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1.0 Introduction
1.1 Overview
MTE Consultants Inc. were retained by Revera Inc. to complete the site grading, servicing, and
stormwater management design for the proposed development located at the intersection of
Barrett Court and Dover Coast Boulevard in Port Dover, Ontario (hereon in referred to as the
“subject site”). Refer to Figure 1 for Location Plan. This report will outline a functional servicing
and stormwater management strategy for the proposed development.
The subject site is a parcel of land comprised of an open field with a total area of approximately
2.3 ha on a vacant lot. The site is bounded by existing residential properties to the west and
south, future commercial property to the easy, and Highway 6 to the north. The proponent plans
to construct a 128 bed, two storey, long-term care (LTC) facility with associated surface parking
and landscape areas. Existing municipal storm and combined sewers and watermain services
are located on the abutting right-of-way’s which will be utilized to service the proposed
development.
The functional servicing described in this report will provide additional detailed information on
the proposed servicing scheme for the site.  Please refer to the site plan and the enclosed MTE
drawings for additional information.

1.2 Background Information
The following documents were referenced in the preparation of this report:

 Ref. 1: Port Dover – Revera Long Term Care – Water Model by R.V. Anderson
Associates Limited (2022)

 Ref. 2: Fire Underwriters Survey (2020)

 Ref. 3: Norfolk County Design Criteria (2017).

 Ref. 4: Dover Coast Developments by Development Engineering Limited (2017).

 Ref. 5: Ontario Building Code (2012).

 Ref. 6: Design Guidelines for Drinking-Water Systems, Ministry of the Environment
and Climate Change (2008).

 Ref. 7: Design Guidelines for Sewage Works, Ministry of the Environment and
Climate Change (2008).

 Ref. 8: Erosion & Sediment Control Guideline for Urban Construction
(December, 2006).
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2.0 Stormwater Management
2.1 Existing Conditions
Under existing conditions, the site consists of an undeveloped green field. Based on the
topographic survey for the site and the Dover Coast subdivision drawings by Development
Engineering, there is an existing 1050mm diameter storm sewer within Dover Coast Boulevard
draining southwest and a 600mm diameter storm stub provided to the subject site at the Dover
Coast property line. The site generally drains from north to south (towards Dover Coast
Boulevard).
The site is part of the overall Dover Coast Development which will consist of the subject site,
residential blocks, a retirement home, a hotel, commercial blocks, municipal roadways, an 18-
hole golf course and stormwater management (SWM) facilities all of which will be located south
of Highway 6.
Development Engineering (London) Limited were retained to complete the engineering design
for the proposed Dover Coast Development including Phase 2 to 4 and have prepared a SWM
report for Phase 2 of the Dover Coast Development dated December 2015. The report reviews
the design of Phase 1 completed by Vallee Consulting dated 2009 and provides SWM design
details for SWM B and C. Note that the 2009 Vallee SWM report also included SWMF “A”,
however Development Engineering has proposed this facility be converted to a passive golf
course with the developed drainage area diverted to SWMF B for attenuation and treatment.
The subject site, noted as Proposed Commercial Block 2 (Sub-catchment area B400) in the
2015 Development Engineering report will drain to SWMF B.
The SWM strategy for the Dover Coast Development as documented in the 2015 Development
Engineering report is to provide attenuation through over-control of minor flow conveyance via
storm sewers and major overland flow routes with release to the Ellwanger Drain. Additionally,
Development Engineering has designed SWMF B to provide an 80% Total Suspended Solids
(TSS) removal efficiency for quality control and control post-development peak flows for the 2 to
the 100-year strom events to pre-development levels for all upstream drainage areas. Please
refer to the SWM report and design drawings by Development Engineering for additional
information.
As shown on the Master Storm Area Plan (Drawing M1) by Development Engineering, the
subject site is labeled as Catchment A32 (Future Retirement Home) with a total area of 2.208ha
and a run-off coefficient “C” of 0.73.

2.2 Proposed Conditions
Under proposed conditions, the proponent plans to construct a 128 bed, two storey, long-term
care (LTC) facility with associated surface parking and landscape areas. Proposed catch basins
will be installed in the parking lot and landscaped areas to pick up drainage, which will convey
run-off to the 600mm diameter storm service stub for the site via a network of proposed site
storm sewers.
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2.3 Water Quantity
The proposed development will have a footprint of approximately 2.0ha within the total subject
lands area of 2.208ha. There is 0.76ha of impervious cover proposed within the site which will
consist of associated surface parking, sidewalks and building. When calculated over the total
site, the following can be determined:

i. Under existing conditions, the site is approximately 0% impervious.
ii. Under proposed conditions, the site is approximately 34% impervious.

The following is known about the proposed development:
1) The subject site is part of the upstream catchment area of the aforementioned SWM

Facility B which forms part of the overall Dover Coast Development.
2) The SWM Facility B and municipal storm sewer system has been designed with

adequate capacity to service the site area (total area of 2.208ha) with a composite run-
off coefficient of 0.73.

3) Under post development (proposed) conditions, the site area (total area of 2.0 ha) will
drain to SWM facility B at a run-off coefficient of 0.44.

Given that the subject site under post development conditions has a composite run-off
coefficient less than what the downstream SWM facility and municipal storm sewer system has
been designed for, no stormwater quantity controls are proposed for the subject property.

2.4 Water Quality Control
Stormwater quality control for the subject site is being provided in the downstream receiving
stormwater management pond (SWMF B). This pond has been designed to provide the
MOECC’s Level 1 (Enhanced or 80% SS Removal Rate) water quality protection for the subject
site. Given that the subject site under post development conditions has a run-off coefficient less
than that of the drainage area for which the SWM facility has been designed for, no stormwater
quality controls are proposed for the subject property.

2.5 Sediment and Erosion Control
Sediment and erosion control measures will be implemented on site during construction and will
conform to the Erosion & Sediment Control Guideline for Urban Construction (Ref 6) and
Norfolk County Standards.
Sediment and erosion control measures will include:

 Installation of silt control fencing at strategic locations around the perimeter of the
site where feasible.

 Preventing silt or sediment laden water from entering inlets (catch basins / catch
basin manholes) by wrapping their tops with filter fabric or installing silt sacks.

 Construction of 7m x 14m mud mat at the exit from the site to Dover Coast
Boulevard to mitigate the transportation of sediments to the surrounding roads.

 Maintaining sediment and erosion control structures in good repair (including periodic
cleaning as required) until such time that the Engineer or Norfolk County approves
their removal.  Erosion control measures to be inspected daily and after any rainfall
event.
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5.0 Conclusions and Recommendations
Based on the information provided herein, it is concluded that the development can be
constructed to meet the requirements of the Norfolk County.  Therefore, it is concluded that:

i. Under proposed conditions, the composite run-off coefficient is less than what the
downstream SWM facility and municipal storm sewer system has been designed for.
Therefore, no stormwater quantity controls are proposed.

ii. Stormwater quality controls for the subject site is being provided in the downstream
receiving stormwater management pond (SWMF B). Therefore, no additional
stormwater quality controls are proposed for the subject property.

Additionally, it is recommended that:
iii. Erosion and sediment controls be installed as described in Section 2.5 of this report.
iv. Sanitary servicing for the development be installed as described in Section 3.3 of this

report.
v. Water servicing for the development be installed as described in Section 4.4 of this

report.

We trust the information enclosed herein is satisfactory.  Should you have any questions please
do not hesitate to contact our office.
All of which is respectfully submitted,
MTE Consultants Inc.

Rosie Calogero, B.Eng. George Berenyi, P.Eng.
Project Manager Manager, Civil Engineering
905-639-2552 ext. 2425 905-639-2552 ext. 2461
rcalogero@mte85.com gberenyi@mte85.com
RNC:gpb
M:\44661\100\Reports\MTE\FSR + SWM\44661-100 FSR + SWM.docx
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1. INTRODUCTION 
 

1.1  DOVER COAST CONDOMINIUM DEVELOPMENT  

Development Engineering (London) Limited has been retained to undertake the engineering design for 
the proposed Dover Coast Development  including Phases 2 to 4 residential vacant  land condominiums 
and future retirement home, long‐term care, commercial and Hotel Blocks (refer to Figure A, Appendix 
B).  These lands form Part of Lot 14, Concession 1, geographic township of Woodhouse, in the County of 
Norfolk,  located between New Lakeshore Road and Highway 6  (east of Lakeview Ave.)  in Port Dover.  
The  subject  development  area  (formerly  agricultural  lands)  covers  approximately  36  Ha,  with 
approximately 8.5ha of external drainage area to the north including a portion of Highway 6.   
 
Phase  1  of  the Dover  Coast  development was  designed  by G.D. Vallee  Engineering  Ltd.  (Vallee)  and 
constructed  in 2011‐2012.   Stormwater Management/Irrigation Wet Pond Facilities  (SWMF),  identified 
as SWMF D & E in the (2009) Vallee Stormwater Management Report (ref. excerpts in Appendix A), have 
been constructed.  The balance of the site development requires the construction of two (2) additional 
SWMF’s  (B&C)  shown  in  Figure  B,  Appendix  B.      SWMF  C  will  operate  in  series  with  the  existing 
downstream pond D and E (as originally designed by Vallee) discharging to Ellwanger Municipal Drain 7.  
SWMF B will operate  independently with a sewer outfall to the Ellwanger Municipal Drain (Branch No. 
1).      The  proposed major  overland  flow  (spill)  routes  for  both  SWMF’s will  be  to  the  southeast  per 
existing conditions, however, the ponds are oversized and therefore major spill is not anticipated under 
normal conditions.   An approximate breakdown of the overall drainage area is as follows:  
 
SWMF B (east) – Outlet to Ellwanger Municipal Drain Main Branch No.1 (total drainage area 28.29ha) 

 1.90 Ha External Drainage (C=0.28 ‐ Agricultural lands and Highway 6 ROW); 

 2.64 Ha Nursing Home Block (C=0.73); 

 4.35 Ha Commercial Block/Long‐Term Care Facility (C=0.73); 

 2.44 Ha Hotel Block (C=0.73); 

 1.35 Ha Condominium Residential Area (C= 0.51 ‐ incl. 15 to 23 metre wide ROWs); 

 9.58 Ha Condominium Residential and Municipal Right‐of‐ways (C=0.51); 

 6.02 Ha Condominium SWM block/Golf Course (C=0.36). 
 
SWMF C (west) – Outlet to existing SWMF D (total drainage area 16.23ha) 

 6.57 Ha External drainage (C=0.28 ‐ Agricultural lands and Highway 6 ROW); 

 3.64 Ha Condominium Residential (C=0.51 ‐ incl. 15 to 23 metre wide ROWs) and; 

 6.02 Ha Condominium SWM block/Golf Course (C=0.30) 
 
The 2009 Vallee SWM report also  included SWMF  ‘A’, which  is proposed to be converted to a passive 
golf  course/irrigation  feature,  and  the  proposed  developed  drainage  area  diverted  to  SWMF  B  for 
attenuation  and  treatment.    The  proposed  development  lands will  be  serviced  by  both  private  and 
municipal storm sewers.  Golf course cart/pedestrian path linkage is proposed jointly with maintenance 
access to the SWMF’s.   The SWM system will provide storage for approximately 8.5ha (total) of external 
undeveloped lands and a portion of Highway 6 to the north of the subject development lands.   
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1.2  SITE CONSTRAINTS 

The Dover Coast development  lands are bound by Highway 6 to the north, existing residential  lots (on 
Lakeview Ave.)  to  the west, Dover Coast  (Phase 1)/New Lakeshore Road  to  the south and golf course 
lands  to  the  east.    The  site  topography  under  current  conditions  effectively  sheds  runoff  in  a 
southeasterly direction  toward  the Ellwanger Drain, which ultimately discharges  to Lake Erie south of 
New  Lakeshore Road.   Geodetic  elevations  range between 192 m  in  the northwest  corner of  site  to 
186.5 m  at  the  Ellwanger Drain Main  Branch  (outlet).    The  primary  SWMF/development  constraints 
affecting the design are noted as follows: 

 Ellwanger Drain Main Branch No.1 topographic elevation (outlet for SWMF B); 

 Existing Ellwanger Drain No.7 pipe invert elevations (inlet to SWMF C from Hwy 6); 
 
Modifications  to  the  upper  branches  of  both  Municipal  Drains  are  proposed,  concurrent  and  in 
conjunction with the proposed development; this is further discussed under section 3.2 of this report.   

1.3  PURPOSE OF THIS REPORT 

The purpose of this Stormwater Management Report is to: 

 Identify existing site characteristics including any external drainage conditions; 

 Design a stormwater conveyance and detention system to accommodate both minor and major 
stormwater runoff from the subject site development area while incorporating appropriate Best 
Management Practices for controlling erosion and sedimentation; 

 Design a  stormwater management  system  that  can  attenuate  the post‐development  flows  to 
pre‐development  rates  or  lower  for  storm  events  up  to  the  100‐year  event;  has  regard  for 
existing capacity constraints and; provides the required level of quality control (Enhanced) prior 
to releasing the runoff. 

 

This report was prepared to supplement the Proponent’s E.C.A. application to Ministry of Environment 
and Climate Change (MOECC) under Section 53, Ontario Water Resources Act.   It should be noted that 
this report has been prepared to essentially match or improve peak flows for SWM as originally noted in 
the 2009 Vallee SWM Report (excerpts enclosed in appendix A).    

1.4  KEY PROJECT REFERENCES & GUIDELINES 

Related  planning  level  and  background  reports  previously  prepared  in  support  of  The  Dover  Coast 
development include the following: 
 

 Geotechnical Investigation, Soil Engineers Ltd. (March 2006); 

 Dover Coast (Phase 1) SWM Report, Vallee (June 2009); 

 Ellwanger Municipal Drain No. 7 Report, Vallee (July 2011, rev. Aug. 2011) 

 Preliminary SWM Servicing Design Brief, Development Engineering (February 2015) 

An updated Ellwanger Drainage Report will be prepared by Spriet Assocaites  (forthcoming December 
2015) to document changes to the Municipal Drains.    It  is anticipated that  the Subdivision Agreement 
will  identify  the  need  for  SWMF monitoring  and maintenance  by  the  Condominium  Board(s).    The 
Operation  and Maintenance manual  for  the  pond will  be  prepared  (under  separate  cover) with  due 
regard for County standards as typically required pursuant to MOE approval conditions.    
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2. GEOTECHNICAL (SOIL) CONDITIONS 
 
A  geotechnical  investigation was  completed  for  the  site  by  Soil  Engineers  Ltd.  in March  2006  and  a 
supplemental native soils review completed by Vallee as part of their 2009 SWM Report.  The lands are 
situated within the Haldimand Clay plain physiographic region, consistently described as firm to stiff silty 
clay with occasional  loose and wet sandy silt deposits,  (SCS hydrologic soil group  ‘C’ – CN 82). Topsoil 
depth averages 250mm to 560mm across the site based upon fourteen (14) borehole logs.   
 
Geotechnical analysis across  the site  indicates presence of groundwater conditions generally between 
2.1m and 4m  in depth.   Groundwater seepage  is anticipated to be  low (clay) to moderate  (sandy silt), 
and no  requirement  for groundwater  control  is anticipated.   All  residential basements  should  include 
sump pits and ejector pumps with discharge  to either  the  storm  sewer  system or  surface  sufficiently 
away from the backfill envelope to prevent short circuiting to the footing drains.     
 
In view of the underlying clay aquitard across the subject lands (k = 10‐5 to 10‐8), a water balance analysis 
is not considered critical  to subdivision design as  the  impervious native subsoils are not conducive  to 
groundwater  recharge  at  this  site.    As  such,  low  impact  development  (LID)  stormwater  recharge 
applications  are  not  recommended  for  the  subject  lands  on  the  basis  of  subsoil  conditions.    The 
underlying sandy silt (pockets) and clay subsoils are, however, considered appropriate for the excavation 
of the SWM pond facilities near the east and west limits of the site.   
 

3. SWM FACILITY DESIGN CONSIDERATIONS 
 

3.1  SWM STRATEGY 

The  SWM  strategy  for  the  proposed  development  as  originally  developed  by  Vallee  is  to  provide 
attenuation through over‐control of minor flow conveyance via storm sewers and major overland flow 
routes with release to the Ellwanger Drain as noted.  Additionally, the SWMF’s are oversized to provide 
irrigation drawdown above the permanent pool elevation, below the extended detention/active control 
stages. 
 
