6.4 ha) 

2-year 0.115 0.034 0.035 

5-year 0.250 0.075 0.079 

10-year 0.372 0.109 0.115 

25-year 0.539 0.158 0.167 

50-year 0.674 0.198 0.208 

100-year 0.819 0.241 0.253 

 

4.3 Stormwater Management Pond 

The subject lands are proposed to be serviced by three stormwater management (SWM) 

ponds, which are planned to be located adjacent to Dingman Creek within the three distinct 

north, southeast and southwest drainage areas within the subject site. The post development 

drainage plan is shown on Figure 4-1. 

The proposed SWM ponds will be designed as normal quality wet ponds servicing post 

development flows from the subject site, and will provide quality, quantity and erosion control. 

Flows will inlet to the SWM ponds via storm sewers and overland flow routes, with attenuated 

and controlled discharge outletting to Dingman Creek. Preliminary SWM Pond layouts are 

provided in Figure 4-2 to Figure 4-4. 
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The following sections outline the design criteria for the SWM Pond. 

4.3.1 Water Quality Control (Permanent Pool) 

The water quality requirements for the SWM ponds have been determined in accordance with 

the MOE Stormwater Management Planning and Design (SWMPD) Manual (March 2003) for 

Normal protection (70% long-term suspended solids removal). The required and provided 

permanent pool volumes are summarized in Tables 3-3 to 3-5. Detailed calculations are 

provided in Appendix D. 

Table 4-4: Water Quality Requirements for the North Pond 

Type of Facility Wet Pond 

Level of Protection Normal 

Drainage Area 25.5 ha 

Weighted Imperviousness 64% 

Total Storage Volume Requirement 3,101 m
3
 

Minimum Extended Detention Storage Volume Requirement 40 m
3
/ha = 1,020m

3
 

Permanent Pool Requirement 81.65 m
3
/ha 

Required Permanent Pool Storage Volume 2,081 m
3 
 

Provided Permanent Pool Storage Volume 6,084 m
3
 

 

Table 4-5: Water Quality Requirements for the Southwest Pond 

Type of Facility Wet Pond 

Level of Protection Normal 

Drainage Area 7.6 ha 

Weighted Imperviousness 60% 

Total Storage Volume Requirement 886 m
3
 

Minimum Extended Detention Storage Volume Requirement 40 m
3
/ha = 304 m

3
 

Permanent Pool Requirement 76.07 m
3
/ha 

Required Permanent Pool Storage Volume 582 m
3
 

Provided Permanent Pool Storage Volume 1,477 m
3
 

 

Table 4-6: Water Quality Requirements for the Southeast Pond 

Type of Facility Wet Pond 

Level of Protection Normal 

Drainage Area 5.6 ha 

Weighted Imperviousness 60% 

Total Storage Volume Requirement 648 m
3
 

Minimum Extended Detention Storage Volume Requirement 40 m
3
/ha = 224 m

3
 

Permanent Pool Requirement 76.07 m
3
/ha 

Required Permanent Pool Storage Volume 424 m
3
 

Provided Permanent Pool Storage Volume 779 m
3
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A preliminary geotechnical investigation was completed for the subject site (a copy of this 

report has been provided in Appendix A). However, the preliminary geotechnical report was 

completed prior to the establishment of the current site plan and the number and locations of 

SWM ponds have changed. Therefore, the exact subsurface soil conditions and groundwater 

levels at the proposed SWM pond locations remain unknown. Based on the available 

subsurface soil conditions it should be feasible to construct the proposed SWM ponds, 

however additional boreholes will be required at the detailed design stage to ensure that 

compacted-clay liners and / or geosynthetic liners are not required within the SWM ponds in 

order to retain water in the permanent pool due to silty sand and sandy silt deposits 

encountered across the site.  

4.3.2 Erosion Control 

Based on the Dingman Creek Subwatershed Study Update (dated 2005), the erosion control 

storage requirements for the SWM Pond should be determined based on providing a minimum 

of 72-hour detention of the stormwater runoff generated from a 25 mm storm event. The 

erosion control storage requirements are summarized in Table 4-7 through Table 4-10. 

Detailed calculations are provided in Appendix D.  

Table 4-7: Erosion Control Requirements for North Pond 

Drainage Area 25.5 ha 

Stormwater Runoff Volume (25-mm Design Storm)  15.12 mm 

Required Erosion Control Storage Volume 3,853 m
3
 

Required Detention Time 72 hours 

Average Release Rate 0.015 m
3
/s 

Approximate Peak Release Rate (1.5 x Average) 0.022 m
3
/s 

 

Table 4-8: Erosion Control Requirements for Southwest Pond 

Drainage Area 7.6 ha 

Stormwater Runoff Volume (25-mm Design Storm)  14.05 mm 

Required Erosion Control Storage Volume 1,068 m
3
 

Required Detention Time 72 hours 

Average Release Rate 0.004 m
3
/s 

Approximate Peak Release Rate (1.5 x Average) 0.006 m
3
/s 

 

Table 4-9: Erosion Control Requirements for Southeast Pond 

Drainage Area 5.6 ha 

Stormwater Runoff Volume (25-mm Design Storm)  14.05 mm 

Required Erosion Control Storage Volume 782 m
3
 

Required Detention Time 72 hours 

Average Release Rate 0.003 m
3
/s 

Approximate Peak Release Rate (1.5 x Average) 0.005 m
3
/s 
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4.3.3 Water Quantity Control 

Water quantity control will be provided to reduce the post development release rates to the 

target release rates. As discussed in Section 4.2, the target release rates were calculated as 

60% of the pre-development peak flow rates, as per the recommendations of the Dingman 

Creek Subwatershed Study Update (dated 2005). To determine the required attenuation 

storage volumes for the SWM ponds post development storm runoff from the proposed 

development was modelled using the Visual OTTHYMO
TM

 Version 2.0 (VO2) hydrologic 

model. The 2-year through 100-year return period events were simulated using the 3-hour 

Chicago, 1-hour AES and 24-hour SCS Type II design storms. Summaries of the expected 

storage volumes and release rates under the three design storm scenarios for each pond are 

presented in Table 4-10 through Table 4-18. The VO2 hydrologic model output files are 

provided in Appendix E. 

Table 4-10: Summary of Expected Storage Volumes and Release Rates 
- North SWM Pond (3-hour Chicago Storm) 

Component 
Target 

Release Rate 

North SWM Pond* 

Peak Flow Storage 

Permanent Pool N/A N/A 2,081 m
3
 

Erosion Control 0.022 m
3
/s 0.022 m

3
/s 3,853 m

3
 

2-year 0.154 m
3
/s 0.149 m

3
/s 4,864 m

3 

5-year 0.305 m
3
/s 0.302 m

3
/s 6,869 m

3 

10-year 0.406 m
3
/s 0.399 m

3
/s 8,113 m

3 

25-year 0.518 m
3
/s 0.508 m

3
/s 9,390 m

3 

50-year 0.608 m
3
/s 0.595 m

3
/s 10,361 m

3
 

100-year 0.698 m
3
/s 0.678 m

3
/s 11,286 m

3
 

*Represents results from VO2 model output (Appendix E). 

Table 4-11: Summary of Expected Storage Volumes and Release Rates 
- North SWM Pond (1-hour AES Storm) 

Component 
Target 

Release Rate 

North SWM Pond* 

Peak Flow Storage 

Permanent Pool N/A N/A 2,081 m
3
 

Erosion Control 0.022 m
3
/s 0.022 m

3
/s 3,853 m

3
 

2-year 0.115 m
3
/s 0.113 m

3
/s 4,195 m

3
 

5-year 0.250 m
3
/s 0.246 m

3
/s 6,520 m

3 

10-year 0.372 m
3
/s 0.368 m

3
/s 8,060 m

3 

25-year 0.539 m
3
/s 0.491 m

3
/s 10,172 m

3 

50-year 0.674 m
3
/s 0.629 m

3
/s 11,667 m

3 

100-year 0.819 m
3
/s 0.781 m

3
/s 13,120 m

3
 

*Represents results from VO2 model output (Appendix E). 
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Table 4-12: Summary of Expected Storage Volumes and Release Rates 
- North SWM Pond (24-hour SCS Type II Storm) 

Component 
Target 

Release Rate 

North SWM Pond* 

Peak Flow Storage 

Permanent Pool N/A N/A 2,081 m
3
 

Erosion Control 0.022 m
3
/s 0.022 m

3
/s 3,853 m

3
 

2-year 0.258 m
3
/s 0.256 m

3
/s 5,954 m

3 

5-year 0.381 m
3
/s 0.378 m

3
/s 7,471 m

3 

10-year 0.503 m
3
/s 0.501 m

3
/s 8,910 m

3 

25-year 0.699 m
3
/s 0.696 m

3
/s 10,941 m

3 

50-year 0.839 m
3
/s 0.837 m

3
/s 12,243 m

3
 

100-year 1.002 m
3
/s 0.999 m

3
/s 13,705 m

3
 

*Represents results from VO2 model output (Appendix E). 

Table 4-13: Summary of Expected Storage Volumes and Release Rates  
- Southwest SWM Pond (3-hour Chicago Storm) 

Component 
Target 

Release Rate 

Southwest SWM Pond* 

Peak Flow Storage 

Permanent Pool N/A N/A 582 m
3
 

Erosion Control 0.006 m
3
/s 0.006 m

3
/s 1,068 m

3
 

2-year 0.046 m
3
/s 0.042 m

3
/s 1,370 m

3 

5-year 0.091 m
3
/s 0.088 m

3
/s 1,969 m

3 

10-year 0.121 m
3
/s 0.116 m

3
/s 2,342 m

3 

25-year 0.154 m
3
/s 0.147 m

3
/s 2,723 m

3 

50-year 0.179 m
3
/s 0.172 m

3
/s 3,017 m

3
 

100-year 0.206 m
3
/s 0.197 m

3
/s 3,295 m

3
 

*Represents results from VO2 model output (Appendix E). 

Table 4-14: Summary of Expected Storage Volumes and Release Rates  
- Southwest SWM Pond (1-hour AES Storm) 

Component 
Target 

Release Rate 

Southwest SWM Pond* 

Peak Flow Storage 

Permanent Pool N/A N/A 582 m
3
 

Erosion Control 0.006 m
3
/s 0.006 m

3
/s 1,068 m

3
 

2-year 0.034 m
3
/s 0.024 m

3
/s 1,216 m

3 

5-year 0.075 m
3
/s 0.074 m

3
/s 1,903 m

3 

10-year 0.109 m
3
/s 0.107 m

3
/s 2,363 m

3 

25-year 0.158 m
3
/s 0.150 m

3
/s 2,974 m

3 

50-year 0.198 m
3
/s 0.190 m

3
/s 3,419 m

3 

100-year 0.241 m
3
/s 0.236 m

3
/s 3,872 m

3
 

*Represents results from VO2 model output (Appendix E). 



Proposed GE I and GE II Subdivision Development 
Functional Servicing Report 
CITY OF LONDON 
December 2013 _________________________________________________________________________________________________________________  
 

 

THE MUNICIPAL INFRASTRUCTURE GROUP LTD  ___________________________________________________________________________  PAGE 25 

Table 4-15: Summary of Expected Storage Volumes and Release Rates  
- Southwest SWM Pond (24-hour SCS Type II Storm) 

Component 
Target 

Release Rate 

Southwest SWM Pond* 

Peak Flow Storage 

Permanent Pool N/A N/A 582 m
3
 

Erosion Control 0.006 m
3
/s 0.006 m

3
/s 1,018 m

3
 

2-year 0.076 m
3
/s 0.074 m

3
/s 1,693 m

3 

5-year 0.113 m
3
/s 0.112 m

3
/s 2,143 m

3 

10-year 0.149 m
3
/s 0.148 m

3
/s 2,568 m

3 

25-year 0.207 m
3
/s 0.205 m

3
/s 3,170 m

3 

50-year 0.249 m
3
/s 0.246 m

3
/s 3,558 m

3
 

100-year 0.297 m
3
/s 0.294 m

3
/s 3,992 m

3
 

*Represents results from VO2 model output (Appendix E). 

Table 4-16: Summary of Expected Storage Volumes and Release Rates  
- Southeast SWM Pond (3-hour Chicago Storm) 

Component 
Target 

Release Rate 

Southeast SWM Pond* 

Peak Flow Storage 

Permanent Pool N/A N/A 424 m
3
 

Erosion Control 0.005 m
3
/s 0.005 m

3
/s 782 m

3
 

2-year 0.043 m
3
/s 0.040 m

3
/s 980 m

3 

5-year 0.088 m
3
/s 0.084 m

3
/s 1,407 m

3 

10-year 0.118 m
3
/s 0.107 m

3
/s 1,675 m

3 

25-year 0.151 m
3
/s 0.141 m

3
/s 1,941 m

3 

50-year 0.177 m
3
/s 0.169 m

3
/s 2,143 m

3
 

100-year 0.203 m
3
/s 0.194 m

3
/s 2,332 m

3
 

*Represents results from VO2 model output (Appendix E). 

Table 4-17: Summary of Expected Storage Volumes and Release Rates  
- Southeast SWM Pond (1-hour AES Storm) 

Component 
Target 

Release Rate 

Southeast SWM Pond* 

Peak Flow Storage 

Permanent Pool N/A N/A 424 m
3
 

Erosion Control 0.005 m
3
/s 0.005 m

3
/s 782 m

3
 

2-year 0.035 m
3
/s 0.034 m

3
/s 877 m

3 

5-year 0.079 m
3
/s 0.076 m

3
/s 1,370 m

3 

10-year 0.115 m
3
/s 0.106 m

3
/s 1,699 m

3 

25-year 0.167 m
3
/s 0.158 m

3
/s 2,139 m

3 

50-year 0.208 m
3
/s 0.200 m

3
/s 2,443 m

3
 

100-year 0.253 m
3
/s 0.248 m

3
/s 2,769 m

3
 

*Represents results from VO2 model output (Appendix E). 
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Table 4-18: Summary of Expected Storage Volumes and Release Rates  
- Southeast SWM Pond (24-hour SCS Type II Storm) 

Component 
Target 

Release Rate 

Southeast SWM Pond* 

Peak Flow Storage 

Permanent Pool N/A N/A 424 m
3
 

Erosion Control 0.005 m
3
/s 0.005 m

3
/s 782 m

3
 

2-year 0.075 m
3
/s 0.073 m

3
/s 1,208 m

3 

5-year 0.110 m
3
/s 0.109 m

3
/s 1,521 m

3 

10-year 0.146 m
3
/s 0.145 m

3
/s 1,811 m

3 

25-year 0.202 m
3
/s 0.200 m

3
/s 2,218 m

3 

50-year 0.242 m
3
/s 0.239 m

3
/s 2,480 m

3
 

100-year 0.289 m
3
/s 0.286 m

3
/s 2,782 m

3
 

*Represents results from VO2 model output (Appendix E). 

Even though as demonstrated in Table 4-10 through Table 4-18 the results from the SCS 

Type II design storm models require the most storage volume within all three drainage areas, 

the SCS Type II storm is used to model rural or undeveloped areas. So for the purpose of 

modelling the controls for a proposed development the 3-hour Chicago design storm is 

deemed to be the most appropriate (as recommended by the City of London design 

standards).  

The SWM ponds are required to attenuate all storms up to the 100-year return period. The 

required and provided storage volumes for the SWM ponds for the 100-year event are 

summarized in Table 4-19. 

Table 4-19: Provided and Required Storage within SWM Ponds during 100-Year Event 

SWM Pond Provided Active Storage 
Volume (m

3
) 

Required Storage 
Volume (m

3
) 

North 18,478 13,705 

Southwest 6,097 3,992 

Southeast 4,003 2,782 

 

As shown in Table 4-19, the provided storage volume is greater than the required storage 

volume. Therefore, sufficient storage volume has been provided for the subject site. 

4.4 Preliminary Water Balance 

The water balance criteria set out by the Dingman Creek Subwatershed Study Update (dated 

2005) requires that the subject site maintain recharge rates to existing levels by assessing the 

surface runoff, evapotranspiration, groundwater recharge and baseflow processes on a 

catchment area basis and to simulate potential change in hydrologic conditions due to future 

development. The goal of water balance is to maintain the theoretical pre-development water 

column to the greatest extent possible by promoting infiltration and evapotranspiration. 

A preliminary water balance analysis has been completed for the subject site using the 

Thornthwaite and Mather method set out in the MOE SWMPD Manual (March 2003). Based 

on the soil type and land use across the subject site the average annual infiltration rate is  

163 mm/yr under existing conditions. The pre-development annual infiltration volumes are 

summarized in Table 4-20.  

Under post development conditions 60% to 65% of the surface will be impervious; therefore 

infiltration will decrease within the study area unless mitigation measures are implemented. 
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The post development annual infiltration volumes and the infiltration deficit are summarized in 

Table 4-20. Detailed calculations are provided in Appendix D. 

Table 4-20: Preliminary Analysis of Annual Infiltration Volumes 

Drainage 
Area 

Pre-Development 
Annual Infiltration 

Volume 

 Post Development 
Annual Infiltration 

Volume 

Annual Infiltration 
Volume Deficit 

North 41,522 m
3
/yr 17,332 m

3
/yr 24,190 m

3
/yr 

Southwest 12,380 m
3
/yr 5,788 m

3
/yr 6,592 m

3
/yr 

Southeast 9,073 m
3
/yr 4,242 m

3
/yr 4,831 m

3
/yr 

 

As can be seen in Table 4-20 the proposed development will result in an annual infiltration 

deficit in each of the three drainage areas. At the detailed design stage a hydrogeology study 

should be completed to determine if the reduction in infiltration has a significant impact on the 

study area. If required, Low Impact Development (LID) measures can be implemented to 

address the remaining infiltration deficit. 

LID measures, which are typically small scaled and site based, contribute to reducing the post 

development infiltration and evapotranspiration deficits as opposed to traditional end-of-pipe 

stormwater practices which tend to manage runoff through detention and controlled release. 

The types of LID measures that may be implemented on site include the following: 

 Directing Roof Leaders to Pervious Areas – Conveying rooftop runoff to pervious areas, 

such as rear yards and side yards increases the opportunity for infiltration and 

evapotranspiration. The amount of water stored on-site can be increased by increasing 

the depth of topsoil in landscaped areas. 

 Rainwater Harvesting - Rainwater harvesting is the storage and subsequent utilization of 

rooftop runoff, for applications such as landscape irrigation. In general, the concept 

entails the conveyance of rooftop runoff to a cistern for storage and eventual use for 

watering. By using the rainwater for watering during a time when the soil is not saturated, 

it helps to promote infiltration and evapotranspiration thus helping to maintain the pre-

development water balance. 

 Reduced Lot Grading – This approach utilizes flatter grades across the property to slow 

down runoff and further encourage both infiltration and evapotranspiration. Reduced lot 

grades, along with the use of additional fill can add to the water storage capacity and the 

infiltration capacity of the soil. 

 Permeable Pavement – Permeable pavements, such as pavers, pervious concrete and 

porous asphalt, can be used as an alternative to impervious pavement. Permeable 

pavements allow stormwater to drain through them and infiltrate into the underlying soil.  

They can be used for low traffic roads, parking lots, driveways, pedestrian plazas and 

walkways.  Permeable pavements allow for filtration, storage, and/or infiltration of runoff.  

 Infiltration trenches – Infiltration trenches could be implemented within the boulevards of 

the local roads. They would consist of perforated pipe surrounded by a volume of clear 

stone and filter fabric. Water storage is achieved within the voids in the clear stone, 

typically 30% of the facility volume. The stored water then has the potential to infiltrate. If 

percolation rates are less than 15mm/hr an effective overflow mechanism must be 

provided, as percolation rates less than 15mm/hr are typically not considered suitable for 

infiltration. 
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4.5 Stormwater Collector Systems 

4.5.1 Minor Storm Systems 

The minor system for the subject site has been designed to capture and convey stormwater 

runoff from the 2-year design storm to the proposed SWM ponds. The proposed storm sewer 

alignment for the subject site is shown on Drawing STM01. The subject lands are proposed to 

be serviced by three SWM ponds, which are planned to be located adjacent to Dingman 

Creek within the three distinct north, southeast and southwest drainage areas within the 

subject site. As shown on Drawing STM01 the storm sewer systems within each drainage 

area will convey stormwater runoff into their respective SWM ponds – the north area to the 

North SWM pond, the southwest to the Southwest SWM pond, and the southeast to the 

Southeast SWM pond. 

The proposed storm sewers are designed as per the City of London’s guidelines, providing the 

capture and conveyance of stormwater runoff from the 2 year storm event. Preliminary storm 

sewer design sheets are included in Appendix F. All storm sewer slopes, pipe cover depths 

and manholes meet the minimum design requirements of the City of London. 

4.5.2 Major Systems 

Major system conveyance has been planned to effectively route flows greater than the minor 

system, up to the 100 year storm event to the three proposed SWM ponds. The major system 

overland flow routes include the road right-of-ways and easements. Any required easements 

will be a minimum of 5 m wide. 

4.5.3 External Drainage 

As outlined in Section 2.1 of this report, an external area south of the subject site naturally 

drains onto the subject site. The external area is approximately 46.1 ha. The drainage is 

conveyed under Dingman Drive through three (3) existing culverts. The external drainage 

area, as well as the locations and sizes of the culverts are shown on Figure 2-1.   

The flows from the externals areas are proposed to be conveyed to Dingman Creek as shown 

on Drawing STM01. The flows from culvert 1 and 2 will be combined and conveyed to the 

creek using a 900mm pipe at slope of 0.5%. Similarly the flows from culvert 3 will be conveyed 

to the creek through a 975mm pipe at a slope of 0.5%. The conveyance pipes are proposed to 

outlet into Dingman Creek above the 2-year water level. The construction of the conveyance 

pipes may require re-grading of the roadside ditch. 

The conveyance pipes have been sized to accommodate flows from the existing 100-year  

24 hour SCS design storm, calculated using VO2. The model output is included in Appendix 

B for reference.   
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5  Sanitary Servicing 

5.1 Existing Sanitary Servicing  

The subject site is situated in the Wilton Grove Industrial Park Trunk Sanitary Sewer area.  

Existing sanitary sewers adjacent to the subject site are illustrated in Figure 5-1. Sewage is 

conveyed southerly from Wilton Grove Road along Hubrey Road towards Green Valley Road 

via a 900mm diameter gravity sewer. This sewer bends at the Intersection of Hubrey Road 

and Green Valley Road, where it conveys sewage westerly via a 975mm diameter gravity 

sewer towards the Dingman Creek Sewage Pumping Station. The pumping station is located 

on Dingman Drive, west of Highway 401, which pumps the sanitary flows through forcemains 

to the Greenway Pollution Control Centre. 

5.2 Proposed Sanitary Servicing  

As noted in Section 5.1 existing sanitary sewer infrastructure is available at the intersection of 

Hubrey Road and Green Valley Road as an outlet for the proposed development. The internal 

sanitary sewer system for the development is divided into two systems by Dingman Creek.  

The area north of Dingman Creek will be serviced by a conventional gravity system and will 

outlet at the existing manhole at Hubrey Road and Green Valley Road. 

The portion of the site south of Dingman Creek will be serviced by a gravity system that will 

drain to a sanitary pumping station located at the east end of Street H, adjacent to Dingman 

Creek. The pumping station will convey flows via a forcemain under Dingman Creek to 

proposed MH10A, at the south end of Street D. The proposed sanitary sewer system is 

illustrated on Drawing SAN01 (provided in Appendix I). 

The sanitary sewer design criteria are set out in the City of London Design Specification and 

Requirements Manual (September 2012). The design criteria are summarized in Table 5-1.  

Table 5-1: Sanitary Sewer System Design Criteria 

 City of London 

Average Daily Residential Flow 250 Lpcd 
(1)

 

Average Day Commercial Flow 25 m
3
/ha/day 

(1)
 

Peaking Factor Harmon 
(1)

 

Infiltration Allowance 0.10 L/ha/s 
(1)

 

Minimum Velocity 0.6 m/s 
(1)

 

Maximum Velocity 4.5 m/s 
(1)

 

Notes: 

1. Source: City of London Design Specifications & Requirements Manual – Chapter 3 

 

The proposed sanitary sewers are to be sized for maximum design flows plus an allowance 

for infiltration. Based on the City of London design criteria, expected sewerage flows are  

250 Lpcd for residential development and 25 m
3
/ha/day for Commercial development. 

Infiltration is calculated at a rate of 0.1 L/s/ha.  
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The peaking factor is based on the Harmon Peaking formula:  

M = 1 + 14 / (4 +P
0.5

) 

where M is the peaking factor and P is the design population in thousands (since the area 

development lands are 64 ha, the design criteria for tributary areas less than 200 ha will apply 

(Design and Specifications Manual, City of London)). 

The proposed sanitary flows were calculated based on 239 Condo Townhomes, 285 Condo 

Apartments, 112 townhouse units, 36 semi-detached units, 284 detached units, and 3995 m
2
 

Commercial area. To ensure that the proposed sanitary system is sized for ultimate 

conditions, calculations include both lots noted on the proposed draft plan and those lots as 

being future development. The flows from the proposed development are summarized in 

Table 5-2, the supporting calculations are provided in Appendix G. 

Table 5-2: Sanitary Sewer Flow Requirements 

 Residential  Commercial 

Site Area 36.40 ha 0.40 ha 

Total Population 2259 40 

Per Capita Flow Rate 250 Lpcd 25 m
3
/ha/day 

Average Daily Flow 6.5 L/s 0.12 L/s 

Peaking Factor 3.54 4.33 

Site Area 36.40 ha 0.40 ha 

Infiltration Allowance 3.6 L/s 0.04 L/s 

Total Flow 26.7 L/s 0.56 L/s 

 

The peak sanitary flow rate generated by the proposed development will be 27.3 L/s. The 

sanitary sewer system, illustrated in Drawing SAN01 (provided in Appendix I), has been 

designed to convey the flows from the subject site to the existing 975mm diameter sanitary 

sewer within Green Valley Road.  
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6 Water Servicing 

6.1 Existing Water Supply Servicing  

The subject site is not currently serviced with municipal water. The existing residential 

property, located on the northern edge of the property is serviced by a well system. Existing 

watermain infrastructure is available to the site via watermain on Green Valley Road, Highbury 

Avenue South and Dingman Drive as shown on Figure 5-1. 

The development is located within the City of London Southeast Pressure Zone, which is 

defined by a hydraulic grade elevation of 322m. 

6.2 Proposed Water Supply Servicing 

The preliminary watermain servicing schematic is illustrated on Drawing WM01 (provided in 

Appendix I). The watermain design criteria are set out in the City of London Design 

Specification and Requirements Manual (September 2012) and are summarized in Table 6-1. 

Table 6-1: Water System Design Criteria 

 City of London 

Average Day Domestic Demand 270 Lpcd 

Average Day Commercial Demand 28 m
3
/ha/day 

Maximum Day Demand Factor 3.5 

Peak Hour Demand Factor 7.80 

 

The water demand for the subject site is calculated based on the City of London design 

criteria and a total anticipated population of 2,259 persons. Similar to the sanitary system, the 

proposed watermain has been sized to include future development lands within the plan. The 

water demands from the proposed development are summarized in Table 6-2, the supporting 

calculations are provided in Appendix H. 

Table 6-2: Water Demands Requirements 

 Residential Commercial 

Average Demand 7.1 L/s 0.13 L/s 

Peak Hour Demand 55.4 L/s 1.0 L/s 

Maximum Day Demand  24.9 L/s 0.46 L/s 

Fire Protection Demand 64 L/s 

Max Day + Fire Flow 89.4 L/s 

 

The peak hour demand is anticipated to be 56.4 L/s, and the maximum day demand is 

anticipated to be 25.4 L/s. 

The required fire flows for the subject site were evaluated using the Fire Underwriters Survey 

(FUS) method as recommended in the City of London’s Design Specifications and 

Requirements Manual. The FUS calculation recommends providing a fire flow of 38 L/s for 

Apartments, 38 L/s Condo Townhomes, 38 L/s for townhouse units, 38 L/s for semi-detached 

units, and 64 L/s for detached units; therefore, the governing fire flow requirement for the 

proposed development will be that of the detached units (see Appendix H for details).  

Based on the above calculations, the design water demand for the proposed development is 

89.4 L/s (i.e. the sum of the maximum day demand and the fire flow requirements). 
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AS can be seen on Drawing WM01 (provided in Appendix I), the watermain system for the 

area of the proposed development north of Dingman Creek will be connected to the existing 

system in two locations. One on Green Valley Road, east of Hubrey Road, and one on 

Highbury Avenue South, south of Green Valley Road. 

The watermain system for the area of the proposed development south of Dingman Creek will 

be connected to the existing watermain on Dingman Drive in two locations. A proposed 

300mm diameter watermain will be constructed within the north edge of the Dingman Road 

road allowance, parallel to the existing watermain. This will allow for multiple connections 

within the proposed project, while limiting connections to the existing system to two. 

7 Grading 

As noted in previous sections of this study the subject site is divided into north and south 

areas by Dingman Creek. The south area topography generally falls from Dingman Drive, 

northerly to Dingman Creek at an average slope of 1.0%. The northern area topography 

generally falls south westerly from the corner of Green Valley Road and Highbury Avenue 

South to Dingman creek at an average slope of 2.0% 

The proposed site grading is conceptually shown on Drawing GR01 (provided in Appendix I) 

with more detail to be provided at the detailed design stage. The grading design will generally 

generate a net fill condition on the site in support of the servicing design. The lot grading will 

consist of Front to Split lots interior to the site and Walkout/Back-splits around the boundary to 

grade to existing. Existing grades will be matched along the boundary of the subject site. 

Proposed grading will follow the City of London design criteria. 
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Appendix A: 

Geotechnical Report 
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Existing Conditions Hydrology 

  



GREEN VALLEY ESTATES INC. 

City of London, Ontario

Project # : 12116

Date: OCTOBER 2013

Pre-Development Condition Parameters - IA, CN*(AMC II)

Design Chart: Soil Conservation Service Curve Numbers

CN CN*

(AMC II) (AMC II)

70 72

CN to CN* (AMC II) Conversion

Assumption:

P = 139.2 mm (from VO2 24hrs 100-year SCS storm)

IA = 5 mm

CN CN CN* CN*

(AMC II) (AMC III) S Q IA* S* (AMC III) (AMC II)

70 85 44.82 100.60 6.72 41.98 86 72

Notes: All Values are based on mean of AMC II and AMC III

IA should be set to a value in the range of 1.0 mm and 5.0 mm

You must convert CN* (AMC III) to CN* (AMCII) using MTO Tables

Source 1: Visual OTTHYMO v2.0 Reference Manual

Source 2: MTO Drainage Management Manual, 1997, Design Chart 1.09
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Time of Concentration & Time to Peak Calculation - Airport Method

North Area

27.7 ha

0.2

477 m

(269-263) / 477 *100

= 1.26 %

tc = 3.26 * (1.1-C) * L
0.5

 * Sw
-0.33

where: tc = time of concentration, minutes

C = runoff coefficient

= 59.4 min L = watershed length, m

Sw = watershed sloe, %

= 0.99 hr

tp = 0.67 * tc where: tp = time to peak, hr

= 0.66 hr

South-West Area

8.4 ha

0.20

318 m

(264-262) / 274 *100

= 0.63 %

tc = 3.26 * (1.1-C) * L
0.5

 * Sw
-0.33

where: tc = time of concentration, minutes

C = runoff coefficient

= 61.0 min L = watershed length, m

Sw = watershed sloe, %

= 1.02 hr

tp = 0.67 * tc where: tp = time to peak, hr

= 0.68 hr

South-East Area

6.4 ha

0.20

186 m

(265-263.5) / 186 *100

= 0.81 %

tc = 3.26 * (1.1-C) * L
0.5

 * Sw
-0.33

where: tc = time of concentration, minutes

C = runoff coefficient

= 43.0 min L = watershed length, m

Sw = watershed sloe, %

= 0.72 hr

tp = 0.67 * tc where: tp = time to peak, hr

= 0.48 hr

Drainage Area =

Runoff Coefficient =

Watershed Length =

Watershed Slope =

Drainage Area =

Runoff Coefficient =

Watershed Length =

Watershed Slope =

Drainage Area =

Runoff Coefficient =

Watershed Length =

Watershed Slope =
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Time of Concentration & Time to Peak Calculation - Upland Method

North SWM Pond Southwest SWM Pond Southeast SWM Pond

Area (ha) 27.70 Area (ha) 8.40 Area (ha) 6.40

Length (m) 477 Length (m) 318 Length (m) 186

Slope (%) 1.26 Slope (%) 0.63 Slope (%) 0.81

Velocity (m/s) 0.35 Velocity (m/s) 0.21 Velocity (m/s) 0.21

N 3 N 3 N 3

Tc (hr) 0.379 Tc (hr) 0.421 Tc (hr) 0.246

Tp (hr) 0.252 Tp (hr) 0.280 Tp (hr) 0.170



12116 London GE I and GEII - FSR 

Hydrologic Model Output – Existing (I hour AES storms) 25mm, 2 yr, 5 yr, 25yr, 50yr and 100 yr                          October 2013 
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===============================================================================================

============ 

   

       V    V   I    SSSSS  U   U    A    L 

       V    V   I    SS     U   U   A A   L 

        V  V    I     SS    U   U  AAAAA  L 

        V  V    I      SS   U   U  A   A  L 

         VV     I    SSSSS  UUUUU  A   A  LLLLL 

     

        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM, Version 2.0 

       O   O    T      T    H   H   Y Y   MM MM  O   O 

       O   O    T      T    H   H    Y    M   M  O   O   Licensed To: TMIG                                               

        OOO     T      T    H   H    Y    M   M   OOO                 VO2-0145        

 

Developed and Distributed by Greenland International Consulting Inc. 

Copyright 1996, 2001 Schaeffer & Associates Ltd. 

All rights reserved. 