The proposed 2.03 ha (SWMF B) and 1.28 ha (SWMF C) SWM Block areas, shown in Figure B, have been 
integrated  with  the  surrounding  golf  course  areas  to  provide  aesthetic  benefits  to  encourage  local 
enjoyment.    Golf  course  walking/cart  paths  are  also  integrated  with  the  SWM  Block  maintenance 
accesses where required.  SWMF B will outlet directly to the Ellwanger Drain No.1 Main Branch channel 
while SWMF C will discharge through a storm sewer outfall to the southeast into SWMF D (with in‐series 
outlet  to SWMF E ultimately discharging  to  the Ellwanger Drain).     The proposed major overland  flow 
system is also generally to the southeast, where SWMF B discharges over the golf course (via a defined 
flow route and an in‐series irrigation pond) and ultimately to the Ellwanger Drain. SWMF C outlets over 
the Regatta Drive extension (Dover Coast Phase 2) maintaining all flow to SWMF D.    
 
The  overall  servicing  and  grading  design  for  the  proposed  Phase  2  condominium  development  is 
premised upon separation of the minor and major drainage systems for conveyance into the respective 
SWMF’s which will serve to over‐control storm runoff.   Major inflow routes are provided into the main 
cell of each SWMF per typical design practice.   
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3.2  MUNICIPAL DRAINS   

Spriet Associates have been appointed by Norfolk County  to  complete  the proposed Municipal Drain 
changes through the Municipal Drain Act, concurrent and in conjunction with the subject development 
design.  Refer to Figures 1 to 6 in Appendix B for an outline of existing conditions, proposed changes and 
associated drainage areas.   Both the MTO and County have been consulted and the servicing strategy 
approved, with detailed design under  review.   A  summary of  the proposed updates  to  the Drainage 
Engineer’s reports  (forthcoming December 2015) under the Drainage Act are as follows:  

 Reassessment of the Ellwanger Drain Main Branch No. 1 & No. 7 and M schedules to reflect 
the new tax roll representing Dover Coast Phase 2 lots;  

 Abandonment of portions of the Ellwanger Drains No. 1, Branch 1 and No. 7 once they can be 
intercepted/diverted by the Phase 2 storm sewer system into SWMF’s B and C;  

 Reassessment of the Ellwanger Drain schedules to reflect the new tax roll representing Dover 
Coast Phase 2 lots, MTO Highway 6 and the diversion of runoff to/from the golf course;  
 

Diversion of the upper portion of Ellwanger Drain No.1 into SWMF B and No. 7 into SWMF C will result in 
a significant increase in flood storage on the subject lands (based upon cut and fill differential) relative 
to current conditions.   

3.3  SWMF OUTFALLS  

As shown in Figure 1, Drawings 11 and 12 in Appendix B, the proposed SWMF B sewer outfall is to the 
Ellwanger Branch No. 1 Main Drain  (525mm dia. pipe) with new  junction 1200mm manhole structure, 
and  SWMF  C  is  proposed  to  incorporate  a  750mm  pipe  connected  to  an  existing  900mm  pipe with 
headwall to the southeast into SWMF D (with in‐series outlet to SWMF E and ultimately to the Ellwanger 
Drain). 
 

3.4  MINOR AND MAJOR STORMWATER FLOWS 

A system of sewers  for minor stormwater conveyance has been designed  to convey  runoff  from both 
the subject and upstream external  lands  tributary  to both SWMF’s.   The design of  the sewer network 
has been  completed  via  a  storm area plan & design  sheet on  the  Subdivision Engineering plans  (ref. 
Municipal works drawings 1, 4, 5, 9).   Refer  to Phase 2 works  sheets 4  to 7  for storm sewer profiles.  
County design standards dictate that storm sewers be designed for a 5 year return period storm event. 
Based on this, the downstream most section of trunk sewers are:  

 SWMF B  ‐ 1200mm sewer @ 0.40%  ‐ 2,466 L/s uniform capacity has been sized to convey the 
total 5‐year peak flow of 2,235 L/s (Rational Method Sewer Design Sheet) into the forebay area; 

 SWMF C – 675mm sewer @ 0.65% ‐ 678 L/s uniform capacity has been sized to convey the total 
5‐year peak flow of 343 L/s (Rational Method Sewer Design Sheet) into the forebay area. 

Cross referencing the SWMM5 modelling output  for the equivalent 5‐year event runoff  for SWMF B – 
3,395 L/s and SWMF C  ‐ 928 L/s, these peak flows are higher than the above noted design sheet peak 
flows, however, they include direct surface runoff (golf course areas) to the SWMF’s, and are un‐routed 
through the developed portion of the development (i.e. hydrograph lag through local/trunk the sewers). 
Consequently, these are more conservative for the purposes of SWMF sizing.  The golf course area (and 
some minor portions of  the  residential  rear yards) will discharge directly  to SWMF’s via surface sheet 
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flow and are not  to be collected by  the storm sewer system.     All major storm  flow will be contained 
within  the  road  allowances  (<0.30m)  and  proposed  drainage  easements  dedicated  for  storm  runoff 
conveyance, where not directly  tributary overland  to  the SWMF’s.   The SWMF’s have been designed 
such that all first flush flows will enter the quality cell of the pond (forebay).  Wherever practical, major 
overland routes have been directed to the SWM pond away from the sediment forebay.   
 

4. HYDROLOGY 
 

4.1  HYDROLOGIC PARAMETERS 

The 4‐hour Chicago design storms with return periods of 2, 5, 10, 25, 50 and 100 years were applied in 
the hydrologic modelling  for  this development over a  fairly modest urban catchment of 44.5 ha.   The 
Norfolk County rainfall hyetograph parameters used in the modeling are reproduced in Table 1 below:  

 

Table 1 ‐ Rainfall Intensities for Design Storm Events (mm/hr) =   

  2 yr  5 yr  10 yr  25 yr  50 yr  100 yr 

A  529.711  583.017  670.324  721.533  766.038  801.041 

B  4.501  3.007  3.007  2.253  1.898  1.501 

C  0.745  0.703  0.698  0.679  0.668  0.657 

 

4.2  MODEL CATCHMENT PARAMETERS 

The hydrologic  response of  the  lands under  intense  rainfall events was  simulated using  the  SWMM5 
hydrologic/hydraulic model developed by  the US EPA.   The SWMM5 hydrologic modelling program  is 
recognized as being appropriate for generating runoff hydrographs for both urban and rural catchments 
and to assess the performance of SWM detention storage facilities including pipe hydraulic calculations.  
The model  catchment  values  typically  include  the  SCS  Curve Number  for  tributary  land  use  and  soil 
conditions  in  consideration  of  antecedent  moisture,  degree  of  imperviousness  (total  and  directly 
connected)  initial abstraction, overland  flow  lengths, ground  slopes, and Mannings  surface  roughness 
coefficient under sheetflow conditions.  It is noted, SWMM5 does not use traditional catchment ‘time of 
concentration’  parameter  input  values,  as  the  hydrograph  response  time  is  generated  based  on 
subcatchment area, width, slope and roughness parameters.   
 
The total and directly connected impervious parameters (expressed ‘Pervious’ and ‘Impervious’ routing) 
associated with  the  proposed  Phase  2  development were  calculated  for  a  typical  residential  lot  and 
roadway area (ref. Figure 2 Appendix B).   Non‐residential  land use values (Highway 6 and High density 
blocks) were assigned select calculated impervious values. 
 
As noted  in Section 2, the SCS (Soil Conservation Service) Curve Number  Infiltration method was used 
for calculating net effective rainfall for the pervious fractions using the model, (CN=82) as per the 2009 
Vallee SWM Report  for  typical  type C  soils.   A CN  value of 98  is automatically applied  to  impervious 
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surfaces  under  the  SWMM5  model.    The  event  based  model  also  uses  Depression  Storage  (DS), 
otherwise  known  as  Initial  Abstraction  (IA),  for  both  pervious  and  impervious  areas  that  must  be 
satisfied  along with  infiltration.   A  conservative DS  value of 2mm was used  for  the pervious  grassed 
areas and 1mm on the impervious surfaces.   Refer to Appendix C for details. 

4.3  2009 VALLEE TARGET DESIGN FLOW CONDITIONS 

The  Vallee  SWM  design,  included  in  their  2009  Report,  was  premised  on  post‐to‐pre  development 
attenuation control utilizing a system of 5 ponds (A to E).     This design approach  is maintained, but as 
only SWMF B & C are under detailed design review, the post development rates as calculated by Vallee 
for these two SWMF’s will be taken as the target values for each respective rainfall event in Table 2.  

 

Table 2 – Vallee SWMF Peak Target Discharge Rates (L/s) 

SWMF  2 yr  5 yr  10 yr  25 yr  50 yr  100 yr 

A&B  148  209  264  333  368  428 

C  44  65  85  113  134  170 

Note: Vallee SWMF’s A & B are proposed to be combined into one proposed SWMF ‘B’ 

4.4  PROPOSED (POST‐DEVELOPMENT) PHASE 2 CONDITIONS 

In reference to Figure B (Appendix B) which identifies the post‐development catchments, the proposed 
wet  pond  SWMF’s  are  to  be  located  in  topographic  low  areas  on  the  subject  development  lands.  
Appendix C provides a detailed breakdown of tributary drainage area for each SWMF.      It  is noted the 
overall  external drainage areas  (north of Highway 6) may be  eliminated  (redirected)  in  future  should 
these lands develop privately. It is assumed these would drain north instead with storm sewer servicing. 

In regards to the commercial/high‐density apartment blocks draining to SWMF B, the runoff coefficient 
(% impervious) values listed and modelled are the maximum allowable for quantity/quality control when 
merging  development  drainage  for  the  former  Vallee  SWMF  A.  Should  site  plan  applications  be 
submitted  in  the  future  for  development  of  these  blocks  with  higher  intensification,  on‐site  SWM 
control would  be  required  to  account  for  the  difference;  i.e.  some  peak  flow  damping  and  quality 
roughing (surface oils/courser sediment removal) upstream of SWMF B. 
 

5. SWM WET DETENTION POND FACILITY DESIGNS 
 

5.1  SWMF DESIGN CRITERIA 

As  previously  noted,  the  stormwater management  strategy  for  the  Phase  2  SWMF’s  is  to  essentially 
match Vallee peak outflow rates and irrigation drawdown buffer. In addition, the following criteria were 
applied in designing the grading scheme and SWM facility: 
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Table 4: SWMF B ‐ Facility Target Storage Volumes  

  Storage Volume (m3) 

  Required  Provided 

Permanent Pool *  3,748  16,874 

Irrigation Buffer (Min.)  ‐  7,089 

Extended Detention (active) **  4,163  6,170 

Quantity Control Storage (incl. Ext. Det.)***  13,824  16,241 

Extra  (freeboard above emergency spillway)  ‐  5,394 

Total (Perm. Pool + Active)  17,572  45,598 

Notes: * Based upon Level 1 control wet pond; 

             ** Pro‐rated runoff vol. from 25mm‐4hr Chicago Event. 

           *** Based on max. storage vol. utilized under 100yr event (from SWMM5) 

 
For SWMF B, a minimum of 3,748 m3 storage  in the permanent pool and the greater of the extended 
detention storage (1,131 m3) or the erosion control discharge constraint (4,163 m3), as derived from the 
25mm‐4  hour  storm  runoff  volume  is  to  be  provided  (pro‐rated  14.7mm  over  28.29ha).    The  SWM 
Facility is configured to yield a 1.70 metre deep permanent pool with a proposed volume of 16,874 m3.   
 

Table 5: SWMF C ‐ Facility Target Storage Volumes  

  Storage Volume (m3) 

  Required  Provided 

Permanent Pool *  1,623  7,314 

Irrigation Buffer (Min.)  ‐  4,488 

Extended Detention (active) **  1,581  2,370 

Quantity Control Storage (incl. Ext. Det.)***  6,665  7,000 

Extra  (freeboard above emergency spillway)  ‐  6,102 

Total (Perm. Pool + Active)  8,288  24,904 

Notes: * Based upon Level 1 control wet pond; 

             ** Pro‐rated runoff vol. from 25mm‐4hr Chicago Event. 

           *** Based on max. storage vol. utilized under 100yr event (from SWMM5) 

 
For SWMF C, a minimum of 1,623 m3 storage  in the permanent pool and the greater of the extended 
detention storage (649 m3) or the erosion control discharge constraint (1,581 m3), as derived from the 
25mm‐4 hour storm runoff volume is to be provided (pro‐rated 9.7mm over 16.23ha).  The SWM Facility 
is configured to yield a 1.25 metre deep permanent pool with a proposed volume of 7,281 m3.  Refer to 
Appendix C for calculation details. 

4,213

5,830

3,775

9,421

6,973

4,518

21,099
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5.3  SWMF DESIGN ELEVATIONS 

As  illustrated  in  the  engineering  plans  and model  results  in  Appendix  D,  the  proposed  SWM  pond 
elevations are summarized below: 

SWMF B 

 Base of SWMF Stage = 186.50 m (forebay)  / 186.50 m (quantity cell)  

 Permanent Pool Stage =  188.20 m (approx. 1.8 m below grade; 1.7m forebay depth) 

 Inlet Storm Sewer (1200mm dia.) Headwall Invert = 188.50 m  

 Irrigation Buffer = 188.70 (approx. 0.5m deep zone for drawdown) 

 Outlet‐1 Quality/Ext. Detention Control Lid = 188.10 m  (600x600mm DICB w/ 450mm  reverse 
slope pipe inv. 187.33) 

 Outlet ‐2 Quantity Control Lid = 189.30 m (600x600mm DICB w/ 450mm pipe inv. 188.43m) 

 Storm Sewer Outfall (1500 MH) Invert = 188.35 m, control MH structure with:  

o 450mm  PVC  reverse  pipe  with  375mm  orifice  plate  for  Extended  Detention/Quality 
Orifice Control from Outlet‐1, Invert = 188.70 m  

o 450mm PVC pipe for active quantity control stage from Outlet‐2, Invert = 188.35m 

o 525mm outlet pipe to Ellwanger Drain No. 1 downstream of MH; pipe capacity (340 L/s) 
governs when combined peak discharge from Outlets 1 & 2 exceeds this value.  

 Emergency Spillway Stage = 189.70 m (10m wide trapezoidal weir with 12:1 sideslopes) 

 Perimeter Grades = 190.00m  (Top of SWMF B) 

 

SWMF C 

 Base of SWMF Stage = 187.25 m (forebay)  / 187.25 m (quantity cell)  

 Permanent Pool Stage =  188.50 m (approx. 1.75 m below grade; 1.25m forebay depth) 

 Inlet Storm Sewer (675mm dia.) Headwall Invert = 188.70 m  

 Irrigation Buffer = 189.00 (approx. 0.5m deep zone for drawdown) 

 Outlet‐1 Quality/Ext. Detention/Active Quantity Control Lid = 188.40 m  (600x600 mm DICB w/ 
375mm reverse slope pipe inv. 187.73) 

 Outlet ‐2 Overflow Control Lid = 189.70 m (1200x600 mm DDICB w/ 525mm pipe inv. 188.63) 

 Storm Sewer Outfall (1500 MH) Invert = 188.35 m, control MH structure with:  

o 375mm  PVC  reverse  pipe  with  280mm  orifice  plate  for  Extended  Detention/Quality 
/Active Quantity Orifice Control from Outlet‐1, Invert = 189.00 m  

o 525mm PVC pipe for overflow control stage from Outlet‐2, Invert = 188.61m 

 Emergency Spillway Stage = 190.70 m (4m wide asphalt maintenance pathway) 

 Perimeter Grades = 190.25m  (Top of SWMF C) 

 

The  inlet  sewer  to both  SWMF’s B & C  are  set  such  that  the maximum  active pond water  elevation 
would  impose minor submergence of  the  inlet sewers at the headwall under 5 year storm conditions.  
Conveyance complications under minor storm conditions are not anticipated as the runoff (peak inflow) 
hydrograph time to peak is expected to occur on the order of 3 hours in advance of the maximum 5 year 
pond stage (storage hydrograph) in both SWMF’s B & C.    
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5.4  SWMF CONTROLS & OUTLET DESIGN  

Functional design details of the proposed outlet works are shown on the Engineering Drawings 11, 12 & 
15 (Appendix B).   The stage/storage outlet control  is proposed as described  in the SWMF B & C rating 
tables in Appendix C.   