   

   

                   *****  D E T A I L E D   O U T P U T ***** 

 

 

  Input   filename: C:\Program Files\Visual OTTHYMO v2.0\voin.dat                                                                            

  Output  filename: G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR Calcs\VO2\12116 

VO2 Sept 2013\Existing 1hr AES.out              

  Summary filename: G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR Calcs\VO2\12116 

VO2 Sept 2013\Existing 1hr AES.sum              

 

 

DATE: 21/10/2013                           TIME: 9:06:04 AM      

 

USER:                                                    

 

 

   

COMMENTS: ____________________________________________________________ 

 

   

-----------------------------------------------------------------------------------------------

------------ 

  **************************** 

  ** SIMULATION NUMBER:   1 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              25MM4HR.STM                                   

| Ptotal= 25.00 mm |    Comments: Twenty-Five mm Four Hour Chicago Storm   

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    2.07 |  1.17    5.70 |  2.17    5.19 |  3.17    2.80 

                  .33    2.27 |  1.33   10.78 |  2.33    4.47 |  3.33    2.62 

                  .50    2.52 |  1.50   50.21 |  2.50    3.95 |  3.50    2.48 

                  .67    2.88 |  1.67   13.37 |  2.67    3.56 |  3.67    2.35 

                  .83    3.38 |  1.83    8.29 |  2.83    3.25 |  3.83    2.23 

                 1.00    4.18 |  2.00    6.30 |  3.00    3.01 |  4.00    2.14 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 
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     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=    .106 (i) 

     TIME TO PEAK    (hrs)=   2.500 

     RUNOFF VOLUME    (mm)=   3.365 

     TOTAL RAINFALL   (mm)=  24.996 

     RUNOFF COEFFICIENT   =    .135 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .032 (i) 

     TIME TO PEAK    (hrs)=   2.500 

     RUNOFF VOLUME    (mm)=   3.365 

     TOTAL RAINFALL   (mm)=  24.996 

     RUNOFF COEFFICIENT   =    .135 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .029 (i) 

     TIME TO PEAK    (hrs)=   2.167 

     RUNOFF VOLUME    (mm)=   3.363 

     TOTAL RAINFALL   (mm)=  24.996 

     RUNOFF COEFFICIENT   =    .135 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   2 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              1hrAES\AES2yr.stm                             

| Ptotal= 24.25 mm |    Comments: City of London AES 2Yr 1-Hour Distributi 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .08     .00 |   .42   71.19 |   .75    3.81 |  1.08     .08 

                  .17   17.80 |   .50   70.33 |   .83    1.44 | 

                  .25   35.59 |   .58   26.60 |   .92     .54 | 

                  .33   53.39 |   .67   10.06 |  1.00     .21 | 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167    8.90 |  .500   70.76 |  .833    2.62 |  1.17     .04 

                 .333   44.49 |  .667   18.33 | 1.000     .37 | 

   

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=    .191 (i) 

     TIME TO PEAK    (hrs)=   1.000 

     RUNOFF VOLUME    (mm)=   3.140 

     TOTAL RAINFALL   (mm)=  24.253 

     RUNOFF COEFFICIENT   =    .129 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .056 (i) 

     TIME TO PEAK    (hrs)=   1.167 

     RUNOFF VOLUME    (mm)=   3.140 

     TOTAL RAINFALL   (mm)=  24.253 

     RUNOFF COEFFICIENT   =    .129 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .059 (i) 

     TIME TO PEAK    (hrs)=    .833 

     RUNOFF VOLUME    (mm)=   3.138 

     TOTAL RAINFALL   (mm)=  24.253 

     RUNOFF COEFFICIENT   =    .129 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   3 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              1hrAES\AES5yr.stm                             

| Ptotal= 35.09 mm |    Comments: City of London AES 5 Yr 1-Hour Distribut 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .08     .00 |   .42  102.99 |   .75    5.51 |  1.08     .11 

                  .17   25.75 |   .50  101.75 |   .83    2.08 | 

                  .25   51.49 |   .58   38.48 |   .92     .79 | 

                  .33   77.24 |   .67   14.56 |  1.00     .30 | 
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------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167   12.88 |  .500  102.37 |  .833    3.79 |  1.17     .05 

                 .333   64.37 |  .667   26.52 | 1.000     .54 | 

   

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=    .427 (i) 

     TIME TO PEAK    (hrs)=   1.000 

     RUNOFF VOLUME    (mm)=   7.023 

     TOTAL RAINFALL   (mm)=  35.088 

     RUNOFF COEFFICIENT   =    .200 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .125 (i) 

     TIME TO PEAK    (hrs)=   1.000 

     RUNOFF VOLUME    (mm)=   7.023 

     TOTAL RAINFALL   (mm)=  35.088 

     RUNOFF COEFFICIENT   =    .200 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .132 (i) 

     TIME TO PEAK    (hrs)=    .833 

     RUNOFF VOLUME    (mm)=   7.018 

     TOTAL RAINFALL   (mm)=  35.088 

     RUNOFF COEFFICIENT   =    .200 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   4 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              1hrAES\AES10yr.stm                            

| Ptotal= 42.24 mm |    Comments: City of London AES 10Yr 1-Hour Distribut 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .08     .00 |   .42  123.99 |   .75    6.63 |  1.08     .14 

                  .17   31.00 |   .50  122.50 |   .83    2.51 | 

                  .25   62.00 |   .58   46.33 |   .92     .95 | 

                  .33   92.99 |   .67   17.53 |  1.00     .36 | 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167   15.50 |  .500  123.25 |  .833    4.57 |  1.17     .07 

                 .333   77.50 |  .667   31.93 | 1.000     .65 | 

   

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=    .620 (i) 

     TIME TO PEAK    (hrs)=   1.000 

     RUNOFF VOLUME    (mm)=  10.195 

     TOTAL RAINFALL   (mm)=  42.244 

     RUNOFF COEFFICIENT   =    .241 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .182 (i) 

     TIME TO PEAK    (hrs)=   1.000 

     RUNOFF VOLUME    (mm)=  10.195 

     TOTAL RAINFALL   (mm)=  42.244 

     RUNOFF COEFFICIENT   =    .241 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .192 (i) 

     TIME TO PEAK    (hrs)=    .833 

     RUNOFF VOLUME    (mm)=  10.188 

     TOTAL RAINFALL   (mm)=  42.244 

     RUNOFF COEFFICIENT   =    .241 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
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------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   5 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              1hrAES\AES25yr.stm                            

| Ptotal= 51.29 mm |    Comments: City of London AES 25Yr 1-Hour Distribut 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .08     .00 |   .42  150.54 |   .75    8.05 |  1.08     .16 

                  .17   37.64 |   .50  148.73 |   .83    3.04 | 

                  .25   75.27 |   .58   56.25 |   .92    1.15 | 

                  .33  112.91 |   .67   21.28 |  1.00     .44 | 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167   18.82 |  .500  149.63 |  .833    5.54 |  1.17     .08 

                 .333   94.09 |  .667   38.76 | 1.000     .79 | 

   

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=    .899 (i) 

     TIME TO PEAK    (hrs)=   1.000 

     RUNOFF VOLUME    (mm)=  14.766 

     TOTAL RAINFALL   (mm)=  51.288 

     RUNOFF COEFFICIENT   =    .288 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .264 (i) 

     TIME TO PEAK    (hrs)=   1.000 

     RUNOFF VOLUME    (mm)=  14.766 

     TOTAL RAINFALL   (mm)=  51.288 

     RUNOFF COEFFICIENT   =    .288 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .278 (i) 

     TIME TO PEAK    (hrs)=    .833 

     RUNOFF VOLUME    (mm)=  14.756 

     TOTAL RAINFALL   (mm)=  51.288 

     RUNOFF COEFFICIENT   =    .288 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   6 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              1hrAES\AES50yr.stm                            

| Ptotal= 57.95 mm |    Comments: City of London AES 50Yr 1-Hour Distribut 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .08     .00 |   .42  170.09 |   .75    9.09 |  1.08     .19 

                  .17   42.52 |   .50  168.04 |   .83    3.44 | 

                  .25   85.04 |   .58   63.56 |   .92    1.30 | 

                  .33  127.57 |   .67   24.04 |  1.00     .49 | 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167   21.26 |  .500  169.07 |  .833    6.26 |  1.17     .09 

                 .333  106.30 |  .667   43.80 | 1.000     .89 | 

   

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=   1.124 (i) 

     TIME TO PEAK    (hrs)=   1.000 

     RUNOFF VOLUME    (mm)=  18.472 

     TOTAL RAINFALL   (mm)=  57.948 

     RUNOFF COEFFICIENT   =    .319 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .330 (i) 

     TIME TO PEAK    (hrs)=   1.000 

     RUNOFF VOLUME    (mm)=  18.473 

     TOTAL RAINFALL   (mm)=  57.948 

     RUNOFF COEFFICIENT   =    .319 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
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------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .347 (i) 

     TIME TO PEAK    (hrs)=    .833 

     RUNOFF VOLUME    (mm)=  18.460 

     TOTAL RAINFALL   (mm)=  57.948 

     RUNOFF COEFFICIENT   =    .319 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   7 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              1hrAES\AES100yr.stm                           

| Ptotal= 64.61 mm |    Comments: City of London AES 100Yr 1-Hour Distribu 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .08     .00 |   .42  189.64 |   .75   10.14 |  1.08     .21 

                  .17   47.41 |   .50  187.35 |   .83    3.83 | 

                  .25   94.82 |   .58   70.86 |   .92    1.45 | 

                  .33  142.23 |   .67   26.80 |  1.00     .55 | 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167   23.70 |  .500  188.50 |  .833    6.98 |  1.17     .10 

                 .333  118.52 |  .667   48.83 | 1.000    1.00 | 

   

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=   1.365 (i) 

     TIME TO PEAK    (hrs)=   1.000 

     RUNOFF VOLUME    (mm)=  22.427 

     TOTAL RAINFALL   (mm)=  64.607 

     RUNOFF COEFFICIENT   =    .347 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .401 (i) 

     TIME TO PEAK    (hrs)=   1.000 

     RUNOFF VOLUME    (mm)=  22.428 

     TOTAL RAINFALL   (mm)=  64.607 

     RUNOFF COEFFICIENT   =    .347 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .422 (i) 

     TIME TO PEAK    (hrs)=    .833 

     RUNOFF VOLUME    (mm)=  22.412 

     TOTAL RAINFALL   (mm)=  64.607 

     RUNOFF COEFFICIENT   =    .347 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

   

 FINISH 

===============================================================================================

============ 
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=================================================================================

========================== 

   

       V    V   I    SSSSS  U   U    A    L 

       V    V   I    SS     U   U   A A   L 

        V  V    I     SS    U   U  AAAAA  L 

        V  V    I      SS   U   U  A   A  L 

         VV     I    SSSSS  UUUUU  A   A  LLLLL 

     

        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM, Version 2.0 

       O   O    T      T    H   H   Y Y   MM MM  O   O 

       O   O    T      T    H   H    Y    M   M  O   O   Licensed To: TMIG                                               

        OOO     T      T    H   H    Y    M   M   OOO                 VO2-0145        

 

Developed and Distributed by Greenland International Consulting Inc. 

Copyright 1996, 2001 Schaeffer & Associates Ltd. 

All rights reserved. 

   

   

                   *****  D E T A I L E D   O U T P U T ***** 

 

 

  Input   filename: C:\Program Files\Visual OTTHYMO v2.0\voin.dat                                                                            

  Output  filename: G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR 

Calcs\VO2\12116 VO2 Sept 2013\Existing Chicago.out              

  Summary filename: G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR 

Calcs\VO2\12116 VO2 Sept 2013\Existing Chicago.sum              

 

 

DATE: 18/10/2013                           TIME: 3:35:49 PM      

 

USER:                                                    

 

 

   

COMMENTS: ____________________________________________________________ 

 

   

---------------------------------------------------------------------------------

-------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   1 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              25MM4HR.STM                                   

| Ptotal= 25.00 mm |    Comments: Twenty-Five mm Four Hour Chicago Storm   

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    2.07 |  1.17    5.70 |  2.17    5.19 |  3.17    2.80 

                  .33    2.27 |  1.33   10.78 |  2.33    4.47 |  3.33    2.62 

                  .50    2.52 |  1.50   50.21 |  2.50    3.95 |  3.50    2.48 

                  .67    2.88 |  1.67   13.37 |  2.67    3.56 |  3.67    2.35 

                  .83    3.38 |  1.83    8.29 |  2.83    3.25 |  3.83    2.23 

                 1.00    4.18 |  2.00    6.30 |  3.00    3.01 |  4.00    2.14 

   

------------------------------------------------------------------------------- 
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-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=    .106 (i) 

     TIME TO PEAK    (hrs)=   2.500 

     RUNOFF VOLUME    (mm)=   3.365 

     TOTAL RAINFALL   (mm)=  24.996 

     RUNOFF COEFFICIENT   =    .135 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .032 (i) 

     TIME TO PEAK    (hrs)=   2.500 

     RUNOFF VOLUME    (mm)=   3.365 

     TOTAL RAINFALL   (mm)=  24.996 

     RUNOFF COEFFICIENT   =    .135 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .029 (i) 

     TIME TO PEAK    (hrs)=   2.167 

     RUNOFF VOLUME    (mm)=   3.363 

     TOTAL RAINFALL   (mm)=  24.996 

     RUNOFF COEFFICIENT   =    .135 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   2 ** 

  **************************** 

   

-------------------- 

| CHICAGO STORM    |    IDF curve parameters: A= 724.690 

| Ptotal= 33.29 mm |                          B=   5.500 

--------------------                          C=    .800 

                        used in:   INTENSITY =  A / (t + B)^C 

 

                        Duration of storm  =  3.00 hrs 

                        Storm time step    = 10.00 min 

                        Time to peak ratio =   .33 

   

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    3.02 |  1.00   80.89 |  1.83    5.36 |  2.67    2.88 

                  .33    3.72 |  1.17   24.52 |  2.00    4.54 |  2.83    2.65 

                  .50    4.95 |  1.33   12.70 |  2.17    3.95 |  3.00    2.46 

                  .67    7.61 |  1.50    8.64 |  2.33    3.51 | 

                  .83   18.60 |  1.67    6.59 |  2.50    3.16 | 

   

   

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=    .256 (i) 

     TIME TO PEAK    (hrs)=   1.833 

     RUNOFF VOLUME    (mm)=   6.297 

     TOTAL RAINFALL   (mm)=  33.291 

     RUNOFF COEFFICIENT   =    .189 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .076 (i) 

     TIME TO PEAK    (hrs)=   1.833 

     RUNOFF VOLUME    (mm)=   6.297 

     TOTAL RAINFALL   (mm)=  33.291 

     RUNOFF COEFFICIENT   =    .189 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .072 (i) 

     TIME TO PEAK    (hrs)=   1.500 

     RUNOFF VOLUME    (mm)=   6.293 

     TOTAL RAINFALL   (mm)=  33.291 
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     RUNOFF COEFFICIENT   =    .189 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   3 ** 

  **************************** 

   

-------------------- 

| CHICAGO STORM    |    IDF curve parameters: A=1330.310 

| Ptotal= 45.35 mm |                          B=   7.938 

--------------------                          C=    .855 

                        used in:   INTENSITY =  A / (t + B)^C 

 

                        Duration of storm  =  3.00 hrs 

                        Storm time step    = 10.00 min 

                        Time to peak ratio =   .33 

   

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    3.43 |  1.00  112.71 |  1.83    6.69 |  2.67    3.25 

                  .33    4.38 |  1.17   36.59 |  2.00    5.51 |  2.83    2.95 

                  .50    6.09 |  1.33   17.98 |  2.17    4.69 |  3.00    2.70 

                  .67   10.04 |  1.50   11.61 |  2.33    4.08 | 

                  .83   27.27 |  1.67    8.50 |  2.50    3.61 | 

   

   

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=    .508 (i) 

     TIME TO PEAK    (hrs)=   1.833 

     RUNOFF VOLUME    (mm)=  11.697 

     TOTAL RAINFALL   (mm)=  45.346 

     RUNOFF COEFFICIENT   =    .258 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .151 (i) 

     TIME TO PEAK    (hrs)=   1.833 

     RUNOFF VOLUME    (mm)=  11.697 

     TOTAL RAINFALL   (mm)=  45.346 

     RUNOFF COEFFICIENT   =    .258 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .147 (i) 

     TIME TO PEAK    (hrs)=   1.500 

     RUNOFF VOLUME    (mm)=  11.689 

     TOTAL RAINFALL   (mm)=  45.346 

     RUNOFF COEFFICIENT   =    .258 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   4 ** 

  **************************** 

   

-------------------- 

| CHICAGO STORM    |    IDF curve parameters: A=1497.190 

| Ptotal= 52.57 mm |                          B=   7.188 

--------------------                          C=    .850 

                        used in:   INTENSITY =  A / (t + B)^C 

 

                        Duration of storm  =  3.00 hrs 

                        Storm time step    = 10.00 min 

                        Time to peak ratio =   .33 

   

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    3.99 |  1.00  133.46 |  1.83    7.67 |  2.67    3.78 

                  .33    5.07 |  1.17   41.53 |  2.00    6.35 |  2.83    3.44 

                  .50    7.00 |  1.33   20.35 |  2.17    5.42 |  3.00    3.16 

                  .67   11.44 |  1.50   13.20 |  2.33    4.73 | 

                  .83   30.92 |  1.67    9.71 |  2.50    4.20 | 

   

   

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=    .676 (i) 

     TIME TO PEAK    (hrs)=   1.667 

     RUNOFF VOLUME    (mm)=  15.457 

     TOTAL RAINFALL   (mm)=  52.567 

     RUNOFF COEFFICIENT   =    .294 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 
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| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .201 (i) 

     TIME TO PEAK    (hrs)=   1.833 

     RUNOFF VOLUME    (mm)=  15.457 

     TOTAL RAINFALL   (mm)=  52.567 

     RUNOFF COEFFICIENT   =    .294 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .197 (i) 

     TIME TO PEAK    (hrs)=   1.500 

     RUNOFF VOLUME    (mm)=  15.446 

     TOTAL RAINFALL   (mm)=  52.567 

     RUNOFF COEFFICIENT   =    .294 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   5 ** 

  **************************** 

   

-------------------- 

| CHICAGO STORM    |    IDF curve parameters: A=1455.000 

| Ptotal= 60.35 mm |                          B=   5.000 

--------------------                          C=    .820 

                        used in:   INTENSITY =  A / (t + B)^C 

 

                        Duration of storm  =  3.00 hrs 

                        Storm time step    = 10.00 min 

                        Time to peak ratio =   .33 

   

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    4.97 |  1.00  157.93 |  1.83    9.00 |  2.67    4.74 

                  .33    6.18 |  1.17   43.82 |  2.00    7.58 |  2.83    4.35 

                  .50    8.28 |  1.33   21.99 |  2.17    6.56 |  3.00    4.02 

                  .67   12.92 |  1.50   14.73 |  2.33    5.80 | 

                  .83   32.88 |  1.67   11.14 |  2.50    5.21 | 

   

   

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=    .863 (i) 

     TIME TO PEAK    (hrs)=   1.667 

     RUNOFF VOLUME    (mm)=  19.870 

     TOTAL RAINFALL   (mm)=  60.347 

     RUNOFF COEFFICIENT   =    .329 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .256 (i) 

     TIME TO PEAK    (hrs)=   1.833 

     RUNOFF VOLUME    (mm)=  19.870 

     TOTAL RAINFALL   (mm)=  60.347 

     RUNOFF COEFFICIENT   =    .329 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .251 (i) 

     TIME TO PEAK    (hrs)=   1.500 

     RUNOFF VOLUME    (mm)=  19.856 

     TOTAL RAINFALL   (mm)=  60.347 

     RUNOFF COEFFICIENT   =    .329 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   6 ** 

  **************************** 

   

-------------------- 

| CHICAGO STORM    |    IDF curve parameters: A=1499.060 

| Ptotal= 66.08 mm |                          B=   4.188 

--------------------                          C=    .809 

                        used in:   INTENSITY =  A / (t + B)^C 

 

                        Duration of storm  =  3.00 hrs 

                        Storm time step    = 10.00 min 

                        Time to peak ratio =   .33 

   



12116 London GE I and GEII - FSR 

Hydrologic Model Output – Existing (3 hour Chicago storms) 2 yr, 5 yr, 25yr, 50yr and 100 yr                          October 2013 

G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR Calcs\2013-09\2013 - 10 - Existing VO2 output (3hr Chicago).doc 5 of 6 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    5.60 |  1.00  175.35 |  1.83    9.92 |  2.67    5.35 

                  .33    6.91 |  1.17   46.15 |  2.00    8.41 |  2.83    4.92 

                  .50    9.16 |  1.33   23.48 |  2.17    7.33 |  3.00    4.56 

                  .67   14.05 |  1.50   15.95 |  2.33    6.51 | 

                  .83   34.80 |  1.67   12.19 |  2.50    5.86 | 

   

   

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=   1.014 (i) 

     TIME TO PEAK    (hrs)=   1.667 

     RUNOFF VOLUME    (mm)=  23.334 

     TOTAL RAINFALL   (mm)=  66.083 

     RUNOFF COEFFICIENT   =    .353 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .299 (i) 

     TIME TO PEAK    (hrs)=   1.667 

     RUNOFF VOLUME    (mm)=  23.334 

     TOTAL RAINFALL   (mm)=  66.083 

     RUNOFF COEFFICIENT   =    .353 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .295 (i) 

     TIME TO PEAK    (hrs)=   1.500 

     RUNOFF VOLUME    (mm)=  23.318 

     TOTAL RAINFALL   (mm)=  66.083 

     RUNOFF COEFFICIENT   =    .353 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   7 ** 

  **************************** 

   

-------------------- 

| CHICAGO STORM    |    IDF curve parameters: A=1499.530 

| Ptotal= 71.76 mm |                          B=   3.297 

--------------------                          C=    .794 

                        used in:   INTENSITY =  A / (t + B)^C 

 

                        Duration of storm  =  3.00 hrs 

                        Storm time step    = 10.00 min 

                        Time to peak ratio =   .33 

   

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    6.35 |  1.00  192.17 |  1.83   10.97 |  2.67    6.07 

                  .33    7.76 |  1.17   47.73 |  2.00    9.37 |  2.83    5.61 

                  .50   10.16 |  1.33   24.88 |  2.17    8.21 |  3.00    5.22 

                  .67   15.26 |  1.50   17.22 |  2.33    7.33 | 

                  .83   36.28 |  1.67   13.33 |  2.50    6.64 | 

   

   

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=   1.163 (i) 

     TIME TO PEAK    (hrs)=   1.667 

     RUNOFF VOLUME    (mm)=  26.916 

     TOTAL RAINFALL   (mm)=  71.759 

     RUNOFF COEFFICIENT   =    .375 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .344 (i) 

     TIME TO PEAK    (hrs)=   1.667 

     RUNOFF VOLUME    (mm)=  26.917 

     TOTAL RAINFALL   (mm)=  71.759 

     RUNOFF COEFFICIENT   =    .375 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 
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|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .338 (i) 

     TIME TO PEAK    (hrs)=   1.500 

     RUNOFF VOLUME    (mm)=  26.898 

     TOTAL RAINFALL   (mm)=  71.759 

     RUNOFF COEFFICIENT   =    .375 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

   

 FINISH 

=================================================================================

========================== 
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=================================================================================

========================== 

   

       V    V   I    SSSSS  U   U    A    L 

       V    V   I    SS     U   U   A A   L 

        V  V    I     SS    U   U  AAAAA  L 

        V  V    I      SS   U   U  A   A  L 

         VV     I    SSSSS  UUUUU  A   A  LLLLL 

     

        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM, Version 2.0 

       O   O    T      T    H   H   Y Y   MM MM  O   O 

       O   O    T      T    H   H    Y    M   M  O   O   Licensed To: TMIG                                               

        OOO     T      T    H   H    Y    M   M   OOO                 VO2-0145        

 

Developed and Distributed by Greenland International Consulting Inc. 

Copyright 1996, 2001 Schaeffer & Associates Ltd. 

All rights reserved. 

   

   

                   *****  D E T A I L E D   O U T P U T ***** 

 

 

  Input   filename: C:\Program Files\Visual OTTHYMO v2.0\voin.dat                                                                            

  Output  filename: G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR 

Calcs\VO2\12116 VO2 Sept 2013\Existing 24hr SCS.out             

  Summary filename: G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR 

Calcs\VO2\12116 VO2 Sept 2013\Existing 24hr SCS.sum             

 

 

DATE: 23/10/2013                           TIME: 3:48:17 PM      

 

USER:                                                    

 

 

   

COMMENTS: ____________________________________________________________ 

 

   

---------------------------------------------------------------------------------

-------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   1 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              25MM4HR.STM                                   

| Ptotal= 25.00 mm |    Comments: Twenty-Five mm Four Hour Chicago Storm   

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    2.07 |  1.17    5.70 |  2.17    5.19 |  3.17    2.80 

                  .33    2.27 |  1.33   10.78 |  2.33    4.47 |  3.33    2.62 

                  .50    2.52 |  1.50   50.21 |  2.50    3.95 |  3.50    2.48 

                  .67    2.88 |  1.67   13.37 |  2.67    3.56 |  3.67    2.35 

                  .83    3.38 |  1.83    8.29 |  2.83    3.25 |  3.83    2.23 

                 1.00    4.18 |  2.00    6.30 |  3.00    3.01 |  4.00    2.14 
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------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=    .106 (i) 

     TIME TO PEAK    (hrs)=   2.500 

     RUNOFF VOLUME    (mm)=   3.365 

     TOTAL RAINFALL   (mm)=  24.996 

     RUNOFF COEFFICIENT   =    .135 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .032 (i) 

     TIME TO PEAK    (hrs)=   2.500 

     RUNOFF VOLUME    (mm)=   3.365 

     TOTAL RAINFALL   (mm)=  24.996 

     RUNOFF COEFFICIENT   =    .135 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .029 (i) 

     TIME TO PEAK    (hrs)=   2.167 

     RUNOFF VOLUME    (mm)=   3.363 

     TOTAL RAINFALL   (mm)=  24.996 

     RUNOFF COEFFICIENT   =    .135 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   2 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\2yrSCSTypeII24hr.stm     

| Ptotal= 51.56 mm |    Comments: 2-Year 24 hour SCS Type II: London Airpo 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25     .57 |  6.25    1.03 | 12.25    7.43 | 18.25     .93 

                  .50     .57 |  6.50    1.03 | 12.50    7.43 | 18.50     .93 

                  .75     .57 |  6.75    1.03 | 12.75    3.82 | 18.75     .93 

                 1.00     .57 |  7.00    1.03 | 13.00    3.82 | 19.00     .93 

                 1.25     .57 |  7.25    1.03 | 13.25    2.68 | 19.25     .93 

                 1.50     .57 |  7.50    1.03 | 13.50    2.89 | 19.50     .93 

                 1.75     .57 |  7.75    1.03 | 13.75    2.17 | 19.75     .93 

                 2.00     .57 |  8.00    1.03 | 14.00    2.17 | 20.00     .93 

                 2.25     .67 |  8.25    1.39 | 14.25    1.55 | 20.25     .62 

                 2.50     .67 |  8.50    1.39 | 14.50    1.55 | 20.50     .62 

                 2.75     .67 |  8.75    1.39 | 14.75    1.55 | 20.75     .62 

                 3.00     .67 |  9.00    1.39 | 15.00    1.55 | 21.00     .62 

                 3.25     .67 |  9.25    1.65 | 15.25    1.55 | 21.25     .62 

                 3.50     .67 |  9.50    1.65 | 15.50    1.55 | 21.50     .62 

                 3.75     .67 |  9.75    1.86 | 15.75    1.55 | 21.75     .62 

                 4.00     .67 | 10.00    1.86 | 16.00    1.55 | 22.00     .62 

                 4.25     .82 | 10.25    2.37 | 16.25     .93 | 22.25     .62 

                 4.50     .82 | 10.50    2.37 | 16.50     .93 | 22.50     .62 

                 4.75     .82 | 10.75    3.20 | 16.75     .93 | 22.75     .62 

                 5.00     .82 | 11.00    3.20 | 17.00     .93 | 23.00     .62 

                 5.25     .82 | 11.25    4.95 | 17.25     .93 | 23.25     .62 

                 5.50     .82 | 11.50    4.95 | 17.50     .93 | 23.50     .62 

                 5.75     .82 | 11.75   21.45 | 17.75     .93 | 23.75     .62 

                 6.00     .82 | 12.00   56.93 | 18.00     .93 | 24.00     .62 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167     .57 | 6.167    1.03 |12.167    7.43 | 18.17     .93 

                 .333     .57 | 6.333    1.03 |12.333    7.43 | 18.33     .93 

                 .500     .57 | 6.500    1.03 |12.500    7.42 | 18.50     .93 

                 .667     .57 | 6.667    1.03 |12.667    3.82 | 18.67     .93 

                 .833     .57 | 6.833    1.03 |12.833    3.82 | 18.83     .93 

                1.000     .57 | 7.000    1.03 |13.000    3.82 | 19.00     .93 

                1.167     .57 | 7.167    1.03 |13.167    2.68 | 19.17     .93 

                1.333     .57 | 7.333    1.03 |13.333    2.78 | 19.33     .93 

                1.500     .57 | 7.500    1.03 |13.500    2.89 | 19.50     .93 

                1.667     .57 | 7.667    1.03 |13.667    2.17 | 19.67     .93 

                1.833     .57 | 7.833    1.03 |13.833    2.17 | 19.83     .93 

                2.000     .57 | 8.000    1.03 |14.000    2.17 | 20.00     .93 

                2.167     .67 | 8.167    1.39 |14.167    1.55 | 20.17     .62 

                2.333     .67 | 8.333    1.39 |14.333    1.55 | 20.33     .62 

                2.500     .67 | 8.500    1.39 |14.500    1.55 | 20.50     .62 

                2.667     .67 | 8.667    1.39 |14.667    1.55 | 20.67     .62 

                2.833     .67 | 8.833    1.39 |14.833    1.55 | 20.83     .62 

                3.000     .67 | 9.000    1.39 |15.000    1.55 | 21.00     .62 

                3.167     .67 | 9.167    1.65 |15.167    1.55 | 21.17     .62 



12116 London GE I and GEII - FSR 

Hydrologic Model Output – Existing (SCS 24hour storms) 25mm, 2 yr, 5 yr, 25yr, 50yr and 100 yr                          October 2013 

G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR Calcs\2013-09\2013 - 10 - Existing VO2 output (SCS 24hr).doc 3 of 8 

                3.333     .67 | 9.333    1.65 |15.333    1.55 | 21.33     .62 

                3.500     .67 | 9.500    1.65 |15.500    1.55 | 21.50     .62 

                3.667     .67 | 9.667    1.86 |15.667    1.55 | 21.67     .62 

                3.833     .67 | 9.833    1.86 |15.833    1.55 | 21.83     .62 

                4.000     .67 |10.000    1.86 |16.000    1.55 | 22.00     .62 

                4.167     .82 |10.167    2.37 |16.167     .93 | 22.17     .62 

                4.333     .82 |10.333    2.37 |16.333     .93 | 22.33     .62 

                4.500     .82 |10.500    2.37 |16.500     .93 | 22.50     .62 

                4.667     .82 |10.667    3.20 |16.667     .93 | 22.67     .62 

                4.833     .82 |10.833    3.20 |16.833     .93 | 22.83     .62 

                5.000     .82 |11.000    3.20 |17.000     .93 | 23.00     .62 

                5.167     .82 |11.167    4.95 |17.167     .93 | 23.17     .62 

                5.333     .82 |11.333    4.95 |17.333     .93 | 23.33     .62 

                5.500     .82 |11.500    4.95 |17.500     .93 | 23.50     .62 

                5.667     .82 |11.667   21.45 |17.667     .93 | 23.67     .62 

                5.833     .82 |11.833   39.19 |17.833     .93 | 23.83     .62 

                6.000     .82 |12.000   56.93 |18.000     .93 | 24.00     .62 

   

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=    .430 (i) 

     TIME TO PEAK    (hrs)=  12.500 

     RUNOFF VOLUME    (mm)=  14.913 

     TOTAL RAINFALL   (mm)=  51.563 

     RUNOFF COEFFICIENT   =    .289 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .127 (i) 

     TIME TO PEAK    (hrs)=  12.500 

     RUNOFF VOLUME    (mm)=  14.914 

     TOTAL RAINFALL   (mm)=  51.563 

     RUNOFF COEFFICIENT   =    .289 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .125 (i) 

     TIME TO PEAK    (hrs)=  12.333 

     RUNOFF VOLUME    (mm)=  14.903 

     TOTAL RAINFALL   (mm)=  51.563 

     RUNOFF COEFFICIENT   =    .289 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   3 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\5yrSCSTypeII24hr.stm     

| Ptotal= 63.35 mm |    Comments: 5-Year 24 hour SCS Type II: London Airpo 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25     .70 |  6.25    1.27 | 12.25    9.12 | 18.25    1.14 

                  .50     .70 |  6.50    1.27 | 12.50    9.12 | 18.50    1.14 

                  .75     .70 |  6.75    1.27 | 12.75    4.69 | 18.75    1.14 

                 1.00     .70 |  7.00    1.27 | 13.00    4.69 | 19.00    1.14 

                 1.25     .70 |  7.25    1.27 | 13.25    3.29 | 19.25    1.14 

                 1.50     .70 |  7.50    1.27 | 13.50    3.55 | 19.50    1.14 

                 1.75     .70 |  7.75    1.27 | 13.75    2.66 | 19.75    1.14 

                 2.00     .70 |  8.00    1.27 | 14.00    2.66 | 20.00    1.14 

                 2.25     .82 |  8.25    1.71 | 14.25    1.90 | 20.25     .76 

                 2.50     .82 |  8.50    1.71 | 14.50    1.90 | 20.50     .76 

                 2.75     .82 |  8.75    1.71 | 14.75    1.90 | 20.75     .76 

                 3.00     .82 |  9.00    1.71 | 15.00    1.90 | 21.00     .76 

                 3.25     .82 |  9.25    2.03 | 15.25    1.90 | 21.25     .76 

                 3.50     .82 |  9.50    2.03 | 15.50    1.90 | 21.50     .76 

                 3.75     .82 |  9.75    2.28 | 15.75    1.90 | 21.75     .76 

                 4.00     .82 | 10.00    2.28 | 16.00    1.90 | 22.00     .76 

                 4.25    1.01 | 10.25    2.91 | 16.25    1.14 | 22.25     .76 

                 4.50    1.01 | 10.50    2.91 | 16.50    1.14 | 22.50     .76 

                 4.75    1.01 | 10.75    3.93 | 16.75    1.14 | 22.75     .76 

                 5.00    1.01 | 11.00    3.93 | 17.00    1.14 | 23.00     .76 

                 5.25    1.01 | 11.25    6.08 | 17.25    1.14 | 23.25     .76 

                 5.50    1.01 | 11.50    6.08 | 17.50    1.14 | 23.50     .76 

                 5.75    1.01 | 11.75   26.35 | 17.75    1.14 | 23.75     .76 

                 6.00    1.01 | 12.00   69.93 | 18.00    1.14 | 24.00     .76 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167     .70 | 6.167    1.27 |12.167    9.12 | 18.17    1.14 

                 .333     .70 | 6.333    1.27 |12.333    9.12 | 18.33    1.14 

                 .500     .70 | 6.500    1.27 |12.500    9.12 | 18.50    1.14 

                 .667     .70 | 6.667    1.27 |12.667    4.69 | 18.67    1.14 

                 .833     .70 | 6.833    1.27 |12.833    4.69 | 18.83    1.14 

                1.000     .70 | 7.000    1.27 |13.000    4.69 | 19.00    1.14 

                1.167     .70 | 7.167    1.27 |13.167    3.29 | 19.17    1.14 

                1.333     .70 | 7.333    1.27 |13.333    3.42 | 19.33    1.14 

                1.500     .70 | 7.500    1.27 |13.500    3.55 | 19.50    1.14 
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                1.667     .70 | 7.667    1.27 |13.667    2.66 | 19.67    1.14 

                1.833     .70 | 7.833    1.27 |13.833    2.66 | 19.83    1.14 

                2.000     .70 | 8.000    1.27 |14.000    2.66 | 20.00    1.14 

                2.167     .82 | 8.167    1.71 |14.167    1.90 | 20.17     .76 

                2.333     .82 | 8.333    1.71 |14.333    1.90 | 20.33     .76 

                2.500     .82 | 8.500    1.71 |14.500    1.90 | 20.50     .76 

                2.667     .82 | 8.667    1.71 |14.667    1.90 | 20.67     .76 

                2.833     .82 | 8.833    1.71 |14.833    1.90 | 20.83     .76 

                3.000     .82 | 9.000    1.71 |15.000    1.90 | 21.00     .76 

                3.167     .82 | 9.167    2.03 |15.167    1.90 | 21.17     .76 

                3.333     .82 | 9.333    2.03 |15.333    1.90 | 21.33     .76 

                3.500     .82 | 9.500    2.03 |15.500    1.90 | 21.50     .76 

                3.667     .82 | 9.667    2.28 |15.667    1.90 | 21.67     .76 

                3.833     .82 | 9.833    2.28 |15.833    1.90 | 21.83     .76 

                4.000     .82 |10.000    2.28 |16.000    1.90 | 22.00     .76 

                4.167    1.01 |10.167    2.91 |16.167    1.14 | 22.17     .76 

                4.333    1.01 |10.333    2.91 |16.333    1.14 | 22.33     .76 

                4.500    1.01 |10.500    2.91 |16.500    1.14 | 22.50     .76 

                4.667    1.01 |10.667    3.93 |16.667    1.14 | 22.67     .76 

                4.833    1.01 |10.833    3.93 |16.833    1.14 | 22.83     .76 

                5.000    1.01 |11.000    3.93 |17.000    1.14 | 23.00     .76 

                5.167    1.01 |11.167    6.08 |17.167    1.14 | 23.17     .76 

                5.333    1.01 |11.333    6.08 |17.333    1.14 | 23.33     .76 

                5.500    1.01 |11.500    6.08 |17.500    1.14 | 23.50     .76 

                5.667    1.01 |11.667   26.35 |17.667    1.14 | 23.67     .76 

                5.833    1.01 |11.833   48.14 |17.833    1.14 | 23.83     .76 

                6.000    1.01 |12.000   69.93 |18.000    1.14 | 24.00     .76 

   

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=    .635 (i) 

     TIME TO PEAK    (hrs)=  12.500 

     RUNOFF VOLUME    (mm)=  21.660 

     TOTAL RAINFALL   (mm)=  63.346 

     RUNOFF COEFFICIENT   =    .342 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .188 (i) 

     TIME TO PEAK    (hrs)=  12.500 

     RUNOFF VOLUME    (mm)=  21.661 

     TOTAL RAINFALL   (mm)=  63.346 

     RUNOFF COEFFICIENT   =    .342 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .184 (i) 

     TIME TO PEAK    (hrs)=  12.333 

     RUNOFF VOLUME    (mm)=  21.646 

     TOTAL RAINFALL   (mm)=  63.346 

     RUNOFF COEFFICIENT   =    .342 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   4 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\10yrSCSTypeII24hr.stm    

| Ptotal= 73.97 mm |    Comments: 10-Year 24 hour SCS Type II: London Airp 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25     .81 |  6.25    1.48 | 12.25   10.65 | 18.25    1.33 

                  .50     .81 |  6.50    1.48 | 12.50   10.65 | 18.50    1.33 

                  .75     .81 |  6.75    1.48 | 12.75    5.47 | 18.75    1.33 

                 1.00     .81 |  7.00    1.48 | 13.00    5.47 | 19.00    1.33 

                 1.25     .81 |  7.25    1.48 | 13.25    3.85 | 19.25    1.33 

                 1.50     .81 |  7.50    1.48 | 13.50    4.14 | 19.50    1.33 

                 1.75     .81 |  7.75    1.48 | 13.75    3.11 | 19.75    1.33 

                 2.00     .81 |  8.00    1.48 | 14.00    3.11 | 20.00    1.33 

                 2.25     .96 |  8.25    2.00 | 14.25    2.22 | 20.25     .89 

                 2.50     .96 |  8.50    2.00 | 14.50    2.22 | 20.50     .89 

                 2.75     .96 |  8.75    2.00 | 14.75    2.22 | 20.75     .89 

                 3.00     .96 |  9.00    2.00 | 15.00    2.22 | 21.00     .89 

                 3.25     .96 |  9.25    2.37 | 15.25    2.22 | 21.25     .89 

                 3.50     .96 |  9.50    2.37 | 15.50    2.22 | 21.50     .89 

                 3.75     .96 |  9.75    2.66 | 15.75    2.22 | 21.75     .89 

                 4.00     .96 | 10.00    2.66 | 16.00    2.22 | 22.00     .89 

                 4.25    1.18 | 10.25    3.40 | 16.25    1.33 | 22.25     .89 

                 4.50    1.18 | 10.50    3.40 | 16.50    1.33 | 22.50     .89 

                 4.75    1.18 | 10.75    4.59 | 16.75    1.33 | 22.75     .89 

                 5.00    1.18 | 11.00    4.59 | 17.00    1.33 | 23.00     .89 

                 5.25    1.18 | 11.25    7.10 | 17.25    1.33 | 23.25     .89 

                 5.50    1.18 | 11.50    7.10 | 17.50    1.33 | 23.50     .89 

                 5.75    1.18 | 11.75   30.77 | 17.75    1.33 | 23.75     .89 

                 6.00    1.18 | 12.00   81.66 | 18.00    1.33 | 24.00     .89 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 
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                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167     .81 | 6.167    1.48 |12.167   10.65 | 18.17    1.33 