SWMF B   

The first stage Outlet‐1 (quality and erosion control volumes outlet) is proposed to consist of a reverse 
sloped 450mm diameter pipe  and  the 375mm orifice plate  inside  the  control maintenance  structure 
located along the south of the facility.  The 375mm diameter orifice plate (inv.) will be set at the top of 
the  irrigation  level (elev. 188.70m), above the permanent pool elevation (elev. 188.20m).   This stage  is 
configured  to detain and  release  the extended detention volume  for a period of between 24 and 48 
hours. Under such a configuration, the pipe intake is submerged under the permanent pool with a ditch 
inlet catchbasin (DICB; sill = 188.10m, inv. = 189.30m) such that floating debris/free oil may be captured 
in  the  pond  during  operation  and maintenance  activities.    This  also  protects  the minor  outlet  from 
clogging during storm events and winter ice buildup.  
 
The quantity control Outlet‐2  is proposed to  incorporate a positively sloped 450mm pipe from a ditch 
inlet  catchbasin  (DICB)  in  the upper  southeast  slope of SWMF B with  sill at 189.30m and pipe  invert 
188.43m.   Outlet‐2 will restrict outflow at  the mid  to upper range of  the active storage.     A 10 metre 
wide  rip‐rap  lined emergency spillway  (with 12:1 sideslopes)  is proposed on  the east embankment of 
SWMF B as an emergency bypass at elevation 189.70m.  This weir will facilitate the discharge of major 
flows that exceed the typical operating range active storage volumes (i.e. >100 year event).   The design 
active  storage  provided  (13,977 m3)  amounts  to  approximately  508  cubic metres  per  hectare  at  the 
spillway stage, not including freeboard.  The overflow weir structure would not typically be operational 
under normal storm conditions (as modelled) provided the other two outlet pipes are functioning.    
 
SWMF C   

As previously noted, the lower stage Outlet‐1 will control quality, erosion control and peak flow volumes 
utilizing a 280mm diameter orifice (inv.) set at the top of the irrigation level (elev. 189.00m), above the 
permanent  pool  elevation  (elev.  188.50m).    This  dual  stage  is  configured  to  detain  and  release  the 
extended detention volume  for a period of between 24 and 48 hours as well as quantity peak  flows 
above this up to and  including the 100 year event.   Outlet‐1  is proposed to consist of a reverse sloped 
375mm  diameter  pipe  with  the  280mm  orifice  plate  at  the  control maintenance  structure  (ST‐31) 
located in the southwest corner of the facility.  Under such a configuration, the pipe intake is submerged 
under the permanent pool with a ditch inlet catchbasin (DICB; sill = 188.40m, inv. = 187.73m) such that 
floating debris/free oil may be captured in the pond during operation and maintenance activities.  This 
also protects  the minor outlet  from clogging during storm events and winter  ice buildup.   The design 
active  storage  provided  (6,975  m3)  amounts  to  approximately  430  cubic  metres  per  hectare,  not 
including freeboard above this. 
   
Outlet‐2 is an overflow control, proposed to incorporate a positively sloped 525mm pipe with a double 
ditch  inlet catchbasin  (DDICB) adjacent  to Outlet‐1,  (sill = 189.70, pipe  invert 188.63m).   The overflow 
outlet  control will provide  relief  above  the upper  range of  active  storage, or  in  the  case of Outlet‐1 
blockage.  Under normal conditions, Outlet‐2 will not be utilized.    
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5.5  SWMF QUALITY AND EROSION CONTROL 

The  quality  storage  requirements  are  based  on  the Ministry  of  the  Environment  (MOE) March  2003 
Stormwater Management Planning and Design Manual for an Enhanced level of protection (Level 1).  In 
view of the receiving system, the design objective proposed herein is to achieve a minimum 80% Total 
Suspended  Solids  removal  in  the  proposed  SWM  Facility  as  noted  under  Section  5.2  to  provide  the 
required  level of quality  treatment, Refer  to calculations  in Appendix C.   Temporary sediment control 
measures are discussed in Section 7 of this report.   

5.6  IRRIGATION DRAWDOWN BUFFER 

Both proposed SWMF’s have a 0.5m deep irrigation drawdown buffer above the respective permanent 
pool elevations comprising approximately 7,089 m3 (SWMF B) and 3,775 m3 (SWMF C).  It is understood 
a valved gravity drawdown  system will be  implemented  to  recharge SWMF’s D & E which  supply  the 
irrigation suction system.   The  irrigation drawdown buffer/controls will be  independent of the SWMF’s 
outlet controls and should have no impact to the operation to the ponds quantity/quality performance.  

5.7  SWMF QUANTITY CONTROL 

Post‐Development quantity control targets for the SWMF’s B & C are based on control such that post‐
development  peak  flows  for  the  2  to  the  100  year  storm  events  do  not  exceed  pre‐development 
conditions per the Vallee SWM Report.   
 
Peak flows from the Dover Coast Phase 2 development at SWMF B & C are summarised in Table 6. For 
each storm event simulation, the storage (node) routing and outlet pipe (link) drawdown was calculated 
by  SWMM5  software  to  determine  peak  active  storage/outflow  used  for  the  outlet  configuration 
described by the rating table (Appendix C).  
 
   Table 6: Summary of Peak SWMF Outflows (L/s) 
 

SWMF  2 yr  5 yr  10 yr  25 yr  50 yr  100 yr 

B  123  162  188  246  296  340 

C  41  64  78  94  104  119 

Note: Outlet from SWMF B to Ellwanger Drain No. 1, SWMF C to SWMF D (Phase 1). 

 

From Table 6 the following is noted: 

 All events are below target Post‐development peak flow rates as set by Vallee (ref. Table 2) to 
the respective outlet location; as such quantity control criteria is met; 

 The outlet to SWMF B is a 525mm pipe (0.5%) which has a uniform flow (unsurcharged) capacity 
of  approximate  340  L/s.    During  larger  rainfall  events  (>25yr),  this  pipe  capacity  (tailwater 
condition) begins to govern over of the combined peak discharge rates of Outlets 1 & 2. 
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Reference should be drawn to the plans and figures in Appendix B which describe the proposed SWMF’s 
B &C.  Operations and Maintenance of the SWM pond facilities will become the ultimate responsibility 
of the Condominium Board upon assumption, as discussed further under section 7.   
 

6. EROSION AND SEDIMENT CONTROL 
 
Mitigation of impacts to adjacent lands is proposed with strategic alignment of sediment barriers along 
down‐gradient  property  boundaries  and  regular  monitoring  through  the  construction  period.   
Protection of the existing Dover Coast Phase 1 to guard against excessive mud tracking onto the road 
should  be  a  key  objective  during  construction.  To  facilitate  control  of  stormwater  runoff  during 
construction,  it  is critical that effective sediment controls be  implemented and maintained throughout 
the work zone. It is recommended that the following measures be implemented to mitigate the release 
of impaired storm runoff during construction phase: 

 Installation of silt fence, rock check dams, diversion swales, sediment basins or other similar temporary 
facilities  throughout  the  site during  construction  in order  to  reduce overland  flow  velocities  and  trap 
coarse sediment on‐site; 

 Prevent  silt  or  sediment  laden  runoff  from  entering  inlets  (catchbasins  /  catchbasin  manholes)  by 
wrapping their tops with filter fabric (or commercial equivalents) and incorporating straw bale filters (flow 
checks); 

 Sod any proposed swales where feasible  immediately following construction to reduce runoff velocities 
and mitigate erosion.    In  general, minimizing  the duration of  soil exposure  in erosion prone areas by 
implementing vegetation coverage (i.e. hydro seeding) is recommended; 

 Maintenance of  sediment and erosion control  structures  (including periodic cleaning as  required) until 
such time as the Engineer or the Municipality approves their removal. The Contractor should maintain an 
inspection  log  to  track  important  site  observations,  effectiveness  of  controls  after  12mm  (or  greater) 
rainfall events, remedial measures undertaken, maintenance operations, decommissioning dates and any 
other pertinent site activity;  

 Installation of  temporary measures at  the  site construction entrance  to minimize  tracking of mud and 
debris onto adjacent roads; 

The proposed  strategy  for erosion and  sediment control  is expected  to apply  the concept of multiple 
barrier controls, which are intended to work concurrently at source, within the conveyance system, and 
at down‐gradient flow confluences to protect receivers.    
  

7. OPERATION & MAINTENANCE 
 
The proposed SWMF’s will have ongoing maintenance requirements related to sediment accumulations, 
erosion monitoring  and  vegetation  control.    The  design  described  in  this  report  provides  for  a wet 
detention  pond  function with  extended  detention  storage  to  promote  sediment  accumulation.    The 
SWM  facility configuration has  regard  for  the  length  to width  ratios  recommended by  the 2003 MOE 
Design Guidelines to promote the target Enhanced level of suspended solids settlement under first flush 
(quality) storm events.   
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Based on conservative annual sediment  loading estimates  in the order of 1.25‐1.90 m3/ hectare  (MOE 
Table  6.3),  sediment  removal  is  expected  to  be  required  at  approximately  20  year  intervals.    It  is 
recommended  that  sediment  removal  be  completed  utilizing  a  long  reach  excavator  along  the  east 
shoreline fringe zones, or within a dewatered forebay cell.  Dedicated maintenance access ramps are to 
be provided to both pond cells adjacent to the forebay berm for equipment access to the pond floor.   
 
The SWM  facility should be  inspected at  the onset of each season  (i.e. a minimum  four  (4)  times per 
year).   These  facilities should also be  inspected  following each significant rainfall event to ensure  that 
the pond  features  (i.e.  inlet, outlet,  spillway etc.) are  in good physical and operating  condition.   The 
following items should be checked with each inspection:  
 

 Obstructions, dead vegetation or refuse at the inlet, outlet, diversion structure, or spillways; 

 Evidence of oil/grease contamination, pollutant/hydrocarbon spills (e.g. gasoline), and/or 
unnatural odour in the pond; 

 Accumulation of algae and/or other form of choking vegetation; 

 Sediment accumulation or erosion around pond features; 

 Effectiveness of installed erosion control measures;  

 Evidence of significant disruptive animal activity such as burrowing or damming; 

 Evidence of seepage through berms or hydraulic malfunctioning such as frequent overtopping of 
the high water levels following significant rainfall events; 

 Evidence of fish stocking, community activities, vandalism, or encroachment; 

 Evidence of ice damage;  

 Status of the pond’s safety features and grading (e.g. fencing, slopes, safety grates, retaining 
walls);  

 Evidence of prolonged drawdown (over 4 days) of the extended detention storage component.  

 

A detailed Operations and Maintenance manual  for  the  facility  can be prepared  concurrent with  the 
SWM design submission to the MOE, to guide future Condominium Operations/Maintenance staff and 
to  supplement  agency  approvals  as  required.    As  a  standard  condition  of MOE  approval,  this O&M 
manual would be prepared with regard for the County standards, to include consideration for: 
 

 Baseline conditions prior to construction;  

 Phased Implementation (where applicable); 

 During Construction – function of various controls; 

 After Construction – SWMF function prior to Condominium Board assumption; 

 Water quality considerations;  

 Hydrologic operating regimes, under varying levels of catchment development. 

8.1  POST‐CONSTRUCTION OPERATIONS AND MAINTENANCE  

During phased development build‐out and prior  to Condominium Board assumption,  the Developer  is 
typically  responsible  for  such  things  as  road maintenance,  sewer  flushing,  sediment  removal,  pond 
monitoring and repair, landscape maintenance, and trash removal.  Although these are to be covered in 
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more detail  in  the Operation and Maintenance Plan,  several of  the more common considerations are 
listed below for cursory review:  

 Detention Pond SWMF Drawdown Monitoring 

The  proposed  SWM  facilities will  require  regular monitoring  and maintenance  to  verify  they 
operate  with  the  intended  efficiencies  and  to  monitor  sediment  accumulation  both  in  the 
forebay  and  the  main  basin.    The  SWM  facilities  will  serve  as  wet  detention  ponds  with 
extended  detention  storage  to  promote  sediment  accumulation  and  to  reduce  downstream 
outflow  rates  for  flood  and  erosion protection.  The  SWM  facilities  configuration  satisfies  the 
length to width ratios (MOE Guidelines, 2003) to promote the required level of suspended solids 
settlement under a quality storm event.    

It  is estimated that the drawdown times of the quality and erosion control volume  is between 
64  and  68  hours.    If  drawdown  times were  found  to  typically  exceed  this  range,  the  outlet 
structure should be examined for blockage.  A water level gauge is proposed (ref. Drawings 11, 
12 & 15 Appendix B) with 100mm increment markings.   

 

 Catchbasin/Maintenance Hole Sump and Orifice Inspection  

Semi‐annual inspection and/or sediment removal at all catchbasin and manhole sumps may be 
warranted  to prevent excess buildup of sediment  levels and subsequent passage downstream 
with scour.  Additionally, visual inspection of the quality outlet structure for signs of damage or 
plugging will  be  periodically  required  to maintain  the  design  outflow  characteristics.    These 
structures are located as shown in the Engineering Plans (Appendix B).   
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8. CONCLUSIONS & RECOMMENDATIONS 
Based on the information provided herein, it is concluded that: 

•  The  SWM  control  approach  for  the  subject  Dover  Coast  Phase  2  works meets  the  various 
objectives  and  constraints,  and  should  responsibly manage  storm  runoff with  due  regard  for 
adjacent and downstream interests.  SWMF’s B & C provide service to ±8.5ha of external lands, 
however  this  area may  decrease  in  the  future with  potential  private  development  north  of 
Highway 6;  

•  The total active storage available in the wet ponds SWMF B (574 m3/ hectare) and SWMF C (430 
m3/  hectare)  has  capacity  to  safely  detain  up  to  the  100  year  (4‐hour)  storm  runoff  with 
controlled release to the Ellwanger Drain Branch No. 1 and SWMF D respectively, at no greater 
than the equivalent pre‐development flows as established by Vallee Engineering (2009);  

•  The various quality control design considerations, in conjunction with responsible operation and 
maintenance activities, should provide an effective means of managing water quality impacts;  

•   All sewers constructed within future municipal road allowances under s.53 of the Ontario Water 
Resources  Act,  are  proposed  to  be  assumed  ultimately  by  Norfolk  County,  subject  to  the 
provisions of the Dover Coast Development agreement.   

•  Reassessment of Ellwanger Drain Schedules with the Norfolk County Drainage Superintendent, 
including portions to be abandoned/replaced;   

The  information  enclosed  herein,  supplementing  the Dover  Coast Development  Phase  2  Engineering 
Drawings, is submitted in support of OWRA approval for the SWMF works described herein.  This SWM 
Design  Report  has  been  prepared  on  behalf  of  Dover  Coast  Developments,  based  upon  currently 
available  information, to overview the servicing strategy for Phase 2 works.   Specifically, submission of 
this report is intended to support Agency approvals.   

 
   



 

 
 

 
   
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

Appendix A 

 
Background Information –  

2009 Vallee SWM Report Excerpts 
 

















 

 
 

 
 
 

 

 
 
 
 

 
 
 

Appendix B 
 

SWM Figures  
Figure A – Land Use Map 

Figure B – Storm Drainage Areas  
Figure C – Typical Residential % Imp. 

Figures 1‐6 Ellwanger Municipal Drain Changes 
Drawings 11, 12 & 15 ‐ SWMF B & C 



























 

 
 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 
 

Summary Calculation Tables 
SWMF ‘B’  
SWMF ‘C’  

 



Area Area Runoff (AxC) Average % Imp
(m2) (ha) Coefficient 'C' "C"

2009 Vallee Post-Dev. Design

Residential Area  'A' 55,200 5.52 0.65 3.59 64
Residential Area  'B' 72,900 7.29 0.65 4.74 64
Commerical Area  'A' 22,800 2.28 0.87 1.97 95
Commerical Area  'B' 47,600 4.76 0.87 4.12 95
SWM/Golf Course Area 'A' 85,000 8.50 0.20 1.70 0
SWM/Golf Course Area 'B' 63,600 6.36 0.20 1.27 0
Total Tributary Area = 347,100 34.71 17.39 0.50 43

2015 Proposed Post Dev. Design

Residential Area + ROW 109,310 10.93 0.51 5.57 44
SWM/Golf Course Area 60,200 6.02 0.36 2.15 22
Commerical/Hotel Blocks 94,350 9.44 0.73 6.89 76
External Area (Hwy/North Lands) 19,000 1.90 0.28 0.53 11
Total Tributary Area = 282,860 28.29 15.14 0.54 48

Runoff Area Area Area Runoff (AxC) Average % Imp
(m2) (ha) Coefficient 'C' "C"

2009 Vallee Post-Dev. Design (SWMHYMO)

 Ex. Site Area to SWMF 'A' 163,000 16.30 0.45 7.26 35
 Ex. Site Area to SWMF 'B' 184,100 18.41 0.55 10.13 50
Total Tributary Area = 347,100 34.71 17.39 0.50 43

2015 Proposed Post Dev. Design 'B'

B100 - Proposed Residential & ROW  Area 1 95,770 9.58 0.51 4.90 45

B200 - Proposed Hotel Block 2 24,410 2.44 0.73 1.77 75

B300 - Proposed Commerical/Res. Block 2 43,540 4.35 0.73 3.16 75

B400 - Proposed Commerical Block  2 26,400 2.64 0.73 1.91 75

B500 - Proposed Residential  & ROW Area 1 13,540 1.35 0.51 0.69 45

B600 - SWM/Golf Course Area 60,200 6.02 0.36 2.15 22

B700 - External Area (Hwy/North Lands) 19,000 1.90 0.28 0.53 11
Total Tributary Area = 282,860 28.29 15.12 0.53 48

Note:  

            1  For the purposes of SWMF 'B' sizing, the residential area runoff coefficient has been set at C=0.51 including ROWs 

            2  All Commercial Blocks have a typical design runoff coefficient around C=0.85; however an allowable design C= 0.73 is applied to the SWMF 'B' resizing . This allows for on‐site SWM 

              controls (rooftop, parking level, underground storage and Oil‐Grit‐sepeartors) to be designed on the future commerical blocks to provide the difference between the actual and allowable design.

Date:  15 September 2015

Prepared By: L.Murray, P.Eng.

Development Engineering (London) Ltd.

SWMM5 Catchment Areas

DEL13-124:  Dover Coast Developments, Pond B Revised Design -  Norfolk County

Site Runoff Coefficient Values 

Area Type 



PROPOSED DEVELOPED CONDITIONS HYDROLOGIC MODELING PARAMETERS

Subcatchment Subcatchment Description Subactchment % Routed Over Area Imp. Perv. Perv. Ia Imp. Ia

ID Routing Subcatch Area* (ha) % CN* (mm) (mm) Perv. Imperv.

B100 Proposed Residential & ROW  Area 1 Pervious 25 9.58 45 82 2.00 1.00 0.120 0.015

B200 Proposed Hotel Block 2 Impervious 85 2.44 75 82 2.00 1.00 0.120 0.015

B300 Proposed Commerical/Res. Block 2 Impervious 85 4.35 75 82 2.00 1.00 0.120 0.015

B400 Proposed Commerical Block  2 Impervious 85 2.64 75 82 2.00 1.00 0.120 0.015

B500 Proposed Residential & ROW Area 1 Pervious 25 1.35 45 82 2.00 1.00 0.120 0.015

B600 SWMF B/Golf Course Area Pervious 20 6.02 22 82 2.00 1.00 0.120 0.015

B700 External Area (Hwy/North Lands) Impervious 50 1.90 11 82 2.00 1.00 0.120 0.015

Note: * % Routed refers to % of previous surface area routed over impervious surface area (or vice versa) for surface abstraction, compared to direct outlet flow to sewers/outlet.

Date:  15 Sept 2015

Prepared By: L.Murray, P.Eng.

Development Engineering (London) Ltd.
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Subcatchment Manning "n" Subcatchment 



2yr 5yr 10yr 25yr 50yr 100yr

Vallee 2009 Design  SWMF (A&B)

Proposed Subdivision / Golf Course Area 2176 3403 4273 5454 6653 7721
Peak SWMF A&B Storage (cu.m) 6,828 8,841 10,575 12,984 14,708 17,552
Peak Outflow to Ellwanger Drain #1 148 209 264 333 368 428

Post Development Condition SWMF B

A100 - Proposed Residential  Area & ROW 532 829 1042 1314 1617 1879
A200 - Proposed Hotel Block 358 533 649 791 947 1067
A300 - Proposed Commerical/Ret. Block  600 901 1102 1347 1619 1827
A400 - Proposed Commerical Block  373 558 681 832 998 1126
A500 - Proposed Residential & ROW Area 95 151 193 250 310 368
A600 - SWM/Golf Course Area 221 341 427 539 661 771
A700 - External Area (Hwy/North Lands) 53 86 112 150 190 231
Peak Uncontrolled Runoff/Inflow to SWMF B * 2229 3395 4202 5217 6337 7264
Peak System/Sag Storage (cu.m) 5,335 6,940 8,408 10,358 11,651 13,824
Peak Outflow to Ellwanger Drain #1 123 162 188 246 296 340

Note: * Subcatchment runoff is not directly additive as Peak Uncontrolled Inflow to SWMF C due to hydrograph time lag.

Date:  15 September 2015

Prepared By: L.Murray, P.Eng.

Development Engineering (London) Ltd.

DEL13-124:  Dover Coast Developments, Pond B Revised Design -  Norfolk County

Runoff Area
SWMM5 Summary Peak Flow Output (L/s)

Storm Event 



SWMF 'B' - Pond Rating Curve

Elevation Depth Area Inc. Vol Vol.
(m) (m) (m2) (m3) (m3)

Base 186.5 0.0 7,480 0 0 Avg. Base Length = 180 m
186.6 0.1 7,741 761 761 Avg. Base Width = 12 m
186.7 0.2 8,002 787 1,548 Sideslopes = 3 H:V
186.8 0.3 8,262 813 2,361 Inlet Pipe Inv. = 188.90 m
186.9 0.4 8,523 839 3,201 Forebay Area = 4586 m2
187.0 0.5 8,784 865 4,066 Active Storage Provided = 574 m3/ha
187.1 0.6 9,045 891 4,957 Extened Det. Drawdown = 68 hrs
187.2 0.7 9,306 918 5,875 (based on SWMM5 output)
187.3 0.8 9,566 944 6,819
187.4 0.9 9,827 970 7,788
187.5 1.0 10,083 996 8,784
187.6 1.1 10,344 1,021 9,805
187.7 1.2 10,605 1,047 10,853
187.8 1.3 10,865 1,074 11,926
187.9 1.4 11,126 1,100 13,026

2m Safety Edge 188.0 1.5 12,950 1,204 14,229
2m Safety Ledge 188.1 1.6 13,211 1,308 15,537

PPL 188.2 1.7 13,521 1,337 16,874

188.3 1.8 13,732 1,363 1,363
188.4 1.9 13,993 1,386 2,749
188.5 2.0 14,353 1,417 4,166
188.6 2.1 14,614 1,448 5,615 -

Outlet-1 188.7 2.2 14,875 1,474 7,089 0 - - -

188.8 2.3 15,135 1,501 1,501 0 - -
188.9 2.4 15,396 1,527 3,027 0 - -
189.0 2.5 15,733 1,556 4,584 0 - - Q (L/s) V (m3)
189.1 2.6 15,994 1,586 6,170 0 - - 123 5,335 <= 2yr
189.2 2.7 16,255 1,612 7,782 175 - - 162 6,940 <= 5yr

Outlet-2 189.3 2.8 16,515 1,639 9,421 205 0 - 188 8,408 <= 10yr
189.4 2.9 16,776 1,665 11,085 227 70 - 246 10,358 <= 25yr
189.5 3.0 17,060 1,692 12,777 249 188 - 296 11,651 <= 50yr
189.6 3.1 17,321 1,719 14,496 270 311 - 340 13,824 <= 100yr

Weir-2 189.7 3.2 17,582 1,745 16,241 288 504 0

189.8 3.3 17,842 1,771 1,771 305 585 485
189.9 3.4 18,103 1,797 3,568 321 602 1,528

Top 190.0 3.5 18,400 1,825 5,394 337 650 2,526

Note: Outlet 525mm pipe with unform capcaity of 340 L/s (0.5% slope) governs SWMF B outflow > 25yr event; i.e. pipe friction taliwater conditions begin to limit 
full outflow from Outlet's 1 & 2.

Date:  15 September 2015

Prepared By: L.Murray, P.Eng.

Development Engineering (London) Ltd.

Freeboard

Peak Outflow / Vol.Extended         
Detention   
Storage

Active Storage
340

DEL13-124 - Dover Coast Development  

Stage

Forebay / Perm. Pool

Irrigation Buffer

Outlet-1 
280mm 
Orifice

Outlet-2 
DICB w/ 
525mm

Overflow Weir 
10m wide 12:1 

sideslopes

Outlet 525mm 
Uniform Capacity to 

Ellwanger Drain

Q (L/s)



DEL13-124 - Dover Coast Development SWMF B
QUALITY CONTROL VOLUME
Using MOE - SWM Guidelines Criteria /2003

PERMANENT POOL VOLUME

Drainage Area = 28.286 Ha
Imperviousness = 48 %

Protection Level :
Enhanced Level 80% Long Term S.S removal [ Table 3.2; Storm water Management 

Planning and Design Manual
March 2003 ]

SWMP Type : WetPond

Storage Volume for Impervious Level 48 % = 133 m3/ Ha <=  173cu.m/ha Less 40cu.m/ha 
Storage Volume for Drainage Area 28.286 Ha is = 3748 m3
Permanent Pool Volume = 3748 m3

EROSION CONTROL VOLUME

Extended Detention Volume = 40 m3/ Ha
Extended Detention Volume for Area  28.286 Ha is = 1131 m3

25mm 4Hr Chicago Post Dev. Runoff Volume in Depth = 14.72 mm
Erosion Control Volume = 4163 m3

Governing Erosion Control Volume = 4163 m3

SUMMARY OF  QUALITY CONTROL VOLUME

Permanent Pool Volume = 3748 m3
Erosion Control Volume = 4163 m3
Total (PPL+ACTIVE CONTROL) Volume = 7911 m3

Date:  15 September 2015

Prepared By: L.Murray, P.Eng.

Development Engineering (London) Ltd.

<== SWMM5; combined Dover 
Coast & External Areas

<= Includes Dover Coast  at Full Runoff Coeff.            
(C=0.85 for Commerical Blocks) & External Areas



DEL13-124 - Dover Coast Development SWMF B  

Sediment Forebay Sizing Calculations
Using MOE - SWM Guidelines Criteria /2003

Settling

Dist = sqrt(r*Qp/vs) r = 4 Avg. 120m long x 30m wide

                  = 40.50 m Qp = 0.1230

<  forebay length (120m) vs = 0.0003

Dispersion Length y = total depth of forebay from permanent pool (m) y = 1.7

Dist = 8Q/dv Q = 4 202 (from model)
 = 56.03 m d = 1.2 (based on 0.5m depth sediment in forebay section)

<  forebay length (120m) vf = 0.5

Velocity
v = Q/A b = bottom width (avg) of forebay (m) b = 40 required

= 0.09 m/s Q = 4 202

A = 48 (based on 0.5m depth sediment in forebay section)

Therefore, Velocity Target Satisfied Vtarg = 0.15

Cleanout Frequency

Table 5.3 MOEE SWMPP Guidelines Asew = 28.3

Imp = 48%

cleanout = Vol/(load*Asew*effic) load = 1.9 (assumed higher loading)

= 25.0 years effic = 80%
Targ = 10

Vol = 1056
Therefore, Cleanout Frequency Satisfied

Surface Area Check

SAf/SApp = 34% SAf = Forebay Surface Area (m2) SAf = 4586

SApp = Total Permanent Pool Surface Area (m2) SApp = 13521

Therefore, The forebay size is OK Targ = Forebay size (as % of Permanent Pool Area) Targ = 33%

Date:  15 September 2015

Prepared By: L.Murray, P.Eng.

Development Engineering (London) Ltd.

r : 1 = L to w ratio

Qp = peak SWM outflow during quality storm

vs = settling velocity for 0.15 mm particles (m/s)

Q = 10 yr max inlet flow (m3/s)
d = depth of perm pool in forebay (m)

load = Sediment Loading (m3/ha/y)

effic = Removal Efficiency (%)
Targ = Cleanout Frequency Target (years)

Vol = Bottom 30% volume (m3)

vf = desired vel in forebay (m/s)

Q = 10yr inlet flow (m3/s)

A = cross-sectional area (m2)

Target velocity = 0.15

Asew = Contributing Sewer Area (ha) 

Imp = Percent Impervious (%)



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.078

Channel Slope 0.03000 m/m

Normal Depth 0.44 m

Left Side Slope 5.00 m/m (H:V)

Right Side Slope 5.00 m/m (H:V)

Bottom Width 6.00 m

Discharge 3869.00 L/s

Cross Section Image

SWMFB Major Inflow Channel from St. to Spillway

10/9/2015 2:21:01 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.078

Channel Slope 0.33000 m/m

Constructed Depth 0.45 m

Normal Depth 0.40 m

Constructed Top Width 5.00 m

Discharge 3869.00 L/s

Cross Section Image

SWMF B Major Inflow Spillway from channel

10/9/2015 2:07:11 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Area Area Runoff (AxC) Average % Imp
(m2) (ha) Coefficient 'C' "C"

2009 Vallee Post-Dev. Design
Residential Area 33,000 3.30 0.64 2.12 63
SWM/Golf Course Area 66,000 6.60 0.20 1.32 0
Total Tributary Area = 99,000 9.90 3.44 0.35 21
2015 Proposed Post Dev. Design
Residential Area 36,420 3.64 0.51 1.86 45
SWM/Golf Course Area 60,200 6.02 0.30 1.80 14
External Area (Hwy/North Lands) 65,700 6.57 0.28 1.84 11
Total Tributary Area = 162,320 16.23 5.51 0.34 20

Area Area Runoff (AxC) Average % Imp
(m2) (ha) Coefficient 'C' "C"

2009 Vallee Post-Dev. Design (SWMHYMO)
Ex. Site Area 99,000 9.90 0.35 3.44 21
Total Tributary Area = 99,000 9.90 3.44 0.35 21
2015 Proposed Post Dev. Design
C100 - Proposed Residential  Area1 36420 3.64 0.51 1.86 45
C200 - SWM/Golf Course Area 60200 6.02 0.30 1.80 14
C300 - External Area (Hwy 6/North Lands) 65700 6.57 0.28 1.84 11
Total Tributary Area = 162320 16.23 5.51 0.34 20

Note: 
           

1
 For the purposes of SWMF C sizing, the residential area runoff coefficient has been set at C=0.51 including rear‐yard areas that may sheet 

               directly across the golf course.

Date:  05 September 2015

Prepared By: L.Murray, P.Eng.

Development Engineering (London) Ltd.

DEL13-124:  Dover Coast Developments, Pond C Revised Design -  Norfolk County

Site Runoff Coefficient Values 

Area Type 

SWMM5 Catchment Areas

Runoff Area



PROPOSED DEVELOPED CONDITIONS HYDROLOGIC MODELING PARAMETERS

Subcatchment Subcatchment Description Subactchment % Routed Over Area Imp. Perv. Perv. Ia Imp. Ia
ID Routing Subcatch Area* (ha) % CN* (mm) (mm) Perv. Imperv.

C100  Proposed Residential  Area Pervious 25 3.64 45 82 2.00 1.00 0.120 0.015

C200 SWMF C/Golf Course Area Pervious 20 6.02 14 82 2.00 1.00 0.120 0.015

C300 External Area (Hwy 6/North Lands) Impervious 25 6.57 11 82 2.00 1.00 0.120 0.015

Note: * % Routed refers to % of previous surface area routed over impervious surface area (or vice versa) for surface abstraction, compared to direct outlet flow to sewers/outlet.

Date:  15 Sept 2015

Prepared By: L.Murray, P.Eng.