                 .333     .81 | 6.333    1.48 |12.333   10.65 | 18.33    1.33 

                 .500     .81 | 6.500    1.48 |12.500   10.65 | 18.50    1.33 

                 .667     .81 | 6.667    1.48 |12.667    5.47 | 18.67    1.33 

                 .833     .81 | 6.833    1.48 |12.833    5.47 | 18.83    1.33 

                1.000     .81 | 7.000    1.48 |13.000    5.47 | 19.00    1.33 

                1.167     .81 | 7.167    1.48 |13.167    3.85 | 19.17    1.33 

                1.333     .81 | 7.333    1.48 |13.333    3.99 | 19.33    1.33 

                1.500     .81 | 7.500    1.48 |13.500    4.14 | 19.50    1.33 

                1.667     .81 | 7.667    1.48 |13.667    3.11 | 19.67    1.33 

                1.833     .81 | 7.833    1.48 |13.833    3.11 | 19.83    1.33 

                2.000     .81 | 8.000    1.48 |14.000    3.11 | 20.00    1.33 

                2.167     .96 | 8.167    2.00 |14.167    2.22 | 20.17     .89 

                2.333     .96 | 8.333    2.00 |14.333    2.22 | 20.33     .89 

                2.500     .96 | 8.500    2.00 |14.500    2.22 | 20.50     .89 

                2.667     .96 | 8.667    2.00 |14.667    2.22 | 20.67     .89 

                2.833     .96 | 8.833    2.00 |14.833    2.22 | 20.83     .89 

                3.000     .96 | 9.000    2.00 |15.000    2.22 | 21.00     .89 

                3.167     .96 | 9.167    2.37 |15.167    2.22 | 21.17     .89 

                3.333     .96 | 9.333    2.37 |15.333    2.22 | 21.33     .89 

                3.500     .96 | 9.500    2.37 |15.500    2.22 | 21.50     .89 

                3.667     .96 | 9.667    2.66 |15.667    2.22 | 21.67     .89 

                3.833     .96 | 9.833    2.66 |15.833    2.22 | 21.83     .89 

                4.000     .96 |10.000    2.66 |16.000    2.22 | 22.00     .89 

                4.167    1.18 |10.167    3.40 |16.167    1.33 | 22.17     .89 

                4.333    1.18 |10.333    3.40 |16.333    1.33 | 22.33     .89 

                4.500    1.18 |10.500    3.40 |16.500    1.33 | 22.50     .89 

                4.667    1.18 |10.667    4.59 |16.667    1.33 | 22.67     .89 

                4.833    1.18 |10.833    4.59 |16.833    1.33 | 22.83     .89 

                5.000    1.18 |11.000    4.59 |17.000    1.33 | 23.00     .89 

                5.167    1.18 |11.167    7.10 |17.167    1.33 | 23.17     .89 

                5.333    1.18 |11.333    7.10 |17.333    1.33 | 23.33     .89 

                5.500    1.18 |11.500    7.10 |17.500    1.33 | 23.50     .89 

                5.667    1.18 |11.667   30.77 |17.667    1.33 | 23.67     .89 

                5.833    1.18 |11.833   56.22 |17.833    1.33 | 23.83     .89 

                6.000    1.18 |12.000   81.66 |18.000    1.33 | 24.00     .89 

   

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=    .839 (i) 

     TIME TO PEAK    (hrs)=  12.500 

     RUNOFF VOLUME    (mm)=  28.348 

     TOTAL RAINFALL   (mm)=  73.968 

     RUNOFF COEFFICIENT   =    .383 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .248 (i) 

     TIME TO PEAK    (hrs)=  12.500 

     RUNOFF VOLUME    (mm)=  28.349 

     TOTAL RAINFALL   (mm)=  73.968 

     RUNOFF COEFFICIENT   =    .383 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .243 (i) 

     TIME TO PEAK    (hrs)=  12.333 

     RUNOFF VOLUME    (mm)=  28.329 

     TOTAL RAINFALL   (mm)=  73.968 

     RUNOFF COEFFICIENT   =    .383 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   5 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\25yrSCSTypeII24hr.stm    

| Ptotal= 89.53 mm |    Comments: 25-Year 24 hour SCS Type II: London Airp 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25     .98 |  6.25    1.79 | 12.25   12.89 | 18.25    1.61 

                  .50     .98 |  6.50    1.79 | 12.50   12.89 | 18.50    1.61 

                  .75     .98 |  6.75    1.79 | 12.75    6.63 | 18.75    1.61 

                 1.00     .98 |  7.00    1.79 | 13.00    6.63 | 19.00    1.61 

                 1.25     .98 |  7.25    1.79 | 13.25    4.66 | 19.25    1.61 

                 1.50     .98 |  7.50    1.79 | 13.50    5.01 | 19.50    1.61 

                 1.75     .98 |  7.75    1.79 | 13.75    3.76 | 19.75    1.61 

                 2.00     .98 |  8.00    1.79 | 14.00    3.76 | 20.00    1.61 

                 2.25    1.16 |  8.25    2.42 | 14.25    2.69 | 20.25    1.07 

                 2.50    1.16 |  8.50    2.42 | 14.50    2.69 | 20.50    1.07 

                 2.75    1.16 |  8.75    2.42 | 14.75    2.69 | 20.75    1.07 

                 3.00    1.16 |  9.00    2.42 | 15.00    2.69 | 21.00    1.07 

                 3.25    1.16 |  9.25    2.87 | 15.25    2.69 | 21.25    1.07 

                 3.50    1.16 |  9.50    2.87 | 15.50    2.69 | 21.50    1.07 

                 3.75    1.16 |  9.75    3.22 | 15.75    2.69 | 21.75    1.07 

                 4.00    1.16 | 10.00    3.22 | 16.00    2.69 | 22.00    1.07 

                 4.25    1.43 | 10.25    4.12 | 16.25    1.61 | 22.25    1.07 

                 4.50    1.43 | 10.50    4.12 | 16.50    1.61 | 22.50    1.07 

                 4.75    1.43 | 10.75    5.55 | 16.75    1.61 | 22.75    1.07 

                 5.00    1.43 | 11.00    5.55 | 17.00    1.61 | 23.00    1.07 

                 5.25    1.43 | 11.25    8.60 | 17.25    1.61 | 23.25    1.07 

                 5.50    1.43 | 11.50    8.60 | 17.50    1.61 | 23.50    1.07 

                 5.75    1.43 | 11.75   37.25 | 17.75    1.61 | 23.75    1.07 

                 6.00    1.43 | 12.00   98.84 | 18.00    1.61 | 24.00    1.07 

   

------------------------------------------------------------------------------- 

 

-------------------- 
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| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167     .98 | 6.167    1.79 |12.167   12.89 | 18.17    1.61 

                 .333     .98 | 6.333    1.79 |12.333   12.89 | 18.33    1.61 

                 .500     .98 | 6.500    1.79 |12.500   12.89 | 18.50    1.61 

                 .667     .98 | 6.667    1.79 |12.667    6.63 | 18.67    1.61 

                 .833     .98 | 6.833    1.79 |12.833    6.63 | 18.83    1.61 

                1.000     .98 | 7.000    1.79 |13.000    6.62 | 19.00    1.61 

                1.167     .98 | 7.167    1.79 |13.167    4.66 | 19.17    1.61 

                1.333     .98 | 7.333    1.79 |13.333    4.84 | 19.33    1.61 

                1.500     .98 | 7.500    1.79 |13.500    5.01 | 19.50    1.61 

                1.667     .98 | 7.667    1.79 |13.667    3.76 | 19.67    1.61 

                1.833     .98 | 7.833    1.79 |13.833    3.76 | 19.83    1.61 

                2.000     .98 | 8.000    1.79 |14.000    3.76 | 20.00    1.61 

                2.167    1.16 | 8.167    2.42 |14.167    2.69 | 20.17    1.07 

                2.333    1.16 | 8.333    2.42 |14.333    2.69 | 20.33    1.07 

                2.500    1.16 | 8.500    2.42 |14.500    2.69 | 20.50    1.07 

                2.667    1.16 | 8.667    2.42 |14.667    2.69 | 20.67    1.07 

                2.833    1.16 | 8.833    2.42 |14.833    2.69 | 20.83    1.07 

                3.000    1.16 | 9.000    2.42 |15.000    2.69 | 21.00    1.07 

                3.167    1.16 | 9.167    2.86 |15.167    2.69 | 21.17    1.07 

                3.333    1.16 | 9.333    2.87 |15.333    2.69 | 21.33    1.07 

                3.500    1.16 | 9.500    2.87 |15.500    2.69 | 21.50    1.07 

                3.667    1.16 | 9.667    3.22 |15.667    2.69 | 21.67    1.07 

                3.833    1.16 | 9.833    3.22 |15.833    2.69 | 21.83    1.07 

                4.000    1.16 |10.000    3.22 |16.000    2.69 | 22.00    1.07 

                4.167    1.43 |10.167    4.12 |16.167    1.61 | 22.17    1.07 

                4.333    1.43 |10.333    4.12 |16.333    1.61 | 22.33    1.07 

                4.500    1.43 |10.500    4.12 |16.500    1.61 | 22.50    1.07 

                4.667    1.43 |10.667    5.55 |16.667    1.61 | 22.67    1.07 

                4.833    1.43 |10.833    5.55 |16.833    1.61 | 22.83    1.07 

                5.000    1.43 |11.000    5.55 |17.000    1.61 | 23.00    1.07 

                5.167    1.43 |11.167    8.60 |17.167    1.61 | 23.17    1.07 

                5.333    1.43 |11.333    8.60 |17.333    1.61 | 23.33    1.07 

                5.500    1.43 |11.500    8.60 |17.500    1.61 | 23.50    1.07 

                5.667    1.43 |11.667   37.25 |17.667    1.61 | 23.67    1.07 

                5.833    1.43 |11.833   68.05 |17.833    1.61 | 23.83    1.07 

                6.000    1.43 |12.000   98.84 |18.000    1.61 | 24.00    1.07 

   

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=   1.165 (i) 

     TIME TO PEAK    (hrs)=  12.500 

     RUNOFF VOLUME    (mm)=  38.973 

     TOTAL RAINFALL   (mm)=  89.534 

     RUNOFF COEFFICIENT   =    .435 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .345 (i) 

     TIME TO PEAK    (hrs)=  12.500 

     RUNOFF VOLUME    (mm)=  38.974 

     TOTAL RAINFALL   (mm)=  89.534 

     RUNOFF COEFFICIENT   =    .435 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .337 (i) 

     TIME TO PEAK    (hrs)=  12.333 

     RUNOFF VOLUME    (mm)=  38.947 

     TOTAL RAINFALL   (mm)=  89.534 

     RUNOFF COEFFICIENT   =    .435 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   6 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\50yrSCSTypeII24hr.stm    

| Ptotal= 99.98 mm |    Comments: 50-Year 24 hour SCS Type II: London Airp 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25    1.10 |  6.25    2.00 | 12.25   14.40 | 18.25    1.80 

                  .50    1.10 |  6.50    2.00 | 12.50   14.40 | 18.50    1.80 

                  .75    1.10 |  6.75    2.00 | 12.75    7.40 | 18.75    1.80 

                 1.00    1.10 |  7.00    2.00 | 13.00    7.40 | 19.00    1.80 

                 1.25    1.10 |  7.25    2.00 | 13.25    5.20 | 19.25    1.80 

                 1.50    1.10 |  7.50    2.00 | 13.50    5.60 | 19.50    1.80 

                 1.75    1.10 |  7.75    2.00 | 13.75    4.20 | 19.75    1.80 

                 2.00    1.10 |  8.00    2.00 | 14.00    4.20 | 20.00    1.80 

                 2.25    1.30 |  8.25    2.70 | 14.25    3.00 | 20.25    1.20 

                 2.50    1.30 |  8.50    2.70 | 14.50    3.00 | 20.50    1.20 

                 2.75    1.30 |  8.75    2.70 | 14.75    3.00 | 20.75    1.20 

                 3.00    1.30 |  9.00    2.70 | 15.00    3.00 | 21.00    1.20 

                 3.25    1.30 |  9.25    3.20 | 15.25    3.00 | 21.25    1.20 

                 3.50    1.30 |  9.50    3.20 | 15.50    3.00 | 21.50    1.20 

                 3.75    1.30 |  9.75    3.60 | 15.75    3.00 | 21.75    1.20 

                 4.00    1.30 | 10.00    3.60 | 16.00    3.00 | 22.00    1.20 

                 4.25    1.60 | 10.25    4.60 | 16.25    1.80 | 22.25    1.20 

                 4.50    1.60 | 10.50    4.60 | 16.50    1.80 | 22.50    1.20 
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                 4.75    1.60 | 10.75    6.20 | 16.75    1.80 | 22.75    1.20 

                 5.00    1.60 | 11.00    6.20 | 17.00    1.80 | 23.00    1.20 

                 5.25    1.60 | 11.25    9.60 | 17.25    1.80 | 23.25    1.20 

                 5.50    1.60 | 11.50    9.60 | 17.50    1.80 | 23.50    1.20 

                 5.75    1.60 | 11.75   41.59 | 17.75    1.80 | 23.75    1.20 

                 6.00    1.60 | 12.00  110.37 | 18.00    1.80 | 24.00    1.20 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167    1.10 | 6.167    2.00 |12.167   14.40 | 18.17    1.80 

                 .333    1.10 | 6.333    2.00 |12.333   14.40 | 18.33    1.80 

                 .500    1.10 | 6.500    2.00 |12.500   14.40 | 18.50    1.80 

                 .667    1.10 | 6.667    2.00 |12.667    7.40 | 18.67    1.80 

                 .833    1.10 | 6.833    2.00 |12.833    7.40 | 18.83    1.80 

                1.000    1.10 | 7.000    2.00 |13.000    7.40 | 19.00    1.80 

                1.167    1.10 | 7.167    2.00 |13.167    5.20 | 19.17    1.80 

                1.333    1.10 | 7.333    2.00 |13.333    5.40 | 19.33    1.80 

                1.500    1.10 | 7.500    2.00 |13.500    5.60 | 19.50    1.80 

                1.667    1.10 | 7.667    2.00 |13.667    4.20 | 19.67    1.80 

                1.833    1.10 | 7.833    2.00 |13.833    4.20 | 19.83    1.80 

                2.000    1.10 | 8.000    2.00 |14.000    4.20 | 20.00    1.80 

                2.167    1.30 | 8.167    2.70 |14.167    3.00 | 20.17    1.20 

                2.333    1.30 | 8.333    2.70 |14.333    3.00 | 20.33    1.20 

                2.500    1.30 | 8.500    2.70 |14.500    3.00 | 20.50    1.20 

                2.667    1.30 | 8.667    2.70 |14.667    3.00 | 20.67    1.20 

                2.833    1.30 | 8.833    2.70 |14.833    3.00 | 20.83    1.20 

                3.000    1.30 | 9.000    2.70 |15.000    3.00 | 21.00    1.20 

                3.167    1.30 | 9.167    3.20 |15.167    3.00 | 21.17    1.20 

                3.333    1.30 | 9.333    3.20 |15.333    3.00 | 21.33    1.20 

                3.500    1.30 | 9.500    3.20 |15.500    3.00 | 21.50    1.20 

                3.667    1.30 | 9.667    3.60 |15.667    3.00 | 21.67    1.20 

                3.833    1.30 | 9.833    3.60 |15.833    3.00 | 21.83    1.20 

                4.000    1.30 |10.000    3.60 |16.000    3.00 | 22.00    1.20 

                4.167    1.60 |10.167    4.60 |16.167    1.80 | 22.17    1.20 

                4.333    1.60 |10.333    4.60 |16.333    1.80 | 22.33    1.20 

                4.500    1.60 |10.500    4.60 |16.500    1.80 | 22.50    1.20 

                4.667    1.60 |10.667    6.20 |16.667    1.80 | 22.67    1.20 

                4.833    1.60 |10.833    6.20 |16.833    1.80 | 22.83    1.20 

                5.000    1.60 |11.000    6.20 |17.000    1.80 | 23.00    1.20 

                5.167    1.60 |11.167    9.60 |17.167    1.80 | 23.17    1.20 

                5.333    1.60 |11.333    9.60 |17.333    1.80 | 23.33    1.20 

                5.500    1.60 |11.500    9.60 |17.500    1.80 | 23.50    1.20 

                5.667    1.60 |11.667   41.59 |17.667    1.80 | 23.67    1.20 

                5.833    1.60 |11.833   75.98 |17.833    1.80 | 23.83    1.20 

                6.000    1.60 |12.000  110.37 |18.000    1.80 | 24.00    1.20 

   

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=   1.399 (i) 

     TIME TO PEAK    (hrs)=  12.500 

     RUNOFF VOLUME    (mm)=  46.547 

     TOTAL RAINFALL   (mm)=  99.981 

     RUNOFF COEFFICIENT   =    .466 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .415 (i) 

     TIME TO PEAK    (hrs)=  12.500 

     RUNOFF VOLUME    (mm)=  46.549 

     TOTAL RAINFALL   (mm)=  99.981 

     RUNOFF COEFFICIENT   =    .466 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .404 (i) 

     TIME TO PEAK    (hrs)=  12.333 

     RUNOFF VOLUME    (mm)=  46.516 

     TOTAL RAINFALL   (mm)=  99.981 

     RUNOFF COEFFICIENT   =    .465 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   7 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\100yrSCSTYPEII124HR.stm  

| Ptotal=111.61 mm |    Comments: 100-Year 24 hour SCS: London Airport     

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25    1.23 |  6.25    2.23 | 12.25   16.07 | 18.25    2.01 

                  .50    1.23 |  6.50    2.23 | 12.50   16.07 | 18.50    2.01 

                  .75    1.23 |  6.75    2.23 | 12.75    8.26 | 18.75    2.01 

                 1.00    1.23 |  7.00    2.23 | 13.00    8.26 | 19.00    2.01 

                 1.25    1.23 |  7.25    2.23 | 13.25    5.80 | 19.25    2.01 

                 1.50    1.23 |  7.50    2.23 | 13.50    6.25 | 19.50    2.01 

                 1.75    1.23 |  7.75    2.23 | 13.75    4.69 | 19.75    2.01 

                 2.00    1.23 |  8.00    2.23 | 14.00    4.69 | 20.00    2.01 
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                 2.25    1.45 |  8.25    3.01 | 14.25    3.35 | 20.25    1.34 

                 2.50    1.45 |  8.50    3.01 | 14.50    3.35 | 20.50    1.34 

                 2.75    1.45 |  8.75    3.01 | 14.75    3.35 | 20.75    1.34 

                 3.00    1.45 |  9.00    3.01 | 15.00    3.35 | 21.00    1.34 

                 3.25    1.45 |  9.25    3.57 | 15.25    3.35 | 21.25    1.34 

                 3.50    1.45 |  9.50    3.57 | 15.50    3.35 | 21.50    1.34 

                 3.75    1.45 |  9.75    4.02 | 15.75    3.35 | 21.75    1.34 

                 4.00    1.45 | 10.00    4.02 | 16.00    3.35 | 22.00    1.34 

                 4.25    1.79 | 10.25    5.13 | 16.25    2.01 | 22.25    1.34 

                 4.50    1.79 | 10.50    5.13 | 16.50    2.01 | 22.50    1.34 

                 4.75    1.79 | 10.75    6.92 | 16.75    2.01 | 22.75    1.34 

                 5.00    1.79 | 11.00    6.92 | 17.00    2.01 | 23.00    1.34 

                 5.25    1.79 | 11.25   10.71 | 17.25    2.01 | 23.25    1.34 

                 5.50    1.79 | 11.50   10.71 | 17.50    2.01 | 23.50    1.34 

                 5.75    1.79 | 11.75   46.42 | 17.75    2.01 | 23.75    1.34 

                 6.00    1.79 | 12.00  123.20 | 18.00    2.01 | 24.00    1.34 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0002) |   Area    (ha)=  27.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .66 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167    1.23 | 6.167    2.23 |12.167   16.07 | 18.17    2.01 

                 .333    1.23 | 6.333    2.23 |12.333   16.07 | 18.33    2.01 

                 .500    1.23 | 6.500    2.23 |12.500   16.07 | 18.50    2.01 

                 .667    1.23 | 6.667    2.23 |12.667    8.26 | 18.67    2.01 

                 .833    1.23 | 6.833    2.23 |12.833    8.26 | 18.83    2.01 

                1.000    1.23 | 7.000    2.23 |13.000    8.26 | 19.00    2.01 

                1.167    1.23 | 7.167    2.23 |13.167    5.80 | 19.17    2.01 

                1.333    1.23 | 7.333    2.23 |13.333    6.03 | 19.33    2.01 

                1.500    1.23 | 7.500    2.23 |13.500    6.25 | 19.50    2.01 

                1.667    1.23 | 7.667    2.23 |13.667    4.69 | 19.67    2.01 

                1.833    1.23 | 7.833    2.23 |13.833    4.69 | 19.83    2.01 

                2.000    1.23 | 8.000    2.23 |14.000    4.69 | 20.00    2.01 

                2.167    1.45 | 8.167    3.01 |14.167    3.35 | 20.17    1.34 

                2.333    1.45 | 8.333    3.01 |14.333    3.35 | 20.33    1.34 

                2.500    1.45 | 8.500    3.01 |14.500    3.35 | 20.50    1.34 

                2.667    1.45 | 8.667    3.01 |14.667    3.35 | 20.67    1.34 

                2.833    1.45 | 8.833    3.01 |14.833    3.35 | 20.83    1.34 

                3.000    1.45 | 9.000    3.01 |15.000    3.35 | 21.00    1.34 

                3.167    1.45 | 9.167    3.57 |15.167    3.35 | 21.17    1.34 

                3.333    1.45 | 9.333    3.57 |15.333    3.35 | 21.33    1.34 

                3.500    1.45 | 9.500    3.57 |15.500    3.35 | 21.50    1.34 

                3.667    1.45 | 9.667    4.02 |15.667    3.35 | 21.67    1.34 

                3.833    1.45 | 9.833    4.02 |15.833    3.35 | 21.83    1.34 

                4.000    1.45 |10.000    4.02 |16.000    3.35 | 22.00    1.34 

                4.167    1.79 |10.167    5.13 |16.167    2.01 | 22.17    1.34 

                4.333    1.79 |10.333    5.13 |16.333    2.01 | 22.33    1.34 

                4.500    1.79 |10.500    5.13 |16.500    2.01 | 22.50    1.34 

                4.667    1.79 |10.667    6.92 |16.667    2.01 | 22.67    1.34 

                4.833    1.79 |10.833    6.92 |16.833    2.01 | 22.83    1.34 

                5.000    1.79 |11.000    6.92 |17.000    2.01 | 23.00    1.34 

                5.167    1.79 |11.167   10.71 |17.167    2.01 | 23.17    1.34 

                5.333    1.79 |11.333   10.71 |17.333    2.01 | 23.33    1.34 

                5.500    1.79 |11.500   10.71 |17.500    2.01 | 23.50    1.34 

                5.667    1.79 |11.667   46.42 |17.667    2.01 | 23.67    1.34 

                5.833    1.79 |11.833   84.81 |17.833    2.01 | 23.83    1.34 

                6.000    1.79 |12.000  123.20 |18.000    2.01 | 24.00    1.34 

   

     Unit Hyd Qpeak  (cms)=   1.603 

  

     PEAK FLOW       (cms)=   1.670 (i) 

     TIME TO PEAK    (hrs)=  12.500 

     RUNOFF VOLUME    (mm)=  55.325 

     TOTAL RAINFALL   (mm)= 111.612 

     RUNOFF COEFFICIENT   =    .496 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0003) |   Area    (ha)=   8.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .68 

  

     Unit Hyd Qpeak  (cms)=    .472 

  

     PEAK FLOW       (cms)=    .495 (i) 

     TIME TO PEAK    (hrs)=  12.500 

     RUNOFF VOLUME    (mm)=  55.326 

     TOTAL RAINFALL   (mm)= 111.612 

     RUNOFF COEFFICIENT   =    .496 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0004) |   Area    (ha)=   6.40   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .48 

  

     Unit Hyd Qpeak  (cms)=    .509 

  

     PEAK FLOW       (cms)=    .482 (i) 

     TIME TO PEAK    (hrs)=  12.333 

     RUNOFF VOLUME    (mm)=  55.288 

     TOTAL RAINFALL   (mm)= 111.612 

     RUNOFF COEFFICIENT   =    .495 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

   

 FINISH 

=================================================================================

========================== 
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        V  V    I      SS   U   U  A   A  L 
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        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM, Version 2.0 

       O   O    T      T    H   H   Y Y   MM MM  O   O 

       O   O    T      T    H   H    Y    M   M  O   O   Licensed To: TMIG                                               

        OOO     T      T    H   H    Y    M   M   OOO                 VO2-0145        

 

Developed and Distributed by Greenland International Consulting Inc. 

Copyright 1996, 2001 Schaeffer & Associates Ltd. 

All rights reserved. 

   

   

                   *****  D E T A I L E D   O U T P U T ***** 

 

 

  Input   filename: C:\Program Files\Visual OTTHYMO v2.0\voin.dat                                                                            

  Output  filename: G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR Calcs\VO2\12116 

VO2 Sept 2013\Existing 24hr SCS - External.out  

  Summary filename: G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR Calcs\VO2\12116 

VO2 Sept 2013\Existing 24hr SCS - External.sum  

 

 

DATE: 23/10/2013                           TIME: 3:52:21 PM      

 

USER:                                                    

 

 

   

COMMENTS: ____________________________________________________________ 

 

   

-----------------------------------------------------------------------------------------------

------------ 

  **************************** 

  ** SIMULATION NUMBER:   1 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\2yrSCSTypeII24hr.stm     

| Ptotal= 51.56 mm |    Comments: 2-Year 24 hour SCS Type II: London Airpo 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25     .57 |  6.25    1.03 | 12.25    7.43 | 18.25     .93 

                  .50     .57 |  6.50    1.03 | 12.50    7.43 | 18.50     .93 

                  .75     .57 |  6.75    1.03 | 12.75    3.82 | 18.75     .93 

                 1.00     .57 |  7.00    1.03 | 13.00    3.82 | 19.00     .93 

                 1.25     .57 |  7.25    1.03 | 13.25    2.68 | 19.25     .93 

                 1.50     .57 |  7.50    1.03 | 13.50    2.89 | 19.50     .93 

                 1.75     .57 |  7.75    1.03 | 13.75    2.17 | 19.75     .93 

                 2.00     .57 |  8.00    1.03 | 14.00    2.17 | 20.00     .93 

                 2.25     .67 |  8.25    1.39 | 14.25    1.55 | 20.25     .62 

                 2.50     .67 |  8.50    1.39 | 14.50    1.55 | 20.50     .62 

                 2.75     .67 |  8.75    1.39 | 14.75    1.55 | 20.75     .62 

                 3.00     .67 |  9.00    1.39 | 15.00    1.55 | 21.00     .62 

                 3.25     .67 |  9.25    1.65 | 15.25    1.55 | 21.25     .62 

                 3.50     .67 |  9.50    1.65 | 15.50    1.55 | 21.50     .62 

                 3.75     .67 |  9.75    1.86 | 15.75    1.55 | 21.75     .62 

                 4.00     .67 | 10.00    1.86 | 16.00    1.55 | 22.00     .62 

                 4.25     .82 | 10.25    2.37 | 16.25     .93 | 22.25     .62 

                 4.50     .82 | 10.50    2.37 | 16.50     .93 | 22.50     .62 

                 4.75     .82 | 10.75    3.20 | 16.75     .93 | 22.75     .62 

                 5.00     .82 | 11.00    3.20 | 17.00     .93 | 23.00     .62 
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                 5.25     .82 | 11.25    4.95 | 17.25     .93 | 23.25     .62 

                 5.50     .82 | 11.50    4.95 | 17.50     .93 | 23.50     .62 

                 5.75     .82 | 11.75   21.45 | 17.75     .93 | 23.75     .62 

                 6.00     .82 | 12.00   56.93 | 18.00     .93 | 24.00     .62 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0005) |   Area    (ha)=  27.50   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .74 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167     .57 | 6.167    1.03 |12.167    7.43 | 18.17     .93 

                 .333     .57 | 6.333    1.03 |12.333    7.43 | 18.33     .93 

                 .500     .57 | 6.500    1.03 |12.500    7.42 | 18.50     .93 

                 .667     .57 | 6.667    1.03 |12.667    3.82 | 18.67     .93 

                 .833     .57 | 6.833    1.03 |12.833    3.82 | 18.83     .93 

                1.000     .57 | 7.000    1.03 |13.000    3.82 | 19.00     .93 

                1.167     .57 | 7.167    1.03 |13.167    2.68 | 19.17     .93 

                1.333     .57 | 7.333    1.03 |13.333    2.78 | 19.33     .93 

                1.500     .57 | 7.500    1.03 |13.500    2.89 | 19.50     .93 

                1.667     .57 | 7.667    1.03 |13.667    2.17 | 19.67     .93 

                1.833     .57 | 7.833    1.03 |13.833    2.17 | 19.83     .93 

                2.000     .57 | 8.000    1.03 |14.000    2.17 | 20.00     .93 

                2.167     .67 | 8.167    1.39 |14.167    1.55 | 20.17     .62 

                2.333     .67 | 8.333    1.39 |14.333    1.55 | 20.33     .62 

                2.500     .67 | 8.500    1.39 |14.500    1.55 | 20.50     .62 

                2.667     .67 | 8.667    1.39 |14.667    1.55 | 20.67     .62 

                2.833     .67 | 8.833    1.39 |14.833    1.55 | 20.83     .62 

                3.000     .67 | 9.000    1.39 |15.000    1.55 | 21.00     .62 

                3.167     .67 | 9.167    1.65 |15.167    1.55 | 21.17     .62 

                3.333     .67 | 9.333    1.65 |15.333    1.55 | 21.33     .62 

                3.500     .67 | 9.500    1.65 |15.500    1.55 | 21.50     .62 

                3.667     .67 | 9.667    1.86 |15.667    1.55 | 21.67     .62 

                3.833     .67 | 9.833    1.86 |15.833    1.55 | 21.83     .62 

                4.000     .67 |10.000    1.86 |16.000    1.55 | 22.00     .62 

                4.167     .82 |10.167    2.37 |16.167     .93 | 22.17     .62 

                4.333     .82 |10.333    2.37 |16.333     .93 | 22.33     .62 

                4.500     .82 |10.500    2.37 |16.500     .93 | 22.50     .62 

                4.667     .82 |10.667    3.20 |16.667     .93 | 22.67     .62 

                4.833     .82 |10.833    3.20 |16.833     .93 | 22.83     .62 

                5.000     .82 |11.000    3.20 |17.000     .93 | 23.00     .62 

                5.167     .82 |11.167    4.95 |17.167     .93 | 23.17     .62 

                5.333     .82 |11.333    4.95 |17.333     .93 | 23.33     .62 

                5.500     .82 |11.500    4.95 |17.500     .93 | 23.50     .62 

                5.667     .82 |11.667   21.45 |17.667     .93 | 23.67     .62 

                5.833     .82 |11.833   39.19 |17.833     .93 | 23.83     .62 

                6.000     .82 |12.000   56.93 |18.000     .93 | 24.00     .62 

   

     Unit Hyd Qpeak  (cms)=   1.419 

  

     PEAK FLOW       (cms)=    .394 (i) 

     TIME TO PEAK    (hrs)=  12.667 

     RUNOFF VOLUME    (mm)=  14.915 

     TOTAL RAINFALL   (mm)=  51.563 

     RUNOFF COEFFICIENT   =    .289 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0006) |   Area    (ha)=  13.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .77 

  

     Unit Hyd Qpeak  (cms)=    .680 

  

     PEAK FLOW       (cms)=    .191 (i) 

     TIME TO PEAK    (hrs)=  12.667 

     RUNOFF VOLUME    (mm)=  14.915 

     TOTAL RAINFALL   (mm)=  51.563 

     RUNOFF COEFFICIENT   =    .289 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0007) |   Area    (ha)=   4.90   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .44 

  

     Unit Hyd Qpeak  (cms)=    .425 

  

     PEAK FLOW       (cms)=    .101 (i) 

     TIME TO PEAK    (hrs)=  12.333 

     RUNOFF VOLUME    (mm)=  14.898 

     TOTAL RAINFALL   (mm)=  51.563 

     RUNOFF COEFFICIENT   =    .289 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   2 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\5yrSCSTypeII24hr.stm     

| Ptotal= 63.35 mm |    Comments: 5-Year 24 hour SCS Type II: London Airpo 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25     .70 |  6.25    1.27 | 12.25    9.12 | 18.25    1.14 

                  .50     .70 |  6.50    1.27 | 12.50    9.12 | 18.50    1.14 

                  .75     .70 |  6.75    1.27 | 12.75    4.69 | 18.75    1.14 

                 1.00     .70 |  7.00    1.27 | 13.00    4.69 | 19.00    1.14 

                 1.25     .70 |  7.25    1.27 | 13.25    3.29 | 19.25    1.14 

                 1.50     .70 |  7.50    1.27 | 13.50    3.55 | 19.50    1.14 

                 1.75     .70 |  7.75    1.27 | 13.75    2.66 | 19.75    1.14 

                 2.00     .70 |  8.00    1.27 | 14.00    2.66 | 20.00    1.14 

                 2.25     .82 |  8.25    1.71 | 14.25    1.90 | 20.25     .76 

                 2.50     .82 |  8.50    1.71 | 14.50    1.90 | 20.50     .76 

                 2.75     .82 |  8.75    1.71 | 14.75    1.90 | 20.75     .76 

                 3.00     .82 |  9.00    1.71 | 15.00    1.90 | 21.00     .76 

                 3.25     .82 |  9.25    2.03 | 15.25    1.90 | 21.25     .76 

                 3.50     .82 |  9.50    2.03 | 15.50    1.90 | 21.50     .76 

                 3.75     .82 |  9.75    2.28 | 15.75    1.90 | 21.75     .76 

                 4.00     .82 | 10.00    2.28 | 16.00    1.90 | 22.00     .76 

                 4.25    1.01 | 10.25    2.91 | 16.25    1.14 | 22.25     .76 

                 4.50    1.01 | 10.50    2.91 | 16.50    1.14 | 22.50     .76 

                 4.75    1.01 | 10.75    3.93 | 16.75    1.14 | 22.75     .76 

                 5.00    1.01 | 11.00    3.93 | 17.00    1.14 | 23.00     .76 

                 5.25    1.01 | 11.25    6.08 | 17.25    1.14 | 23.25     .76 

                 5.50    1.01 | 11.50    6.08 | 17.50    1.14 | 23.50     .76 

                 5.75    1.01 | 11.75   26.35 | 17.75    1.14 | 23.75     .76 

                 6.00    1.01 | 12.00   69.93 | 18.00    1.14 | 24.00     .76 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0005) |   Area    (ha)=  27.50   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .74 
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         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167     .70 | 6.167    1.27 |12.167    9.12 | 18.17    1.14 

                 .333     .70 | 6.333    1.27 |12.333    9.12 | 18.33    1.14 

                 .500     .70 | 6.500    1.27 |12.500    9.12 | 18.50    1.14 

                 .667     .70 | 6.667    1.27 |12.667    4.69 | 18.67    1.14 

                 .833     .70 | 6.833    1.27 |12.833    4.69 | 18.83    1.14 

                1.000     .70 | 7.000    1.27 |13.000    4.69 | 19.00    1.14 

                1.167     .70 | 7.167    1.27 |13.167    3.29 | 19.17    1.14 

                1.333     .70 | 7.333    1.27 |13.333    3.42 | 19.33    1.14 

                1.500     .70 | 7.500    1.27 |13.500    3.55 | 19.50    1.14 

                1.667     .70 | 7.667    1.27 |13.667    2.66 | 19.67    1.14 

                1.833     .70 | 7.833    1.27 |13.833    2.66 | 19.83    1.14 

                2.000     .70 | 8.000    1.27 |14.000    2.66 | 20.00    1.14 

                2.167     .82 | 8.167    1.71 |14.167    1.90 | 20.17     .76 

                2.333     .82 | 8.333    1.71 |14.333    1.90 | 20.33     .76 

                2.500     .82 | 8.500    1.71 |14.500    1.90 | 20.50     .76 

                2.667     .82 | 8.667    1.71 |14.667    1.90 | 20.67     .76 

                2.833     .82 | 8.833    1.71 |14.833    1.90 | 20.83     .76 

                3.000     .82 | 9.000    1.71 |15.000    1.90 | 21.00     .76 

                3.167     .82 | 9.167    2.03 |15.167    1.90 | 21.17     .76 

                3.333     .82 | 9.333    2.03 |15.333    1.90 | 21.33     .76 

                3.500     .82 | 9.500    2.03 |15.500    1.90 | 21.50     .76 

                3.667     .82 | 9.667    2.28 |15.667    1.90 | 21.67     .76 

                3.833     .82 | 9.833    2.28 |15.833    1.90 | 21.83     .76 

                4.000     .82 |10.000    2.28 |16.000    1.90 | 22.00     .76 

                4.167    1.01 |10.167    2.91 |16.167    1.14 | 22.17     .76 

                4.333    1.01 |10.333    2.91 |16.333    1.14 | 22.33     .76 

                4.500    1.01 |10.500    2.91 |16.500    1.14 | 22.50     .76 

                4.667    1.01 |10.667    3.93 |16.667    1.14 | 22.67     .76 

                4.833    1.01 |10.833    3.93 |16.833    1.14 | 22.83     .76 

                5.000    1.01 |11.000    3.93 |17.000    1.14 | 23.00     .76 

                5.167    1.01 |11.167    6.08 |17.167    1.14 | 23.17     .76 

                5.333    1.01 |11.333    6.08 |17.333    1.14 | 23.33     .76 

                5.500    1.01 |11.500    6.08 |17.500    1.14 | 23.50     .76 

                5.667    1.01 |11.667   26.35 |17.667    1.14 | 23.67     .76 

                5.833    1.01 |11.833   48.14 |17.833    1.14 | 23.83     .76 

                6.000    1.01 |12.000   69.93 |18.000    1.14 | 24.00     .76 

   

     Unit Hyd Qpeak  (cms)=   1.419 

  

     PEAK FLOW       (cms)=    .580 (i) 

     TIME TO PEAK    (hrs)=  12.667 

     RUNOFF VOLUME    (mm)=  21.662 

     TOTAL RAINFALL   (mm)=  63.346 

     RUNOFF COEFFICIENT   =    .342 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0006) |   Area    (ha)=  13.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .77 

  

     Unit Hyd Qpeak  (cms)=    .680 

  

     PEAK FLOW       (cms)=    .281 (i) 

     TIME TO PEAK    (hrs)=  12.667 

     RUNOFF VOLUME    (mm)=  21.663 

     TOTAL RAINFALL   (mm)=  63.346 

     RUNOFF COEFFICIENT   =    .342 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0007) |   Area    (ha)=   4.90   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .44 

  

     Unit Hyd Qpeak  (cms)=    .425 

  

     PEAK FLOW       (cms)=    .148 (i) 

     TIME TO PEAK    (hrs)=  12.333 

     RUNOFF VOLUME    (mm)=  21.637 

     TOTAL RAINFALL   (mm)=  63.346 

     RUNOFF COEFFICIENT   =    .342 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   3 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\10yrSCSTypeII24hr.stm    

| Ptotal= 73.97 mm |    Comments: 10-Year 24 hour SCS Type II: London Airp 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25     .81 |  6.25    1.48 | 12.25   10.65 | 18.25    1.33 

                  .50     .81 |  6.50    1.48 | 12.50   10.65 | 18.50    1.33 

                  .75     .81 |  6.75    1.48 | 12.75    5.47 | 18.75    1.33 

                 1.00     .81 |  7.00    1.48 | 13.00    5.47 | 19.00    1.33 

                 1.25     .81 |  7.25    1.48 | 13.25    3.85 | 19.25    1.33 

                 1.50     .81 |  7.50    1.48 | 13.50    4.14 | 19.50    1.33 

                 1.75     .81 |  7.75    1.48 | 13.75    3.11 | 19.75    1.33 

                 2.00     .81 |  8.00    1.48 | 14.00    3.11 | 20.00    1.33 

                 2.25     .96 |  8.25    2.00 | 14.25    2.22 | 20.25     .89 

                 2.50     .96 |  8.50    2.00 | 14.50    2.22 | 20.50     .89 

                 2.75     .96 |  8.75    2.00 | 14.75    2.22 | 20.75     .89 

                 3.00     .96 |  9.00    2.00 | 15.00    2.22 | 21.00     .89 

                 3.25     .96 |  9.25    2.37 | 15.25    2.22 | 21.25     .89 

                 3.50     .96 |  9.50    2.37 | 15.50    2.22 | 21.50     .89 

                 3.75     .96 |  9.75    2.66 | 15.75    2.22 | 21.75     .89 

                 4.00     .96 | 10.00    2.66 | 16.00    2.22 | 22.00     .89 

                 4.25    1.18 | 10.25    3.40 | 16.25    1.33 | 22.25     .89 

                 4.50    1.18 | 10.50    3.40 | 16.50    1.33 | 22.50     .89 

                 4.75    1.18 | 10.75    4.59 | 16.75    1.33 | 22.75     .89 

                 5.00    1.18 | 11.00    4.59 | 17.00    1.33 | 23.00     .89 

                 5.25    1.18 | 11.25    7.10 | 17.25    1.33 | 23.25     .89 

                 5.50    1.18 | 11.50    7.10 | 17.50    1.33 | 23.50     .89 

                 5.75    1.18 | 11.75   30.77 | 17.75    1.33 | 23.75     .89 

                 6.00    1.18 | 12.00   81.66 | 18.00    1.33 | 24.00     .89 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0005) |   Area    (ha)=  27.50   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .74 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167     .81 | 6.167    1.48 |12.167   10.65 | 18.17    1.33 

                 .333     .81 | 6.333    1.48 |12.333   10.65 | 18.33    1.33 

                 .500     .81 | 6.500    1.48 |12.500   10.65 | 18.50    1.33 

                 .667     .81 | 6.667    1.48 |12.667    5.47 | 18.67    1.33 

                 .833     .81 | 6.833    1.48 |12.833    5.47 | 18.83    1.33 
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                1.000     .81 | 7.000    1.48 |13.000    5.47 | 19.00    1.33 

                1.167     .81 | 7.167    1.48 |13.167    3.85 | 19.17    1.33 

                1.333     .81 | 7.333    1.48 |13.333    3.99 | 19.33    1.33 

                1.500     .81 | 7.500    1.48 |13.500    4.14 | 19.50    1.33 

                1.667     .81 | 7.667    1.48 |13.667    3.11 | 19.67    1.33 

                1.833     .81 | 7.833    1.48 |13.833    3.11 | 19.83    1.33 

                2.000     .81 | 8.000    1.48 |14.000    3.11 | 20.00    1.33 

                2.167     .96 | 8.167    2.00 |14.167    2.22 | 20.17     .89 

                2.333     .96 | 8.333    2.00 |14.333    2.22 | 20.33     .89 

                2.500     .96 | 8.500    2.00 |14.500    2.22 | 20.50     .89 

                2.667     .96 | 8.667    2.00 |14.667    2.22 | 20.67     .89 

                2.833     .96 | 8.833    2.00 |14.833    2.22 | 20.83     .89 

                3.000     .96 | 9.000    2.00 |15.000    2.22 | 21.00     .89 

                3.167     .96 | 9.167    2.37 |15.167    2.22 | 21.17     .89 

                3.333     .96 | 9.333    2.37 |15.333    2.22 | 21.33     .89 

                3.500     .96 | 9.500    2.37 |15.500    2.22 | 21.50     .89 

                3.667     .96 | 9.667    2.66 |15.667    2.22 | 21.67     .89 

                3.833     .96 | 9.833    2.66 |15.833    2.22 | 21.83     .89 

                4.000     .96 |10.000    2.66 |16.000    2.22 | 22.00     .89 

                4.167    1.18 |10.167    3.40 |16.167    1.33 | 22.17     .89 

                4.333    1.18 |10.333    3.40 |16.333    1.33 | 22.33     .89 

                4.500    1.18 |10.500    3.40 |16.500    1.33 | 22.50     .89 

                4.667    1.18 |10.667    4.59 |16.667    1.33 | 22.67     .89 

                4.833    1.18 |10.833    4.59 |16.833    1.33 | 22.83     .89 

                5.000    1.18 |11.000    4.59 |17.000    1.33 | 23.00     .89 

                5.167    1.18 |11.167    7.10 |17.167    1.33 | 23.17     .89 

                5.333    1.18 |11.333    7.10 |17.333    1.33 | 23.33     .89 

                5.500    1.18 |11.500    7.10 |17.500    1.33 | 23.50     .89 

                5.667    1.18 |11.667   30.77 |17.667    1.33 | 23.67     .89 

                5.833    1.18 |11.833   56.22 |17.833    1.33 | 23.83     .89 

                6.000    1.18 |12.000   81.66 |18.000    1.33 | 24.00     .89 

   

     Unit Hyd Qpeak  (cms)=   1.419 

  

     PEAK FLOW       (cms)=    .765 (i) 

     TIME TO PEAK    (hrs)=  12.667 

     RUNOFF VOLUME    (mm)=  28.351 

     TOTAL RAINFALL   (mm)=  73.968 

     RUNOFF COEFFICIENT   =    .383 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0006) |   Area    (ha)=  13.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .77 

  

     Unit Hyd Qpeak  (cms)=    .680 

  

     PEAK FLOW       (cms)=    .371 (i) 

     TIME TO PEAK    (hrs)=  12.667 

     RUNOFF VOLUME    (mm)=  28.351 

     TOTAL RAINFALL   (mm)=  73.968 

     RUNOFF COEFFICIENT   =    .383 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0007) |   Area    (ha)=   4.90   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .44 

  

     Unit Hyd Qpeak  (cms)=    .425 

  

     PEAK FLOW       (cms)=    .195 (i) 

     TIME TO PEAK    (hrs)=  12.333 

     RUNOFF VOLUME    (mm)=  28.318 

     TOTAL RAINFALL   (mm)=  73.968 

     RUNOFF COEFFICIENT   =    .383 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   4 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\25yrSCSTypeII24hr.stm    

| Ptotal= 89.53 mm |    Comments: 25-Year 24 hour SCS Type II: London Airp 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25     .98 |  6.25    1.79 | 12.25   12.89 | 18.25    1.61 

                  .50     .98 |  6.50    1.79 | 12.50   12.89 | 18.50    1.61 

                  .75     .98 |  6.75    1.79 | 12.75    6.63 | 18.75    1.61 

                 1.00     .98 |  7.00    1.79 | 13.00    6.63 | 19.00    1.61 

                 1.25     .98 |  7.25    1.79 | 13.25    4.66 | 19.25    1.61 

                 1.50     .98 |  7.50    1.79 | 13.50    5.01 | 19.50    1.61 

                 1.75     .98 |  7.75    1.79 | 13.75    3.76 | 19.75    1.61 

                 2.00     .98 |  8.00    1.79 | 14.00    3.76 | 20.00    1.61 

                 2.25    1.16 |  8.25    2.42 | 14.25    2.69 | 20.25    1.07 

                 2.50    1.16 |  8.50    2.42 | 14.50    2.69 | 20.50    1.07 

                 2.75    1.16 |  8.75    2.42 | 14.75    2.69 | 20.75    1.07 

                 3.00    1.16 |  9.00    2.42 | 15.00    2.69 | 21.00    1.07 

                 3.25    1.16 |  9.25    2.87 | 15.25    2.69 | 21.25    1.07 

                 3.50    1.16 |  9.50    2.87 | 15.50    2.69 | 21.50    1.07 

                 3.75    1.16 |  9.75    3.22 | 15.75    2.69 | 21.75    1.07 

                 4.00    1.16 | 10.00    3.22 | 16.00    2.69 | 22.00    1.07 

                 4.25    1.43 | 10.25    4.12 | 16.25    1.61 | 22.25    1.07 

                 4.50    1.43 | 10.50    4.12 | 16.50    1.61 | 22.50    1.07 

                 4.75    1.43 | 10.75    5.55 | 16.75    1.61 | 22.75    1.07 

                 5.00    1.43 | 11.00    5.55 | 17.00    1.61 | 23.00    1.07 

                 5.25    1.43 | 11.25    8.60 | 17.25    1.61 | 23.25    1.07 

                 5.50    1.43 | 11.50    8.60 | 17.50    1.61 | 23.50    1.07 

                 5.75    1.43 | 11.75   37.25 | 17.75    1.61 | 23.75    1.07 

                 6.00    1.43 | 12.00   98.84 | 18.00    1.61 | 24.00    1.07 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0005) |   Area    (ha)=  27.50   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .74 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167     .98 | 6.167    1.79 |12.167   12.89 | 18.17    1.61 

                 .333     .98 | 6.333    1.79 |12.333   12.89 | 18.33    1.61 

                 .500     .98 | 6.500    1.79 |12.500   12.89 | 18.50    1.61 

                 .667     .98 | 6.667    1.79 |12.667    6.63 | 18.67    1.61 

                 .833     .98 | 6.833    1.79 |12.833    6.63 | 18.83    1.61 

                1.000     .98 | 7.000    1.79 |13.000    6.62 | 19.00    1.61 

                1.167     .98 | 7.167    1.79 |13.167    4.66 | 19.17    1.61 

                1.333     .98 | 7.333    1.79 |13.333    4.84 | 19.33    1.61 

                1.500     .98 | 7.500    1.79 |13.500    5.01 | 19.50    1.61 

                1.667     .98 | 7.667    1.79 |13.667    3.76 | 19.67    1.61 

                1.833     .98 | 7.833    1.79 |13.833    3.76 | 19.83    1.61 

                2.000     .98 | 8.000    1.79 |14.000    3.76 | 20.00    1.61 

                2.167    1.16 | 8.167    2.42 |14.167    2.69 | 20.17    1.07 

                2.333    1.16 | 8.333    2.42 |14.333    2.69 | 20.33    1.07 

                2.500    1.16 | 8.500    2.42 |14.500    2.69 | 20.50    1.07 

                2.667    1.16 | 8.667    2.42 |14.667    2.69 | 20.67    1.07 

                2.833    1.16 | 8.833    2.42 |14.833    2.69 | 20.83    1.07 
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                3.000    1.16 | 9.000    2.42 |15.000    2.69 | 21.00    1.07 

                3.167    1.16 | 9.167    2.86 |15.167    2.69 | 21.17    1.07 

                3.333    1.16 | 9.333    2.87 |15.333    2.69 | 21.33    1.07 

                3.500    1.16 | 9.500    2.87 |15.500    2.69 | 21.50    1.07 

                3.667    1.16 | 9.667    3.22 |15.667    2.69 | 21.67    1.07 

                3.833    1.16 | 9.833    3.22 |15.833    2.69 | 21.83    1.07 

                4.000    1.16 |10.000    3.22 |16.000    2.69 | 22.00    1.07 

                4.167    1.43 |10.167    4.12 |16.167    1.61 | 22.17    1.07 

                4.333    1.43 |10.333    4.12 |16.333    1.61 | 22.33    1.07 

                4.500    1.43 |10.500    4.12 |16.500    1.61 | 22.50    1.07 

                4.667    1.43 |10.667    5.55 |16.667    1.61 | 22.67    1.07 

                4.833    1.43 |10.833    5.55 |16.833    1.61 | 22.83    1.07 

                5.000    1.43 |11.000    5.55 |17.000    1.61 | 23.00    1.07 

                5.167    1.43 |11.167    8.60 |17.167    1.61 | 23.17    1.07 

                5.333    1.43 |11.333    8.60 |17.333    1.61 | 23.33    1.07 

                5.500    1.43 |11.500    8.60 |17.500    1.61 | 23.50    1.07 

                5.667    1.43 |11.667   37.25 |17.667    1.61 | 23.67    1.07 

                5.833    1.43 |11.833   68.05 |17.833    1.61 | 23.83    1.07 

                6.000    1.43 |12.000   98.84 |18.000    1.61 | 24.00    1.07 

   

     Unit Hyd Qpeak  (cms)=   1.419 

  

     PEAK FLOW       (cms)=   1.062 (i) 

     TIME TO PEAK    (hrs)=  12.667 

     RUNOFF VOLUME    (mm)=  38.976 

     TOTAL RAINFALL   (mm)=  89.534 

     RUNOFF COEFFICIENT   =    .435 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0006) |   Area    (ha)=  13.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .77 

  

     Unit Hyd Qpeak  (cms)=    .680 

  

     PEAK FLOW       (cms)=    .515 (i) 

     TIME TO PEAK    (hrs)=  12.667 

     RUNOFF VOLUME    (mm)=  38.977 

     TOTAL RAINFALL   (mm)=  89.534 

     RUNOFF COEFFICIENT   =    .435 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0007) |   Area    (ha)=   4.90   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .44 

  

     Unit Hyd Qpeak  (cms)=    .425 

  

     PEAK FLOW       (cms)=    .270 (i) 

     TIME TO PEAK    (hrs)=  12.333 

     RUNOFF VOLUME    (mm)=  38.932 

     TOTAL RAINFALL   (mm)=  89.534 

     RUNOFF COEFFICIENT   =    .435 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   5 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\50yrSCSTypeII24hr.stm    

| Ptotal= 99.98 mm |    Comments: 50-Year 24 hour SCS Type II: London Airp 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25    1.10 |  6.25    2.00 | 12.25   14.40 | 18.25    1.80 

                  .50    1.10 |  6.50    2.00 | 12.50   14.40 | 18.50    1.80 

                  .75    1.10 |  6.75    2.00 | 12.75    7.40 | 18.75    1.80 

                 1.00    1.10 |  7.00    2.00 | 13.00    7.40 | 19.00    1.80 

                 1.25    1.10 |  7.25    2.00 | 13.25    5.20 | 19.25    1.80 

                 1.50    1.10 |  7.50    2.00 | 13.50    5.60 | 19.50    1.80 

                 1.75    1.10 |  7.75    2.00 | 13.75    4.20 | 19.75    1.80 

                 2.00    1.10 |  8.00    2.00 | 14.00    4.20 | 20.00    1.80 

                 2.25    1.30 |  8.25    2.70 | 14.25    3.00 | 20.25    1.20 

                 2.50    1.30 |  8.50    2.70 | 14.50    3.00 | 20.50    1.20 

                 2.75    1.30 |  8.75    2.70 | 14.75    3.00 | 20.75    1.20 

                 3.00    1.30 |  9.00    2.70 | 15.00    3.00 | 21.00    1.20 

                 3.25    1.30 |  9.25    3.20 | 15.25    3.00 | 21.25    1.20 

                 3.50    1.30 |  9.50    3.20 | 15.50    3.00 | 21.50    1.20 

                 3.75    1.30 |  9.75    3.60 | 15.75    3.00 | 21.75    1.20 

                 4.00    1.30 | 10.00    3.60 | 16.00    3.00 | 22.00    1.20 

                 4.25    1.60 | 10.25    4.60 | 16.25    1.80 | 22.25    1.20 

                 4.50    1.60 | 10.50    4.60 | 16.50    1.80 | 22.50    1.20 

                 4.75    1.60 | 10.75    6.20 | 16.75    1.80 | 22.75    1.20 

                 5.00    1.60 | 11.00    6.20 | 17.00    1.80 | 23.00    1.20 

                 5.25    1.60 | 11.25    9.60 | 17.25    1.80 | 23.25    1.20 

                 5.50    1.60 | 11.50    9.60 | 17.50    1.80 | 23.50    1.20 

                 5.75    1.60 | 11.75   41.59 | 17.75    1.80 | 23.75    1.20 

                 6.00    1.60 | 12.00  110.37 | 18.00    1.80 | 24.00    1.20 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0005) |   Area    (ha)=  27.50   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .74 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167    1.10 | 6.167    2.00 |12.167   14.40 | 18.17    1.80 

                 .333    1.10 | 6.333    2.00 |12.333   14.40 | 18.33    1.80 

                 .500    1.10 | 6.500    2.00 |12.500   14.40 | 18.50    1.80 

                 .667    1.10 | 6.667    2.00 |12.667    7.40 | 18.67    1.80 

                 .833    1.10 | 6.833    2.00 |12.833    7.40 | 18.83    1.80 

                1.000    1.10 | 7.000    2.00 |13.000    7.40 | 19.00    1.80 

                1.167    1.10 | 7.167    2.00 |13.167    5.20 | 19.17    1.80 

                1.333    1.10 | 7.333    2.00 |13.333    5.40 | 19.33    1.80 

                1.500    1.10 | 7.500    2.00 |13.500    5.60 | 19.50    1.80 

                1.667    1.10 | 7.667    2.00 |13.667    4.20 | 19.67    1.80 

                1.833    1.10 | 7.833    2.00 |13.833    4.20 | 19.83    1.80 

                2.000    1.10 | 8.000    2.00 |14.000    4.20 | 20.00    1.80 

                2.167    1.30 | 8.167    2.70 |14.167    3.00 | 20.17    1.20 

                2.333    1.30 | 8.333    2.70 |14.333    3.00 | 20.33    1.20 

                2.500    1.30 | 8.500    2.70 |14.500    3.00 | 20.50    1.20 

                2.667    1.30 | 8.667    2.70 |14.667    3.00 | 20.67    1.20 

                2.833    1.30 | 8.833    2.70 |14.833    3.00 | 20.83    1.20 

                3.000    1.30 | 9.000    2.70 |15.000    3.00 | 21.00    1.20 

                3.167    1.30 | 9.167    3.20 |15.167    3.00 | 21.17    1.20 

                3.333    1.30 | 9.333    3.20 |15.333    3.00 | 21.33    1.20 

                3.500    1.30 | 9.500    3.20 |15.500    3.00 | 21.50    1.20 

                3.667    1.30 | 9.667    3.60 |15.667    3.00 | 21.67    1.20 

                3.833    1.30 | 9.833    3.60 |15.833    3.00 | 21.83    1.20 

                4.000    1.30 |10.000    3.60 |16.000    3.00 | 22.00    1.20 

                4.167    1.60 |10.167    4.60 |16.167    1.80 | 22.17    1.20 

                4.333    1.60 |10.333    4.60 |16.333    1.80 | 22.33    1.20 

                4.500    1.60 |10.500    4.60 |16.500    1.80 | 22.50    1.20 

                4.667    1.60 |10.667    6.20 |16.667    1.80 | 22.67    1.20 

                4.833    1.60 |10.833    6.20 |16.833    1.80 | 22.83    1.20 
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                5.000    1.60 |11.000    6.20 |17.000    1.80 | 23.00    1.20 

                5.167    1.60 |11.167    9.60 |17.167    1.80 | 23.17    1.20 

                5.333    1.60 |11.333    9.60 |17.333    1.80 | 23.33    1.20 

                5.500    1.60 |11.500    9.60 |17.500    1.80 | 23.50    1.20 

                5.667    1.60 |11.667   41.59 |17.667    1.80 | 23.67    1.20 

                5.833    1.60 |11.833   75.98 |17.833    1.80 | 23.83    1.20 

                6.000    1.60 |12.000  110.37 |18.000    1.80 | 24.00    1.20 

   

     Unit Hyd Qpeak  (cms)=   1.419 

  

     PEAK FLOW       (cms)=   1.274 (i) 

     TIME TO PEAK    (hrs)=  12.667 

     RUNOFF VOLUME    (mm)=  46.552 

     TOTAL RAINFALL   (mm)=  99.981 

     RUNOFF COEFFICIENT   =    .466 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0006) |   Area    (ha)=  13.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .77 

  

     Unit Hyd Qpeak  (cms)=    .680 

  

     PEAK FLOW       (cms)=    .618 (i) 

     TIME TO PEAK    (hrs)=  12.667 

     RUNOFF VOLUME    (mm)=  46.553 

     TOTAL RAINFALL   (mm)=  99.981 

     RUNOFF COEFFICIENT   =    .466 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0007) |   Area    (ha)=   4.90   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .44 

  

     Unit Hyd Qpeak  (cms)=    .425 

  

     PEAK FLOW       (cms)=    .324 (i) 

     TIME TO PEAK    (hrs)=  12.333 

     RUNOFF VOLUME    (mm)=  46.498 

     TOTAL RAINFALL   (mm)=  99.981 

     RUNOFF COEFFICIENT   =    .465 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   6 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\100yrSCSTYPEII124HR.stm  

| Ptotal=111.61 mm |    Comments: 100-Year 24 hour SCS: London Airport     

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25    1.23 |  6.25    2.23 | 12.25   16.07 | 18.25    2.01 

                  .50    1.23 |  6.50    2.23 | 12.50   16.07 | 18.50    2.01 

                  .75    1.23 |  6.75    2.23 | 12.75    8.26 | 18.75    2.01 

                 1.00    1.23 |  7.00    2.23 | 13.00    8.26 | 19.00    2.01 

                 1.25    1.23 |  7.25    2.23 | 13.25    5.80 | 19.25    2.01 

                 1.50    1.23 |  7.50    2.23 | 13.50    6.25 | 19.50    2.01 

                 1.75    1.23 |  7.75    2.23 | 13.75    4.69 | 19.75    2.01 

                 2.00    1.23 |  8.00    2.23 | 14.00    4.69 | 20.00    2.01 

                 2.25    1.45 |  8.25    3.01 | 14.25    3.35 | 20.25    1.34 

                 2.50    1.45 |  8.50    3.01 | 14.50    3.35 | 20.50    1.34 

                 2.75    1.45 |  8.75    3.01 | 14.75    3.35 | 20.75    1.34 

                 3.00    1.45 |  9.00    3.01 | 15.00    3.35 | 21.00    1.34 

                 3.25    1.45 |  9.25    3.57 | 15.25    3.35 | 21.25    1.34 

                 3.50    1.45 |  9.50    3.57 | 15.50    3.35 | 21.50    1.34 

                 3.75    1.45 |  9.75    4.02 | 15.75    3.35 | 21.75    1.34 

                 4.00    1.45 | 10.00    4.02 | 16.00    3.35 | 22.00    1.34 

                 4.25    1.79 | 10.25    5.13 | 16.25    2.01 | 22.25    1.34 

                 4.50    1.79 | 10.50    5.13 | 16.50    2.01 | 22.50    1.34 

                 4.75    1.79 | 10.75    6.92 | 16.75    2.01 | 22.75    1.34 

                 5.00    1.79 | 11.00    6.92 | 17.00    2.01 | 23.00    1.34 

                 5.25    1.79 | 11.25   10.71 | 17.25    2.01 | 23.25    1.34 

                 5.50    1.79 | 11.50   10.71 | 17.50    2.01 | 23.50    1.34 

                 5.75    1.79 | 11.75   46.42 | 17.75    2.01 | 23.75    1.34 

                 6.00    1.79 | 12.00  123.20 | 18.00    2.01 | 24.00    1.34 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| NASHYD    (0005) |   Area    (ha)=  27.50   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .74 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO  10.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .167    1.23 | 6.167    2.23 |12.167   16.07 | 18.17    2.01 

                 .333    1.23 | 6.333    2.23 |12.333   16.07 | 18.33    2.01 

                 .500    1.23 | 6.500    2.23 |12.500   16.07 | 18.50    2.01 

                 .667    1.23 | 6.667    2.23 |12.667    8.26 | 18.67    2.01 

                 .833    1.23 | 6.833    2.23 |12.833    8.26 | 18.83    2.01 

                1.000    1.23 | 7.000    2.23 |13.000    8.26 | 19.00    2.01 

                1.167    1.23 | 7.167    2.23 |13.167    5.80 | 19.17    2.01 

                1.333    1.23 | 7.333    2.23 |13.333    6.03 | 19.33    2.01 

                1.500    1.23 | 7.500    2.23 |13.500    6.25 | 19.50    2.01 

                1.667    1.23 | 7.667    2.23 |13.667    4.69 | 19.67    2.01 

                1.833    1.23 | 7.833    2.23 |13.833    4.69 | 19.83    2.01 

                2.000    1.23 | 8.000    2.23 |14.000    4.69 | 20.00    2.01 

                2.167    1.45 | 8.167    3.01 |14.167    3.35 | 20.17    1.34 

                2.333    1.45 | 8.333    3.01 |14.333    3.35 | 20.33    1.34 

                2.500    1.45 | 8.500    3.01 |14.500    3.35 | 20.50    1.34 

                2.667    1.45 | 8.667    3.01 |14.667    3.35 | 20.67    1.34 

                2.833    1.45 | 8.833    3.01 |14.833    3.35 | 20.83    1.34 

                3.000    1.45 | 9.000    3.01 |15.000    3.35 | 21.00    1.34 

                3.167    1.45 | 9.167    3.57 |15.167    3.35 | 21.17    1.34 

                3.333    1.45 | 9.333    3.57 |15.333    3.35 | 21.33    1.34 

                3.500    1.45 | 9.500    3.57 |15.500    3.35 | 21.50    1.34 

                3.667    1.45 | 9.667    4.02 |15.667    3.35 | 21.67    1.34 

                3.833    1.45 | 9.833    4.02 |15.833    3.35 | 21.83    1.34 

                4.000    1.45 |10.000    4.02 |16.000    3.35 | 22.00    1.34 

                4.167    1.79 |10.167    5.13 |16.167    2.01 | 22.17    1.34 

                4.333    1.79 |10.333    5.13 |16.333    2.01 | 22.33    1.34 

                4.500    1.79 |10.500    5.13 |16.500    2.01 | 22.50    1.34 

                4.667    1.79 |10.667    6.92 |16.667    2.01 | 22.67    1.34 

                4.833    1.79 |10.833    6.92 |16.833    2.01 | 22.83    1.34 

                5.000    1.79 |11.000    6.92 |17.000    2.01 | 23.00    1.34 

                5.167    1.79 |11.167   10.71 |17.167    2.01 | 23.17    1.34 

                5.333    1.79 |11.333   10.71 |17.333    2.01 | 23.33    1.34 

                5.500    1.79 |11.500   10.71 |17.500    2.01 | 23.50    1.34 

                5.667    1.79 |11.667   46.42 |17.667    2.01 | 23.67    1.34 

                5.833    1.79 |11.833   84.81 |17.833    2.01 | 23.83    1.34 

                6.000    1.79 |12.000  123.20 |18.000    2.01 | 24.00    1.34 

   

     Unit Hyd Qpeak  (cms)=   1.419 

  

     PEAK FLOW       (cms)=   1.519 (i) 

     TIME TO PEAK    (hrs)=  12.667 
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     RUNOFF VOLUME    (mm)=  55.330 

     TOTAL RAINFALL   (mm)= 111.612 

     RUNOFF COEFFICIENT   =    .496 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0006) |   Area    (ha)=  13.70   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .77 

  

     Unit Hyd Qpeak  (cms)=    .680 

  

     PEAK FLOW       (cms)=    .738 (i) 

     TIME TO PEAK    (hrs)=  12.667 

     RUNOFF VOLUME    (mm)=  55.332 

     TOTAL RAINFALL   (mm)= 111.612 

     RUNOFF COEFFICIENT   =    .496 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| NASHYD    (0007) |   Area    (ha)=   4.90   Curve Number   (CN)= 72.0 

|ID= 1 DT=10.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00 

--------------------   U.H. Tp(hrs)=    .44 

  

     Unit Hyd Qpeak  (cms)=    .425 

  

     PEAK FLOW       (cms)=    .387 (i) 

     TIME TO PEAK    (hrs)=  12.333 

     RUNOFF VOLUME    (mm)=  55.267 

     TOTAL RAINFALL   (mm)= 111.612 

     RUNOFF COEFFICIENT   =    .495 

  

     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

   

 FINISH 

===============================================================================================

============ 
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Appendix C: 

Hydraulic Analysis of Dingman Creek 
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Appendix D: 

SWM Calculations 

  



GREEN VALLEY ESTATES INC. 

City of London, Ontario

Project # : 12116

Date: OCTOBER 2013

VO2 Data Calculation (Post Development Conditions)

North Pond

Total area to North SWM Pond

Parks, Open Space and SWM Pond 2.21 0.2 0%

Residential - Townhouse 3.20 0.65 64%

Residential - Family/Semi Detached 9.16 0.5 43%

Residential - Apartments 0.00 0.67 67%

Commercial, Institutional and Industrial 0.00 0.8 86%

Roads 6.34 0.9 100%

Lands to be retained by Owner 4.58 0.8 86%

Total Controlled Area 25.49 - -

Weighted Average - 0.65 64%

25.49 ha

Overall Weighted Imperviousness = 64%

Total Area Tributary to North SWM Pond =

Controlled Areas

Area (ha)
Runoff 

Coefficient
Imperviousness



GREEN VALLEY ESTATES INC. 

City of London, Ontario

Project # : 12116

Date: OCTOBER 2013

VO2 Data Calculation (Post Development Conditions)

Southwest Pond

Total area to Southwest SWM Pond

Parks, Open Space and SWM Pond 0.88 0.2 0%

Residential - Townhouse 0.00 0.65 64%

Residential - Family/Semi Detached 3.27 0.5 43%

Residential - Apartments 0.00 0.67 67%

Commercial, Institutional and Industrial 0.00 0.8 86%

Roads 1.34 0.9 100%

Lands to be retained by Owner 2.12 0.8 86%

Total Controlled Area 7.60 - -

Weighted Average - 0.62 60%

7.60 ha

Overall Weighted Imperviousness = 60%

Controlled Areas

Total Area Tributary to South SWM Pond =

Area (ha)
Runoff 

Coefficient
Imperviousness



GREEN VALLEY ESTATES INC. 

City of London, Ontario

Project # : 12116

Date: OCTOBER 2013

VO2 Data Calculation (Post Development Conditions)

Southeast Pond

Total area to Southeast SWM Pond

Parks, Open Space and SWM Pond 0.70 0.2 0%

Residential - Townhouse 0.46 0.65 64%

Residential - Family/Semi Detached 1.97 0.5 43%

Residential - Apartments 0.00 0.67 67%

Commercial, Institutional and Industrial 0.00 0.8 86%

Roads 0.63 0.9 100%

Lands to be retained by Owner 1.81 0.8 86%

Total Controlled Area 5.57 - -

Weighted Average - 0.62 60%

5.57 ha

Overall Weighted Imperviousness = 60%

Area (ha)
Runoff 

Coefficient
Imperviousness

Controlled Areas

Total Area Tributary to South SWM Pond =



GREEN VALLEY ESTATES INC. 

City of London, Ontario

Project # : 12116

Date: OCTOBER 2013

North SWM Pond Water Quality Storage Volume

SWM Type = Wet Pond

Level of Protection = Normal

Drainage Area = 25.49 ha

Area-Weighted Imperviousness = 64%

Permanent Pool Unit Volume Requirement = 81.65 m
3
/ha

Total Water Quality Storage Volume Required = 2,081 m
3

Total Water Quality Storage Volume Provided = 6,083 m
3

* Values in table for Wet Ponds and Wetlands include 40m
3
/ha of extended detention storage.

Table A.1 – MOE Water Quality Storage Requirements (SWMP 2003)*

2013-10 -Permanent Pool & Erosion Vol (SCS Storm) 12/9/2013



GREEN VALLEY ESTATES INC. 

City of London, Ontario

Project # : 12116

Date: OCTOBER 2013

Southwest SWM Pond Water Quality Storage Volume

SWM Type = Wet Pond

Level of Protection = Normal

Drainage Area = 7.60 ha

Area-Weighted Imperviousness = 60%

Permanent Pool Unit Volume Requirement = 76.54 m
3
/ha

Total Water Quality Storage Volume Required = 582 m
3

Total Water Quality Storage Volume Provided = 1,477 m
3

* Values in table for Wet Ponds and Wetlands include 40m
3
/ha of extended detention storage.

Table A.1 – MOE Water Quality Storage Requirements (SWMP 2003)*

2013-10 -Permanent Pool & Erosion Vol (SCS Storm) 12/9/2013



GREEN VALLEY ESTATES INC. 

City of London, Ontario

Project # : 12116

Date: OCTOBER 2013

Southeast SWM Pond Water Quality Storage Volume

SWM Type = Wet Pond

Level of Protection = Normal

Drainage Area = 5.57 ha

Area-Weighted Imperviousness = 60%

Permanent Pool Unit Volume Requirement = 76.07 m
3
/ha

Total Water Quality Storage Volume Required = 424 m
3

Total Water Quality Storage Volume Provided = 779 m
3

Table A.1 – MOE Water Quality Storage Requirements (SWMP 2003)*

* Values in table for Wet Ponds and Wetlands include 40m
3
/ha of extended detention storage.

2013-10 -Permanent Pool & Erosion Vol (SCS Storm) 12/9/2013



GREEN VALLEY ESTATES INC. 

City of London, Ontario

Project # : 12116

Date: OCTOBER 2013

Erosion Control Volume and Release Rate

North Pond

Input:

Area = 25.49  (ha)

R.V = 15.117  (mm) 

Draw Down Time = 72  (hrs)

Calculations:

Storage = 3,853       (m
3
)

Average Outflow = 0.015 (m
3
/s)

Peak Outflow = 0.022 (m
3
/s) -Estimated at 1.5 times Average Outflow

12/9/2013



GREEN VALLEY ESTATES INC. 

City of London, Ontario

Project # : 12116

Date: OCTOBER 2013

Erosion Control Volume and Release Rate

Southwest Pond

Input:

Area = 7.60  (ha)

R.V = 14.049  (mm) 

Draw Down Time = 72  (hrs)

Calculations:

Storage = 1,068       (m
3
)

Average Outflow = 0.004 (m
3
/s)

Peak Outflow = 0.006 (m
3
/s) -Estimated at 1.5 times Average Outflow

12/9/2013



GREEN VALLEY ESTATES INC. 