Development Engineering (London) Ltd.
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100 2

150 3

DEL13-124:  Dover Coast Developments, Pond C Revised Design -  Norfolk County

Subcatchment Manning "n" Subcatchment 
Flow Length (m) Slope (%)



2yr 5yr 10yr 25yr 50yr 100yr
Vallee 2009 Design 
Proposed Subdivision / Golf Course Area 310 483 630 834 1057 1212
Peak SWMF C Storage (cu.m) 1507 1999 2426 2992 3411 4070
Peak Outflow w. SWMF D 44 65 85 113 134 170
Post Development Condition
A100 - Proposed Subdivision Area 266 406 501 617 749 852
A200 - Golf Course / SWMF Block 163 256 326 425 532 637
A300 - External Highway/North Lands Area 172 267 338 437 544 650
Peak Uncontrolled Runoff/Inflow to SWMF C * 601 928 1165 1479 1824 2138
SWMF C - Peak Storage (cu.m) 2017 2854 3628 4707 5540 6869
Peak Controlled Outflow w. SWMF D 43 57 67 79 87 98

Note: * Subcatchment runoff is not directly additive as Peak Uncontrolled Inflow to SWMF C due to hydrograph time lag

Date:  28 September 2015

Prepared By: L.Murray, P.Eng.

Development Engineering (London) Ltd.

DEL13-124:  Dover Coast Developments, Pond C Revised Design -  Norfolk County

Runoff Area
SWMM5 Summary Peak Flow Output (L/s)

Storm Event 



SWMF 'C' - Pond Rating Curve

Elevation Depth Area Inc. Vol Vol
(m) (m) (m3) (m3) (m3) Avg. Base Length = 166 m

Base 187 25 0.00 3336 0 Avg. Base Width = 20 m
187 50 0.25 3551 861 861 Sideslopes = 5 H:V
187.75 0.50 3775 916 1,777 Inlet Pipe Inv. = 188.70 m
188 00 0.75 4006 973 2,749 Top of Pond = 190.25 m

2m Safety 188 25 1.00 6734 1,343 4,092 CL Roadway = 190.75 m
PPL 188 50 1.25 7176 1,739 5,830 Forebay Area = 2138 m2

Irrig. Buffer 188.75 1.50 7539 1,839 1,839 - - Active Storage Provided = 430 m3/ha
 Outlet-1 189 00 1.75 7948 1,936 3,775 0 - Extened Det. Drawdown = 64 hrs

189 05 1.80 8044 400 400 4 - (based on SWMM5 output)
189.10 1.85 8140 405 804 9 -
189.15 1.90 8236 409 1,214 21 -
189 20 1.95 8331 414 1,628 29 - Q (L/s) V (m3)
189 25 2.00 8427 419 2,047 44 - 43 2,017 <= 2yr
189 30 2.05 8522 424 2,471 51 - - -
189 35 2.10 8618 428 2,899 57 - 57 2,854 <= 5yr
189.40 2.15 8713 433 3,332 62 - - -
189.45 2.20 8811 438 3,770 70 - 67 3,628 <= 10yr

 Outlet-2 189 50 2.25 8908 443 4,213 76 - - -
189 55 2.30 9007 448 4,661 80 - 79 4,707 <= 25yr
189.60 2.35 9105 453 5,114 84 - - -
189.65 2.40 9208 458 5,572 87 - 87 5,540 <= 50yr
189.70 2.45 9310 463 6,035 92 - - -
189.75 2.50 9416 468 6,503 94 - - -

Outlet-3 189 80 2.55 9522 473 6,976 99 0 98 6,869 <= 100yr

189 85 2.60 9639 479 479 102 18
189 90 2.65 9756 485 964 105 63
189 95 2.70 9879 491 1,455 109 167
190 00 2.75 10002 497 1,952 111 285
190 05 2.80 10113 503 2,455 114 400
190.10 2.85 10223 508 2,963 117 506
190.15 2.90 10324 514 3,477 120 680
190 20 2.95 10425 519 3,995 123 771

Top 190 25 3.00 10474 522 4,518 126 863

Date:  28 September 2015

Prepared By: L.Murray, P.Eng.

Development Engineering (London) Ltd.

Active             
Storage 

Freeboard          

Peak Outflow / Vol

DEL13-124 - Dover Coast Development

Stage
Q (L/s)

Outlet-1 240mm 
Orifice w/ 375mm 

reverse pipe

Outlet-3 DDICB    
w/ 525mm pipe

Extended          
Detention          
Storage



DEL13-124 - Dover Coast Development SWMF C
QUALITY CONTROL VOLUME
Using MOE - SWM Guidelines Criteria /2003

PERMANENT POOL VOLUME

Drainage Area = 16.230 Ha
Imperviousness = 20 %

Protection Level :
Enhanced Level 80% Long Term S.S removal [ Table 3.2; Storm water Management 

Planning and Design Manual
March 2003 ]

SWMP Type : WetPond

Storage Volume for Impervious Level 20 % = 100 m3/ Ha <=  Use 35% Imp value
Storage Volume for Drainage Area 16.23 Ha is = 1623 m3
Permanent Pool Volume = 1623 m3

EROSION CONTROL VOLUME

Extended Detention Volume = 40 m3/ Ha
Extended Detention Volume for Area  16.23 Ha is = 649 m3

25mm 4Hr Chicago Post Dev. Runoff Volume in Depth = 9.7 mm
Erosion Control Volume = 1581 m3

Governing Erosion Control Volume = 1581 m3

SUMMARY OF REQUIRED MIN. QUALITY CONTROL VOLUME

Permanent Pool Volume = 1623 m3
Erosion Control Volume = 1581 m3
Total (PPL+ACTIVE CONTROL) Volume = 3204 m3

Date:  15 Sept 2015

Prepared By: L.Murray, P.Eng.

Development Engineering (London) Ltd.

<= Pro-rated SWMM5 runoff for 
25mm event from catchment 
areas

<= Includes Dover Coast Golf 
Course  & External Areas



DEL13-124 - Dover Coast Development SWMF C  

Sediment Forebay Sizing Calculations
Using MOE - SWM Guidelines Criteria /2003

Settling

Dist = sqrt(r*Qp/vs) r = 4.96296 Avg. 67m long x 13.5m wide

                  = 26.04 m Qp = 0.0410

OK <  forebay length (67m) vs = 0.0003

Dispersion Length y = total depth of forebay from permanent pool (m) y = 1.25

Dist = 8Q/dv Q = 1.165 (from SWMM5 model)

 = 24.85 m d = 0.75 (assume sediment accumulation

OK <  forebay length (67m) vf = 0.5  depthto 0.5m in forebay )

Velocity
v = Q/A b = bottom width (avg) of forebay (m) b = 20 required

= 0.08 m/s Q = 1.165

A = 15 (based on 0.5m depth sediment in forebay section)

Therefore, Velocity Target Satisfied Vtarg = 0.15

q

Cleanout Frequency

Table 5.3 MOEE SWMPP Guidelines Asew = 16.232

Imp = 20%

cleanout = Vol/(load*Asew*effic) load = 1.25 (assumed higher loading)

= 27.0 years effic = 80%

Targ = 10

Vol = 426

Therefore, Cleanout Frequency Satisfied

Surface Area Check

SAf/SApp = 29% SAf = Forebay Surface Area (m2) SAf = 2138

SApp = Total Permanent Pool Surface Area (m2) SApp = 7281

Therefore, The forebay size is OK! Targ = Forebay size (as % of Permanent Pool Area) Targ = 33%

Date:  15 September 2015

Prepared By: L.Murray, P.Eng.

Development Engineering (London) Ltd.

load = Sediment Loading (m3/ha/y)

effic = Removal Efficiency (%)

Targ = Cleanout Frequency Target (years)

Vol = Bottom 30% volume (m3)

vf = desired vel in forebay (m/s)

Q = 10yr inlet flow (m3/s)

A = cross-sectional area (m2)

Target velocity = 0.15

Asew = Contributing Sewer Area (ha) 

Imp = Percent Impervious (%)

r : 1 = L to w ratio

Qp = peak SWM outflow during quality storm

vs = settling velocity for 0.15 mm particles (m/s)

Q = 10 yr max inlet flow (m3/s)

d = depth of perm pool in forebay (m)



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.02000 m/m

Normal Depth 0.178 m

Left Side Slope 5.00 m/m (H:V)

Right Side Slope 5.00 m/m (H:V)

Bottom Width 5.00 m

Discharge 1210.00 L/s

Cross Section Image

SWMF C Major Inflow Channel from St. to spillway
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.078

Channel Slope 0.20000 m/m

Constructed Depth 0.45 m

Normal Depth 0.264 m

Constructed Top Width 5.00 m

Discharge 1200.00 L/s

Cross Section Image

SWMF C Major Inflow Spillway from Channel

10/9/2015 1:46:32 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Appendix D 
 

Post‐Development SWMM5  
Hydrologic Model Schematic & Output 

SWMF ‘B’  
SWMF ‘C’  





  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)
  --------------------------------------------------------------

  DEL13-124 Dover Coast, Norfolk - Pond B Post Development 
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Starting Date ............ NOV-20-2009 00:00:00
  Ending Date .............. NOV-24-2009 00:00:00
  Antecedent Dry Days ...... 20.0
  Report Time Step ......... 00:05:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 3.00 sec
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         1.114        39.385
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.418        14.766
  Surface Runoff ...........         0.673        23.790
  Final Surface Storage ....         0.026         0.929
  Continuity Error (%) .....        -0.253
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.673         6.728
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.650         6.504
  Internal Outflow .........         0.000         0.000
  Storage Losses ...........         0.000         0.000
  Initial Stored Volume ....         2.396        23.961
  Final Stored Volume ......         2.418        24.185
  Continuity Error (%) .....         0.000
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************

DEL13-124 Dover Coast, Norfolk - Pond B Post Development - 2yr Event

EPA SWMM5 Hydrologic Model Page 1



  Minimum Time Step           :     3.00 sec
  Average Time Step           :     3.00 sec
  Maximum Time Step           :     3.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  --------------------------------------------------------------------------------------------------------
                            Total      Total      Total      Total      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm    10^6 ltr      LPS
  --------------------------------------------------------------------------------------------------------
  B100                      39.38       0.00       0.00      16.03      22.54        2.16   531.81   0.572
  B200                      39.38       0.00       0.00       6.28      32.45        0.79   357.78   0.824
  B300                      39.38       0.00       0.00       6.35      32.37        1.41   599.97   0.822
  B400                      39.38       0.00       0.00       6.32      32.40        0.86   372.60   0.823
  B500                      39.39       0.00       0.00      16.62      21.93        0.30    95.40   0.557
  B600                      39.39       0.00       0.00      22.80      15.58        0.94   221.25   0.396
  B700-EXT                  39.38       0.00       0.00      23.54      14.72        0.28    52.85   0.374
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max
                                   Depth    Depth      HGL   Occurrence
  Node                 Type       Meters   Meters   Meters  days hr:min
  ---------------------------------------------------------------------
  J3                   JUNCTION     0.07     0.23   188.58     0  04:37
  J4                   JUNCTION     0.09     0.30   188.25     0  04:40
  J2                   JUNCTION     0.02     0.15   188.58     0  04:37
  Ellwanger_1          OUTFALL      0.00     0.00   187.45     0  00:00
  Golf_Course          OUTFALL      0.00     0.00   188.40     0  00:00
  SWMF_B               STORAGE      2.28     2.55   189.05     0  04:37
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total
                                  Lateral    Total  Time of Max      Inflow      Inflow
                                   Inflow   Inflow   Occurrence      Volume      Volume
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr
  -------------------------------------------------------------------------------------
  J3                   JUNCTION      0.00   122.89     0  04:37       0.000       6.505
  J4                   JUNCTION      0.00   122.89     0  04:37       0.000       6.504
  J2                   JUNCTION      0.00     0.36     0  01:41       0.000       0.001
  Ellwanger_1          OUTFALL       0.00   122.87     0  04:40       0.000       6.504
  Golf_Course          OUTFALL       0.00     0.00     0  00:00       0.000       0.000
  SWMF_B               STORAGE    2230.32  2230.32     0  01:40       6.728      30.689
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary

DEL13-124 Dover Coast, Norfolk - Pond B Post Development - 2yr Event
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  **********************
  
  --------------------------------------------------------------------------------------------
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss       1000 m3    Full    days hr:min        LPS
  --------------------------------------------------------------------------------------------
  SWMF_B                  25.189      55     0        29.298      64       0  04:37     122.89
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                        Flow       Avg.      Max.       Total
                        Freq.      Flow      Flow      Volume
  Outfall Node          Pcnt.       LPS       LPS    10^6 ltr
  -----------------------------------------------------------
  Ellwanger_1           99.03     19.00    122.87       6.504
  Golf_Course            0.00      0.00      0.00       0.000
  -----------------------------------------------------------
  System                49.51     19.00    122.87       6.504
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT      0.36     0  01:41      0.04    0.00    0.43
  C2                   CONDUIT    122.89     0  04:37      1.28    0.40    0.46
  Overflow             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C3                   CONDUIT    122.87     0  04:40      1.12    0.57    0.50
  Outlet_2             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  Outlet_1             ORIFICE    122.89     0  04:37                      0.93
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  -----------------------------------------------------------------------------------------
                      Adjusted    --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                       /Actual         Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  -----------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.70  0.00  0.30  0.00  0.00  0.00     0.00   0.0000
  C2                      1.00   0.00  0.00  0.00  0.04  0.02  0.00  0.94     0.97   0.0000
  Overflow                1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C3                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.75   0.0000
  Outlet_2               11.84   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  

  Analysis begun on:  Mon Sep 21 15:35:47 2015
  Analysis ended on:  Mon Sep 21 15:35:48 2015
  Total elapsed time: 00:00:01
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  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)
  --------------------------------------------------------------

  DEL13-124 Dover Coast, Norfolk - Pond B Post Development 
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Starting Date ............ NOV-20-2009 00:00:00
  Ending Date .............. NOV-24-2009 00:00:00
  Antecedent Dry Days ...... 20.0
  Report Time Step ......... 00:05:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 3.00 sec
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         1.371        48.478
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.459        16.217
  Surface Runoff ...........         0.890        31.482
  Final Surface Storage ....         0.027         0.953
  Continuity Error (%) .....        -0.359
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.890         8.904
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.867         8.666
  Internal Outflow .........         0.000         0.000
  Storage Losses ...........         0.000         0.000
  Initial Stored Volume ....         2.396        23.961
  Final Stored Volume ......         2.420        24.198
  Continuity Error (%) .....         0.000
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
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  Minimum Time Step           :     3.00 sec
  Average Time Step           :     3.00 sec
  Maximum Time Step           :     3.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  --------------------------------------------------------------------------------------------------------
                            Total      Total      Total      Total      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm    10^6 ltr      LPS
  --------------------------------------------------------------------------------------------------------
  B100                      48.48       0.00       0.00      17.48      30.20        2.89   828.59   0.623
  B200                      48.48       0.00       0.00       6.98      40.96        1.00   533.12   0.845
  B300                      48.48       0.00       0.00       7.04      40.87        1.78   900.91   0.843
  B400                      48.48       0.00       0.00       7.02      40.91        1.08   557.96   0.844
  B500                      48.48       0.00       0.00      18.39      29.33        0.40   151.03   0.605
  B600                      48.48       0.00       0.00      25.04      22.44        1.35   340.99   0.463
  B700-EXT                  48.48       0.00       0.00      26.00      21.35        0.41    85.55   0.440
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max
                                   Depth    Depth      HGL   Occurrence
  Node                 Type       Meters   Meters   Meters  days hr:min
  ---------------------------------------------------------------------
  J3                   JUNCTION     0.08     0.27   188.62     0  04:32
  J4                   JUNCTION     0.10     0.36   188.31     0  04:35
  J2                   JUNCTION     0.03     0.19   188.62     0  04:32
  Ellwanger_1          OUTFALL      0.00     0.00   187.45     0  00:00
  Golf_Course          OUTFALL      0.00     0.00   188.40     0  00:00
  SWMF_B               STORAGE      2.30     2.65   189.15     0  04:32
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total
                                  Lateral    Total  Time of Max      Inflow      Inflow
                                   Inflow   Inflow   Occurrence      Volume      Volume
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr
  -------------------------------------------------------------------------------------
  J3                   JUNCTION      0.00   162.33     0  04:32       0.000       8.668
  J4                   JUNCTION      0.00   162.33     0  04:32       0.000       8.667
  J2                   JUNCTION      0.00     0.50     0  01:40       0.000       0.001
  Ellwanger_1          OUTFALL       0.00   162.32     0  04:35       0.000       8.666
  Golf_Course          OUTFALL       0.00     0.00     0  00:00       0.000       0.000
  SWMF_B               STORAGE    3395.87  3395.87     0  01:40       8.903      32.864
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
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  **********************
  