City of London, Ontario

Project # : 12116

Date: OCTOBER 2013

Erosion Control Volume and Release Rate

Southeast Pond

Input:

Area = 5.57  (ha)

R.V = 14.049  (mm) 

Draw Down Time = 72  (hrs)

Calculations:

Storage = 782          (m
3
)

Average Outflow = 0.003 (m
3
/s)

Peak Outflow = 0.005 (m
3
/s) -Estimated at 1.5 times Average Outflow

12/9/2013



North SWM Pond Storage Calculations Project#: 12116

STAGE / STORAGE INFORMATION

POND CHARACTERISTICS (m) (m) (m
2
) (m

2
) (m

2
) (m

2
) (m

3
) (m

3
) (m

3
)

Pond Base: 260.90 0.00 1609 3143 4752 0 0 0

Base of Pond: 260.90 261.70 0.80 2479 4296 6775 5764 4611 4,611 0

N.W.L.: 261.90 masl nwl 261.90 1.00 2944 5004 7947 7361 1472 6,083 0

Increment for Volume: 0.1 m 262.70 1.80 10021 10021 8984 7187 13,271 7,187

Required Permanent Pool Volume: 582 m
3

hwl 100yr 263.70 2.80 12560 12560 11290 11290 24,561 18,478

Permanent Pool Volume Provided: 6083 m
3

264.00 3.10 13416 13416 12988 3896 28458 22374

VOLUME

Known Water Level: 261.90

INCL. P.P. ACTIVE ONLY

Lower Known Elevation: 261.9

Lower Known Volume: 6083.2123

Upper Known Elevation: 262.7

Upper Known Volume: 13270.7055

Volume of Known W.L. Elevation: 6083 0

Erosion Control Storage Required:

Active Storage Required: 3250

Water Level of Known Volume

Known Volume: 5900

INCL. P.P. ACTIVE ONLY

Lower Known Elevation: #N/A 261.90

Lower Known Volume: #N/A 0.00

Upper Known Elevation: #N/A 262.70

Upper Known Volume: #N/A 7187.49

W.L. Elevation of Known Volume: #N/A 262.56

Required Volumes:

Permanent Pool 582 cum

Active Storage 4500 cum

Oct-13

Elevation Stage Area Area 2 Total Area Avg. Area
Incremental 

Storage

Cumulative 

Storage

Cumulative 

Storage above 

Permanent Pool
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Southwest SWM Pond Storage Calculations Project#: 12116

STAGE / STORAGE INFORMATION

POND CHARACTERISTICS (m) (m) (m
2
) (m

2
) (m

2
) (m

2
) (m

3
) (m

3
) (m

3
)

Pond Base: 261.00 0.00 132 518 650 0 0 0

Base of Pond: 261.00 261.80 0.80 490 1418 1908 1279 1023 1,023 0

N.W.L.: 262.00 masl nwl 262.00 1.00 713 1912 2625 2267 453 1,477 0

Increment for Volume: 0.1 m 262.50 1.50 3670 3670 3147 1574 3,051 1,574

Required Permanent Pool Volume: 582 m
3

263.00 2.00 4512 4512 4091 2045 5,096 3,619

Permanent Pool Volume Provided: 1477 m
3

hwl 100yr 263.50 2.50 5400 5400 4956 2478 7574 6097

263.80 2.80 5945 5945 5672 1702 9276 7799

VOLUME

Known Water Level: 262.00

INCL. P.P. ACTIVE ONLY

Lower Known Elevation: 262

Lower Known Volume: 1476.8017

Upper Known Elevation: 262.5

Upper Known Volume: 3050.5347

Volume of Known W.L. Elevation: 1477 0

Erosion Control Storage Required:

Active Storage Required: 3250

Water Level of Known Volume

Known Volume: 1700

INCL. P.P. ACTIVE ONLY

Lower Known Elevation: #N/A 262.50

Lower Known Volume: #N/A 1573.73

Upper Known Elevation: #N/A 263.00

Upper Known Volume: #N/A 3619.22

W.L. Elevation of Known Volume: #N/A 262.53

Required Volumes:

Permanent Pool 582 cum

Active Storage 4500 cum

Oct-13

Elevation Stage Area Area 2 Total Area Avg. Area
Incremental 

Storage

Cumulative 

Storage

Cumulative 

Storage above 

Permanent Pool

0 
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Southeast SWM Pond Storage Calculations Project#: 12116

STAGE / STORAGE INFORMATION

POND CHARACTERISTICS (m) (m) (m
2
) (m

2
) (m

2
) (m

2
) (m

3
) (m

3
) (m

3
)

Pond Base: 261.30 0.00 80 130 210 0 0 0

Base of Pond: 261.30 261.50 0.20 140 278 417 314 63 63 0

N.W.L.: 262.30 masl 261.70 0.40 207 419 626 522 104 167 0

Increment for Volume: 0.1 m 261.90 0.60 280 565 845 736 147 314 0

Required Permanent Pool Volume: 424 m
3

262.10 0.80 367 724 1091 968 194 508 0

Permanent Pool Volume Provided: 779 m
3

nwl 262.30 1.00 552 1067 1619 1355 271 779 0

262.80 1.50 2368 2368 1994 997 1776 997

100 yr wl 263.80 2.50 3644 3644 3006 3006 4782 4003

VOLUME 264.10 2.80 4102 4102 3873 1162 5944 5165

Known Water Level: 263.80

INCL. P.P. ACTIVE ONLY

Lower Known Elevation: 263.8

Lower Known Volume: 4781.72015

Upper Known Elevation: 264.1

Upper Known Volume: 5943.59945

Volume of Known W.L. Elevation: 4782 4003

Erosion Control Storage Required:

Active Storage Required: 3250

Water Level of Known Volume

Known Volume: 424 1220

INCL. P.P. ACTIVE ONLY

Lower Known Elevation: 261.9 262.80

Lower Known Volume: 314.2004 996.83

Upper Known Elevation: 262.1 263.80

Upper Known Volume: 507.7937 4002.87

W.L. Elevation of Known Volume: 262.01 262.87

Required Volumes:

Permanent Pool 424 cum

Active Storage 3250 cum

Oct-13

Elevation Stage Area Area 2 Total Area Avg. Area
Incremental 

Storage

Cumulative 

Storage

Cumulative 

Storage above 

Permanent Pool

0 63 167 314 508 
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INFILTRATION CALCULATIONS - North
London GE I and GEII

Project # : 12116

STEP 1:

Pre-development Conditions:

Hydrologic Cycle Component Values:

957 mm/yr * London International Airport Precipitation Data (1941-2001)

549 mm/yr

163 mm/yr

245 mm/yr

Tributary Area = 25.49 ha

Pre-development Runoff Coefficient = 0.20

Pre-development Imperviousness = 0.00

Pre-development Pervious Area for Infiltration = 25.49 ha

Total Annual Infiltration Volume = Annual Infiltration Depth x Pervious Site Area

4,152         = 163 mm/yr x 25.49 ha 

41,522       = 163 mm/yr X 254900 m2

= 41,522       m
3

/yr ……………………….……..………..……... (1)

STEP 2:

Post Development Conditions:

957 mm/yr * London International Airport Precipitation Data (1941-2001)

534 mm/yr

190 mm/yr

232 mm/yr

Tributary Area = 25.49 ha

Post-development Runoff Coefficient = 0.65

Post-development Imperviousness = 0.64

Post-development Pervious Area for Infiltration = 9.10 ha

Total Annual Infiltration Volume = Annual Infiltration Depth x Pervious Site Area

1733 = 190 mm/yr x 9.1 ha 

17332 = 190 mm/yr X 91000 m2

= 17,332       m
3

/yr ……………………….……..………..……... (2)

Annual Infiltration Deficit Volume = Pre-development Infiltration Volume - Post-development Infiltration Volume

= 41522 m3/yr - 17332 m3/yr 

= 24,190       m
3

/yr ……………………….……..………..……... (3)

Based on Table 3.1 MOE SWM Planning and Design Manual, with B soil group and moderately rooted crops, the landscape area has the 

following hydrologic characteristic:

Based on Table 3.1 MOE SWM Planning and Design Manual, with B soil group and urban lawns, the landscape area has the following 

hydrologic characteristic:

Therefore, the pre-development infiltration volume is:

Precipitation =

Evapo-transpiration =

Infiltration =

Runoff =

The post-development infiltration volume is equal to that occurring on the pervious area, as follows: 

Precipitation =

Evapo-transpiration =

Therefore, the post development infiltration volume is:

Infiltration =

Runoff =



INFILTRATION CALCULATIONS - Southwest
London GE I and GEII

Project # : 12116

STEP 1:

Pre-development Conditions:

Hydrologic Cycle Component Values:

957 mm/yr * London International Airport Precipitation Data (1941-2001)

549 mm/yr

163 mm/yr

245 mm/yr

Tributary Area = 7.60 ha

Pre-development Runoff Coefficient = 0.20

Pre-development Imperviousness = 0.00

Pre-development Pervious Area for Infiltration = 7.60 ha

Total Annual Infiltration Volume = Annual Infiltration Depth x Pervious Site Area

1,238         = 163 mm/yr x 7.6 ha 

12,380       = 163 mm/yr X 76000 m2

= 12,380       m
3

/yr ……………………….……..………..……... (1)

STEP 2:

Post Development Conditions:

957 mm/yr * London International Airport Precipitation Data (1941-2001)

534 mm/yr

190 mm/yr

232 mm/yr

Tributary Area = 7.60 ha

Post-development Runoff Coefficient = 0.62

Post-development Imperviousness = 0.60

Post-development Pervious Area for Infiltration = 3.04 ha

Total Annual Infiltration Volume = Annual Infiltration Depth x Pervious Site Area

579 = 190 mm/yr x 3.04 ha 

5788 = 190 mm/yr X 30400 m2

= 5,788         m
3

/yr ……………………….……..………..……... (2)

Annual Infiltration Deficit Volume = Pre-development Infiltration Volume - Post-development Infiltration Volume

= 12380 m3/yr - 5788 m3/yr 

= 6,592         m
3

/yr ……………………….……..………..……... (3)

Based on Table 3.1 MOE SWM Planning and Design Manual, with B soil group and moderately rooted crops, the landscape area has the 

following hydrologic characteristic:

Precipitation =

Evapo-transpiration =

Infiltration =

Runoff =

Therefore, the pre-development infiltration volume is:

Based on Table 3.1 MOE SWM Planning and Design Manual, with B soil group and urban lawns, the landscape area has the following 

hydrologic characteristic:

The post-development infiltration volume is equal to that occurring on the pervious area, as follows: 

Precipitation =

Evapo-transpiration =

Infiltration =

Runoff =

Therefore, the post development infiltration volume is:



INFILTRATION CALCULATIONS - Southeast
London GE I and GEII

Project # : 12116

STEP 1:

Pre-development Conditions:

Hydrologic Cycle Component Values:

957 mm/yr * London International Airport Precipitation Data (1941-2001)

549 mm/yr

163 mm/yr

245 mm/yr

Tributary Area = 5.57 ha

Pre-development Runoff Coefficient = 0.20

Pre-development Imperviousness = 0.00

Pre-development Pervious Area for Infiltration = 5.57 ha

Total Annual Infiltration Volume = Annual Infiltration Depth x Pervious Site Area

907            = 163 mm/yr x 5.57 ha 

9,073         = 163 mm/yr X 55700 m2

= 9,073         m
3

/yr ……………………….……..………..……... (1)

STEP 2:

Post Development Conditions:

957 mm/yr * London International Airport Precipitation Data (1941-2001)

534 mm/yr

190 mm/yr

232 mm/yr

Tributary Area = 5.57 ha

Post-development Runoff Coefficient = 0.62

Post-development Imperviousness = 0.60

Post-development Pervious Area for Infiltration = 2.23 ha

Total Annual Infiltration Volume = Annual Infiltration Depth x Pervious Site Area

424 = 190 mm/yr x 2.23 ha 

4242 = 190 mm/yr X 22300 m2

= 4,242         m
3

/yr ……………………….……..………..……... (2)

Annual Infiltration Deficit Volume = Pre-development Infiltration Volume - Post-development Infiltration Volume

= 9073 m3/yr - 4242 m3/yr 

= 4,831         m
3

/yr ……………………….……..………..……... (3)

Based on Table 3.1 MOE SWM Planning and Design Manual, with B soil group and moderately rooted crops, the landscape area has the 

following hydrologic characteristic:

Precipitation =

Evapo-transpiration =

Infiltration =

Runoff =

Therefore, the pre-development infiltration volume is:

Based on Table 3.1 MOE SWM Planning and Design Manual, with B soil group and urban lawns, the landscape area has the following 

hydrologic characteristic:

The post-development infiltration volume is equal to that occurring on the pervious area, as follows: 

Precipitation =

Evapo-transpiration =

Infiltration =

Runoff =

Therefore, the post development infiltration volume is:



Green Valley Estates Inc.  and  
Green Valley Estates II Inc. FSR 

  ________________________________________________________________________________________________________________CITY OF LONDON 
 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix E: 

VO2 Modelling Output –  

Post Development Hydrology 
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  Input   filename: C:\Program Files\Visual OTTHYMO v2.0\voin.dat                                                                            

  Output  filename: G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR Calcs\VO2\12116 

VO2 Sept 2013\Proposed 1hr AES.out              
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DATE: 09/12/2013                           TIME: 11:53:51 AM     

 

USER:                                                    

 

 

   

COMMENTS: ____________________________________________________________ 

 

   

-----------------------------------------------------------------------------------------------

------------ 

  **************************** 

  ** SIMULATION NUMBER:   1 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              25MM4HR.STM                                   

| Ptotal= 25.00 mm |    Comments: Twenty-Five mm Four Hour Chicago Storm   

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    2.07 |  1.17    5.70 |  2.17    5.19 |  3.17    2.80 

                  .33    2.27 |  1.33   10.78 |  2.33    4.47 |  3.33    2.62 

                  .50    2.52 |  1.50   50.21 |  2.50    3.95 |  3.50    2.48 

                  .67    2.88 |  1.67   13.37 |  2.67    3.56 |  3.67    2.35 

                  .83    3.38 |  1.83    8.29 |  2.83    3.25 |  3.83    2.23 

                 1.00    4.18 |  2.00    6.30 |  3.00    3.01 |  4.00    2.14 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 



12116 London GE I and GEII - FSR 

Hydrologic Model Output – Proposed Conditions (1 hour AES storms) 25mm, 2 yr, 5 yr, 25yr, 50yr and 100 yr                          October 2013 
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     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083    2.07 | 1.083    5.70 | 2.083    5.19 |  3.08    2.80 

                 .167    2.07 | 1.167    5.70 | 2.167    5.19 |  3.17    2.80 

                 .250    2.27 | 1.250   10.78 | 2.250    4.47 |  3.25    2.62 

                 .333    2.27 | 1.333   10.78 | 2.333    4.47 |  3.33    2.62 

                 .417    2.52 | 1.417   50.21 | 2.417    3.95 |  3.42    2.48 

                 .500    2.52 | 1.500   50.21 | 2.500    3.95 |  3.50    2.48 

                 .583    2.88 | 1.583   13.37 | 2.583    3.56 |  3.58    2.35 

                 .667    2.88 | 1.667   13.37 | 2.667    3.56 |  3.67    2.35 

                 .750    3.38 | 1.750    8.29 | 2.750    3.25 |  3.75    2.23 

                 .833    3.38 | 1.833    8.29 | 2.833    3.25 |  3.83    2.23 

                 .917    4.17 | 1.917    6.30 | 2.917    3.01 |  3.92    2.14 

                1.000    4.18 | 2.000    6.29 | 3.000    3.01 |  4.00    2.14 

   

     Max.Eff.Inten.(mm/hr)=      50.21         4.80 

                over (min)       10.00        35.00 

     Storage Coeff.  (min)=       7.87 (ii)   31.65 (ii) 

     Unit Hyd. Tpeak (min)=      10.00        35.00 

     Unit Hyd. peak  (cms)=        .13          .03 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.44          .06          1.458 (iii) 

     TIME TO PEAK    (hrs)=       1.58         2.00           1.58 

     RUNOFF VOLUME    (mm)=      24.00         1.80          15.12 

     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00 

     RUNOFF COEFFICIENT   =        .96          .07            .60 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .3720      .8100 

                           .0220      .3853   |    .5394     1.1000 

                           .1146      .4200   |    .6744     1.2000 

                           .2502      .6600   |    .8190     1.3500 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      1.46      1.58      15.12 

     OUTFLOW: ID= 1 (0006)     25.50       .02      4.25      14.60 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  1.44 

                   TIME SHIFT OF PEAK FLOW         (min)=160.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .3667 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      50.21         5.12 

                over (min)        5.00        30.00 

     Storage Coeff.  (min)=       5.48 (ii)   28.65 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        30.00 

     Unit Hyd. peak  (cms)=        .20          .04 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .51          .02           .512 (iii) 

     TIME TO PEAK    (hrs)=       1.50         1.92           1.50 

     RUNOFF VOLUME    (mm)=      24.00         1.90          14.05 

     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00 

     RUNOFF COEFFICIENT   =        .96          .08            .56 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1092      .2400 

                           .0060      .1068   |    .1584      .3100 

                           .0336      .1300   |    .1980      .3500 

                           .0750      .1910   |    .2406      .3900 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60       .51      1.50      14.05 

     OUTFLOW: ID= 1 (0007)      7.60       .01      4.17      13.45 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  1.12 

                   TIME SHIFT OF PEAK FLOW         (min)=160.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1018 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      50.21         5.12 

                over (min)        5.00        30.00 

     Storage Coeff.  (min)=       5.00 (ii)   28.17 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        30.00 

     Unit Hyd. peak  (cms)=        .21          .04 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .38          .02           .386 (iii) 

     TIME TO PEAK    (hrs)=       1.50         1.92           1.50 

     RUNOFF VOLUME    (mm)=      24.00         1.90          14.05 

     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00 

     RUNOFF COEFFICIENT   =        .96          .08            .56 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
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       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1152      .1800 

                           .0050      .0782   |    .1668      .2200 

                           .0354      .0880   |    .2082      .2500 

                           .0792      .1400   |    .2532      .2800 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60       .39      1.50      14.05 

     OUTFLOW: ID= 1 (0009)      5.60       .00      4.17      13.34 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  1.23 

                   TIME SHIFT OF PEAK FLOW         (min)=160.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .0746 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   2 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              1hrAES\AES2yr.stm                             

| Ptotal= 24.25 mm |    Comments: City of London AES 2Yr 1-Hour Distributi 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .08     .00 |   .42   71.19 |   .75    3.81 |  1.08     .08 

                  .17   17.80 |   .50   70.33 |   .83    1.44 | 

                  .25   35.59 |   .58   26.60 |   .92     .54 | 

                  .33   53.39 |   .67   10.06 |  1.00     .21 | 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      71.19        50.49 

                over (min)        5.00        20.00 

     Storage Coeff.  (min)=       6.85 (ii)   16.12 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        20.00 

     Unit Hyd. peak  (cms)=        .18          .06 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       2.67          .47          2.884 (iii) 

     TIME TO PEAK    (hrs)=        .50          .67            .50 

     RUNOFF VOLUME    (mm)=      23.25         8.65          17.41 

     TOTAL RAINFALL   (mm)=      24.25        24.25          24.25 

     RUNOFF COEFFICIENT   =        .96          .36            .72 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .3720      .8100 

                           .0220      .3853   |    .5394     1.1000 

                           .1146      .4200   |    .6744     1.2000 

                           .2502      .6600   |    .8190     1.3500 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      2.88       .50      17.41 

     OUTFLOW: ID= 1 (0006)     25.50       .11      1.17      16.89 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  3.91 

                   TIME SHIFT OF PEAK FLOW         (min)= 40.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .4195 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      71.19        51.49 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       4.76 (ii)   13.97 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .22          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .78          .19           .899 (iii) 

     TIME TO PEAK    (hrs)=        .50          .67            .50 

     RUNOFF VOLUME    (mm)=      23.25         8.81          16.75 

     TOTAL RAINFALL   (mm)=      24.25        24.25          24.25 

     RUNOFF COEFFICIENT   =        .96          .36            .69 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1092      .2400 

                           .0060      .1068   |    .1584      .3100 
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                           .0336      .1300   |    .1980      .3500 

                           .0750      .1910   |    .2406      .3900 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60       .90       .50      16.75 

     OUTFLOW: ID= 1 (0007)      7.60       .02      1.17      16.16 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  2.63 

                   TIME SHIFT OF PEAK FLOW         (min)= 40.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1216 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      71.19        51.49 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       4.34 (ii)   13.55 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .23          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .58          .14           .670 (iii) 

     TIME TO PEAK    (hrs)=        .50          .67            .50 

     RUNOFF VOLUME    (mm)=      23.25         8.81          16.75 

     TOTAL RAINFALL   (mm)=      24.25        24.25          24.25 

     RUNOFF COEFFICIENT   =        .96          .36            .69 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1152      .1800 

                           .0050      .0782   |    .1668      .2200 

                           .0354      .0880   |    .2082      .2500 

                           .0792      .1400   |    .2532      .2800 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60       .67       .50      16.75 

     OUTFLOW: ID= 1 (0009)      5.60       .03      1.00      16.04 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.10 

                   TIME SHIFT OF PEAK FLOW         (min)= 30.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .0877 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   3 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              1hrAES\AES5yr.stm                             

| Ptotal= 35.09 mm |    Comments: City of London AES 5 Yr 1-Hour Distribut 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .08     .00 |   .42  102.99 |   .75    5.51 |  1.08     .11 

                  .17   25.75 |   .50  101.75 |   .83    2.08 | 

                  .25   51.49 |   .58   38.48 |   .92     .79 | 

                  .33   77.24 |   .67   14.56 |  1.00     .30 | 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     102.99        86.34 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       5.91 (ii)   13.39 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .19          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       4.00         1.13          4.845 (iii) 

     TIME TO PEAK    (hrs)=        .50          .58            .50 

     RUNOFF VOLUME    (mm)=      34.09        18.52          27.86 

     TOTAL RAINFALL   (mm)=      35.09        35.09          35.09 

     RUNOFF COEFFICIENT   =        .97          .53            .79 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .3720      .8100 

                           .0220      .3853   |    .5394     1.1000 

                           .1146      .4200   |    .6744     1.2000 

                           .2502      .6600   |    .8190     1.3500 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      4.84       .50      27.86 

     OUTFLOW: ID= 1 (0006)     25.50       .25      1.08      27.30 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.07 

                   TIME SHIFT OF PEAK FLOW         (min)= 35.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .6520 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 
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| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     102.99        87.79 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       4.11 (ii)   11.54 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .24          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.15          .41          1.462 (iii) 

     TIME TO PEAK    (hrs)=        .50          .58            .50 

     RUNOFF VOLUME    (mm)=      34.09        18.69          27.16 

     TOTAL RAINFALL   (mm)=      35.09        35.09          35.09 

     RUNOFF COEFFICIENT   =        .97          .53            .77 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1092      .2400 

                           .0060      .1068   |    .1584      .3100 

                           .0336      .1300   |    .1980      .3500 

                           .0750      .1910   |    .2406      .3900 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      1.46       .50      27.16 

     OUTFLOW: ID= 1 (0007)      7.60       .07      1.00      26.56 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.09 

                   TIME SHIFT OF PEAK FLOW         (min)= 30.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1903 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     102.99        87.79 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       3.75 (ii)   11.18 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .25          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .85          .31          1.088 (iii) 

     TIME TO PEAK    (hrs)=        .50          .58            .50 

     RUNOFF VOLUME    (mm)=      34.09        18.69          27.16 

     TOTAL RAINFALL   (mm)=      35.09        35.09          35.09 

     RUNOFF COEFFICIENT   =        .97          .53            .77 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1152      .1800 

                           .0050      .0782   |    .1668      .2200 

                           .0354      .0880   |    .2082      .2500 

                           .0792      .1400   |    .2532      .2800 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60      1.09       .50      27.16 

     OUTFLOW: ID= 1 (0009)      5.60       .08      1.00      26.45 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  7.03 

                   TIME SHIFT OF PEAK FLOW         (min)= 30.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1370 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   4 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              1hrAES\AES10yr.stm                            

| Ptotal= 42.24 mm |    Comments: City of London AES 10Yr 1-Hour Distribut 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .08     .00 |   .42  123.99 |   .75    6.63 |  1.08     .14 

                  .17   31.00 |   .50  122.50 |   .83    2.51 | 

                  .25   62.00 |   .58   46.33 |   .92     .95 | 

                  .33   92.99 |   .67   17.53 |  1.00     .36 | 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     123.99       110.02 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       5.48 (ii)   12.28 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 
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     Unit Hyd. peak  (cms)=        .20          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       4.88         1.57          6.092 (iii) 

     TIME TO PEAK    (hrs)=        .50          .58            .50 

     RUNOFF VOLUME    (mm)=      41.24        25.05          34.76 

     TOTAL RAINFALL   (mm)=      42.24        42.24          42.24 

     RUNOFF COEFFICIENT   =        .98          .59            .82 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .3720      .8100 

                           .0220      .3853   |    .5394     1.1000 

                           .1146      .4200   |    .6744     1.2000 

                           .2502      .6600   |    .8190     1.3500 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      6.09       .50      34.76 

     OUTFLOW: ID= 1 (0006)     25.50       .37      1.00      34.18 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.04 

                   TIME SHIFT OF PEAK FLOW         (min)= 30.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .8060 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     123.99       111.76 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       3.81 (ii)   10.56 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .25          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.39          .57          1.837 (iii) 

     TIME TO PEAK    (hrs)=        .50          .58            .50 

     RUNOFF VOLUME    (mm)=      41.24        25.21          34.03 

     TOTAL RAINFALL   (mm)=      42.24        42.24          42.24 

     RUNOFF COEFFICIENT   =        .98          .60            .81 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1092      .2400 

                           .0060      .1068   |    .1584      .3100 

                           .0336      .1300   |    .1980      .3500 

                           .0750      .1910   |    .2406      .3900 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      1.84       .50      34.03 

     OUTFLOW: ID= 1 (0007)      7.60       .11      1.00      33.43 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.80 

                   TIME SHIFT OF PEAK FLOW         (min)= 30.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .2363 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     123.99       111.76 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       3.48 (ii)   10.23 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .26          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.03          .43          1.366 (iii) 

     TIME TO PEAK    (hrs)=        .50          .58            .50 

     RUNOFF VOLUME    (mm)=      41.24        25.21          34.03 

     TOTAL RAINFALL   (mm)=      42.24        42.24          42.24 

     RUNOFF COEFFICIENT   =        .98          .60            .81 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1152      .1800 

                           .0050      .0782   |    .1668      .2200 

                           .0354      .0880   |    .2082      .2500 

                           .0792      .1400   |    .2532      .2800 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60      1.37       .50      34.03 

     OUTFLOW: ID= 1 (0009)      5.60       .11       .92      33.32 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  7.76 

                   TIME SHIFT OF PEAK FLOW         (min)= 25.00 
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                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1699 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   5 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              1hrAES\AES25yr.stm                            

| Ptotal= 51.29 mm |    Comments: City of London AES 25Yr 1-Hour Distribut 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .08     .00 |   .42  150.54 |   .75    8.05 |  1.08     .16 

                  .17   37.64 |   .50  148.73 |   .83    3.04 | 

                  .25   75.27 |   .58   56.25 |   .92    1.15 | 

                  .33  112.91 |   .67   21.28 |  1.00     .44 | 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     150.54       139.89 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       5.07 (ii)    9.96 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .21          .11 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       5.99         2.40          8.327 (iii) 

     TIME TO PEAK    (hrs)=        .50          .58            .50 

     RUNOFF VOLUME    (mm)=      50.29        33.60          43.61 

     TOTAL RAINFALL   (mm)=      51.29        51.29          51.29 

     RUNOFF COEFFICIENT   =        .98          .66            .85 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .3720      .8100 

                           .0220      .3853   |    .5394     1.1000 

                           .1146      .4200   |    .6744     1.2000 

                           .2502      .6600   |    .8190     1.3500 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      8.33       .50      43.61 

     OUTFLOW: ID= 1 (0006)     25.50       .49       .92      43.02 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.89 

                   TIME SHIFT OF PEAK FLOW         (min)= 25.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)= 1.0172 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     150.54       141.97 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       3.53 (ii)    9.66 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .26          .11 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.70          .82          2.495 (iii) 

     TIME TO PEAK    (hrs)=        .50          .58            .50 

     RUNOFF VOLUME    (mm)=      50.29        33.80          42.87 

     TOTAL RAINFALL   (mm)=      51.29        51.29          51.29 

     RUNOFF COEFFICIENT   =        .98          .66            .84 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1092      .2400 

                           .0060      .1068   |    .1584      .3100 

                           .0336      .1300   |    .1980      .3500 

                           .0750      .1910   |    .2406      .3900 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      2.49       .50      42.87 

     OUTFLOW: ID= 1 (0007)      7.60       .15       .92      42.26 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.99 

                   TIME SHIFT OF PEAK FLOW         (min)= 25.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .2974 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 
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     Max.Eff.Inten.(mm/hr)=     150.54       141.97 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       3.22 (ii)    9.35 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .27          .12 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.26          .61          1.854 (iii) 

     TIME TO PEAK    (hrs)=        .50          .58            .50 

     RUNOFF VOLUME    (mm)=      50.29        33.80          42.87 

     TOTAL RAINFALL   (mm)=      51.29        51.29          51.29 

     RUNOFF COEFFICIENT   =        .98          .66            .84 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1152      .1800 

                           .0050      .0782   |    .1668      .2200 

                           .0354      .0880   |    .2082      .2500 

                           .0792      .1400   |    .2532      .2800 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60      1.85       .50      42.87 

     OUTFLOW: ID= 1 (0009)      5.60       .16       .83      42.16 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.53 

                   TIME SHIFT OF PEAK FLOW         (min)= 20.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .2139 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   6 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              1hrAES\AES50yr.stm                            

| Ptotal= 57.95 mm |    Comments: City of London AES 50Yr 1-Hour Distribut 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .08     .00 |   .42  170.09 |   .75    9.09 |  1.08     .19 

                  .17   42.52 |   .50  168.04 |   .83    3.44 | 

                  .25   85.04 |   .58   63.56 |   .92    1.30 | 

                  .33  127.57 |   .67   24.04 |  1.00     .49 | 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     170.09       161.48 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       4.83 (ii)    9.48 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .22          .12 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       6.82         2.85          9.622 (iii) 

     TIME TO PEAK    (hrs)=        .50          .58            .50 

     RUNOFF VOLUME    (mm)=      56.95        40.12          50.21 

     TOTAL RAINFALL   (mm)=      57.95        57.95          57.95 

     RUNOFF COEFFICIENT   =        .98          .69            .87 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .3720      .8100 

                           .0220      .3853   |    .5394     1.1000 

                           .1146      .4200   |    .6744     1.2000 

                           .2502      .6600   |    .8190     1.3500 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      9.62       .50      50.21 

     OUTFLOW: ID= 1 (0006)     25.50       .63       .92      49.61 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.54 

                   TIME SHIFT OF PEAK FLOW         (min)= 25.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)= 1.1667 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     170.09       163.83 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       3.36 (ii)    9.15 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .26          .12 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.92          .97          2.882 (iii) 

     TIME TO PEAK    (hrs)=        .50          .58            .50 

     RUNOFF VOLUME    (mm)=      56.95        40.32          49.46 

     TOTAL RAINFALL   (mm)=      57.95        57.95          57.95 

     RUNOFF COEFFICIENT   =        .98          .70            .85 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 
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       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1092      .2400 

                           .0060      .1068   |    .1584      .3100 

                           .0336      .1300   |    .1980      .3500 

                           .0750      .1910   |    .2406      .3900 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      2.88       .50      49.46 

     OUTFLOW: ID= 1 (0007)      7.60       .19       .92      48.85 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.58 

                   TIME SHIFT OF PEAK FLOW         (min)= 25.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .3419 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     170.09       163.83 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       3.07 (ii)    8.86 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .27          .12 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.42          .72          2.141 (iii) 

     TIME TO PEAK    (hrs)=        .50          .58            .50 

     RUNOFF VOLUME    (mm)=      56.95        40.32          49.46 

     TOTAL RAINFALL   (mm)=      57.95        57.95          57.95 

     RUNOFF COEFFICIENT   =        .98          .70            .85 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1152      .1800 

                           .0050      .0782   |    .1668      .2200 

                           .0354      .0880   |    .2082      .2500 

                           .0792      .1400   |    .2532      .2800 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60      2.14       .50      49.46 

     OUTFLOW: ID= 1 (0009)      5.60       .20       .83      48.75 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  9.34 

                   TIME SHIFT OF PEAK FLOW         (min)= 20.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .2443 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   7 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              1hrAES\AES100yr.stm                           

| Ptotal= 64.61 mm |    Comments: City of London AES 100Yr 1-Hour Distribu 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .08     .00 |   .42  189.64 |   .75   10.14 |  1.08     .21 

                  .17   47.41 |   .50  187.35 |   .83    3.83 | 

                  .25   94.82 |   .58   70.86 |   .92    1.45 | 

                  .33  142.23 |   .67   26.80 |  1.00     .55 | 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     189.64       183.07 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       4.63 (ii)    9.08 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .22          .12 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       7.64         3.31         10.925 (iii) 

     TIME TO PEAK    (hrs)=        .50          .58            .50 

     RUNOFF VOLUME    (mm)=      63.61        46.64          56.82 

     TOTAL RAINFALL   (mm)=      64.61        64.61          64.61 

     RUNOFF COEFFICIENT   =        .98          .72            .88 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .3720      .8100 
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                           .0220      .3853   |    .5394     1.1000 

                           .1146      .4200   |    .6744     1.2000 

                           .2502      .6600   |    .8190     1.3500 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50     10.93       .50      56.82 

     OUTFLOW: ID= 1 (0006)     25.50       .78       .92      56.21 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  7.15 

                   TIME SHIFT OF PEAK FLOW         (min)= 25.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)= 1.3120 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     189.64       185.69 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       3.22 (ii)    8.03 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .27          .13 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       2.15         1.16          3.312 (iii) 

     TIME TO PEAK    (hrs)=        .50          .50            .50 

     RUNOFF VOLUME    (mm)=      63.61        46.84          56.06 

     TOTAL RAINFALL   (mm)=      64.61        64.61          64.61 

     RUNOFF COEFFICIENT   =        .98          .73            .87 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1092      .2400 

                           .0060      .1068   |    .1584      .3100 

                           .0336      .1300   |    .1980      .3500 

                           .0750      .1910   |    .2406      .3900 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      3.31       .50      56.06 

     OUTFLOW: ID= 1 (0007)      7.60       .24       .83      55.44 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  7.14 

                   TIME SHIFT OF PEAK FLOW         (min)= 20.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .3872 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     189.64       185.69 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       2.94 (ii)    7.75 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .28          .13 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.59          .87          2.459 (iii) 

     TIME TO PEAK    (hrs)=        .50          .50            .50 

     RUNOFF VOLUME    (mm)=      63.61        46.84          56.06 

     TOTAL RAINFALL   (mm)=      64.61        64.61          64.61 

     RUNOFF COEFFICIENT   =        .98          .73            .87 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1152      .1800 

                           .0050      .0782   |    .1668      .2200 

                           .0354      .0880   |    .2082      .2500 

                           .0792      .1400   |    .2532      .2800 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60      2.46       .50      56.06 

     OUTFLOW: ID= 1 (0009)      5.60       .25       .83      55.35 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 10.08 

                   TIME SHIFT OF PEAK FLOW         (min)= 20.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .2769 

  

------------------------------------------------------------------------------- 

   

 FINISH 

===============================================================================================

============ 
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Developed and Distributed by Greenland International Consulting Inc. 

Copyright 1996, 2001 Schaeffer & Associates Ltd. 

All rights reserved. 