  --------------------------------------------------------------------------------------------
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss       1000 m3    Full    days hr:min        LPS
  --------------------------------------------------------------------------------------------
  SWMF_B                  25.438      56     0        30.903      68       0  04:32     162.33
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                        Flow       Avg.      Max.       Total
                        Freq.      Flow      Flow      Volume
  Outfall Node          Pcnt.       LPS       LPS    10^6 ltr
  -----------------------------------------------------------
  Ellwanger_1           99.05     25.32    162.32       8.666
  Golf_Course            0.00      0.00      0.00       0.000
  -----------------------------------------------------------
  System                49.52     25.32    162.32       8.666
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT      0.50     0  01:40      0.05    0.00    0.52
  C2                   CONDUIT    162.33     0  04:32      1.33    0.53    0.55
  Overflow             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C3                   CONDUIT    162.32     0  04:35      1.21    0.75    0.60
  Outlet_2             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  Outlet_1             ORIFICE    162.33     0  04:32                      1.00
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  -----------------------------------------------------------------------------------------
                      Adjusted    --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                       /Actual         Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  -----------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.67  0.00  0.33  0.00  0.00  0.00     0.00   0.0000
  C2                      1.00   0.00  0.00  0.00  0.09  0.01  0.00  0.90     0.97   0.0000
  Overflow                1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C3                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.75   0.0000
  Outlet_2               11.84   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  

  Analysis begun on:  Mon Sep 21 15:44:02 2015
  Analysis ended on:  Mon Sep 21 15:44:03 2015
  Total elapsed time: 00:00:01
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  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)
  --------------------------------------------------------------

  DEL13-124 Dover Coast, Norfolk - Pond B Post Development 
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Starting Date ............ NOV-20-2009 00:00:00
  Ending Date .............. NOV-24-2009 00:00:00
  Antecedent Dry Days ...... 20.0
  Report Time Step ......... 00:05:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 3.00 sec
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         1.586        56.083
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.490        17.322
  Surface Runoff ...........         1.076        38.040
  Final Surface Storage ....         0.027         0.942
  Continuity Error (%) .....        -0.395
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         1.076        10.758
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         1.051        10.511
  Internal Outflow .........         0.000         0.000
  Storage Losses ...........         0.000         0.000
  Initial Stored Volume ....         2.396        23.961
  Final Stored Volume ......         2.421        24.208
  Continuity Error (%) .....         0.001
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
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  Minimum Time Step           :     3.00 sec
  Average Time Step           :     3.00 sec
  Maximum Time Step           :     3.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  --------------------------------------------------------------------------------------------------------
                            Total      Total      Total      Total      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm    10^6 ltr      LPS
  --------------------------------------------------------------------------------------------------------
  B100                      56.08       0.00       0.00      18.61      36.71        3.52  1041.87   0.655
  B200                      56.08       0.00       0.00       7.50      48.14        1.17   649.41   0.858
  B300                      56.08       0.00       0.00       7.56      48.04        2.09  1102.13   0.857
  B400                      56.08       0.00       0.00       7.54      48.08        1.27   681.49   0.857
  B500                      56.08       0.00       0.00      19.68      35.68        0.48   193.04   0.636
  B600                      56.08       0.00       0.00      26.75      28.40        1.71   426.57   0.506
  B700-EXT                  56.08       0.00       0.00      27.84      27.14        0.52   111.89   0.484
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max
                                   Depth    Depth      HGL   Occurrence
  Node                 Type       Meters   Meters   Meters  days hr:min
  ---------------------------------------------------------------------
  J3                   JUNCTION     0.09     0.30   188.65     0  04:32
  J4                   JUNCTION     0.11     0.40   188.35     0  04:35
  J2                   JUNCTION     0.03     0.22   188.65     0  04:32
  Ellwanger_1          OUTFALL      0.00     0.00   187.45     0  00:00
  Golf_Course          OUTFALL      0.00     0.00   188.40     0  00:00
  SWMF_B               STORAGE      2.31     2.74   189.24     0  04:31
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total
                                  Lateral    Total  Time of Max      Inflow      Inflow
                                   Inflow   Inflow   Occurrence      Volume      Volume
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr
  -------------------------------------------------------------------------------------
  J3                   JUNCTION      0.00   188.40     0  04:31       0.000      10.513
  J4                   JUNCTION      0.00   188.40     0  04:32       0.000      10.511
  J2                   JUNCTION      0.00     0.61     0  01:41       0.000       0.001
  Ellwanger_1          OUTFALL       0.00   188.39     0  04:35       0.000      10.511
  Golf_Course          OUTFALL       0.00     0.00     0  00:00       0.000       0.000
  SWMF_B               STORAGE    4203.52  4203.52     0  01:40      10.758      34.719
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
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  **********************
  
  --------------------------------------------------------------------------------------------
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss       1000 m3    Full    days hr:min        LPS
  --------------------------------------------------------------------------------------------
  SWMF_B                  25.671      56     0        32.371      71       0  04:31     188.40
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                        Flow       Avg.      Max.       Total
                        Freq.      Flow      Flow      Volume
  Outfall Node          Pcnt.       LPS       LPS    10^6 ltr
  -----------------------------------------------------------
  Ellwanger_1           99.07     30.70    188.39      10.511
  Golf_Course            0.00      0.00      0.00       0.000
  -----------------------------------------------------------
  System                49.54     30.70    188.39      10.511
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT      0.61     0  01:41      0.06    0.00    0.58
  C2                   CONDUIT    188.40     0  04:32      1.34    0.62    0.62
  Overflow             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C3                   CONDUIT    188.39     0  04:35      1.25    0.88    0.66
  Outlet_2             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  Outlet_1             ORIFICE    188.40     0  04:31                      1.00
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  -----------------------------------------------------------------------------------------
                      Adjusted    --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                       /Actual         Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  -----------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.64  0.00  0.35  0.00  0.00  0.00     0.00   0.0000
  C2                      1.00   0.00  0.00  0.00  0.11  0.01  0.00  0.87     0.96   0.0000
  Overflow                1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C3                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.75   0.0000
  Outlet_2               11.84   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  

  Analysis begun on:  Mon Sep 21 15:42:56 2015
  Analysis ended on:  Mon Sep 21 15:42:57 2015
  Total elapsed time: 00:00:01
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  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)
  --------------------------------------------------------------

  DEL13-124 Dover Coast, Norfolk - Pond B Post Development 
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Starting Date ............ NOV-20-2009 00:00:00
  Ending Date .............. NOV-24-2009 00:00:00
  Antecedent Dry Days ...... 20.0
  Report Time Step ......... 00:05:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 3.00 sec
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         1.867        66.023
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.529        18.688
  Surface Runoff ...........         1.320        46.677
  Final Surface Storage ....         0.027         0.945
  Continuity Error (%) .....        -0.435
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         1.320        13.201
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         1.294        12.941
  Internal Outflow .........         0.000         0.000
  Storage Losses ...........         0.000         0.000
  Initial Stored Volume ....         2.396        23.961
  Final Stored Volume ......         2.422        24.220
  Continuity Error (%) .....         0.001
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
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  Minimum Time Step           :     3.00 sec
  Average Time Step           :     3.00 sec
  Maximum Time Step           :     3.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  --------------------------------------------------------------------------------------------------------
                            Total      Total      Total      Total      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm    10^6 ltr      LPS
  --------------------------------------------------------------------------------------------------------
  B100                      66.02       0.00       0.00      20.08      45.25        4.34  1314.23   0.685
  B200                      66.02       0.00       0.00       8.09      57.59        1.41   791.14   0.872
  B300                      66.02       0.00       0.00       8.15      57.48        2.50  1346.75   0.871
  B400                      66.02       0.00       0.00       8.13      57.52        1.52   831.76   0.871
  B500                      66.02       0.00       0.00      21.22      44.13        0.60   250.09   0.668
  B600                      66.02       0.00       0.00      28.85      36.25        2.18   538.62   0.549
  B700-EXT                  66.02       0.00       0.00      30.09      34.89        0.66   150.04   0.529
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max
                                   Depth    Depth      HGL   Occurrence
  Node                 Type       Meters   Meters   Meters  days hr:min
  ---------------------------------------------------------------------
  J3                   JUNCTION     0.10     0.36   188.71     0  04:29
  J4                   JUNCTION     0.13     0.54   188.49     0  04:34
  J2                   JUNCTION     0.04     0.28   188.71     0  04:28
  Ellwanger_1          OUTFALL      0.00     0.00   187.45     0  00:00
  Golf_Course          OUTFALL      0.00     0.00   188.40     0  00:00
  SWMF_B               STORAGE      2.33     2.86   189.36     0  04:28
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total
                                  Lateral    Total  Time of Max      Inflow      Inflow
                                   Inflow   Inflow   Occurrence      Volume      Volume
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr
  -------------------------------------------------------------------------------------
  J3                   JUNCTION      0.00   246.56     0  04:28       0.000      12.943
  J4                   JUNCTION      0.00   246.56     0  04:29       0.000      12.941
  J2                   JUNCTION      0.00    28.73     0  04:28       0.000       0.170
  Ellwanger_1          OUTFALL       0.00   246.23     0  04:35       0.000      12.941
  Golf_Course          OUTFALL       0.00     0.00     0  00:00       0.000       0.000
  SWMF_B               STORAGE    5218.91  5218.91     0  01:40      13.201      37.161
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary

DEL13-124 Dover Coast, Norfolk - Pond B Post Development - 25yr Event

EPA SWMM5 Hydrologic Model Page 2



  **********************
  
  --------------------------------------------------------------------------------------------
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss       1000 m3    Full    days hr:min        LPS
  --------------------------------------------------------------------------------------------
  SWMF_B                  25.982      57     0        34.321      75       0  04:28     246.56
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                        Flow       Avg.      Max.       Total
                        Freq.      Flow      Flow      Volume
  Outfall Node          Pcnt.       LPS       LPS    10^6 ltr
  -----------------------------------------------------------
  Ellwanger_1           99.15     37.76    246.23      12.941
  Golf_Course            0.00      0.00      0.00       0.000
  -----------------------------------------------------------
  System                49.58     37.76    246.23      12.941
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT     28.73     0  04:28      0.24    0.14    0.71
  C2                   CONDUIT    246.56     0  04:29      1.36    0.81    0.81
  Overflow             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C3                   CONDUIT    246.23     0  04:35      1.30    1.15    0.82
  Outlet_2             CONDUIT     28.73     0  04:28      0.85    0.08    0.14
  Outlet_1             ORIFICE    217.83     0  04:28                      1.00
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  -----------------------------------------------------------------------------------------
                      Adjusted    --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                       /Actual         Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  -----------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.62  0.00  0.38  0.00  0.00  0.00     0.00   0.0000
  C2                      1.00   0.00  0.00  0.00  0.14  0.01  0.00  0.84     0.96   0.0000
  Overflow                1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C3                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.75   0.0000
  Outlet_2               11.84   0.97  0.00  0.00  0.00  0.00  0.00  0.03     0.04   0.0000
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C3                          0.01      0.01      0.01      2.38         0.01
  

  Analysis begun on:  Mon Sep 21 15:44:20 2015
  Analysis ended on:  Mon Sep 21 15:44:20 2015
  Total elapsed time: < 1 sec
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  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)
  --------------------------------------------------------------

  DEL13-124 Dover Coast, Norfolk - Pond B Post Development 
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Starting Date ............ NOV-20-2009 00:00:00
  Ending Date .............. NOV-24-2009 00:00:00
  Antecedent Dry Days ...... 20.0
  Report Time Step ......... 00:05:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 3.00 sec
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         2.063        72.962
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.543        19.207
  Surface Runoff ...........         1.504        53.171
  Final Surface Storage ....         0.027         0.937
  Continuity Error (%) .....        -0.485
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         1.504        15.038
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         1.477        14.772
  Internal Outflow .........         0.000         0.000
  Storage Losses ...........         0.000         0.000
  Initial Stored Volume ....         2.396        23.961
  Final Stored Volume ......         2.423        24.226
  Continuity Error (%) .....         0.001
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link Outlet_2 (4.10%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
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  Minimum Time Step           :     0.50 sec
  Average Time Step           :     2.97 sec
  Maximum Time Step           :     3.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  --------------------------------------------------------------------------------------------------------
                            Total      Total      Total      Total      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm    10^6 ltr      LPS
  --------------------------------------------------------------------------------------------------------
  B100                      72.96       0.00       0.00      20.56      51.78        4.96  1616.70   0.710
  B200                      72.96       0.00       0.00       8.40      64.31        1.57   947.32   0.881
  B300                      72.96       0.00       0.00       8.45      64.21        2.79  1619.06   0.880
  B400                      72.96       0.00       0.00       8.44      64.25        1.70   998.44   0.881
  B500                      72.96       0.00       0.00      21.97      50.39        0.68   310.45   0.691
  B600                      72.96       0.00       0.00      29.56      42.54        2.56   661.26   0.583
  B700-EXT                  72.96       0.00       0.00      31.07      40.86        0.78   190.39   0.560
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max
                                   Depth    Depth      HGL   Occurrence
  Node                 Type       Meters   Meters   Meters  days hr:min
  ---------------------------------------------------------------------
  J3                   JUNCTION     0.12     0.73   189.08     0  04:21
  J4                   JUNCTION     0.15     0.80   188.75     0  04:21
  J2                   JUNCTION     0.06     0.67   189.10     0  04:21
  Ellwanger_1          OUTFALL      0.00     0.00   187.45     0  00:00
  Golf_Course          OUTFALL      0.00     0.00   188.40     0  00:00
  SWMF_B               STORAGE      2.35     2.93   189.43     0  04:21
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total
                                  Lateral    Total  Time of Max      Inflow      Inflow
                                   Inflow   Inflow   Occurrence      Volume      Volume
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr
  -------------------------------------------------------------------------------------
  J3                   JUNCTION      0.00   295.57     0  04:20       0.000      14.774
  J4                   JUNCTION      0.00   295.56     0  04:22       0.000      14.772
  J2                   JUNCTION      0.00   105.85     0  04:21       0.000       1.033
  Ellwanger_1          OUTFALL       0.00   295.56     0  04:22       0.000      14.772
  Golf_Course          OUTFALL       0.00     0.00     0  00:00       0.000       0.000
  SWMF_B               STORAGE    6339.19  6339.19     0  01:40      15.038      38.998
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim
  Node                 Type      Surcharged         Meters       Meters
  ---------------------------------------------------------------------
  J4                   JUNCTION        3.37          0.222        1.203
  
  
  *********************
  Node Flooding Summary
  *********************
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  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss       1000 m3    Full    days hr:min        LPS
  --------------------------------------------------------------------------------------------
  SWMF_B                  26.247      58     0        35.614      78       0  04:21     295.58
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                        Flow       Avg.      Max.       Total
                        Freq.      Flow      Flow      Volume
  Outfall Node          Pcnt.       LPS       LPS    10^6 ltr
  -----------------------------------------------------------
  Ellwanger_1           99.12     45.24    295.56      14.772
  Golf_Course            0.00      0.00      0.00       0.000
  -----------------------------------------------------------
  System                49.56     45.24    295.56      14.772
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT    105.85     0  04:21      0.67    0.51    1.00
  C2                   CONDUIT    295.56     0  04:22      1.37    0.97    1.00
  Overflow             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C3                   CONDUIT    295.56     0  04:22      1.51    1.37    0.85
  Outlet_2             CONDUIT    105.85     0  04:21      1.32    0.28    0.33
  Outlet_1             ORIFICE    224.21     0  03:11                      1.00
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  -----------------------------------------------------------------------------------------
                      Adjusted    --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                       /Actual         Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  -----------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.60  0.00  0.40  0.00  0.00  0.00     0.00   0.0000
  C2                      1.00   0.00  0.00  0.00  0.16  0.01  0.00  0.82     0.92   0.0000
  Overflow                1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C3                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.75   0.0000
  Outlet_2               11.84   0.94  0.00  0.00  0.00  0.00  0.00  0.06     0.07   0.0000
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C1                          2.90      2.90      2.90      0.01         0.01
  C2                          2.91      2.91      2.91      0.01         0.01
  C3                          0.01      0.01      0.01      4.72         0.01
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  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)
  --------------------------------------------------------------

  DEL13-124 Dover Coast, Norfolk - Pond B Post Development 
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Starting Date ............ NOV-20-2009 00:00:00
  Ending Date .............. NOV-24-2009 00:00:00
  Antecedent Dry Days ...... 20.0
  Report Time Step ......... 00:05:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 3.00 sec
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         2.373        83.902
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.571        20.207
  Surface Runoff ...........         1.785        63.132
  Final Surface Storage ....         0.027         0.949
  Continuity Error (%) .....        -0.461
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         1.785        17.855
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         1.758        17.579
  Internal Outflow .........         0.000         0.000
  Storage Losses ...........         0.000         0.000
  Initial Stored Volume ....         2.396        23.961
  Final Stored Volume ......         2.424        24.236
  Continuity Error (%) .....         0.001
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  Link Outlet_2 (9.29%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
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  Minimum Time Step           :     0.52 sec
  Average Time Step           :     2.90 sec
  Maximum Time Step           :     3.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  --------------------------------------------------------------------------------------------------------
                            Total      Total      Total      Total      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm    10^6 ltr      LPS
  --------------------------------------------------------------------------------------------------------
  B100                      83.90       0.00       0.00      21.59      61.70        5.91  1878.74   0.735
  B200                      83.90       0.00       0.00       8.87      74.82        1.83  1066.77   0.892
  B300                      83.90       0.00       0.00       8.94      74.72        3.25  1827.43   0.891
  B400                      83.90       0.00       0.00       8.92      74.76        1.97  1125.87   0.891
  B500                      83.90       0.00       0.00      23.20      60.14        0.81   367.71   0.717
  B600                      83.90       0.00       0.00      31.06      51.98        3.13   770.84   0.620
  B700-EXT                  83.90       0.00       0.00      32.76      50.12        0.95   233.83   0.597
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max
                                   Depth    Depth      HGL   Occurrence
  Node                 Type       Meters   Meters   Meters  days hr:min
  ---------------------------------------------------------------------
  J3                   JUNCTION     0.17     1.10   189.45     0  04:20
  J4                   JUNCTION     0.20     1.07   189.02     0  04:20
  J2                   JUNCTION     0.12     1.12   189.55     0  04:20
  Ellwanger_1          OUTFALL      0.00     0.00   187.45     0  00:00
  Golf_Course          OUTFALL      0.00     0.00   188.40     0  00:00
  SWMF_B               STORAGE      2.38     3.06   189.56     0  04:20
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total
                                  Lateral    Total  Time of Max      Inflow      Inflow
                                   Inflow   Inflow   Occurrence      Volume      Volume
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr
  -------------------------------------------------------------------------------------
  J3                   JUNCTION      0.00   339.80     0  04:19       0.000      17.581
  J4                   JUNCTION      0.00   339.80     0  04:21       0.000      17.579
  J2                   JUNCTION      0.00   234.88     0  04:19       0.000       3.640
  Ellwanger_1          OUTFALL       0.00   339.80     0  04:21       0.000      17.579
  Golf_Course          OUTFALL       0.00     0.00     0  00:00       0.000       0.000
  SWMF_B               STORAGE    7266.35  7266.35     0  01:40      17.855      41.815
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  Surcharging occurs when water rises above the top of the highest conduit.
  ---------------------------------------------------------------------
                                               Max. Height   Min. Depth
                                   Hours       Above Crown    Below Rim
  Node                 Type      Surcharged         Meters       Meters
  ---------------------------------------------------------------------
  J4                   JUNCTION        6.06          0.490        0.935
  
  
  *********************
  Node Flooding Summary
  *********************
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  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss       1000 m3    Full    days hr:min        LPS
  --------------------------------------------------------------------------------------------
  SWMF_B                  26.831      59     0        37.787      83       0  04:20     339.80
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                        Flow       Avg.      Max.       Total
                        Freq.      Flow      Flow      Volume
  Outfall Node          Pcnt.       LPS       LPS    10^6 ltr
  -----------------------------------------------------------
  Ellwanger_1           99.19     60.58    339.80      17.579
  Golf_Course            0.00      0.00      0.00       0.000
  -----------------------------------------------------------
  System                49.59     60.58    339.80      17.579
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  C1                   CONDUIT    234.87     0  04:20      1.48    1.13    1.00
  C2                   CONDUIT    339.80     0  04:21      1.57    1.12    1.00
  Overflow             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C3                   CONDUIT    339.80     0  04:21      1.69    1.58    0.88
  Outlet_2             CONDUIT    234.88     0  04:19      1.66    0.62    0.66
  Outlet_1             ORIFICE    226.57     0  02:26                      1.00
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  -----------------------------------------------------------------------------------------
                      Adjusted    --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                       /Actual         Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  -----------------------------------------------------------------------------------------
  C1                      1.00   0.00  0.56  0.00  0.43  0.00  0.00  0.00     0.00   0.0000
  C2                      1.00   0.00  0.00  0.00  0.20  0.01  0.00  0.78     0.87   0.0000
  Overflow                1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C3                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.75   0.0000
  Outlet_2               11.84   0.89  0.00  0.00  0.02  0.01  0.00  0.08     0.12   0.0000
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  C1                          5.72      5.72      5.72      2.37         2.37
  C2                          5.72      5.72      5.72      4.05         4.05
  C3                          0.01      0.01      0.01      7.11         0.01
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  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)
  --------------------------------------------------------------

  DEL13-124 Dover Coast, Norfolk - Pond C Post Development 
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Starting Date ............ NOV-20-2009 00:00:00
  Ending Date .............. NOV-25-2009 00:00:00
  Antecedent Dry Days ...... 20.0
  Report Time Step ......... 00:05:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 1.00 sec
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.639        39.385
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.368        22.642
  Surface Runoff ...........         0.254        15.657
  Final Surface Storage ....         0.018         1.137
  Continuity Error (%) .....        -0.127
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.254         2.541
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.248         2.476
  Internal Outflow .........         0.000         0.000
  Storage Losses ...........         0.000         0.000
  Initial Stored Volume ....         0.960         9.605
  Final Stored Volume ......         0.967         9.670
  Continuity Error (%) .....         0.000
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     1.00 sec
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  Average Time Step           :     1.00 sec
  Maximum Time Step           :     1.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  --------------------------------------------------------------------------------------------------------
                            Total      Total      Total      Total      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm    10^6 ltr      LPS
  --------------------------------------------------------------------------------------------------------
  C100                      39.38       0.00       0.00      15.50      22.96        0.84   266.69   0.583
  C200                      39.39       0.00       0.00      24.40      13.88        0.84   162.73   0.352
  C300-EXT                  39.38       0.00       0.00      24.99      13.24        0.87   171.99   0.336
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max
                                   Depth    Depth      HGL   Occurrence
  Node                 Type       Meters   Meters   Meters  days hr:min
  ---------------------------------------------------------------------
  J4                   JUNCTION     0.04     0.14   188.44     0  05:17
  J5                   JUNCTION     0.03     0.12   187.73     0  05:17
  J2                   JUNCTION     0.00     0.00   188.63     0  00:00
  J3                   JUNCTION     0.04     0.13   188.59     0  05:16
  SWMF_D               OUTFALL      0.04     0.12   187.47     0  05:17
  SWMF_C               STORAGE      1.80     2.00   189.25     0  05:16
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total
                                  Lateral    Total  Time of Max      Inflow      Inflow
                                   Inflow   Inflow   Occurrence      Volume      Volume
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr
  -------------------------------------------------------------------------------------
  J4                   JUNCTION      0.00    42.76     0  05:16       0.000       2.476
  J5                   JUNCTION      0.00    42.76     0  05:17       0.000       2.476
  J2                   JUNCTION      0.00     0.00     0  00:00       0.000       0.000
  J3                   JUNCTION      0.00    42.76     0  05:16       0.000       2.476
  SWMF_D               OUTFALL       0.00    42.76     0  05:17       0.000       2.476
  SWMF_C               STORAGE     601.16   601.16     0  01:40       2.541      12.146
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss       1000 m3    Full    days hr:min        LPS
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  --------------------------------------------------------------------------------------------
  SWMF_C                  10.015      47     0        11.623      55       0  05:16      42.76
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                        Flow       Avg.      Max.       Total
                        Freq.      Flow      Flow      Volume
  Outfall Node          Pcnt.       LPS       LPS    10^6 ltr
  -----------------------------------------------------------
  SWMF_D                99.19      5.78     42.76       2.476
  -----------------------------------------------------------
  System                99.19      5.78     42.76       2.476
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  Outlet_2             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C1                   CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C3                   CONDUIT     42.76     0  05:17      0.82    0.08    0.18
  C4                   CONDUIT     42.76     0  05:17      0.86    0.04    0.13
  C2                   CONDUIT     42.76     0  05:16      0.92    0.08    0.19
  Outlet_1             ORIFICE     42.76     0  05:16                      1.00
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  -----------------------------------------------------------------------------------------
                      Adjusted    --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                       /Actual         Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  -----------------------------------------------------------------------------------------
  Outlet_2                4.41   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C1                      1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C3                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.90   0.0000
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00     0.77   0.0000
  C2                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     1.06   0.0000
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  

  Analysis begun on:  Thu Oct 29 09:27:32 2015
  Analysis ended on:  Thu Oct 29 09:27:38 2015
  Total elapsed time: 00:00:06
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  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)
  --------------------------------------------------------------

  DEL13-124 Dover Coast, Norfolk - Pond C Post Development 
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Starting Date ............ NOV-20-2009 00:00:00
  Ending Date .............. NOV-25-2009 00:00:00
  Antecedent Dry Days ...... 20.0
  Report Time Step ......... 00:05:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 1.00 sec
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.787        48.478
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.405        24.974
  Surface Runoff ...........         0.365        22.468
  Final Surface Storage ....         0.018         1.120
  Continuity Error (%) .....        -0.173
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.365         3.647
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.358         3.577
  Internal Outflow .........         0.000         0.000
  Storage Losses ...........         0.000         0.000
  Initial Stored Volume ....         0.960         9.605
  Final Stored Volume ......         0.967         9.675
  Continuity Error (%) .....         0.000
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     1.00 sec
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  Average Time Step           :     1.00 sec
  Maximum Time Step           :     1.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  --------------------------------------------------------------------------------------------------------
                            Total      Total      Total      Total      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm    10^6 ltr      LPS
  --------------------------------------------------------------------------------------------------------
  C100                      48.48       0.00       0.00      17.08      30.51        1.11   405.83   0.629
  C200                      48.48       0.00       0.00      26.92      20.53        1.24   255.91   0.424
  C300-EXT                  48.48       0.00       0.00      27.57      19.78        1.30   266.78   0.408
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max
                                   Depth    Depth      HGL   Occurrence
  Node                 Type       Meters   Meters   Meters  days hr:min
  ---------------------------------------------------------------------
  J4                   JUNCTION     0.05     0.16   188.46     0  05:17
  J5                   JUNCTION     0.04     0.14   187.75     0  05:18
  J2                   JUNCTION     0.00     0.00   188.63     0  00:00
  J3                   JUNCTION     0.04     0.15   188.61     0  05:17
  SWMF_D               OUTFALL      0.04     0.14   187.49     0  05:18
  SWMF_C               STORAGE      1.82     2.09   189.34     0  05:16
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total
                                  Lateral    Total  Time of Max      Inflow      Inflow
                                   Inflow   Inflow   Occurrence      Volume      Volume
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr
  -------------------------------------------------------------------------------------
  J4                   JUNCTION      0.00    57.01     0  05:17       0.000       3.577
  J5                   JUNCTION      0.00    57.01     0  05:17       0.000       3.577
  J2                   JUNCTION      0.00     0.00     0  00:00       0.000       0.000
  J3                   JUNCTION      0.00    57.01     0  05:16       0.000       3.577
  SWMF_D               OUTFALL       0.00    57.01     0  05:18       0.000       3.577
  SWMF_C               STORAGE     928.10   928.10     0  01:40       3.647      13.252
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss       1000 m3    Full    days hr:min        LPS
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  --------------------------------------------------------------------------------------------
  SWMF_C                  10.136      48     0        12.460      59       0  05:16      57.01
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                        Flow       Avg.      Max.       Total
                        Freq.      Flow      Flow      Volume
  Outfall Node          Pcnt.       LPS       LPS    10^6 ltr
  -----------------------------------------------------------
  SWMF_D                99.21      8.35     57.01       3.577
  -----------------------------------------------------------
  System                99.21      8.35     57.01       3.577
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  Outlet_2             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C1                   CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C3                   CONDUIT     57.01     0  05:17      0.90    0.10    0.20
  C4                   CONDUIT     57.01     0  05:18      0.94    0.05    0.15
  C2                   CONDUIT     57.01     0  05:17      1.00    0.10    0.22
  Outlet_1             ORIFICE     57.01     0  05:16                      1.00
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  -----------------------------------------------------------------------------------------
                      Adjusted    --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                       /Actual         Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  -----------------------------------------------------------------------------------------
  Outlet_2                4.41   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C1                      1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C3                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.90   0.0000
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00     0.78   0.0000
  C2                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     1.05   0.0000
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  

  Analysis begun on:  Thu Oct 29 09:28:28 2015
  Analysis ended on:  Thu Oct 29 09:28:35 2015
  Total elapsed time: 00:00:07
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  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)
  --------------------------------------------------------------

  DEL13-124 Dover Coast, Norfolk - Pond C Post Development 
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Starting Date ............ NOV-20-2009 00:00:00
  Ending Date .............. NOV-25-2009 00:00:00
  Antecedent Dry Days ...... 20.0
  Report Time Step ......... 00:05:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 1.00 sec
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.910        56.083
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.433        26.662
  Surface Runoff ...........         0.461        28.394
  Final Surface Storage ....         0.018         1.132
  Continuity Error (%) .....        -0.188
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.461         4.609
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.453         4.535
  Internal Outflow .........         0.000         0.000
  Storage Losses ...........         0.000         0.000
  Initial Stored Volume ....         0.960         9.605
  Final Stored Volume ......         0.968         9.679
  Continuity Error (%) .....         0.000
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     1.00 sec
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  Average Time Step           :     1.00 sec
  Maximum Time Step           :     1.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  --------------------------------------------------------------------------------------------------------
                            Total      Total      Total      Total      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm    10^6 ltr      LPS
  --------------------------------------------------------------------------------------------------------
  C100                      56.08       0.00       0.00      18.24      36.99        1.35   501.06   0.660
  C200                      56.08       0.00       0.00      28.72      26.34        1.59   326.75   0.470
  C300-EXT                  56.08       0.00       0.00      29.45      25.52        1.68   338.21   0.455
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max
                                   Depth    Depth      HGL   Occurrence
  Node                 Type       Meters   Meters   Meters  days hr:min
  ---------------------------------------------------------------------
  J4                   JUNCTION     0.06     0.18   188.48     0  05:18
  J5                   JUNCTION     0.04     0.15   187.76     0  05:18
  J2                   JUNCTION     0.00     0.00   188.63     0  00:00
  J3                   JUNCTION     0.05     0.16   188.62     0  05:17
  SWMF_D               OUTFALL      0.05     0.15   187.50     0  05:18
  SWMF_C               STORAGE      1.83     2.18   189.43     0  05:17
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total
                                  Lateral    Total  Time of Max      Inflow      Inflow
                                   Inflow   Inflow   Occurrence      Volume      Volume
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr
  -------------------------------------------------------------------------------------
  J4                   JUNCTION      0.00    67.36     0  05:17       0.000       4.535
  J5                   JUNCTION      0.00    67.36     0  05:18       0.000       4.535
  J2                   JUNCTION      0.00     0.00     0  00:00       0.000       0.000
  J3                   JUNCTION      0.00    67.36     0  05:17       0.000       4.535
  SWMF_D               OUTFALL       0.00    67.36     0  05:18       0.000       4.535
  SWMF_C               STORAGE    1165.49  1165.49     0  01:40       4.609      14.214
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss       1000 m3    Full    days hr:min        LPS
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  --------------------------------------------------------------------------------------------
  SWMF_C                  10.254      49     0        13.234      63       0  05:17      67.36
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                        Flow       Avg.      Max.       Total
                        Freq.      Flow      Flow      Volume
  Outfall Node          Pcnt.       LPS       LPS    10^6 ltr
  -----------------------------------------------------------
  SWMF_D                99.23     10.58     67.36       4.535
  -----------------------------------------------------------
  System                99.23     10.58     67.36       4.535
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  Outlet_2             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C1                   CONDUIT      0.00     0  00:00      0.00    0.00    0.01
  C3                   CONDUIT     67.36     0  05:18      0.94    0.12    0.22
  C4                   CONDUIT     67.36     0  05:18      0.98    0.06    0.16
  C2                   CONDUIT     67.36     0  05:17      1.04    0.12    0.24
  Outlet_1             ORIFICE     67.36     0  05:17                      1.00
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  -----------------------------------------------------------------------------------------
                      Adjusted    --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                       /Actual         Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  -----------------------------------------------------------------------------------------
  Outlet_2                4.41   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C1                      1.00   0.95  0.05  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C3                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.89   0.0000
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00     0.79   0.0000
  C2                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     1.04   0.0000
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  