   

   

                   *****  D E T A I L E D   O U T P U T ***** 

 

 

  Input   filename: C:\Program Files\Visual OTTHYMO v2.0\voin.dat                                                                            

  Output  filename: G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR 

Calcs\VO2\12116 VO2 Sept 2013\Proposed Chicago.out              

  Summary filename: G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR 

Calcs\VO2\12116 VO2 Sept 2013\Proposed Chicago.sum              

 

 

DATE: 09/12/2013                           TIME: 12:17:02 PM     

 

USER:                                                    

 

 

   

COMMENTS: ____________________________________________________________ 

 

   

---------------------------------------------------------------------------------

-------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   1 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              25MM4HR.STM                                   

| Ptotal= 25.00 mm |    Comments: Twenty-Five mm Four Hour Chicago Storm   

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    2.07 |  1.17    5.70 |  2.17    5.19 |  3.17    2.80 

                  .33    2.27 |  1.33   10.78 |  2.33    4.47 |  3.33    2.62 

                  .50    2.52 |  1.50   50.21 |  2.50    3.95 |  3.50    2.48 

                  .67    2.88 |  1.67   13.37 |  2.67    3.56 |  3.67    2.35 

                  .83    3.38 |  1.83    8.29 |  2.83    3.25 |  3.83    2.23 

                 1.00    4.18 |  2.00    6.30 |  3.00    3.01 |  4.00    2.14 
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------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083    2.07 | 1.083    5.70 | 2.083    5.19 |  3.08    2.80 

                 .167    2.07 | 1.167    5.70 | 2.167    5.19 |  3.17    2.80 

                 .250    2.27 | 1.250   10.78 | 2.250    4.47 |  3.25    2.62 

                 .333    2.27 | 1.333   10.78 | 2.333    4.47 |  3.33    2.62 

                 .417    2.52 | 1.417   50.21 | 2.417    3.95 |  3.42    2.48 

                 .500    2.52 | 1.500   50.21 | 2.500    3.95 |  3.50    2.48 

                 .583    2.88 | 1.583   13.37 | 2.583    3.56 |  3.58    2.35 

                 .667    2.88 | 1.667   13.37 | 2.667    3.56 |  3.67    2.35 

                 .750    3.38 | 1.750    8.29 | 2.750    3.25 |  3.75    2.23 

                 .833    3.38 | 1.833    8.29 | 2.833    3.25 |  3.83    2.23 

                 .917    4.17 | 1.917    6.30 | 2.917    3.01 |  3.92    2.14 

                1.000    4.18 | 2.000    6.29 | 3.000    3.01 |  4.00    2.14 

   

     Max.Eff.Inten.(mm/hr)=      50.21         4.80 

                over (min)       10.00        35.00 

     Storage Coeff.  (min)=       7.87 (ii)   31.65 (ii) 

     Unit Hyd. Tpeak (min)=      10.00        35.00 

     Unit Hyd. peak  (cms)=        .13          .03 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.44          .06          1.458 (iii) 

     TIME TO PEAK    (hrs)=       1.58         2.00           1.58 

     RUNOFF VOLUME    (mm)=      24.00         1.80          15.12 

     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00 

     RUNOFF COEFFICIENT   =        .96          .07            .60 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .4056      .8200 

                           .0220      .3853   |    .5178      .9500 

                           .1536      .4900   |    .6084     1.0500 

                           .3048      .6900   |    .6978     1.1500 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      1.46      1.58      15.12 

     OUTFLOW: ID= 1 (0006)     25.50       .02      4.25      14.60 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  1.44 

                   TIME SHIFT OF PEAK FLOW         (min)=160.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .3667 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      50.21         5.12 

                over (min)        5.00        30.00 

     Storage Coeff.  (min)=       5.48 (ii)   28.65 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        30.00 

     Unit Hyd. peak  (cms)=        .20          .04 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .51          .02           .512 (iii) 

     TIME TO PEAK    (hrs)=       1.50         1.92           1.50 

     RUNOFF VOLUME    (mm)=      24.00         1.90          14.05 

     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00 

     RUNOFF COEFFICIENT   =        .96          .08            .56 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1206      .2400 

                           .0060      .1068   |    .1536      .2800 

                           .0456      .1400   |    .1794      .3100 

                           .0906      .2000   |    .2064      .3400 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60       .51      1.50      14.05 

     OUTFLOW: ID= 1 (0007)      7.60       .01      4.17      13.45 
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                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  1.12 

                   TIME SHIFT OF PEAK FLOW         (min)=160.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1018 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      50.21         5.12 

                over (min)        5.00        30.00 

     Storage Coeff.  (min)=       5.00 (ii)   28.17 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        30.00 

     Unit Hyd. peak  (cms)=        .21          .04 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .38          .02           .386 (iii) 

     TIME TO PEAK    (hrs)=       1.50         1.92           1.50 

     RUNOFF VOLUME    (mm)=      24.00         1.90          14.05 

     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00 

     RUNOFF COEFFICIENT   =        .96          .08            .56 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1182      .1800 

                           .0050      .0782   |    .1506      .2000 

                           .0432      .1000   |    .1770      .2200 

                           .0882      .1450   |    .2028      .2400 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60       .39      1.50      14.05 

     OUTFLOW: ID= 1 (0009)      5.60       .00      4.17      13.34 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  1.23 

                   TIME SHIFT OF PEAK FLOW         (min)=160.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .0746 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   2 ** 

  **************************** 

   

-------------------- 

| CHICAGO STORM    |    IDF curve parameters: A= 724.690 

| Ptotal= 33.29 mm |                          B=   5.500 

--------------------                          C=    .800 

                        used in:   INTENSITY =  A / (t + B)^C 

 

                        Duration of storm  =  3.00 hrs 

                        Storm time step    = 10.00 min 

                        Time to peak ratio =   .33 

   

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    3.02 |  1.00   80.89 |  1.83    5.36 |  2.67    2.88 

                  .33    3.72 |  1.17   24.52 |  2.00    4.54 |  2.83    2.65 

                  .50    4.95 |  1.33   12.70 |  2.17    3.95 |  3.00    2.46 

                  .67    7.61 |  1.50    8.64 |  2.33    3.51 | 

                  .83   18.60 |  1.67    6.59 |  2.50    3.16 | 

   

   

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083    3.02 |  .833   18.60 | 1.583    6.59 |  2.33    3.51 

                 .167    3.02 |  .917   80.89 | 1.667    6.59 |  2.42    3.16 

                 .250    3.72 | 1.000   80.89 | 1.750    5.36 |  2.50    3.16 

                 .333    3.72 | 1.083   24.52 | 1.833    5.36 |  2.58    2.88 

                 .417    4.95 | 1.167   24.52 | 1.917    4.54 |  2.67    2.88 

                 .500    4.95 | 1.250   12.70 | 2.000    4.54 |  2.75    2.65 

                 .583    7.61 | 1.333   12.70 | 2.083    3.95 |  2.83    2.65 

                 .667    7.61 | 1.417    8.64 | 2.167    3.95 |  2.92    2.46 

                 .750   18.60 | 1.500    8.64 | 2.250    3.51 |  3.00    2.46 

   

     Max.Eff.Inten.(mm/hr)=      80.89        47.13 

                over (min)        5.00        20.00 

     Storage Coeff.  (min)=       6.51 (ii)   16.04 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        20.00 

     Unit Hyd. peak  (cms)=        .18          .06 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       2.85          .42          3.004 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.25           1.00 

     RUNOFF VOLUME    (mm)=      32.29         7.21          22.26 

     TOTAL RAINFALL   (mm)=      33.29        33.29          33.29 
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     RUNOFF COEFFICIENT   =        .97          .22            .67 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .4056      .8200 

                           .0220      .3853   |    .5178      .9500 

                           .1536      .4900   |    .6084     1.0500 

                           .3048      .6900   |    .6978     1.1500 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      3.00      1.00      22.26 

     OUTFLOW: ID= 1 (0006)     25.50       .15      2.42      21.69 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.96 

                   TIME SHIFT OF PEAK FLOW         (min)= 85.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .4864 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      80.89        48.37 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       4.52 (ii)   13.96 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .23          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .86          .17           .946 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.17           1.00 

     RUNOFF VOLUME    (mm)=      32.29         7.37          21.08 

     TOTAL RAINFALL   (mm)=      33.29        33.29          33.29 

     RUNOFF COEFFICIENT   =        .97          .22            .63 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1206      .2400 

                           .0060      .1068   |    .1536      .2800 

                           .0456      .1400   |    .1794      .3100 

                           .0906      .2000   |    .2064      .3400 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60       .95      1.00      21.08 

     OUTFLOW: ID= 1 (0007)      7.60       .04      2.33      20.48 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  4.45 

                   TIME SHIFT OF PEAK FLOW         (min)= 80.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1370 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      80.89        48.37 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       4.13 (ii)   13.57 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .24          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .64          .13           .709 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.17           1.00 

     RUNOFF VOLUME    (mm)=      32.29         7.37          21.08 

     TOTAL RAINFALL   (mm)=      33.29        33.29          33.29 

     RUNOFF COEFFICIENT   =        .97          .22            .63 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 
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| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1182      .1800 

                           .0050      .0782   |    .1506      .2000 

                           .0432      .1000   |    .1770      .2200 

                           .0882      .1450   |    .2028      .2400 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60       .71      1.00      21.08 

     OUTFLOW: ID= 1 (0009)      5.60       .04      2.08      20.36 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  5.60 

                   TIME SHIFT OF PEAK FLOW         (min)= 65.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .0980 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   3 ** 

  **************************** 

   

-------------------- 

| CHICAGO STORM    |    IDF curve parameters: A=1330.310 

| Ptotal= 45.35 mm |                          B=   7.938 

--------------------                          C=    .855 

                        used in:   INTENSITY =  A / (t + B)^C 

 

                        Duration of storm  =  3.00 hrs 

                        Storm time step    = 10.00 min 

                        Time to peak ratio =   .33 

   

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    3.43 |  1.00  112.71 |  1.83    6.69 |  2.67    3.25 

                  .33    4.38 |  1.17   36.59 |  2.00    5.51 |  2.83    2.95 

                  .50    6.09 |  1.33   17.98 |  2.17    4.69 |  3.00    2.70 

                  .67   10.04 |  1.50   11.61 |  2.33    4.08 | 

                  .83   27.27 |  1.67    8.50 |  2.50    3.61 | 

   

   

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083    3.43 |  .833   27.27 | 1.583    8.50 |  2.33    4.08 

                 .167    3.43 |  .917  112.71 | 1.667    8.50 |  2.42    3.61 

                 .250    4.38 | 1.000  112.71 | 1.750    6.69 |  2.50    3.61 

                 .333    4.38 | 1.083   36.59 | 1.833    6.69 |  2.58    3.25 

                 .417    6.09 | 1.167   36.59 | 1.917    5.51 |  2.67    3.25 

                 .500    6.09 | 1.250   17.98 | 2.000    5.51 |  2.75    2.95 

                 .583   10.04 | 1.333   17.98 | 2.083    4.69 |  2.83    2.95 

                 .667   10.04 | 1.417   11.61 | 2.167    4.69 |  2.92    2.70 

                 .750   27.27 | 1.500   11.61 | 2.250    4.08 |  3.00    2.70 

   

     Max.Eff.Inten.(mm/hr)=     112.71        85.82 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       5.70 (ii)   13.20 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .20          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       4.14         1.00          4.642 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.17           1.00 

     RUNOFF VOLUME    (mm)=      44.35        15.49          32.80 

     TOTAL RAINFALL   (mm)=      45.35        45.35          45.35 

     RUNOFF COEFFICIENT   =        .98          .34            .72 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .4056      .8200 

                           .0220      .3853   |    .5178      .9500 

                           .1536      .4900   |    .6084     1.0500 

                           .3048      .6900   |    .6978     1.1500 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      4.64      1.00      32.80 

     OUTFLOW: ID= 1 (0006)     25.50       .30      1.92      32.21 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.51 

                   TIME SHIFT OF PEAK FLOW         (min)= 55.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .6869 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 
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     Max.Eff.Inten.(mm/hr)=     112.71        87.54 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       3.96 (ii)   11.41 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .24          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.23          .36          1.413 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.17           1.00 

     RUNOFF VOLUME    (mm)=      44.35        15.69          31.45 

     TOTAL RAINFALL   (mm)=      45.35        45.35          45.35 

     RUNOFF COEFFICIENT   =        .98          .35            .69 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1206      .2400 

                           .0060      .1068   |    .1536      .2800 

                           .0456      .1400   |    .1794      .3100 

                           .0906      .2000   |    .2064      .3400 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      1.41      1.00      31.45 

     OUTFLOW: ID= 1 (0007)      7.60       .09      1.83      30.86 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.24 

                   TIME SHIFT OF PEAK FLOW         (min)= 50.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1969 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     112.71        87.54 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       3.62 (ii)   11.06 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .25          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .92          .27          1.057 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.17           1.00 

     RUNOFF VOLUME    (mm)=      44.35        15.69          31.45 

     TOTAL RAINFALL   (mm)=      45.35        45.35          45.35 

     RUNOFF COEFFICIENT   =        .98          .35            .69 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1182      .1800 

                           .0050      .0782   |    .1506      .2000 

                           .0432      .1000   |    .1770      .2200 

                           .0882      .1450   |    .2028      .2400 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60      1.06      1.00      31.45 

     OUTFLOW: ID= 1 (0009)      5.60       .08      1.75      30.74 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  7.93 

                   TIME SHIFT OF PEAK FLOW         (min)= 45.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1407 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   4 ** 

  **************************** 

   

-------------------- 

| CHICAGO STORM    |    IDF curve parameters: A=1497.190 

| Ptotal= 52.57 mm |                          B=   7.188 

--------------------                          C=    .850 

                        used in:   INTENSITY =  A / (t + B)^C 

 

                        Duration of storm  =  3.00 hrs 

                        Storm time step    = 10.00 min 

                        Time to peak ratio =   .33 

   

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    3.99 |  1.00  133.46 |  1.83    7.67 |  2.67    3.78 

                  .33    5.07 |  1.17   41.53 |  2.00    6.35 |  2.83    3.44 

                  .50    7.00 |  1.33   20.35 |  2.17    5.42 |  3.00    3.16 

                  .67   11.44 |  1.50   13.20 |  2.33    4.73 | 

                  .83   30.92 |  1.67    9.71 |  2.50    4.20 | 

   

   

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 
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| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083    3.99 |  .833   30.92 | 1.583    9.71 |  2.33    4.73 

                 .167    3.99 |  .917  133.45 | 1.667    9.71 |  2.42    4.20 

                 .250    5.07 | 1.000  133.46 | 1.750    7.67 |  2.50    4.20 

                 .333    5.07 | 1.083   41.53 | 1.833    7.67 |  2.58    3.78 

                 .417    7.00 | 1.167   41.53 | 1.917    6.35 |  2.67    3.78 

                 .500    7.00 | 1.250   20.35 | 2.000    6.35 |  2.75    3.44 

                 .583   11.44 | 1.333   20.35 | 2.083    5.42 |  2.83    3.44 

                 .667   11.44 | 1.417   13.20 | 2.167    5.42 |  2.92    3.16 

                 .750   30.91 | 1.500   13.20 | 2.250    4.73 |  3.00    3.16 

   

     Max.Eff.Inten.(mm/hr)=     133.46       110.62 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       5.33 (ii)   12.10 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .21          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       4.99         1.36          5.676 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.17           1.00 

     RUNOFF VOLUME    (mm)=      51.57        20.75          39.24 

     TOTAL RAINFALL   (mm)=      52.57        52.57          52.57 

     RUNOFF COEFFICIENT   =        .98          .39            .75 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .4056      .8200 

                           .0220      .3853   |    .5178      .9500 

                           .1536      .4900   |    .6084     1.0500 

                           .3048      .6900   |    .6978     1.1500 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      5.68      1.00      39.24 

     OUTFLOW: ID= 1 (0006)     25.50       .40      1.83      38.63 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  7.02 

                   TIME SHIFT OF PEAK FLOW         (min)= 50.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .8113 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     133.46       112.80 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       3.70 (ii)   10.43 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .25          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.47          .49          1.723 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.17           1.00 

     RUNOFF VOLUME    (mm)=      51.57        20.97          37.80 

     TOTAL RAINFALL   (mm)=      52.57        52.57          52.57 

     RUNOFF COEFFICIENT   =        .98          .40            .72 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1206      .2400 

                           .0060      .1068   |    .1536      .2800 

                           .0456      .1400   |    .1794      .3100 

                           .0906      .2000   |    .2064      .3400 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      1.72      1.00      37.80 

     OUTFLOW: ID= 1 (0007)      7.60       .12      1.75      37.20 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.74 

                   TIME SHIFT OF PEAK FLOW         (min)= 45.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .2342 

  

------------------------------------------------------------------------------- 

-------------------- 
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| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     133.46       112.80 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       3.38 (ii)   10.10 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .26          .10 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.10          .37          1.287 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.17           1.00 

     RUNOFF VOLUME    (mm)=      51.57        20.97          37.80 

     TOTAL RAINFALL   (mm)=      52.57        52.57          52.57 

     RUNOFF COEFFICIENT   =        .98          .40            .72 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1182      .1800 

                           .0050      .0782   |    .1506      .2000 

                           .0432      .1000   |    .1770      .2200 

                           .0882      .1450   |    .2028      .2400 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60      1.29      1.00      37.80 

     OUTFLOW: ID= 1 (0009)      5.60       .11      1.67      37.09 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.35 

                   TIME SHIFT OF PEAK FLOW         (min)= 40.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1675 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   5 ** 

  **************************** 

   

-------------------- 

| CHICAGO STORM    |    IDF curve parameters: A=1455.000 

| Ptotal= 60.35 mm |                          B=   5.000 

--------------------                          C=    .820 

                        used in:   INTENSITY =  A / (t + B)^C 

 

                        Duration of storm  =  3.00 hrs 

                        Storm time step    = 10.00 min 

                        Time to peak ratio =   .33 

   

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    4.97 |  1.00  157.93 |  1.83    9.00 |  2.67    4.74 

                  .33    6.18 |  1.17   43.82 |  2.00    7.58 |  2.83    4.35 

                  .50    8.28 |  1.33   21.99 |  2.17    6.56 |  3.00    4.02 

                  .67   12.92 |  1.50   14.73 |  2.33    5.80 | 

                  .83   32.88 |  1.67   11.14 |  2.50    5.21 | 

   

   

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083    4.97 |  .833   32.88 | 1.583   11.14 |  2.33    5.80 

                 .167    4.97 |  .917  157.93 | 1.667   11.14 |  2.42    5.21 

                 .250    6.18 | 1.000  157.93 | 1.750    9.00 |  2.50    5.21 

                 .333    6.18 | 1.083   43.82 | 1.833    9.00 |  2.58    4.74 

                 .417    8.28 | 1.167   43.82 | 1.917    7.58 |  2.67    4.74 

                 .500    8.28 | 1.250   21.99 | 2.000    7.58 |  2.75    4.35 

                 .583   12.92 | 1.333   21.99 | 2.083    6.56 |  2.83    4.35 

                 .667   12.92 | 1.417   14.73 | 2.167    6.56 |  2.92    4.02 

                 .750   32.88 | 1.500   14.73 | 2.250    5.80 |  3.00    4.02 

   

     Max.Eff.Inten.(mm/hr)=     157.93       140.85 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       4.98 (ii)    9.77 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .22          .11 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       5.98         2.06          7.743 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.08           1.00 

     RUNOFF VOLUME    (mm)=      59.35        26.40          46.17 

     TOTAL RAINFALL   (mm)=      60.35        60.35          60.35 

     RUNOFF COEFFICIENT   =        .98          .44            .77 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 
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      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .4056      .8200 

                           .0220      .3853   |    .5178      .9500 

                           .1536      .4900   |    .6084     1.0500 

                           .3048      .6900   |    .6978     1.1500 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      7.74      1.00      46.17 

     OUTFLOW: ID= 1 (0006)     25.50       .51      1.75      45.55 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.56 

                   TIME SHIFT OF PEAK FLOW         (min)= 45.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .9390 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     157.93       143.48 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       3.46 (ii)    9.57 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .26          .11 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.75          .70          2.355 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.08           1.00 

     RUNOFF VOLUME    (mm)=      59.35        26.66          44.64 

     TOTAL RAINFALL   (mm)=      60.35        60.35          60.35 

     RUNOFF COEFFICIENT   =        .98          .44            .74 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1206      .2400 

                           .0060      .1068   |    .1536      .2800 

                           .0456      .1400   |    .1794      .3100 

                           .0906      .2000   |    .2064      .3400 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      2.35      1.00      44.64 

     OUTFLOW: ID= 1 (0007)      7.60       .15      1.75      44.03 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.25 

                   TIME SHIFT OF PEAK FLOW         (min)= 45.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .2723 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     157.93       143.48 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       3.16 (ii)    9.27 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .27          .12 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.31          .52          1.759 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.08           1.00 

     RUNOFF VOLUME    (mm)=      59.35        26.66          44.64 

     TOTAL RAINFALL   (mm)=      60.35        60.35          60.35 

     RUNOFF COEFFICIENT   =        .98          .44            .74 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1182      .1800 

                           .0050      .0782   |    .1506      .2000 

                           .0432      .1000   |    .1770      .2200 

                           .0882      .1450   |    .2028      .2400 
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                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60      1.76      1.00      44.64 

     OUTFLOW: ID= 1 (0009)      5.60       .14      1.58      43.93 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.01 

                   TIME SHIFT OF PEAK FLOW         (min)= 35.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1941 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   6 ** 

  **************************** 

   

-------------------- 

| CHICAGO STORM    |    IDF curve parameters: A=1499.060 

| Ptotal= 66.08 mm |                          B=   4.188 

--------------------                          C=    .809 

                        used in:   INTENSITY =  A / (t + B)^C 

 

                        Duration of storm  =  3.00 hrs 

                        Storm time step    = 10.00 min 

                        Time to peak ratio =   .33 

   

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    5.60 |  1.00  175.35 |  1.83    9.92 |  2.67    5.35 

                  .33    6.91 |  1.17   46.15 |  2.00    8.41 |  2.83    4.92 

                  .50    9.16 |  1.33   23.48 |  2.17    7.33 |  3.00    4.56 

                  .67   14.05 |  1.50   15.95 |  2.33    6.51 | 

                  .83   34.80 |  1.67   12.19 |  2.50    5.86 | 

   

   

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083    5.60 |  .833   34.80 | 1.583   12.19 |  2.33    6.51 

                 .167    5.60 |  .917  175.35 | 1.667   12.19 |  2.42    5.86 

                 .250    6.91 | 1.000  175.35 | 1.750    9.92 |  2.50    5.86 

                 .333    6.91 | 1.083   46.15 | 1.833    9.92 |  2.58    5.35 

                 .417    9.16 | 1.167   46.15 | 1.917    8.41 |  2.67    5.35 

                 .500    9.16 | 1.250   23.48 | 2.000    8.41 |  2.75    4.92 

                 .583   14.05 | 1.333   23.48 | 2.083    7.33 |  2.83    4.92 

                 .667   14.05 | 1.417   15.95 | 2.167    7.33 |  2.92    4.56 

                 .750   34.80 | 1.500   15.95 | 2.250    6.51 |  3.00    4.56 

   

     Max.Eff.Inten.(mm/hr)=     175.35       163.49 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       4.77 (ii)    9.37 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .22          .12 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       6.70         2.42          8.819 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.08           1.00 

     RUNOFF VOLUME    (mm)=      65.08        30.96          51.43 

     TOTAL RAINFALL   (mm)=      66.08        66.08          66.08 

     RUNOFF COEFFICIENT   =        .98          .47            .78 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .4056      .8200 

                           .0220      .3853   |    .5178      .9500 

                           .1536      .4900   |    .6084     1.0500 

                           .3048      .6900   |    .6978     1.1500 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      8.82      1.00      51.43 

     OUTFLOW: ID= 1 (0006)     25.50       .60      1.75      50.81 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.75 

                   TIME SHIFT OF PEAK FLOW         (min)= 45.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)= 1.0361 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     175.35       166.61 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       3.32 (ii)    8.28 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .26          .13 
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                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.96          .86          2.726 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.08           1.00 

     RUNOFF VOLUME    (mm)=      65.08        31.27          49.87 

     TOTAL RAINFALL   (mm)=      66.08        66.08          66.08 

     RUNOFF COEFFICIENT   =        .98          .47            .75 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1206      .2400 

                           .0060      .1068   |    .1536      .2800 

                           .0456      .1400   |    .1794      .3100 

                           .0906      .2000   |    .2064      .3400 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      2.73      1.00      49.87 

     OUTFLOW: ID= 1 (0007)      7.60       .17      1.67      49.25 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.31 

                   TIME SHIFT OF PEAK FLOW         (min)= 40.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .3017 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     175.35       166.61 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       3.03 (ii)    7.99 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .27          .13 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.46          .64          2.036 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.08           1.00 

     RUNOFF VOLUME    (mm)=      65.08        31.27          49.87 

     TOTAL RAINFALL   (mm)=      66.08        66.08          66.08 

     RUNOFF COEFFICIENT   =        .98          .47            .75 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1182      .1800 

                           .0050      .0782   |    .1506      .2000 

                           .0432      .1000   |    .1770      .2200 

                           .0882      .1450   |    .2028      .2400 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60      2.04      1.00      49.87 

     OUTFLOW: ID= 1 (0009)      5.60       .17      1.58      49.16 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.31 

                   TIME SHIFT OF PEAK FLOW         (min)= 35.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .2143 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   7 ** 

  **************************** 

   

-------------------- 

| CHICAGO STORM    |    IDF curve parameters: A=1499.530 

| Ptotal= 71.76 mm |                          B=   3.297 

--------------------                          C=    .794 

                        used in:   INTENSITY =  A / (t + B)^C 

 

                        Duration of storm  =  3.00 hrs 

                        Storm time step    = 10.00 min 

                        Time to peak ratio =   .33 

   

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    6.35 |  1.00  192.17 |  1.83   10.97 |  2.67    6.07 

                  .33    7.76 |  1.17   47.73 |  2.00    9.37 |  2.83    5.61 

                  .50   10.16 |  1.33   24.88 |  2.17    8.21 |  3.00    5.22 

                  .67   15.26 |  1.50   17.22 |  2.33    7.33 | 

                  .83   36.28 |  1.67   13.33 |  2.50    6.64 | 

   

   

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 
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     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083    6.35 |  .833   36.28 | 1.583   13.33 |  2.33    7.33 

                 .167    6.35 |  .917  192.17 | 1.667   13.33 |  2.42    6.64 

                 .250    7.76 | 1.000  192.17 | 1.750   10.97 |  2.50    6.64 

                 .333    7.76 | 1.083   47.73 | 1.833   10.97 |  2.58    6.07 

                 .417   10.16 | 1.167   47.73 | 1.917    9.37 |  2.67    6.07 

                 .500   10.16 | 1.250   24.88 | 2.000    9.37 |  2.75    5.61 

                 .583   15.26 | 1.333   24.88 | 2.083    8.21 |  2.83    5.61 

                 .667   15.26 | 1.417   17.22 | 2.167    8.21 |  2.92    5.22 

                 .750   36.28 | 1.500   17.22 | 2.250    7.33 |  3.00    5.22 

   

     Max.Eff.Inten.(mm/hr)=     192.17       185.49 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       4.60 (ii)    9.03 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .23          .12 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       7.40         2.76          9.873 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.08           1.00 

     RUNOFF VOLUME    (mm)=      70.76        35.59          56.69 

     TOTAL RAINFALL   (mm)=      71.76        71.76          71.76 

     RUNOFF COEFFICIENT   =        .99          .50            .79 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .4056      .8200 

                           .0220      .3853   |    .5178      .9500 

                           .1536      .4900   |    .6084     1.0500 

                           .3048      .6900   |    .6978     1.1500 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      9.87      1.00      56.69 

     OUTFLOW: ID= 1 (0006)     25.50       .68      1.75      56.06 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.87 

                   TIME SHIFT OF PEAK FLOW         (min)= 45.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)= 1.1286 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     192.17       188.88 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       3.20 (ii)    7.99 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .27          .13 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       2.15          .98          3.050 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.08           1.00 

     RUNOFF VOLUME    (mm)=      70.76        35.93          55.09 

     TOTAL RAINFALL   (mm)=      71.76        71.76          71.76 

     RUNOFF COEFFICIENT   =        .99          .50            .77 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1206      .2400 

                           .0060      .1068   |    .1536      .2800 

                           .0456      .1400   |    .1794      .3100 

                           .0906      .2000   |    .2064      .3400 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      3.05      1.00      55.09 

     OUTFLOW: ID= 1 (0007)      7.60       .20      1.67      54.47 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  6.45 

                   TIME SHIFT OF PEAK FLOW         (min)= 40.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .3295 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 
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                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     192.17       188.88 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       2.92 (ii)    7.71 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .28          .13 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.60          .73          2.276 (iii) 

     TIME TO PEAK    (hrs)=       1.00         1.08           1.00 

     RUNOFF VOLUME    (mm)=      70.76        35.93          55.09 

     TOTAL RAINFALL   (mm)=      71.76        71.76          71.76 

     RUNOFF COEFFICIENT   =        .99          .50            .77 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1182      .1800 

                           .0050      .0782   |    .1506      .2000 

                           .0432      .1000   |    .1770      .2200 

                           .0882      .1450   |    .2028      .2400 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60      2.28      1.00      55.09 

     OUTFLOW: ID= 1 (0009)      5.60       .19      1.58      54.38 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  8.51 

                   TIME SHIFT OF PEAK FLOW         (min)= 35.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .2332 

  

------------------------------------------------------------------------------- 

   

 FINISH 

=================================================================================

========================== 
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        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM, Version 2.0 

       O   O    T      T    H   H   Y Y   MM MM  O   O 

       O   O    T      T    H   H    Y    M   M  O   O   Licensed To: TMIG                                               

        OOO     T      T    H   H    Y    M   M   OOO                 VO2-0145        

 

Developed and Distributed by Greenland International Consulting Inc. 

Copyright 1996, 2001 Schaeffer & Associates Ltd. 

All rights reserved. 

   

   

                   *****  D E T A I L E D   O U T P U T ***** 

 

 

  Input   filename: C:\Program Files\Visual OTTHYMO v2.0\voin.dat                                                                            

  Output  filename: G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR Calcs\VO2\12116 

VO2 Sept 2013\Proposed 24hr SCS.out             

  Summary filename: G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR Calcs\VO2\12116 

VO2 Sept 2013\Proposed 24hr SCS.sum             

 

 

DATE: 09/12/2013                           TIME: 12:41:23 PM     

 

USER:                                                    

 

 

   

COMMENTS: ____________________________________________________________ 

 

   

-----------------------------------------------------------------------------------------------

------------ 

  **************************** 

  ** SIMULATION NUMBER:   1 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              25MM4HR.STM                                   

| Ptotal= 25.00 mm |    Comments: Twenty-Five mm Four Hour Chicago Storm   

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .17    2.07 |  1.17    5.70 |  2.17    5.19 |  3.17    2.80 

                  .33    2.27 |  1.33   10.78 |  2.33    4.47 |  3.33    2.62 

                  .50    2.52 |  1.50   50.21 |  2.50    3.95 |  3.50    2.48 

                  .67    2.88 |  1.67   13.37 |  2.67    3.56 |  3.67    2.35 

                  .83    3.38 |  1.83    8.29 |  2.83    3.25 |  3.83    2.23 

                 1.00    4.18 |  2.00    6.30 |  3.00    3.01 |  4.00    2.14 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 
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     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083    2.07 | 1.083    5.70 | 2.083    5.19 |  3.08    2.80 

                 .167    2.07 | 1.167    5.70 | 2.167    5.19 |  3.17    2.80 

                 .250    2.27 | 1.250   10.78 | 2.250    4.47 |  3.25    2.62 

                 .333    2.27 | 1.333   10.78 | 2.333    4.47 |  3.33    2.62 

                 .417    2.52 | 1.417   50.21 | 2.417    3.95 |  3.42    2.48 

                 .500    2.52 | 1.500   50.21 | 2.500    3.95 |  3.50    2.48 

                 .583    2.88 | 1.583   13.37 | 2.583    3.56 |  3.58    2.35 

                 .667    2.88 | 1.667   13.37 | 2.667    3.56 |  3.67    2.35 

                 .750    3.38 | 1.750    8.29 | 2.750    3.25 |  3.75    2.23 

                 .833    3.38 | 1.833    8.29 | 2.833    3.25 |  3.83    2.23 

                 .917    4.17 | 1.917    6.30 | 2.917    3.01 |  3.92    2.14 

                1.000    4.18 | 2.000    6.29 | 3.000    3.01 |  4.00    2.14 

   

     Max.Eff.Inten.(mm/hr)=      50.21         4.80 

                over (min)       10.00        35.00 

     Storage Coeff.  (min)=       7.87 (ii)   31.65 (ii) 

     Unit Hyd. Tpeak (min)=      10.00        35.00 

     Unit Hyd. peak  (cms)=        .13          .03 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.44          .06          1.458 (iii) 

     TIME TO PEAK    (hrs)=       1.58         2.00           1.58 

     RUNOFF VOLUME    (mm)=      24.00         1.80          15.12 

     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00 

     RUNOFF COEFFICIENT   =        .96          .07            .60 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .5030      .8930 

                           .0220      .3853   |    .6990     1.0960 

                           .2580      .5970   |    .8390     1.2260 

                           .3810      .7510   |   1.0020     1.3720 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      1.46      1.58      15.12 

     OUTFLOW: ID= 1 (0006)     25.50       .02      4.25      14.60 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  1.44 

                   TIME SHIFT OF PEAK FLOW         (min)=160.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .3667 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      50.21         5.12 

                over (min)        5.00        30.00 

     Storage Coeff.  (min)=       5.48 (ii)   28.65 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        30.00 

     Unit Hyd. peak  (cms)=        .20          .04 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .51          .02           .512 (iii) 

     TIME TO PEAK    (hrs)=       1.50         1.92           1.50 

     RUNOFF VOLUME    (mm)=      24.00         1.90          14.05 

     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00 

     RUNOFF COEFFICIENT   =        .96          .08            .56 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1490      .2580 

                           .0060      .1068   |    .2070      .3190 

                           .0760      .1710   |    .2490      .3580 

                           .1130      .2160   |    .2970      .4010 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60       .51      1.50      14.05 

     OUTFLOW: ID= 1 (0007)      7.60       .01      4.17      13.45 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  1.12 

                   TIME SHIFT OF PEAK FLOW         (min)=160.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1018 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      50.21         5.12 

                over (min)        5.00        30.00 

     Storage Coeff.  (min)=       5.00 (ii)   28.17 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        30.00 

     Unit Hyd. peak  (cms)=        .21          .04 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .38          .02           .386 (iii) 

     TIME TO PEAK    (hrs)=       1.50         1.92           1.50 

     RUNOFF VOLUME    (mm)=      24.00         1.90          14.05 

     TOTAL RAINFALL   (mm)=      25.00        25.00          25.00 

     RUNOFF COEFFICIENT   =        .96          .08            .56 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 
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            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1460      .1820 

                           .0050      .0782   |    .2020      .2230 

                           .0750      .1220   |    .2420      .2500 

                           .1100      .1530   |    .2890      .2800 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60       .39      1.50      14.05 

     OUTFLOW: ID= 1 (0009)      5.60       .00      4.17      13.34 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  1.23 

                   TIME SHIFT OF PEAK FLOW         (min)=160.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .0746 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   2 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\2yrSCSTypeII24hr.stm     

| Ptotal= 51.56 mm |    Comments: 2-Year 24 hour SCS Type II: London Airpo 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25     .57 |  6.25    1.03 | 12.25    7.43 | 18.25     .93 

                  .50     .57 |  6.50    1.03 | 12.50    7.43 | 18.50     .93 

                  .75     .57 |  6.75    1.03 | 12.75    3.82 | 18.75     .93 

                 1.00     .57 |  7.00    1.03 | 13.00    3.82 | 19.00     .93 

                 1.25     .57 |  7.25    1.03 | 13.25    2.68 | 19.25     .93 

                 1.50     .57 |  7.50    1.03 | 13.50    2.89 | 19.50     .93 

                 1.75     .57 |  7.75    1.03 | 13.75    2.17 | 19.75     .93 

                 2.00     .57 |  8.00    1.03 | 14.00    2.17 | 20.00     .93 

                 2.25     .67 |  8.25    1.39 | 14.25    1.55 | 20.25     .62 

                 2.50     .67 |  8.50    1.39 | 14.50    1.55 | 20.50     .62 

                 2.75     .67 |  8.75    1.39 | 14.75    1.55 | 20.75     .62 

                 3.00     .67 |  9.00    1.39 | 15.00    1.55 | 21.00     .62 

                 3.25     .67 |  9.25    1.65 | 15.25    1.55 | 21.25     .62 

                 3.50     .67 |  9.50    1.65 | 15.50    1.55 | 21.50     .62 

                 3.75     .67 |  9.75    1.86 | 15.75    1.55 | 21.75     .62 

                 4.00     .67 | 10.00    1.86 | 16.00    1.55 | 22.00     .62 

                 4.25     .82 | 10.25    2.37 | 16.25     .93 | 22.25     .62 

                 4.50     .82 | 10.50    2.37 | 16.50     .93 | 22.50     .62 

                 4.75     .82 | 10.75    3.20 | 16.75     .93 | 22.75     .62 

                 5.00     .82 | 11.00    3.20 | 17.00     .93 | 23.00     .62 

                 5.25     .82 | 11.25    4.95 | 17.25     .93 | 23.25     .62 

                 5.50     .82 | 11.50    4.95 | 17.50     .93 | 23.50     .62 

                 5.75     .82 | 11.75   21.45 | 17.75     .93 | 23.75     .62 

                 6.00     .82 | 12.00   56.93 | 18.00     .93 | 24.00     .62 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083     .57 | 6.083    1.03 |12.083    7.43 | 18.08     .93 

                 .167     .57 | 6.167    1.03 |12.167    7.43 | 18.17     .93 

                 .250     .57 | 6.250    1.03 |12.250    7.43 | 18.25     .93 

                 .333     .57 | 6.333    1.03 |12.333    7.43 | 18.33     .93 

                 .417     .57 | 6.417    1.03 |12.417    7.43 | 18.42     .93 

                 .500     .57 | 6.500    1.03 |12.500    7.43 | 18.50     .93 

                 .583     .57 | 6.583    1.03 |12.583    3.82 | 18.58     .93 

                 .667     .57 | 6.667    1.03 |12.667    3.82 | 18.67     .93 

                 .750     .57 | 6.750    1.03 |12.750    3.82 | 18.75     .93 

                 .833     .57 | 6.833    1.03 |12.833    3.82 | 18.83     .93 

                 .917     .57 | 6.917    1.03 |12.917    3.82 | 18.92     .93 

                1.000     .57 | 7.000    1.03 |13.000    3.82 | 19.00     .93 

                1.083     .57 | 7.083    1.03 |13.083    2.68 | 19.08     .93 

                1.167     .57 | 7.167    1.03 |13.167    2.68 | 19.17     .93 

                1.250     .57 | 7.250    1.03 |13.250    2.68 | 19.25     .93 

                1.333     .57 | 7.333    1.03 |13.333    2.89 | 19.33     .93 

                1.417     .57 | 7.417    1.03 |13.417    2.89 | 19.42     .93 

                1.500     .57 | 7.500    1.03 |13.500    2.89 | 19.50     .93 

                1.583     .57 | 7.583    1.03 |13.583    2.17 | 19.58     .93 

                1.667     .57 | 7.667    1.03 |13.667    2.17 | 19.67     .93 

                1.750     .57 | 7.750    1.03 |13.750    2.17 | 19.75     .93 

                1.833     .57 | 7.833    1.03 |13.833    2.17 | 19.83     .93 

                1.917     .57 | 7.917    1.03 |13.917    2.17 | 19.92     .93 

                2.000     .57 | 8.000    1.03 |14.000    2.17 | 20.00     .93 

                2.083     .67 | 8.083    1.39 |14.083    1.55 | 20.08     .62 

                2.167     .67 | 8.167    1.39 |14.167    1.55 | 20.17     .62 

                2.250     .67 | 8.250    1.39 |14.250    1.55 | 20.25     .62 

                2.333     .67 | 8.333    1.39 |14.333    1.55 | 20.33     .62 

                2.417     .67 | 8.417    1.39 |14.417    1.55 | 20.42     .62 

                2.500     .67 | 8.500    1.39 |14.500    1.55 | 20.50     .62 

                2.583     .67 | 8.583    1.39 |14.583    1.55 | 20.58     .62 

                2.667     .67 | 8.667    1.39 |14.667    1.55 | 20.67     .62 

                2.750     .67 | 8.750    1.39 |14.750    1.55 | 20.75     .62 

                2.833     .67 | 8.833    1.39 |14.833    1.55 | 20.83     .62 

                2.917     .67 | 8.917    1.39 |14.917    1.55 | 20.92     .62 

                3.000     .67 | 9.000    1.39 |15.000    1.55 | 21.00     .62 

                3.083     .67 | 9.083    1.65 |15.083    1.55 | 21.08     .62 

                3.167     .67 | 9.167    1.65 |15.167    1.55 | 21.17     .62 

                3.250     .67 | 9.250    1.65 |15.250    1.55 | 21.25     .62 

                3.333     .67 | 9.333    1.65 |15.333    1.55 | 21.33     .62 

                3.417     .67 | 9.417    1.65 |15.417    1.55 | 21.42     .62 

                3.500     .67 | 9.500    1.65 |15.500    1.55 | 21.50     .62 

                3.583     .67 | 9.583    1.86 |15.583    1.55 | 21.58     .62 

                3.667     .67 | 9.667    1.86 |15.667    1.55 | 21.67     .62 

                3.750     .67 | 9.750    1.86 |15.750    1.55 | 21.75     .62 

                3.833     .67 | 9.833    1.86 |15.833    1.55 | 21.83     .62 

                3.917     .67 | 9.917    1.86 |15.917    1.55 | 21.92     .62 

                4.000     .67 |10.000    1.86 |16.000    1.55 | 22.00     .62 

                4.083     .82 |10.083    2.37 |16.083     .93 | 22.08     .62 

                4.167     .82 |10.167    2.37 |16.167     .93 | 22.17     .62 

                4.250     .82 |10.250    2.37 |16.250     .93 | 22.25     .62 

                4.333     .82 |10.333    2.37 |16.333     .93 | 22.33     .62 

                4.417     .82 |10.417    2.37 |16.417     .93 | 22.42     .62 

                4.500     .82 |10.500    2.37 |16.500     .93 | 22.50     .62 

                4.583     .82 |10.583    3.20 |16.583     .93 | 22.58     .62 

                4.667     .82 |10.667    3.20 |16.667     .93 | 22.67     .62 

                4.750     .82 |10.750    3.20 |16.750     .93 | 22.75     .62 

                4.833     .82 |10.833    3.20 |16.833     .93 | 22.83     .62 

                4.917     .82 |10.917    3.20 |16.917     .93 | 22.92     .62 

                5.000     .82 |11.000    3.20 |17.000     .93 | 23.00     .62 
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                5.083     .82 |11.083    4.95 |17.083     .93 | 23.08     .62 

                5.167     .82 |11.167    4.95 |17.167     .93 | 23.17     .62 

                5.250     .82 |11.250    4.95 |17.250     .93 | 23.25     .62 

                5.333     .82 |11.333    4.95 |17.333     .93 | 23.33     .62 

                5.417     .82 |11.417    4.95 |17.417     .93 | 23.42     .62 

                5.500     .82 |11.500    4.95 |17.500     .93 | 23.50     .62 

                5.583     .82 |11.583   21.45 |17.583     .93 | 23.58     .62 

                5.667     .82 |11.667   21.45 |17.667     .93 | 23.67     .62 

                5.750     .82 |11.750   21.45 |17.750     .93 | 23.75     .62 

                5.833     .82 |11.833   56.92 |17.833     .93 | 23.83     .62 

                5.917     .82 |11.917   56.93 |17.917     .93 | 23.92     .62 

                6.000     .83 |12.000   56.93 |18.000     .93 | 24.00     .62 

   

     Max.Eff.Inten.(mm/hr)=      56.93        48.35 

                over (min)        5.00        20.00 

     Storage Coeff.  (min)=       7.49 (ii)   16.93 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        20.00 

     Unit Hyd. peak  (cms)=        .17          .06 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       2.20          .53          2.505 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.17          12.00 

     RUNOFF VOLUME    (mm)=      50.56        10.04          34.35 

     TOTAL RAINFALL   (mm)=      51.56        51.56          51.56 

     RUNOFF COEFFICIENT   =        .98          .19            .67 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .5030      .8930 

                           .0220      .3853   |    .6990     1.0960 

                           .2580      .5970   |    .8390     1.2260 

                           .3810      .7510   |   1.0020     1.3720 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      2.51     12.00      34.35 

     OUTFLOW: ID= 1 (0006)     25.50       .26     12.75      33.53 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 10.22 

                   TIME SHIFT OF PEAK FLOW         (min)= 45.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .5954 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      56.93        49.26 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       5.21 (ii)   14.58 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .21          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .64          .21           .806 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=      50.56        10.24          32.42 

     TOTAL RAINFALL   (mm)=      51.56        51.56          51.56 

     RUNOFF COEFFICIENT   =        .98          .20            .63 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1490      .2580 

                           .0060      .1068   |    .2070      .3190 

                           .0760      .1710   |    .2490      .3580 

                           .1130      .2160   |    .2970      .4010 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60       .81     12.00      32.42 

     OUTFLOW: ID= 1 (0007)      7.60       .07     12.67      31.61 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=  9.19 

                   TIME SHIFT OF PEAK FLOW         (min)= 40.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1693 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      56.93        49.26 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       4.75 (ii)   14.12 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .22          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .47          .16           .601 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=      50.56        10.24          32.42 

     TOTAL RAINFALL   (mm)=      51.56        51.56          51.56 

     RUNOFF COEFFICIENT   =        .98          .20            .63 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 



12116 London GE I and GEII - FSR 

Hydrologic Model Output – Proposed Conditions (SCS 24 hour storms) 25mm, 2 yr, 5 yr, 25yr, 50yr and 100 yr                          October 2013 

G:\Projects\2012\12116 - TSI London GE1 & GE2\Design\FSR Calcs\2013-09\2013 - 10 - Proposed VO2 output (SCS 24hr).doc 5 of 14 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1460      .1820 

                           .0050      .0782   |    .2020      .2230 

                           .0750      .1220   |    .2420      .2500 

                           .1100      .1530   |    .2890      .2800 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60       .60     12.00      32.42 

     OUTFLOW: ID= 1 (0009)      5.60       .07     12.58      31.71 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 12.14 

                   TIME SHIFT OF PEAK FLOW         (min)= 35.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1208 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   3 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\5yrSCSTypeII24hr.stm     

| Ptotal= 63.35 mm |    Comments: 5-Year 24 hour SCS Type II: London Airpo 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25     .70 |  6.25    1.27 | 12.25    9.12 | 18.25    1.14 

                  .50     .70 |  6.50    1.27 | 12.50    9.12 | 18.50    1.14 

                  .75     .70 |  6.75    1.27 | 12.75    4.69 | 18.75    1.14 

                 1.00     .70 |  7.00    1.27 | 13.00    4.69 | 19.00    1.14 

                 1.25     .70 |  7.25    1.27 | 13.25    3.29 | 19.25    1.14 

                 1.50     .70 |  7.50    1.27 | 13.50    3.55 | 19.50    1.14 

                 1.75     .70 |  7.75    1.27 | 13.75    2.66 | 19.75    1.14 

                 2.00     .70 |  8.00    1.27 | 14.00    2.66 | 20.00    1.14 

                 2.25     .82 |  8.25    1.71 | 14.25    1.90 | 20.25     .76 

                 2.50     .82 |  8.50    1.71 | 14.50    1.90 | 20.50     .76 

                 2.75     .82 |  8.75    1.71 | 14.75    1.90 | 20.75     .76 

                 3.00     .82 |  9.00    1.71 | 15.00    1.90 | 21.00     .76 

                 3.25     .82 |  9.25    2.03 | 15.25    1.90 | 21.25     .76 

                 3.50     .82 |  9.50    2.03 | 15.50    1.90 | 21.50     .76 

                 3.75     .82 |  9.75    2.28 | 15.75    1.90 | 21.75     .76 

                 4.00     .82 | 10.00    2.28 | 16.00    1.90 | 22.00     .76 

                 4.25    1.01 | 10.25    2.91 | 16.25    1.14 | 22.25     .76 

                 4.50    1.01 | 10.50    2.91 | 16.50    1.14 | 22.50     .76 

                 4.75    1.01 | 10.75    3.93 | 16.75    1.14 | 22.75     .76 

                 5.00    1.01 | 11.00    3.93 | 17.00    1.14 | 23.00     .76 

                 5.25    1.01 | 11.25    6.08 | 17.25    1.14 | 23.25     .76 

                 5.50    1.01 | 11.50    6.08 | 17.50    1.14 | 23.50     .76 

                 5.75    1.01 | 11.75   26.35 | 17.75    1.14 | 23.75     .76 

                 6.00    1.01 | 12.00   69.93 | 18.00    1.14 | 24.00     .76 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083     .70 | 6.083    1.27 |12.083    9.13 | 18.08    1.14 

                 .167     .70 | 6.167    1.27 |12.167    9.12 | 18.17    1.14 

                 .250     .70 | 6.250    1.27 |12.250    9.12 | 18.25    1.14 

                 .333     .70 | 6.333    1.27 |12.333    9.12 | 18.33    1.14 

                 .417     .70 | 6.417    1.27 |12.417    9.12 | 18.42    1.14 

                 .500     .70 | 6.500    1.27 |12.500    9.12 | 18.50    1.14 

                 .583     .70 | 6.583    1.27 |12.583    4.69 | 18.58    1.14 

                 .667     .70 | 6.667    1.27 |12.667    4.69 | 18.67    1.14 

                 .750     .70 | 6.750    1.27 |12.750    4.69 | 18.75    1.14 

                 .833     .70 | 6.833    1.27 |12.833    4.69 | 18.83    1.14 

                 .917     .70 | 6.917    1.27 |12.917    4.69 | 18.92    1.14 

                1.000     .70 | 7.000    1.27 |13.000    4.69 | 19.00    1.14 

                1.083     .70 | 7.083    1.27 |13.083    3.29 | 19.08    1.14 

                1.167     .70 | 7.167    1.27 |13.167    3.29 | 19.17    1.14 

                1.250     .70 | 7.250    1.27 |13.250    3.29 | 19.25    1.14 

                1.333     .70 | 7.333    1.27 |13.333    3.55 | 19.33    1.14 

                1.417     .70 | 7.417    1.27 |13.417    3.55 | 19.42    1.14 

                1.500     .70 | 7.500    1.27 |13.500    3.55 | 19.50    1.14 

                1.583     .70 | 7.583    1.27 |13.583    2.66 | 19.58    1.14 

                1.667     .70 | 7.667    1.27 |13.667    2.66 | 19.67    1.14 

                1.750     .70 | 7.750    1.27 |13.750    2.66 | 19.75    1.14 

                1.833     .70 | 7.833    1.27 |13.833    2.66 | 19.83    1.14 

                1.917     .70 | 7.917    1.27 |13.917    2.66 | 19.92    1.14 

                2.000     .70 | 8.000    1.27 |14.000    2.66 | 20.00    1.14 

                2.083     .82 | 8.083    1.71 |14.083    1.90 | 20.08     .76 

                2.167     .82 | 8.167    1.71 |14.167    1.90 | 20.17     .76 

                2.250     .82 | 8.250    1.71 |14.250    1.90 | 20.25     .76 

                2.333     .82 | 8.333    1.71 |14.333    1.90 | 20.33     .76 

                2.417     .82 | 8.417    1.71 |14.417    1.90 | 20.42     .76 

                2.500     .82 | 8.500    1.71 |14.500    1.90 | 20.50     .76 

                2.583     .82 | 8.583    1.71 |14.583    1.90 | 20.58     .76 

                2.667     .82 | 8.667    1.71 |14.667    1.90 | 20.67     .76 

                2.750     .82 | 8.750    1.71 |14.750    1.90 | 20.75     .76 

                2.833     .82 | 8.833    1.71 |14.833    1.90 | 20.83     .76 

                2.917     .82 | 8.917    1.71 |14.917    1.90 | 20.92     .76 

                3.000     .82 | 9.000    1.71 |15.000    1.90 | 21.00     .76 

                3.083     .82 | 9.083    2.03 |15.083    1.90 | 21.08     .76 

                3.167     .82 | 9.167    2.03 |15.167    1.90 | 21.17     .76 

                3.250     .82 | 9.250    2.03 |15.250    1.90 | 21.25     .76 

                3.333     .82 | 9.333    2.03 |15.333    1.90 | 21.33     .76 

                3.417     .82 | 9.417    2.03 |15.417    1.90 | 21.42     .76 

                3.500     .82 | 9.500    2.03 |15.500    1.90 | 21.50     .76 

                3.583     .82 | 9.583    2.28 |15.583    1.90 | 21.58     .76 

                3.667     .82 | 9.667    2.28 |15.667    1.90 | 21.67     .76 

                3.750     .82 | 9.750    2.28 |15.750    1.90 | 21.75     .76 

                3.833     .82 | 9.833    2.28 |15.833    1.90 | 21.83     .76 

                3.917     .82 | 9.917    2.28 |15.917    1.90 | 21.92     .76 

                4.000     .82 |10.000    2.28 |16.000    1.90 | 22.00     .76 

                4.083    1.01 |10.083    2.91 |16.083    1.14 | 22.08     .76 

                4.167    1.01 |10.167    2.91 |16.167    1.14 | 22.17     .76 

                4.250    1.01 |10.250    2.91 |16.250    1.14 | 22.25     .76 

                4.333    1.01 |10.333    2.91 |16.333    1.14 | 22.33     .76 

                4.417    1.01 |10.417    2.91 |16.417    1.14 | 22.42     .76 

                4.500    1.01 |10.500    2.91 |16.500    1.14 | 22.50     .76 

                4.583    1.01 |10.583    3.93 |16.583    1.14 | 22.58     .76 

                4.667    1.01 |10.667    3.93 |16.667    1.14 | 22.67     .76 

                4.750    1.01 |10.750    3.93 |16.750    1.14 | 22.75     .76 

                4.833    1.01 |10.833    3.93 |16.833    1.14 | 22.83     .76 

                4.917    1.01 |10.917    3.93 |16.917    1.14 | 22.92     .76 

                5.000    1.01 |11.000    3.93 |17.000    1.14 | 23.00     .76 

                5.083    1.01 |11.083    6.08 |17.083    1.14 | 23.08     .76 

                5.167    1.01 |11.167    6.08 |17.167    1.14 | 23.17     .76 

                5.250    1.01 |11.250    6.08 |17.250    1.14 | 23.25     .76 

                5.333    1.01 |11.333    6.08 |17.333    1.14 | 23.33     .76 

                5.417    1.01 |11.417    6.08 |17.417    1.14 | 23.42     .76 

                5.500    1.01 |11.500    6.08 |17.500    1.14 | 23.50     .76 

                5.583    1.01 |11.583   26.35 |17.583    1.14 | 23.58     .76 

                5.667    1.01 |11.667   26.35 |17.667    1.14 | 23.67     .76 

                5.750    1.01 |11.750   26.35 |17.750    1.14 | 23.75     .76 
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                5.833    1.01 |11.833   69.93 |17.833    1.14 | 23.83     .76 

                5.917    1.01 |11.917   69.93 |17.917    1.14 | 23.92     .76 

                6.000    1.01 |12.000   69.93 |18.000    1.14 | 24.00     .76 

   

     Max.Eff.Inten.(mm/hr)=      69.93        64.93 

                over (min)        5.00        20.00 

     Storage Coeff.  (min)=       6.90 (ii)   15.28 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        20.00 

     Unit Hyd. peak  (cms)=        .18          .07 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       2.75          .84          3.320 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.17          12.00 

     RUNOFF VOLUME    (mm)=      62.35        15.91          43.77 

     TOTAL RAINFALL   (mm)=      63.35        63.35          63.35 

     RUNOFF COEFFICIENT   =        .98          .25            .69 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .5030      .8930 

                           .0220      .3853   |    .6990     1.0960 

                           .2580      .5970   |    .8390     1.2260 

                           .3810      .7510   |   1.0020     1.3720 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      3.32     12.00      43.77 

     OUTFLOW: ID= 1 (0006)     25.50       .38     12.67      42.94 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 11.37 

                   TIME SHIFT OF PEAK FLOW         (min)= 40.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .7471 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      69.93        66.03 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       4.80 (ii)   13.13 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .22          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .79          .33          1.080 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=      62.35        16.10          41.54 

     TOTAL RAINFALL   (mm)=      63.35        63.35          63.35 

     RUNOFF COEFFICIENT   =        .98          .25            .66 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1490      .2580 

                           .0060      .1068   |    .2070      .3190 

                           .0760      .1710   |    .2490      .3580 

                           .1130      .2160   |    .2970      .4010 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      1.08     12.00      41.54 

     OUTFLOW: ID= 1 (0007)      7.60       .11     12.58      40.72 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 10.33 

                   TIME SHIFT OF PEAK FLOW         (min)= 35.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .2143 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      69.93        66.03 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       4.38 (ii)   12.71 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .23          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .59          .25           .804 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=      62.35        16.10          41.54 

     TOTAL RAINFALL   (mm)=      63.35        63.35          63.35 

     RUNOFF COEFFICIENT   =        .98          .25            .66 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1460      .1820 

                           .0050      .0782   |    .2020      .2230 

                           .0750      .1220   |    .2420      .2500 

                           .1100      .1530   |    .2890      .2800 

  

                                AREA     QPEAK     TPEAK       R.V. 
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                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60       .80     12.00      41.54 

     OUTFLOW: ID= 1 (0009)      5.60       .11     12.50      40.83 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 13.51 

                   TIME SHIFT OF PEAK FLOW         (min)= 30.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1521 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   4 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\10yrSCSTypeII24hr.stm    

| Ptotal= 73.97 mm |    Comments: 10-Year 24 hour SCS Type II: London Airp 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25     .81 |  6.25    1.48 | 12.25   10.65 | 18.25    1.33 

                  .50     .81 |  6.50    1.48 | 12.50   10.65 | 18.50    1.33 

                  .75     .81 |  6.75    1.48 | 12.75    5.47 | 18.75    1.33 

                 1.00     .81 |  7.00    1.48 | 13.00    5.47 | 19.00    1.33 

                 1.25     .81 |  7.25    1.48 | 13.25    3.85 | 19.25    1.33 

                 1.50     .81 |  7.50    1.48 | 13.50    4.14 | 19.50    1.33 

                 1.75     .81 |  7.75    1.48 | 13.75    3.11 | 19.75    1.33 

                 2.00     .81 |  8.00    1.48 | 14.00    3.11 | 20.00    1.33 

                 2.25     .96 |  8.25    2.00 | 14.25    2.22 | 20.25     .89 

                 2.50     .96 |  8.50    2.00 | 14.50    2.22 | 20.50     .89 

                 2.75     .96 |  8.75    2.00 | 14.75    2.22 | 20.75     .89 

                 3.00     .96 |  9.00    2.00 | 15.00    2.22 | 21.00     .89 

                 3.25     .96 |  9.25    2.37 | 15.25    2.22 | 21.25     .89 

                 3.50     .96 |  9.50    2.37 | 15.50    2.22 | 21.50     .89 

                 3.75     .96 |  9.75    2.66 | 15.75    2.22 | 21.75     .89 

                 4.00     .96 | 10.00    2.66 | 16.00    2.22 | 22.00     .89 

                 4.25    1.18 | 10.25    3.40 | 16.25    1.33 | 22.25     .89 

                 4.50    1.18 | 10.50    3.40 | 16.50    1.33 | 22.50     .89 

                 4.75    1.18 | 10.75    4.59 | 16.75    1.33 | 22.75     .89 

                 5.00    1.18 | 11.00    4.59 | 17.00    1.33 | 23.00     .89 

                 5.25    1.18 | 11.25    7.10 | 17.25    1.33 | 23.25     .89 

                 5.50    1.18 | 11.50    7.10 | 17.50    1.33 | 23.50     .89 

                 5.75    1.18 | 11.75   30.77 | 17.75    1.33 | 23.75     .89 

                 6.00    1.18 | 12.00   81.66 | 18.00    1.33 | 24.00     .89 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083     .81 | 6.083    1.48 |12.083   10.66 | 18.08    1.33 

                 .167     .81 | 6.167    1.48 |12.167   10.65 | 18.17    1.33 

                 .250     .81 | 6.250    1.48 |12.250   10.65 | 18.25    1.33 

                 .333     .81 | 6.333    1.48 |12.333   10.65 | 18.33    1.33 

                 .417     .81 | 6.417    1.48 |12.417   10.65 | 18.42    1.33 

                 .500     .81 | 6.500    1.48 |12.500   10.65 | 18.50    1.33 

                 .583     .81 | 6.583    1.48 |12.583    5.47 | 18.58    1.33 

                 .667     .81 | 6.667    1.48 |12.667    5.47 | 18.67    1.33 

                 .750     .81 | 6.750    1.48 |12.750    5.47 | 18.75    1.33 

                 .833     .81 | 6.833    1.48 |12.833    5.47 | 18.83    1.33 

                 .917     .81 | 6.917    1.48 |12.917    5.47 | 18.92    1.33 

                1.000     .81 | 7.000    1.48 |13.000    5.47 | 19.00    1.33 

                1.083     .81 | 7.083    1.48 |13.083    3.85 | 19.08    1.33 

                1.167     .81 | 7.167    1.48 |13.167    3.85 | 19.17    1.33 

                1.250     .81 | 7.250    1.48 |13.250    3.85 | 19.25    1.33 

                1.333     .81 | 7.333    1.48 |13.333    4.14 | 19.33    1.33 

                1.417     .81 | 7.417    1.48 |13.417    4.14 | 19.42    1.33 

                1.500     .81 | 7.500    1.48 |13.500    4.14 | 19.50    1.33 

                1.583     .81 | 7.583    1.48 |13.583    3.11 | 19.58    1.33 

                1.667     .81 | 7.667    1.48 |13.667    3.11 | 19.67    1.33 

                1.750     .81 | 7.750    1.48 |13.750    3.11 | 19.75    1.33 

                1.833     .81 | 7.833    1.48 |13.833    3.11 | 19.83    1.33 

                1.917     .81 | 7.917    1.48 |13.917    3.11 | 19.92    1.33 

                2.000     .81 | 8.000    1.48 |14.000    3.11 | 20.00    1.33 

                2.083     .96 | 8.083    2.00 |14.083    2.22 | 20.08     .89 

                2.167     .96 | 8.167    2.00 |14.167    2.22 | 20.17     .89 

                2.250     .96 | 8.250    2.00 |14.250    2.22 | 20.25     .89 

                2.333     .96 | 8.333    2.00 |14.333    2.22 | 20.33     .89 

                2.417     .96 | 8.417    2.00 |14.417    2.22 | 20.42     .89 

                2.500     .96 | 8.500    2.00 |14.500    2.22 | 20.50     .89 

                2.583     .96 | 8.583    2.00 |14.583    2.22 | 20.58     .89 

                2.667     .96 | 8.667    2.00 |14.667    2.22 | 20.67     .89 

                2.750     .96 | 8.750    2.00 |14.750    2.22 | 20.75     .89 

                2.833     .96 | 8.833    2.00 |14.833    2.22 | 20.83     .89 

                2.917     .96 | 8.917    2.00 |14.917    2.22 | 20.92     .89 

                3.000     .96 | 9.000    2.00 |15.000    2.22 | 21.00     .89 

                3.083     .96 | 9.083    2.37 |15.083    2.22 | 21.08     .89 

                3.167     .96 | 9.167    2.37 |15.167    2.22 | 21.17     .89 

                3.250     .96 | 9.250    2.37 |15.250    2.22 | 21.25     .89 

                3.333     .96 | 9.333    2.37 |15.333    2.22 | 21.33     .89 

                3.417     .96 | 9.417    2.37 |15.417    2.22 | 21.42     .89 

                3.500     .96 | 9.500    2.37 |15.500    2.22 | 21.50     .89 

                3.583     .96 | 9.583    2.66 |15.583    2.22 | 21.58     .89 

                3.667     .96 | 9.667    2.66 |15.667    2.22 | 21.67     .89 

                3.750     .96 | 9.750    2.66 |15.750    2.22 | 21.75     .89 

                3.833     .96 | 9.833    2.66 |15.833    2.22 | 21.83     .89 

                3.917     .96 | 9.917    2.66 |15.917    2.22 | 21.92     .89 

                4.000     .96 |10.000    2.66 |16.000    2.22 | 22.00     .89 

                4.083    1.18 |10.083    3.40 |16.083    1.33 | 22.08     .89 

                4.167    1.18 |10.167    3.40 |16.167    1.33 | 22.17     .89 

                4.250    1.18 |10.250    3.40 |16.250    1.33 | 22.25     .89 

                4.333    1.18 |10.333    3.40 |16.333    1.33 | 22.33     .89 

                4.417    1.18 |10.417    3.40 |16.417    1.33 | 22.42     .89 

                4.500    1.18 |10.500    3.40 |16.500    1.33 | 22.50     .89 

                4.583    1.18 |10.583    4.59 |16.583    1.33 | 22.58     .89 

                4.667    1.18 |10.667    4.59 |16.667    1.33 | 22.67     .89 

                4.750    1.18 |10.750    4.59 |16.750    1.33 | 22.75     .89 

                4.833    1.18 |10.833    4.59 |16.833    1.33 | 22.83     .89 

                4.917    1.18 |10.917    4.59 |16.917    1.33 | 22.92     .89 

                5.000    1.18 |11.000    4.59 |17.000    1.33 | 23.00     .89 

                5.083    1.18 |11.083    7.10 |17.083    1.33 | 23.08     .89 

                5.167    1.18 |11.167    7.10 |17.167    1.33 | 23.17     .89 

                5.250    1.18 |11.250    7.10 |17.250    1.33 | 23.25     .89 

                5.333    1.18 |11.333    7.10 |17.333    1.33 | 23.33     .89 

                5.417    1.18 |11.417    7.10 |17.417    1.33 | 23.42     .89 

                5.500    1.18 |11.500    7.10 |17.500    1.33 | 23.50     .89 

                5.583    1.18 |11.583   30.77 |17.583    1.33 | 23.58     .89 

                5.667    1.18 |11.667   30.77 |17.667    1.33 | 23.67     .89 

                5.750    1.18 |11.750   30.77 |17.750    1.33 | 23.75     .89 

                5.833    1.18 |11.833   81.65 |17.833    1.33 | 23.83     .89 

                5.917    1.18 |11.917   81.66 |17.917    1.33 | 23.92     .89 

                6.000    1.18 |12.000   81.66 |18.000    1.33 | 24.00     .89 

   

     Max.Eff.Inten.(mm/hr)=      81.66        79.63 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       6.48 (ii)   14.21 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 
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     Unit Hyd. peak  (cms)=        .18          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       3.25         1.20          4.317 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=      72.97        22.12          52.63 

     TOTAL RAINFALL   (mm)=      73.97        73.97          73.97 

     RUNOFF COEFFICIENT   =        .99          .30            .71 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .5030      .8930 

                           .0220      .3853   |    .6990     1.0960 

                           .2580      .5970   |    .8390     1.2260 

                           .3810      .7510   |   1.0020     1.3720 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      4.32     12.00      52.63 

     OUTFLOW: ID= 1 (0006)     25.50       .50     12.67      51.79 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 11.60 

                   TIME SHIFT OF PEAK FLOW         (min)= 40.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .8910 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      81.66        80.89 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       4.51 (ii)   12.19 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .23          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .93          .43          1.320 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=      72.97        22.37          50.20 

     TOTAL RAINFALL   (mm)=      73.97        73.97          73.97 

     RUNOFF COEFFICIENT   =        .99          .30            .68 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1490      .2580 

                           .0060      .1068   |    .2070      .3190 

                           .0760      .1710   |    .2490      .3580 

                           .1130      .2160   |    .2970      .4010 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      1.32     12.00      50.20 

     OUTFLOW: ID= 1 (0007)      7.60       .15     12.58      49.38 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 11.21 

                   TIME SHIFT OF PEAK FLOW         (min)= 35.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .2568 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      81.66        80.89 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       4.11 (ii)   11.80 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .24          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .69          .32           .982 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=      72.97        22.37          50.20 

     TOTAL RAINFALL   (mm)=      73.97        73.97          73.97 

     RUNOFF COEFFICIENT   =        .99          .30            .68 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1460      .1820 

                           .0050      .0782   |    .2020      .2230 

                           .0750      .1220   |    .2420      .2500 

                           .1100      .1530   |    .2890      .2800 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60       .98     12.00      50.20 

     OUTFLOW: ID= 1 (0009)      5.60       .14     12.50      49.49 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 14.73 

                   TIME SHIFT OF PEAK FLOW         (min)= 30.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .1811 
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------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   5 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\25yrSCSTypeII24hr.stm    

| Ptotal= 89.53 mm |    Comments: 25-Year 24 hour SCS Type II: London Airp 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25     .98 |  6.25    1.79 | 12.25   12.89 | 18.25    1.61 

                  .50     .98 |  6.50    1.79 | 12.50   12.89 | 18.50    1.61 

                  .75     .98 |  6.75    1.79 | 12.75    6.63 | 18.75    1.61 

                 1.00     .98 |  7.00    1.79 | 13.00    6.63 | 19.00    1.61 

                 1.25     .98 |  7.25    1.79 | 13.25    4.66 | 19.25    1.61 

                 1.50     .98 |  7.50    1.79 | 13.50    5.01 | 19.50    1.61 

                 1.75     .98 |  7.75    1.79 | 13.75    3.76 | 19.75    1.61 

                 2.00     .98 |  8.00    1.79 | 14.00    3.76 | 20.00    1.61 

                 2.25    1.16 |  8.25    2.42 | 14.25    2.69 | 20.25    1.07 

                 2.50    1.16 |  8.50    2.42 | 14.50    2.69 | 20.50    1.07 

                 2.75    1.16 |  8.75    2.42 | 14.75    2.69 | 20.75    1.07 

                 3.00    1.16 |  9.00    2.42 | 15.00    2.69 | 21.00    1.07 

                 3.25    1.16 |  9.25    2.87 | 15.25    2.69 | 21.25    1.07 

                 3.50    1.16 |  9.50    2.87 | 15.50    2.69 | 21.50    1.07 

                 3.75    1.16 |  9.75    3.22 | 15.75    2.69 | 21.75    1.07 

                 4.00    1.16 | 10.00    3.22 | 16.00    2.69 | 22.00    1.07 

                 4.25    1.43 | 10.25    4.12 | 16.25    1.61 | 22.25    1.07 

                 4.50    1.43 | 10.50    4.12 | 16.50    1.61 | 22.50    1.07 

                 4.75    1.43 | 10.75    5.55 | 16.75    1.61 | 22.75    1.07 

                 5.00    1.43 | 11.00    5.55 | 17.00    1.61 | 23.00    1.07 

                 5.25    1.43 | 11.25    8.60 | 17.25    1.61 | 23.25    1.07 

                 5.50    1.43 | 11.50    8.60 | 17.50    1.61 | 23.50    1.07 

                 5.75    1.43 | 11.75   37.25 | 17.75    1.61 | 23.75    1.07 

                 6.00    1.43 | 12.00   98.84 | 18.00    1.61 | 24.00    1.07 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083     .98 | 6.083    1.79 |12.083   12.90 | 18.08    1.61 

                 .167     .98 | 6.167    1.79 |12.167   12.89 | 18.17    1.61 

                 .250     .98 | 6.250    1.79 |12.250   12.89 | 18.25    1.61 

                 .333     .98 | 6.333    1.79 |12.333   12.89 | 18.33    1.61 

                 .417     .98 | 6.417    1.79 |12.417   12.89 | 18.42    1.61 

                 .500     .98 | 6.500    1.79 |12.500   12.89 | 18.50    1.61 

                 .583     .98 | 6.583    1.79 |12.583    6.63 | 18.58    1.61 

                 .667     .98 | 6.667    1.79 |12.667    6.63 | 18.67    1.61 

                 .750     .98 | 6.750    1.79 |12.750    6.63 | 18.75    1.61 

                 .833     .98 | 6.833    1.79 |12.833    6.63 | 18.83    1.61 

                 .917     .98 | 6.917    1.79 |12.917    6.63 | 18.92    1.61 

                1.000     .98 | 7.000    1.79 |13.000    6.63 | 19.00    1.61 

                1.083     .98 | 7.083    1.79 |13.083    4.66 | 19.08    1.61 

                1.167     .98 | 7.167    1.79 |13.167    4.66 | 19.17    1.61 

                1.250     .98 | 7.250    1.79 |13.250    4.66 | 19.25    1.61 

                1.333     .98 | 7.333    1.79 |13.333    5.01 | 19.33    1.61 

                1.417     .98 | 7.417    1.79 |13.417    5.01 | 19.42    1.61 

                1.500     .98 | 7.500    1.79 |13.500    5.01 | 19.50    1.61 

                1.583     .98 | 7.583    1.79 |13.583    3.76 | 19.58    1.61 

                1.667     .98 | 7.667    1.79 |13.667    3.76 | 19.67    1.61 

                1.750     .98 | 7.750    1.79 |13.750    3.76 | 19.75    1.61 

                1.833     .98 | 7.833    1.79 |13.833    3.76 | 19.83    1.61 

                1.917     .98 | 7.917    1.79 |13.917    3.76 | 19.92    1.61 

                2.000     .99 | 8.000    1.79 |14.000    3.76 | 20.00    1.61 

                2.083    1.16 | 8.083    2.42 |14.083    2.69 | 20.08    1.07 

                2.167    1.16 | 8.167    2.42 |14.167    2.69 | 20.17    1.07 

                2.250    1.16 | 8.250    2.42 |14.250    2.69 | 20.25    1.07 

                2.333    1.16 | 8.333    2.42 |14.333    2.69 | 20.33    1.07 

                2.417    1.16 | 8.417    2.42 |14.417    2.69 | 20.42    1.07 

                2.500    1.16 | 8.500    2.42 |14.500    2.69 | 20.50    1.07 

                2.583    1.16 | 8.583    2.42 |14.583    2.69 | 20.58    1.07 

                2.667    1.16 | 8.667    2.42 |14.667    2.69 | 20.67    1.07 

                2.750    1.16 | 8.750    2.42 |14.750    2.69 | 20.75    1.07 

                2.833    1.16 | 8.833    2.42 |14.833    2.69 | 20.83    1.07 

                2.917    1.16 | 8.917    2.42 |14.917    2.69 | 20.92    1.07 

                3.000    1.16 | 9.000    2.42 |15.000    2.69 | 21.00    1.07 

                3.083    1.16 | 9.083    2.87 |15.083    2.69 | 21.08    1.07 

                3.167    1.16 | 9.167    2.87 |15.167    2.69 | 21.17    1.07 

                3.250    1.16 | 9.250    2.87 |15.250    2.69 | 21.25    1.07 

                3.333    1.16 | 9.333    2.87 |15.333    2.69 | 21.33    1.07 

                3.417    1.16 | 9.417    2.87 |15.417    2.69 | 21.42    1.07 

                3.500    1.16 | 9.500    2.87 |15.500    2.69 | 21.50    1.07 

                3.583    1.16 | 9.583    3.22 |15.583    2.69 | 21.58    1.07 

                3.667    1.16 | 9.667    3.22 |15.667    2.69 | 21.67    1.07 

                3.750    1.16 | 9.750    3.22 |15.750    2.69 | 21.75    1.07 

                3.833    1.16 | 9.833    3.22 |15.833    2.69 | 21.83    1.07 

                3.917    1.16 | 9.917    3.22 |15.917    2.69 | 21.92    1.07 

                4.000    1.16 |10.000    3.22 |16.000    2.69 | 22.00    1.07 

                4.083    1.43 |10.083    4.12 |16.083    1.61 | 22.08    1.07 

                4.167    1.43 |10.167    4.12 |16.167    1.61 | 22.17    1.07 

                4.250    1.43 |10.250    4.12 |16.250    1.61 | 22.25    1.07 

                4.333    1.43 |10.333    4.12 |16.333    1.61 | 22.33    1.07 

                4.417    1.43 |10.417    4.12 |16.417    1.61 | 22.42    1.07 

                4.500    1.43 |10.500    4.12 |16.500    1.61 | 22.50    1.07 

                4.583    1.43 |10.583    5.55 |16.583    1.61 | 22.58    1.07 

                4.667    1.43 |10.667    5.55 |16.667    1.61 | 22.67    1.07 

                4.750    1.43 |10.750    5.55 |16.750    1.61 | 22.75    1.07 

                4.833    1.43 |10.833    5.55 |16.833    1.61 | 22.83    1.07 

                4.917    1.43 |10.917    5.55 |16.917    1.61 | 22.92    1.07 

                5.000    1.43 |11.000    5.55 |17.000    1.61 | 23.00    1.07 

                5.083    1.43 |11.083    8.59 |17.083    1.61 | 23.08    1.07 

                5.167    1.43 |11.167    8.60 |17.167    1.61 | 23.17    1.07 

                5.250    1.43 |11.250    8.60 |17.250    1.61 | 23.25    1.07 

                5.333    1.43 |11.333    8.60 |17.333    1.61 | 23.33    1.07 

                5.417    1.43 |11.417    8.60 |17.417    1.61 | 23.42    1.07 

                5.500    1.43 |11.500    8.60 |17.500    1.61 | 23.50    1.07 

                5.583    1.43 |11.583   37.24 |17.583    1.61 | 23.58    1.07 

                5.667    1.43 |11.667   37.25 |17.667    1.61 | 23.67    1.07 

                5.750    1.43 |11.750   37.25 |17.750    1.61 | 23.75    1.07 

                5.833    1.43 |11.833   98.84 |17.833    1.61 | 23.83    1.07 

                5.917    1.43 |11.917   98.84 |17.917    1.61 | 23.92    1.07 

                6.000    1.43 |12.000   98.84 |18.000    1.61 | 24.00    1.07 

   

     Max.Eff.Inten.(mm/hr)=      98.84       100.59 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       6.00 (ii)   13.05 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .19          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       3.98         1.63          5.456 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=      88.53        30.82          65.45 

     TOTAL RAINFALL   (mm)=      89.53        89.53          89.53 

     RUNOFF COEFFICIENT   =        .99          .34            .73 
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       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .5030      .8930 

                           .0220      .3853   |    .6990     1.0960 

                           .2580      .5970   |    .8390     1.2260 

                           .3810      .7510   |   1.0020     1.3720 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      5.46     12.00      65.45 

     OUTFLOW: ID= 1 (0006)     25.50       .70     12.58      64.60 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 12.77 

                   TIME SHIFT OF PEAK FLOW         (min)= 35.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)= 1.0941 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      98.84       102.07 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       4.18 (ii)   11.18 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .24          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.13          .58          1.666 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=      88.53        31.04          62.66 

     TOTAL RAINFALL   (mm)=      89.53        89.53          89.53 

     RUNOFF COEFFICIENT   =        .99          .35            .70 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1490      .2580 

                           .0060      .1068   |    .2070      .3190 

                           .0760      .1710   |    .2490      .3580 

                           .1130      .2160   |    .2970      .4010 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      1.67     12.00      62.66 

     OUTFLOW: ID= 1 (0007)      7.60       .20     12.58      61.83 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 12.31 

                   TIME SHIFT OF PEAK FLOW         (min)= 35.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .3170 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=      98.84       102.07 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       3.81 (ii)   10.81 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .25          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .84          .43          1.238 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=      88.53        31.04          62.66 

     TOTAL RAINFALL   (mm)=      89.53        89.53          89.53 

     RUNOFF COEFFICIENT   =        .99          .35            .70 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1460      .1820 

                           .0050      .0782   |    .2020      .2230 

                           .0750      .1220   |    .2420      .2500 

                           .1100      .1530   |    .2890      .2800 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60      1.24     12.00      62.66 

     OUTFLOW: ID= 1 (0009)      5.60       .20     12.50      61.95 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 16.18 

                   TIME SHIFT OF PEAK FLOW         (min)= 30.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .2218 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   6 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           
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|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\50yrSCSTypeII24hr.stm    

| Ptotal= 99.98 mm |    Comments: 50-Year 24 hour SCS Type II: London Airp 

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25    1.10 |  6.25    2.00 | 12.25   14.40 | 18.25    1.80 

                  .50    1.10 |  6.50    2.00 | 12.50   14.40 | 18.50    1.80 

                  .75    1.10 |  6.75    2.00 | 12.75    7.40 | 18.75    1.80 

                 1.00    1.10 |  7.00    2.00 | 13.00    7.40 | 19.00    1.80 

                 1.25    1.10 |  7.25    2.00 | 13.25    5.20 | 19.25    1.80 

                 1.50    1.10 |  7.50    2.00 | 13.50    5.60 | 19.50    1.80 

                 1.75    1.10 |  7.75    2.00 | 13.75    4.20 | 19.75    1.80 

                 2.00    1.10 |  8.00    2.00 | 14.00    4.20 | 20.00    1.80 

                 2.25    1.30 |  8.25    2.70 | 14.25    3.00 | 20.25    1.20 

                 2.50    1.30 |  8.50    2.70 | 14.50    3.00 | 20.50    1.20 

                 2.75    1.30 |  8.75    2.70 | 14.75    3.00 | 20.75    1.20 

                 3.00    1.30 |  9.00    2.70 | 15.00    3.00 | 21.00    1.20 

                 3.25    1.30 |  9.25    3.20 | 15.25    3.00 | 21.25    1.20 

                 3.50    1.30 |  9.50    3.20 | 15.50    3.00 | 21.50    1.20 

                 3.75    1.30 |  9.75    3.60 | 15.75    3.00 | 21.75    1.20 

                 4.00    1.30 | 10.00    3.60 | 16.00    3.00 | 22.00    1.20 

                 4.25    1.60 | 10.25    4.60 | 16.25    1.80 | 22.25    1.20 

                 4.50    1.60 | 10.50    4.60 | 16.50    1.80 | 22.50    1.20 

                 4.75    1.60 | 10.75    6.20 | 16.75    1.80 | 22.75    1.20 

                 5.00    1.60 | 11.00    6.20 | 17.00    1.80 | 23.00    1.20 

                 5.25    1.60 | 11.25    9.60 | 17.25    1.80 | 23.25    1.20 

                 5.50    1.60 | 11.50    9.60 | 17.50    1.80 | 23.50    1.20 

                 5.75    1.60 | 11.75   41.59 | 17.75    1.80 | 23.75    1.20 

                 6.00    1.60 | 12.00  110.37 | 18.00    1.80 | 24.00    1.20 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083    1.10 | 6.083    2.00 |12.083   14.41 | 18.08    1.80 

                 .167    1.10 | 6.167    2.00 |12.167   14.40 | 18.17    1.80 

                 .250    1.10 | 6.250    2.00 |12.250   14.40 | 18.25    1.80 

                 .333    1.10 | 6.333    2.00 |12.333   14.40 | 18.33    1.80 

                 .417    1.10 | 6.417    2.00 |12.417   14.40 | 18.42    1.80 

                 .500    1.10 | 6.500    2.00 |12.500   14.40 | 18.50    1.80 

                 .583    1.10 | 6.583    2.00 |12.583    7.40 | 18.58    1.80 

                 .667    1.10 | 6.667    2.00 |12.667    7.40 | 18.67    1.80 

                 .750    1.10 | 6.750    2.00 |12.750    7.40 | 18.75    1.80 

                 .833    1.10 | 6.833    2.00 |12.833    7.40 | 18.83    1.80 

                 .917    1.10 | 6.917    2.00 |12.917    7.40 | 18.92    1.80 

                1.000    1.10 | 7.000    2.00 |13.000    7.40 | 19.00    1.80 

                1.083    1.10 | 7.083    2.00 |13.083    5.20 | 19.08    1.80 

                1.167    1.10 | 7.167    2.00 |13.167    5.20 | 19.17    1.80 

                1.250    1.10 | 7.250    2.00 |13.250    5.20 | 19.25    1.80 

                1.333    1.10 | 7.333    2.00 |13.333    5.60 | 19.33    1.80 

                1.417    1.10 | 7.417    2.00 |13.417    5.60 | 19.42    1.80 

                1.500    1.10 | 7.500    2.00 |13.500    5.60 | 19.50    1.80 

                1.583    1.10 | 7.583    2.00 |13.583    4.20 | 19.58    1.80 

                1.667    1.10 | 7.667    2.00 |13.667    4.20 | 19.67    1.80 

                1.750    1.10 | 7.750    2.00 |13.750    4.20 | 19.75    1.80 

                1.833    1.10 | 7.833    2.00 |13.833    4.20 | 19.83    1.80 

                1.917    1.10 | 7.917    2.00 |13.917    4.20 | 19.92    1.80 

                2.000    1.10 | 8.000    2.00 |14.000    4.20 | 20.00    1.80 

                2.083    1.30 | 8.083    2.70 |14.083    3.00 | 20.08    1.20 

                2.167    1.30 | 8.167    2.70 |14.167    3.00 | 20.17    1.20 

                2.250    1.30 | 8.250    2.70 |14.250    3.00 | 20.25    1.20 

                2.333    1.30 | 8.333    2.70 |14.333    3.00 | 20.33    1.20 

                2.417    1.30 | 8.417    2.70 |14.417    3.00 | 20.42    1.20 

                2.500    1.30 | 8.500    2.70 |14.500    3.00 | 20.50    1.20 

                2.583    1.30 | 8.583    2.70 |14.583    3.00 | 20.58    1.20 

                2.667    1.30 | 8.667    2.70 |14.667    3.00 | 20.67    1.20 

                2.750    1.30 | 8.750    2.70 |14.750    3.00 | 20.75    1.20 

                2.833    1.30 | 8.833    2.70 |14.833    3.00 | 20.83    1.20 

                2.917    1.30 | 8.917    2.70 |14.917    3.00 | 20.92    1.20 

                3.000    1.30 | 9.000    2.70 |15.000    3.00 | 21.00    1.20 

                3.083    1.30 | 9.083    3.20 |15.083    3.00 | 21.08    1.20 

                3.167    1.30 | 9.167    3.20 |15.167    3.00 | 21.17    1.20 

                3.250    1.30 | 9.250    3.20 |15.250    3.00 | 21.25    1.20 

                3.333    1.30 | 9.333    3.20 |15.333    3.00 | 21.33    1.20 

                3.417    1.30 | 9.417    3.20 |15.417    3.00 | 21.42    1.20 

                3.500    1.30 | 9.500    3.20 |15.500    3.00 | 21.50    1.20 

                3.583    1.30 | 9.583    3.60 |15.583    3.00 | 21.58    1.20 

                3.667    1.30 | 9.667    3.60 |15.667    3.00 | 21.67    1.20 

                3.750    1.30 | 9.750    3.60 |15.750    3.00 | 21.75    1.20 

                3.833    1.30 | 9.833    3.60 |15.833    3.00 | 21.83    1.20 

                3.917    1.30 | 9.917    3.60 |15.917    3.00 | 21.92    1.20 

                4.000    1.30 |10.000    3.60 |16.000    3.00 | 22.00    1.20 

                4.083    1.60 |10.083    4.60 |16.083    1.80 | 22.08    1.20 

                4.167    1.60 |10.167    4.60 |16.167    1.80 | 22.17    1.20 

                4.250    1.60 |10.250    4.60 |16.250    1.80 | 22.25    1.20 

                4.333    1.60 |10.333    4.60 |16.333    1.80 | 22.33    1.20 

                4.417    1.60 |10.417    4.60 |16.417    1.80 | 22.42    1.20 

                4.500    1.60 |10.500    4.60 |16.500    1.80 | 22.50    1.20 

                4.583    1.60 |10.583    6.20 |16.583    1.80 | 22.58    1.20 

                4.667    1.60 |10.667    6.20 |16.667    1.80 | 22.67    1.20 

                4.750    1.60 |10.750    6.20 |16.750    1.80 | 22.75    1.20 

                4.833    1.60 |10.833    6.20 |16.833    1.80 | 22.83    1.20 

                4.917    1.60 |10.917    6.20 |16.917    1.80 | 22.92    1.20 

                5.000    1.60 |11.000    6.20 |17.000    1.80 | 23.00    1.20 

                5.083    1.60 |11.083    9.60 |17.083    1.80 | 23.08    1.20 

                5.167    1.60 |11.167    9.60 |17.167    1.80 | 23.17    1.20 

                5.250    1.60 |11.250    9.60 |17.250    1.80 | 23.25    1.20 

                5.333    1.60 |11.333    9.60 |17.333    1.80 | 23.33    1.20 

                5.417    1.60 |11.417    9.60 |17.417    1.80 | 23.42    1.20 

                5.500    1.60 |11.500    9.60 |17.500    1.80 | 23.50    1.20 

                5.583    1.60 |11.583   41.59 |17.583    1.80 | 23.58    1.20 

                5.667    1.60 |11.667   41.59 |17.667    1.80 | 23.67    1.20 

                5.750    1.60 |11.750   41.59 |17.750    1.80 | 23.75    1.20 

                5.833    1.60 |11.833  110.37 |17.833    1.80 | 23.83    1.20 

                5.917    1.60 |11.917  110.37 |17.917    1.80 | 23.92    1.20 

                6.000    1.60 |12.000  110.37 |18.000    1.80 | 24.00    1.20 

   

     Max.Eff.Inten.(mm/hr)=     110.37       114.19 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       5.75 (ii)   12.44 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .20          .08 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       4.47         1.91          6.216 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=      98.98        36.58          74.02 

     TOTAL RAINFALL   (mm)=      99.98        99.98          99.98 

     RUNOFF COEFFICIENT   =        .99          .37            .74 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 
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------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .5030      .8930 

                           .0220      .3853   |    .6990     1.0960 

                           .2580      .5970   |    .8390     1.2260 

                           .3810      .7510   |   1.0020     1.3720 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      6.22     12.00      74.02 

     OUTFLOW: ID= 1 (0006)     25.50       .84     12.58      73.16 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 13.47 

                   TIME SHIFT OF PEAK FLOW         (min)= 35.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)= 1.2243 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     110.37       115.79 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       4.00 (ii)   10.65 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .24          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.26          .68          1.896 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=      98.98        36.85          71.02 

     TOTAL RAINFALL   (mm)=      99.98        99.98          99.98 

     RUNOFF COEFFICIENT   =        .99          .37            .71 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1490      .2580 

                           .0060      .1068   |    .2070      .3190 

                           .0760      .1710   |    .2490      .3580 

                           .1130      .2160   |    .2970      .4010 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      1.90     12.00      71.02 

     OUTFLOW: ID= 1 (0007)      7.60       .25     12.58      70.19 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 12.99 

                   TIME SHIFT OF PEAK FLOW         (min)= 35.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .3558 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     110.37       115.79 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       3.65 (ii)   10.30 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .25          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=        .93          .51          1.408 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=      98.98        36.85          71.02 

     TOTAL RAINFALL   (mm)=      99.98        99.98          99.98 

     RUNOFF COEFFICIENT   =        .99          .37            .71 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1460      .1820 

                           .0050      .0782   |    .2020      .2230 

                           .0750      .1220   |    .2420      .2500 

                           .1100      .1530   |    .2890      .2800 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60      1.41     12.00      71.02 

     OUTFLOW: ID= 1 (0009)      5.60       .24     12.50      70.31 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 16.96 

                   TIME SHIFT OF PEAK FLOW         (min)= 30.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .2480 

  

------------------------------------------------------------------------------- 

  **************************** 

  ** SIMULATION NUMBER:   7 ** 

  **************************** 

   

   

-------------------- 

|    READ STORM    |    Filename: G:\Projects\2012\12116 - TSI London           

|                  |               GE1 & GE2\Design\FSR Calcs\VO2\Storm\        

|                  |              SCS Type II - London\100yrSCSTYPEII124HR.stm  

| Ptotal=111.61 mm |    Comments: 100-Year 24 hour SCS: London Airport     

-------------------- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                  .25    1.23 |  6.25    2.23 | 12.25   16.07 | 18.25    2.01 

                  .50    1.23 |  6.50    2.23 | 12.50   16.07 | 18.50    2.01 
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                  .75    1.23 |  6.75    2.23 | 12.75    8.26 | 18.75    2.01 

                 1.00    1.23 |  7.00    2.23 | 13.00    8.26 | 19.00    2.01 

                 1.25    1.23 |  7.25    2.23 | 13.25    5.80 | 19.25    2.01 

                 1.50    1.23 |  7.50    2.23 | 13.50    6.25 | 19.50    2.01 

                 1.75    1.23 |  7.75    2.23 | 13.75    4.69 | 19.75    2.01 

                 2.00    1.23 |  8.00    2.23 | 14.00    4.69 | 20.00    2.01 

                 2.25    1.45 |  8.25    3.01 | 14.25    3.35 | 20.25    1.34 

                 2.50    1.45 |  8.50    3.01 | 14.50    3.35 | 20.50    1.34 

                 2.75    1.45 |  8.75    3.01 | 14.75    3.35 | 20.75    1.34 

                 3.00    1.45 |  9.00    3.01 | 15.00    3.35 | 21.00    1.34 

                 3.25    1.45 |  9.25    3.57 | 15.25    3.35 | 21.25    1.34 

                 3.50    1.45 |  9.50    3.57 | 15.50    3.35 | 21.50    1.34 

                 3.75    1.45 |  9.75    4.02 | 15.75    3.35 | 21.75    1.34 

                 4.00    1.45 | 10.00    4.02 | 16.00    3.35 | 22.00    1.34 

                 4.25    1.79 | 10.25    5.13 | 16.25    2.01 | 22.25    1.34 

                 4.50    1.79 | 10.50    5.13 | 16.50    2.01 | 22.50    1.34 

                 4.75    1.79 | 10.75    6.92 | 16.75    2.01 | 22.75    1.34 

                 5.00    1.79 | 11.00    6.92 | 17.00    2.01 | 23.00    1.34 

                 5.25    1.79 | 11.25   10.71 | 17.25    2.01 | 23.25    1.34 

                 5.50    1.79 | 11.50   10.71 | 17.50    2.01 | 23.50    1.34 

                 5.75    1.79 | 11.75   46.42 | 17.75    2.01 | 23.75    1.34 

                 6.00    1.79 | 12.00  123.20 | 18.00    2.01 | 24.00    1.34 

   

------------------------------------------------------------------------------- 

 

-------------------- 

| CALIB            | 

| STANDHYD  (0004) |   Area    (ha)=  25.50 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  64.00   Dir. Conn.(%)=  60.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=      16.32         9.18 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     412.30        40.00 

     Mannings n           =       .013         .250 

  

         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP. 

 

   

                               ---- TRANSFORMED HYETOGRAPH ---- 

                 TIME    RAIN |  TIME    RAIN |  TIME    RAIN |  TIME    RAIN 

                  hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr |   hrs   mm/hr 

                 .083    1.23 | 6.083    2.23 |12.083   16.08 | 18.08    2.01 

                 .167    1.23 | 6.167    2.23 |12.167   16.07 | 18.17    2.01 

                 .250    1.23 | 6.250    2.23 |12.250   16.07 | 18.25    2.01 

                 .333    1.23 | 6.333    2.23 |12.333   16.07 | 18.33    2.01 

                 .417    1.23 | 6.417    2.23 |12.417   16.07 | 18.42    2.01 

                 .500    1.23 | 6.500    2.23 |12.500   16.07 | 18.50    2.01 

                 .583    1.23 | 6.583    2.23 |12.583    8.26 | 18.58    2.01 

                 .667    1.23 | 6.667    2.23 |12.667    8.26 | 18.67    2.01 

                 .750    1.23 | 6.750    2.23 |12.750    8.26 | 18.75    2.01 

                 .833    1.23 | 6.833    2.23 |12.833    8.26 | 18.83    2.01 

                 .917    1.23 | 6.917    2.23 |12.917    8.26 | 18.92    2.01 

                1.000    1.23 | 7.000    2.23 |13.000    8.26 | 19.00    2.01 

                1.083    1.23 | 7.083    2.23 |13.083    5.80 | 19.08    2.01 

                1.167    1.23 | 7.167    2.23 |13.167    5.80 | 19.17    2.01 

                1.250    1.23 | 7.250    2.23 |13.250    5.80 | 19.25    2.01 

                1.333    1.23 | 7.333    2.23 |13.333    6.25 | 19.33    2.01 

                1.417    1.23 | 7.417    2.23 |13.417    6.25 | 19.42    2.01 

                1.500    1.23 | 7.500    2.23 |13.500    6.25 | 19.50    2.01 

                1.583    1.23 | 7.583    2.23 |13.583    4.69 | 19.58    2.01 

                1.667    1.23 | 7.667    2.23 |13.667    4.69 | 19.67    2.01 

                1.750    1.23 | 7.750    2.23 |13.750    4.69 | 19.75    2.01 

                1.833    1.23 | 7.833    2.23 |13.833    4.69 | 19.83    2.01 

                1.917    1.23 | 7.917    2.23 |13.917    4.69 | 19.92    2.01 

                2.000    1.23 | 8.000    2.23 |14.000    4.69 | 20.00    2.01 

                2.083    1.45 | 8.083    3.01 |14.083    3.35 | 20.08    1.34 

                2.167    1.45 | 8.167    3.01 |14.167    3.35 | 20.17    1.34 

                2.250    1.45 | 8.250    3.01 |14.250    3.35 | 20.25    1.34 

                2.333    1.45 | 8.333    3.01 |14.333    3.35 | 20.33    1.34 

                2.417    1.45 | 8.417    3.01 |14.417    3.35 | 20.42    1.34 

                2.500    1.45 | 8.500    3.01 |14.500    3.35 | 20.50    1.34 

                2.583    1.45 | 8.583    3.01 |14.583    3.35 | 20.58    1.34 

                2.667    1.45 | 8.667    3.01 |14.667    3.35 | 20.67    1.34 

                2.750    1.45 | 8.750    3.01 |14.750    3.35 | 20.75    1.34 

                2.833    1.45 | 8.833    3.01 |14.833    3.35 | 20.83    1.34 

                2.917    1.45 | 8.917    3.01 |14.917    3.35 | 20.92    1.34 

                3.000    1.45 | 9.000    3.01 |15.000    3.35 | 21.00    1.34 

                3.083    1.45 | 9.083    3.57 |15.083    3.35 | 21.08    1.34 

                3.167    1.45 | 9.167    3.57 |15.167    3.35 | 21.17    1.34 

                3.250    1.45 | 9.250    3.57 |15.250    3.35 | 21.25    1.34 

                3.333    1.45 | 9.333    3.57 |15.333    3.35 | 21.33    1.34 

                3.417    1.45 | 9.417    3.57 |15.417    3.35 | 21.42    1.34 

                3.500    1.45 | 9.500    3.57 |15.500    3.35 | 21.50    1.34 

                3.583    1.45 | 9.583    4.02 |15.583    3.35 | 21.58    1.34 

                3.667    1.45 | 9.667    4.02 |15.667    3.35 | 21.67    1.34 

                3.750    1.45 | 9.750    4.02 |15.750    3.35 | 21.75    1.34 

                3.833    1.45 | 9.833    4.02 |15.833    3.35 | 21.83    1.34 

                3.917    1.45 | 9.917    4.02 |15.917    3.35 | 21.92    1.34 

                4.000    1.45 |10.000    4.02 |16.000    3.35 | 22.00    1.34 

                4.083    1.79 |10.083    5.13 |16.083    2.01 | 22.08    1.34 

                4.167    1.79 |10.167    5.13 |16.167    2.01 | 22.17    1.34 

                4.250    1.79 |10.250    5.13 |16.250    2.01 | 22.25    1.34 

                4.333    1.79 |10.333    5.13 |16.333    2.01 | 22.33    1.34 

                4.417    1.79 |10.417    5.13 |16.417    2.01 | 22.42    1.34 

                4.500    1.79 |10.500    5.13 |16.500    2.01 | 22.50    1.34 

                4.583    1.79 |10.583    6.92 |16.583    2.01 | 22.58    1.34 

                4.667    1.79 |10.667    6.92 |16.667    2.01 | 22.67    1.34 

                4.750    1.79 |10.750    6.92 |16.750    2.01 | 22.75    1.34 

                4.833    1.79 |10.833    6.92 |16.833    2.01 | 22.83    1.34 

                4.917    1.79 |10.917    6.92 |16.917    2.01 | 22.92    1.34 

                5.000    1.79 |11.000    6.92 |17.000    2.01 | 23.00    1.34 

                5.083    1.79 |11.083   10.71 |17.083    2.01 | 23.08    1.34 

                5.167    1.79 |11.167   10.71 |17.167    2.01 | 23.17    1.34 

                5.250    1.79 |11.250   10.71 |17.250    2.01 | 23.25    1.34 

                5.333    1.79 |11.333   10.71 |17.333    2.01 | 23.33    1.34 

                5.417    1.79 |11.417   10.71 |17.417    2.01 | 23.42    1.34 

                5.500    1.79 |11.500   10.71 |17.500    2.01 | 23.50    1.34 

                5.583    1.79 |11.583   46.42 |17.583    2.01 | 23.58    1.34 

                5.667    1.79 |11.667   46.42 |17.667    2.01 | 23.67    1.34 

                5.750    1.79 |11.750   46.42 |17.750    2.01 | 23.75    1.34 

                5.833    1.79 |11.833  123.19 |17.833    2.01 | 23.83    1.34 

                5.917    1.79 |11.917  123.20 |17.917    2.01 | 23.92    1.34 

                6.000    1.79 |12.000  123.20 |18.000    2.01 | 24.00    1.34 

   

     Max.Eff.Inten.(mm/hr)=     123.20       128.85 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       5.50 (ii)   11.88 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .20          .09 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       5.02         2.22          7.074 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=     110.61        43.61          83.81 

     TOTAL RAINFALL   (mm)=     111.61       111.61         111.61 

     RUNOFF COEFFICIENT   =        .99          .39            .75 

  

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0006) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .5030      .8930 

                           .0220      .3853   |    .6990     1.0960 
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                           .2580      .5970   |    .8390     1.2260 

                           .3810      .7510   |   1.0020     1.3720 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0004)     25.50      7.07     12.00      83.81 

     OUTFLOW: ID= 1 (0006)     25.50      1.00     12.58      82.95 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 14.13 

                   TIME SHIFT OF PEAK FLOW         (min)= 35.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)= 1.3705 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0005) |   Area    (ha)=   7.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       4.56         3.04 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     225.10        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     123.20       130.60 

                over (min)        5.00        15.00 

     Storage Coeff.  (min)=       3.82 (ii)   10.17 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        15.00 

     Unit Hyd. peak  (cms)=        .25          .10 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.41          .79          2.154 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.08          12.00 

     RUNOFF VOLUME    (mm)=     110.61        43.90          80.59 

     TOTAL RAINFALL   (mm)=     111.61       111.61         111.61 

     RUNOFF COEFFICIENT   =        .99          .39            .72 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0007) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1490      .2580 

                           .0060      .1068   |    .2070      .3190 

                           .0760      .1710   |    .2490      .3580 

                           .1130      .2160   |    .2970      .4010 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0005)      7.60      2.15     12.00      80.59 

     OUTFLOW: ID= 1 (0007)      7.60       .29     12.58      79.75 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 13.66 

                   TIME SHIFT OF PEAK FLOW         (min)= 35.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .3992 

  

------------------------------------------------------------------------------- 

-------------------- 

| CALIB            | 

| STANDHYD  (0008) |   Area    (ha)=   5.60 

|ID= 1 DT= 5.0 min |   Total Imp(%)=  60.00   Dir. Conn.(%)=  55.00 

-------------------- 

                              IMPERVIOUS    PERVIOUS (i) 

     Surface Area     (ha)=       3.36         2.24 

     Dep. Storage     (mm)=       1.00         1.50 

     Average Slope     (%)=       1.00         2.00 

     Length            (m)=     193.20        40.00 

     Mannings n           =       .013         .250 

  

     Max.Eff.Inten.(mm/hr)=     123.20       130.60 

                over (min)        5.00        10.00 

     Storage Coeff.  (min)=       3.49 (ii)    9.83 (ii) 

     Unit Hyd. Tpeak (min)=       5.00        10.00 

     Unit Hyd. peak  (cms)=        .26          .11 

                                                           *TOTALS* 

     PEAK FLOW       (cms)=       1.05          .63          1.676 (iii) 

     TIME TO PEAK    (hrs)=      12.00        12.00          12.00 

     RUNOFF VOLUME    (mm)=     110.61        43.90          80.59 

     TOTAL RAINFALL   (mm)=     111.61       111.61         111.61 

     RUNOFF COEFFICIENT   =        .99          .39            .72 

  

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP! 

  

       (i) HORTONS EQUATION SELECTED FOR PERVIOUS LOSSES: 

            Fo   (mm/hr)= 50.00           K  (1/hr)=  2.00 

            Fc   (mm/hr)=  7.50     Cum.Inf.   (mm)=   .00 

      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL 

           THAN THE STORAGE COEFFICIENT. 

     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. 

  

------------------------------------------------------------------------------- 

-------------------- 

| RESERVOIR (0009) | 

| IN= 2---> OUT= 1 | 

| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE 

--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.) 

                           .0000      .0000   |    .1460      .1820 

                           .0050      .0782   |    .2020      .2230 

                           .0750      .1220   |    .2420      .2500 

                           .1100      .1530   |    .2890      .2800 

  

                                AREA     QPEAK     TPEAK       R.V. 

                                (ha)     (cms)     (hrs)       (mm) 

     INFLOW : ID= 2 (0008)      5.60      1.68     12.00      80.59 

     OUTFLOW: ID= 1 (0009)      5.60       .29     12.42      79.88 

  

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 17.05 

                   TIME SHIFT OF PEAK FLOW         (min)= 25.00 

                   MAXIMUM  STORAGE   USED       (ha.m.)=  .2782 

  

------------------------------------------------------------------------------- 

   

 FINISH 

===============================================================================================

============ 
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Appendix F: 

Storm Sewer Design Sheets 

  



PROJECT: Green Vally Estate I & II STORM SEWER DESIGN SHEET SUBMISSION: FSR 2- year storm A = 724.69 B =5.5 C =0.8

LOCATION:City Of London CITY OF LONDON M.B. 100 - year storm A = 1499.53 B =3.297 C =0.794

JOB NO: 12116  REVIEWED BY: B.A Initial Tc = : 19

DATE: September 2013 Manning's n= 0.013

Street Area        NO. OF HECTARES     AREA x STORM CO-EFF. TOTAL  FLOW=2.78ACI/1000 PIPE (NOTE 1) ROAD

No. MH INV MH INV EXTERNAL CONTRI. TOTAL 0.25 0.50 0.65 0.90 A x C IN PIPE TOTAL    I2 I100    Q2 Q100 DESIGN LENGTH SIZE GRADE CAP. VEL. TIME CLASS TYPE GRADE

AREA AREA (min) (min) mm/hr mm/hr m3/s m3/s FLOW (m) (mm) (%) (m3/s) (m/s) (min)

NORTH PART

MH1 MH6 3.33 2.16 2.16 19.00 56.08 0.34 0.34 375.00 675 0.35 0.498 1.39 4.50 67.83 1.55

MH3 MH6 1.65 1.49 1.49 19.00 56.08 0.23 0.23 135.00 525 0.50 0.304 1.40 1.60 76.10 1.60

MH4 MH6 2.72 1.360 1.36 19.00 56.08 0.21 0.21 290.00 525 0.50 0.304 1.40 3.44 69.69 1.58

MH6 MH9 0.19 0.095 5.10 23.50 49.01 0.70 0.70 80.00 900 0.35 1.071 1.68 0.79 64.91 1.86

MH7 MH9 2.60 1.300 1.30 19.00 56.08 0.20 0.20 270.00 525 0.50 0.304 1.40 3.20 66.62 1.56

MH9 MH12 0.19 0.095 6.50 24.29 47.96 0.87 0.87 80.00 975 0.35 1.326 1.78 0.75 65.34 1.96

MH10 MH12 2.36 1.180 1.18 19.00 56.08 0.18 0.18 210.00 525 0.50 0.304 1.40 2.49 60.47 1.51

MH12 MH14 0.19 0.095 7.77 25.04 47.02 1.02 1.02 30.00 1050 0.35 1.616 1.87 0.27 62.87 2.04

MH13 MH14 2.93 1.90 1.90 19.00 56.08 0.30 0.30 300.00 675 0.50 0.595 1.66 3.01 49.93 1.66

MH14 MH17 0.00 0.000 9.68 25.31 46.69 1.26 1.26 50.00 1200 0.35 2.308 2.04 0.41 54.44 2.11

MH16 MH17 1.68 0.840 0.84 19.00 56.08 0.13 0.13 150.00 450 0.50 0.202 1.27 1.97 64.93 1.40

MH17 MH18 0.00 0.00 10.52 25.72 46.20 1.35 1.35 50.00 1200 0.35 2.317 2.05 0.41 58.30 2.18

MH18 HW2 0.00 0.000 10.52 0.41 26.12 45.72 1.34 1.34 30.00 1200 0.35 2.308 2.04 0.25 57.94 2.16

MH19 MH21 0.49 0.32 0.32 19.00 56.08 0.05 0.05 60.00 300 0.50 0.068 0.97 1.03 72.59 1.10

MH20 MH21 1.54 0.770 0.77 19.00 56.08 0.12 0.12 135.00 450 0.50 0.202 1.27 1.78 59.52 1.36

MH21 MH25 0.41 0.27 1.36 20.78 53.03 0.20 0.20 80.00 525 0.50 0.304 1.40 0.95 65.66 1.55

MH22 MH25 1.71 0.855 0.86 19.00 56.08 0.13 0.13 210.00 450 0.50 0.202 1.27 2.76 66.09 1.40

MH25 MH26 0.35 0.23 2.44 21.76 51.49 0.35 0.35 50.00 675 0.50 0.595 1.66 0.50 58.67 1.77

MH26 HW1 0.00 2.44 0.50 22.26 50.74 0.34 0.34 40.00 675 0.50 0.595 1.66 0.40 57.82 1.76

ACTUAL 

VEL(m
3
/s)

% 

CAPACITY

PIPETIME DOWNSTREAMUPSTREAM



PROJECT: Green Vally Estate I & II STORM SEWER DESIGN SHEET SUBMISSION: FSR 2- year storm A = 724.69 B =5.5 C =0.8

LOCATION:City Of London CITY OF LONDON M.B. 100 - year storm A = 1499.53 B =3.297 C =0.794

JOB NO: 12116  REVIEWED BY: B.A Initial Tc = : 19

DATE: September 2013 Manning's n= 0.013

Street Area        NO. OF HECTARES     AREA x STORM CO-EFF. TOTAL  FLOW=2.78ACI/1000 PIPE (NOTE 1) ROAD

No. MH INV MH INV EXTERNAL CONTRI. TOTAL 0.25 0.50 0.65 0.90 A x C IN PIPE TOTAL    I2 I100    Q2 Q100 DESIGN LENGTH SIZE GRADE CAP. VEL. TIME CLASS TYPE GRADE

AREA AREA (min) (min) mm/hr mm/hr m3/s m3/s FLOW (m) (mm) (%) (m3/s) (m/s) (min)

ACTUAL 

VEL(m
3
/s)

% 

CAPACITY

PIPETIME DOWNSTREAMUPSTREAM

SOUTH PART

MH27 MH29 1.04 0.520 0.52 19.00 56.08 0.08 0.08 75.00 375 0.50 0.124 1.12 1.11 65.36 1.24

MH28 MH29 0.43 0.215 0.22 19.00 56.08 0.03 0.03 70.00 300 0.30 0.053 0.75 1.56 63.26 0.82

MH29 MH32 1.63 0.815 1.55 20.56 53.38 0.23 0.23 160.00 600 0.30 0.336 1.19 2.24 68.37 1.33
MH32 MH35 0.42 0.27 1.82 2.24 22.80 49.97 0.25 0.25 70.00 600 0.30 0.336 1.19 0.98 75.27 1.36
MH35 MH37 0.62 0.40 2.23 0.98 23.78 48.63 0.30 0.30 125.00 675 0.30 0.461 1.29 1.62 65.33 1.42

MH33 MH36 0.48 0.31 0.31 19.00 56.08 0.05 0.05 125.00 300 0.50 0.068 0.97 2.15 71.11 1.09
MH36 MH37 0.30 0.20 0.51 2.15 21.15 52.43 0.07 0.07 60.00 450 0.50 0.202 1.27 0.79 36.64 1.08

MH37 HW5 0.00 0.00 2.73 25.40 46.58 0.35 0.35 65.00 675 0.30 0.461 1.29 0.84 76.83 1.47

MH42 MH43 1.16 0.580 0.58 19.00 56.08 0.09 0.09 90.00 375 0.50 0.124 1.12 1.34 72.90 1.27
MH43 MH44 0.21 0.105 0.69 1.34 20.34 53.75 0.10 0.10 20.00 450 0.50 0.202 1.27 0.26 50.75 1.27
MH44 MH45 0.61 0.305 0.99 0.26 20.60 53.32 0.15 0.15 90.00 450 0.50 0.202 1.27 1.18 72.75 1.44

MH39 MH45 1.19 0.595 0.60 19.00 56.08 0.09 0.09 160.00 375 0.50 0.124 1.12 2.38 74.79 1.28

MH45 MH50 0.23 0.115 1.70 21.78 51.46 0.24 0.24 50.00 525 0.50 0.304 1.40 0.59 79.93 1.61

MH39 MH49 1.27 0.635 0.64 19.00 56.08 0.10 0.10 160.00 375 0.50 0.124 1.12 2.38 79.82 1.29
MH49 MH50 0.00 0.000 0.64 2.38 21.38 52.08 0.09 0.09 25.00 375 0.50 0.124 1.12 0.37 74.12 1.28

MH50 HW4 0.00 0.000 2.34 22.38 50.58 0.33 0.33 25.00 600 0.50 0.434 1.54 0.27 75.59 1.75

MH51 MH54 0.69 0.45 0.45 19.00 56.08 0.07 0.07 100.00 375 0.30 0.096 0.87 1.92 72.78 0.99

MH53 MH54 0.32 0.21 0.21 19.00 56.08 0.03 0.03 65.00 300 0.50 0.068 0.97 1.12 47.40 0.94

MH54 MH56 0.90 0.59 1.24 20.92 52.80 0.18 0.18 170.00 525 0.30 0.236 1.09 2.60 77.33 1.24

MH55 MH56 0.16 0.10 0.10 19.00 56.08 0.02 0.02 30.00 300 0.50 0.068 0.97 0.52 23.70 0.63

MH56 HW3 0.00 0.00 1.35 23.52 48.98 0.18 0.18 25.00 525 0.30 0.236 1.09 0.38 77.74 1.24

PIPE ROAD TYPE NOTES
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Appendix G: 

Sanitary System Calculations 

  



Date November 2013

Ultimate Condition

Condo Apartments Townhouse Condo Townhomes Semi-Detached Detached Total

285 112 239 36 284 956 Estimated Apartments / Lots

1.6 2.4 2.4 3.0 3.0

456 269 574 108 852 2,259

250 250 250 250 250 250 City of London Engineering Standards

1.3 0.8 1.7 0.3 2.5 6.5

3.99 4.1 3.94 4.23 3.84 3.54 City of London Engineering Standards

5.2 3.3 6.7 1.3 9.6 23.1

34.26

0.1 City of London Engineering Standards

3.4

5.2 3.3 6.7 1.3 9.6 26.5

 

Total Population

Infiltration Flow (L/s)

Per Capita Flow (Lpcd)

Infiltration Allowance (L/ha/s)

Average Flow (L/s)

Peaking Factor
Peak Flow (L/s)

Site Area (ha)

Wastewater Flow Calculation
Green Valley Estates Inc. and Green Valley Estates II - London

Total Flow (L/s)

Building Type

No. of Units

Average Population Density (residents per unit)



Date November 2013

Ultimate Condition

Commercial

0.4

25 City of London Engineering Standards (100pp/ha x 250 Lpcd)

0.12

42 Base on 250 Lpcd (City of London Standard) 

Peaking Factor 4.33
Peak Flow (L/s) 0.52

0.4

0.1 City of London Engineering Standards

0.04

0.56

Green Valley Estates Inc. and Green Valley Estates II - London

Wastewater Flow Calculation - Commercial

Total Flow (L/s)

Building Type

Total Site Area (ha)

Average Day Commercial Flow (m
3
/ha/day)

Infiltration Flow (L/s)

Average Flow (L/s)

Equivalent Population

Site Area (ha)

Infiltration Allowance (L/ha/s)



Green Valley Estates Inc.  and  
Green Valley Estates II Inc. FSR 

  ________________________________________________________________________________________________________________CITY OF LONDON 
 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix H: 

Water Demand Calculations 

  



Water Demand Calculation

Date November 2013

Ultimate Condition

Condo Apartments Townhouse Condo Townhomes Semi-Detached Detached Total

285 112 239 36 284 956 Estimated Apartments / Lots

1.6 2.4 2.4 3.0 3.0 (Number of Bedrooms + 1; Building Code)

456 269 574 108 852 2,259

270 270 270 270 270 270 MOE Guidelines

1.4 0.8 1.8 0.3 2.7 7.1

7.8 7.8 7.8 7.8 7.8 7.8 MOE Guidelines

10.9 6.2 14.0 2.3 21.1 55.4

3.5 3.5 3.5 3.5 3.5 3.5 MOE Guidelines

4.9 2.8 6.3 1.1 9.5 24.9

38 38 38 38 64 101 MOE Design Guideline Table 8-1

Maximum Day Demand

Total Population

Peak Hour Factor

Fire Protection Demand (L/s)

Per Capita Demand (Lpcd)

Average Demand (L/s)

Maximum Day Factor

Peak Hour Demand (L/s)

Average Population Density (residents per unit)

Green Valley Estates Inc. and Green Valley Estates II - London

Building Type

No. of Units



Date November 2013

Ultimate Condition

Commercial

0.4

28 MOE Guidelines

0.13

42 Base on 270 Lpcd

Peaking Hour Factor 7.80 City of London Design Standards

Peak Hour Demand (L/s) 1.0

Maximum Day factor 3.50 City of London Design Standards

Maximum Day demand 0.46
Fire Protection Demand (L/s) 38.0 MOE Design Guideline Table 8-1

Water Demand Calculation - Commercial

Building Type

Total Site Area (ha)

Average Day Commercial Flow (m
3
/ha/day)

Average Demand (L/s)

Equivalent Population

Green Valley Estates Inc. and Green Valley Estates II - London
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Appendix I: 

Drawings 
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