  Analysis begun on:  Thu Oct 29 09:31:09 2015
  Analysis ended on:  Thu Oct 29 09:31:15 2015
  Total elapsed time: 00:00:06
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  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)
  --------------------------------------------------------------

  DEL13-124 Dover Coast, Norfolk - Pond C Post Development 
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Starting Date ............ NOV-20-2009 00:00:00
  Ending Date .............. NOV-25-2009 00:00:00
  Antecedent Dry Days ...... 20.0
  Report Time Step ......... 00:05:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 1.00 sec
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         1.072        66.023
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.467        28.796
  Surface Runoff ...........         0.588        36.242
  Final Surface Storage ....         0.018         1.120
  Continuity Error (%) .....        -0.205
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.588         5.883
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.580         5.804
  Internal Outflow .........         0.000         0.000
  Storage Losses ...........         0.000         0.000
  Initial Stored Volume ....         0.960         9.605
  Final Stored Volume ......         0.968         9.684
  Continuity Error (%) .....         0.000
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     1.00 sec
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  Average Time Step           :     1.00 sec
  Maximum Time Step           :     1.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  --------------------------------------------------------------------------------------------------------
                            Total      Total      Total      Total      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm    10^6 ltr      LPS
  --------------------------------------------------------------------------------------------------------
  C100                      66.02       0.00       0.00      19.72      45.52        1.66   617.46   0.690
  C200                      66.02       0.00       0.00      30.97      34.02        2.05   425.18   0.515
  C300-EXT                  66.02       0.00       0.00      31.83      33.13        2.18   437.21   0.502
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max
                                   Depth    Depth      HGL   Occurrence
  Node                 Type       Meters   Meters   Meters  days hr:min
  ---------------------------------------------------------------------
  J4                   JUNCTION     0.06     0.19   188.49     0  05:19
  J5                   JUNCTION     0.05     0.16   187.77     0  05:20
  J2                   JUNCTION     0.00     0.00   188.63     0  05:19
  J3                   JUNCTION     0.05     0.17   188.63     0  05:19
  SWMF_D               OUTFALL      0.05     0.16   187.51     0  04:42
  SWMF_C               STORAGE      1.85     2.31   189.56     0  05:19
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total
                                  Lateral    Total  Time of Max      Inflow      Inflow
                                   Inflow   Inflow   Occurrence      Volume      Volume
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr
  -------------------------------------------------------------------------------------
  J4                   JUNCTION      0.00    79.33     0  05:19       0.000       5.804
  J5                   JUNCTION      0.00    79.33     0  05:20       0.000       5.804
  J2                   JUNCTION      0.00     0.01     0  04:07       0.000       0.000
  J3                   JUNCTION      0.00    79.33     0  05:19       0.000       5.804
  SWMF_D               OUTFALL       0.00    79.33     0  05:20       0.000       5.804
  SWMF_C               STORAGE    1479.13  1479.13     0  01:40       5.883      15.488
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss       1000 m3    Full    days hr:min        LPS
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  --------------------------------------------------------------------------------------------
  SWMF_C                  10.428      49     0        14.313      68       0  05:19      79.33
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                        Flow       Avg.      Max.       Total
                        Freq.      Flow      Flow      Volume
  Outfall Node          Pcnt.       LPS       LPS    10^6 ltr
  -----------------------------------------------------------
  SWMF_D                99.30     13.53     79.33       5.804
  -----------------------------------------------------------
  System                99.30     13.53     79.33       5.804
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  Outlet_2             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C1                   CONDUIT      0.01     0  04:07      0.01    0.00    0.03
  C3                   CONDUIT     79.33     0  05:20      0.99    0.14    0.24
  C4                   CONDUIT     79.33     0  05:20      1.03    0.07    0.18
  C2                   CONDUIT     79.33     0  05:19      1.10    0.15    0.26
  Outlet_1             ORIFICE     79.33     0  05:19                      1.00
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  -----------------------------------------------------------------------------------------
                      Adjusted    --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                       /Actual         Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  -----------------------------------------------------------------------------------------
  Outlet_2                4.41   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C1                      1.00   0.91  0.06  0.00  0.03  0.00  0.00  0.00     0.00   0.0000
  C3                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.89   0.0000
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00     0.81   0.0000
  C2                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     1.04   0.0000
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  

  Analysis begun on:  Thu Oct 29 09:31:46 2015
  Analysis ended on:  Thu Oct 29 09:31:52 2015
  Total elapsed time: 00:00:06
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  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)
  --------------------------------------------------------------

  DEL13-124 Dover Coast, Norfolk - Pond C Post Development 
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Starting Date ............ NOV-20-2009 00:00:00
  Ending Date .............. NOV-25-2009 00:00:00
  Antecedent Dry Days ...... 20.0
  Report Time Step ......... 00:05:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 1.00 sec
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         1.184        72.962
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.480        29.572
  Surface Runoff ...........         0.689        42.435
  Final Surface Storage ....         0.018         1.120
  Continuity Error (%) .....        -0.226
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.689         6.888
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.681         6.805
  Internal Outflow .........         0.000         0.000
  Storage Losses ...........         0.000         0.000
  Initial Stored Volume ....         0.960         9.605
  Final Stored Volume ......         0.969         9.688
  Continuity Error (%) .....         0.000
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     1.00 sec
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  Average Time Step           :     1.00 sec
  Maximum Time Step           :     1.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  --------------------------------------------------------------------------------------------------------
                            Total      Total      Total      Total      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm    10^6 ltr      LPS
  --------------------------------------------------------------------------------------------------------
  C100                      72.96       0.00       0.00      20.24      51.98        1.89   748.81   0.712
  C200                      72.96       0.00       0.00      31.81      40.17        2.42   531.61   0.551
  C300-EXT                  72.96       0.00       0.00      32.69      39.22        2.58   544.26   0.537
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max
                                   Depth    Depth      HGL   Occurrence
  Node                 Type       Meters   Meters   Meters  days hr:min
  ---------------------------------------------------------------------
  J4                   JUNCTION     0.07     0.20   188.50     0  05:17
  J5                   JUNCTION     0.05     0.17   187.78     0  05:18
  J2                   JUNCTION     0.00     0.01   188.64     0  05:17
  J3                   JUNCTION     0.06     0.18   188.64     0  05:17
  SWMF_D               OUTFALL      0.05     0.17   187.52     0  05:18
  SWMF_C               STORAGE      1.87     2.40   189.65     0  05:17
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total
                                  Lateral    Total  Time of Max      Inflow      Inflow
                                   Inflow   Inflow   Occurrence      Volume      Volume
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr
  -------------------------------------------------------------------------------------
  J4                   JUNCTION      0.00    87.26     0  05:17       0.000       6.805
  J5                   JUNCTION      0.00    87.26     0  05:17       0.000       6.805
  J2                   JUNCTION      0.00     0.01     0  03:11       0.000       0.000
  J3                   JUNCTION      0.00    87.26     0  05:17       0.000       6.806
  SWMF_D               OUTFALL       0.00    87.26     0  05:18       0.000       6.805
  SWMF_C               STORAGE    1823.78  1823.78     0  01:40       6.888      16.493
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss       1000 m3    Full    days hr:min        LPS
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  --------------------------------------------------------------------------------------------
  SWMF_C                  10.578      50     0        15.146      72       0  05:17      87.26
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                        Flow       Avg.      Max.       Total
                        Freq.      Flow      Flow      Volume
  Outfall Node          Pcnt.       LPS       LPS    10^6 ltr
  -----------------------------------------------------------
  SWMF_D                99.27     15.87     87.26       6.805
  -----------------------------------------------------------
  System                99.27     15.87     87.26       6.805
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  Outlet_2             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C1                   CONDUIT      0.01     0  03:11      0.01    0.00    0.04
  C3                   CONDUIT     87.26     0  05:17      1.01    0.16    0.25
  C4                   CONDUIT     87.26     0  05:18      1.06    0.08    0.19
  C2                   CONDUIT     87.26     0  05:17      1.12    0.16    0.27
  Outlet_1             ORIFICE     87.26     0  05:17                      1.00
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  -----------------------------------------------------------------------------------------
                      Adjusted    --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                       /Actual         Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  -----------------------------------------------------------------------------------------
  Outlet_2                4.41   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C1                      1.00   0.89  0.05  0.00  0.06  0.00  0.00  0.00     0.00   0.0000
  C3                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.89   0.0000
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00     0.81   0.0000
  C2                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     1.03   0.0000
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  

  Analysis begun on:  Thu Oct 29 09:32:19 2015
  Analysis ended on:  Thu Oct 29 09:32:25 2015
  Total elapsed time: 00:00:06

DEL13-124 Dover Coast, Norfolk - Pond C Post Development 50yr Event

EPA SWMM5 Hydrologic Model Page 3





  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)
  --------------------------------------------------------------

  DEL13-124 Dover Coast, Norfolk - Pond C Post Development 
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Starting Date ............ NOV-20-2009 00:00:00
  Ending Date .............. NOV-25-2009 00:00:00
  Antecedent Dry Days ...... 20.0
  Report Time Step ......... 00:05:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 1.00 sec
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         1.362        83.902
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.505        31.119
  Surface Runoff ...........         0.841        51.836
  Final Surface Storage ....         0.018         1.129
  Continuity Error (%) .....        -0.217
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.841         8.414
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.833         8.326
  Internal Outflow .........         0.000         0.000
  Storage Losses ...........         0.000         0.000
  Initial Stored Volume ....         0.960         9.605
  Final Stored Volume ......         0.969         9.693
  Continuity Error (%) .....         0.000
  
  
  ***************************
  Time-Step Critical Elements
  ***************************
  None
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     1.00 sec
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  Average Time Step           :     1.00 sec
  Maximum Time Step           :     1.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     2.00
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  --------------------------------------------------------------------------------------------------------
                            Total      Total      Total      Total      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm    10^6 ltr      LPS
  --------------------------------------------------------------------------------------------------------
  C100                      83.90       0.00       0.00      21.32      61.88        2.25   852.13   0.738
  C200                      83.90       0.00       0.00      33.49      49.46        2.98   637.01   0.590
  C300-EXT                  83.90       0.00       0.00      34.38      48.44        3.18   650.09   0.577
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max
                                   Depth    Depth      HGL   Occurrence
  Node                 Type       Meters   Meters   Meters  days hr:min
  ---------------------------------------------------------------------
  J4                   JUNCTION     0.07     0.21   188.51     0  05:18
  J5                   JUNCTION     0.06     0.18   187.79     0  05:18
  J2                   JUNCTION     0.00     0.02   188.65     0  05:17
  J3                   JUNCTION     0.07     0.19   188.65     0  05:17
  SWMF_D               OUTFALL      0.06     0.18   187.53     0  05:18
  SWMF_C               STORAGE      1.90     2.54   189.79     0  05:17
  
  
  *******************
  Node Inflow Summary
  *******************
  
  -------------------------------------------------------------------------------------
                                  Maximum  Maximum                  Lateral       Total
                                  Lateral    Total  Time of Max      Inflow      Inflow
                                   Inflow   Inflow   Occurrence      Volume      Volume
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6 ltr
  -------------------------------------------------------------------------------------
  J4                   JUNCTION      0.00    98.34     0  05:18       0.000       8.326
  J5                   JUNCTION      0.00    98.34     0  05:18       0.000       8.326
  J2                   JUNCTION      0.00     0.01     0  02:35       0.000       0.000
  J3                   JUNCTION      0.00    98.34     0  05:17       0.000       8.326
  SWMF_D               OUTFALL       0.00    98.34     0  05:18       0.000       8.326
  SWMF_C               STORAGE    2138.17  2138.17     0  01:40       8.414      18.019
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  --------------------------------------------------------------------------------------------
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit           1000 m3    Full  Loss       1000 m3    Full    days hr:min        LPS
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  --------------------------------------------------------------------------------------------
  SWMF_C                  10.828      51     0        16.475      78       0  05:17      98.34
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                        Flow       Avg.      Max.       Total
                        Freq.      Flow      Flow      Volume
  Outfall Node          Pcnt.       LPS       LPS    10^6 ltr
  -----------------------------------------------------------
  SWMF_D                99.31     19.41     98.34       8.326
  -----------------------------------------------------------
  System                99.31     19.41     98.34       8.326
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth
  -----------------------------------------------------------------------------
  Outlet_2             CONDUIT      0.00     0  00:00      0.00    0.00    0.00
  C1                   CONDUIT      0.01     0  02:35      0.01    0.00    0.06
  C3                   CONDUIT     98.34     0  05:18      1.05    0.18    0.26
  C4                   CONDUIT     98.34     0  05:18      1.10    0.09    0.20
  C2                   CONDUIT     98.34     0  05:18      1.16    0.18    0.29
  Outlet_1             ORIFICE     98.34     0  05:17                      1.00
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  -----------------------------------------------------------------------------------------
                      Adjusted    --- Fraction of Time in Flow Class ----   Avg.     Avg.  
                       /Actual         Up    Down  Sub   Sup   Up    Down   Froude   Flow  
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit   Number   Change
  -----------------------------------------------------------------------------------------
  Outlet_2                4.41   1.00  0.00  0.00  0.00  0.00  0.00  0.00     0.00   0.0000
  C1                      1.00   0.85  0.05  0.00  0.10  0.00  0.00  0.00     0.00   0.0000
  C3                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     0.88   0.0000
  C4                      1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00     0.83   0.0000
  C2                      1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00     1.02   0.0000
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  No conduits were surcharged.
  

  Analysis begun on:  Thu Oct 29 09:32:51 2015
  Analysis ended on:  Thu Oct 29 09:32:57 2015
  Total elapsed time: 00:00:06
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Revera Port Dover
Design Flow Peaking Factor
Design flow factor 300 L/c/d

City File No. n/a Infiltration Factor: 0.6 L/s/ha

MTE Project No. 44661-100 Mannings n: 0.015 dia < 600mm Max Peaking factor 5

Date: February 17, 2022 Drainage Area Plan No.: M2 (Dover Coast Developments) 0.013 dia ≥ 600mm Min Peaking Factor 2

Designed By: RNC Min Velocity: 0.75 m/s

Checked By: GPB Max Velocity: 4.6 m/s
File: Q:\44661\100\SAN\44661-100 Sanitary Calculations.xlsx

Area Street Name From To Pop. Incremental Cumulative Population Cumulative Peaking Average Peak Infil- Total Actual %
No. MH MH Density Area Area Increment Population Factor Flow Flow tration Flow Diameter Material Grade Capacity Velocity Velocity Pipe

[per/ha] [ha] [ha] [per] [per] M l/s l/s l/s l/s [mm] n=0.015 % l/s m/s m/s Full

SUBJECT SITE
(PROPOSED DEVELOPMENT) STUB MH3A - 2.00 2.00 192 192 4.15 0.667 2.77 0.56 3.33 200 PVC 0.40% 18.26 0.5745 0.4366 18%

MH3A MH2A - 0.00 2.00 0 192 4.15 0.67 2.77 0.56 3.33 200 PVC 0.40% 18.26 0.5745 0.4366 18%

MH2A MH1A - 0.00 2.00 0 192 4.15 0.67 2.77 0.56 3.33 200 PVC 0.40% 18.26 0.5745 0.4366 18%

LOCATION SANITARY FLOW DESIGN

Existing Sanitary Sewer Design Capacity
Remarks

DESIGN PARAMETERS

SANITARY SEWER DESIGN SHEET
Norfolk County

ENGINEERING SERVICES
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Revera Long-Term Care (LTC) Facility
Dover Coast, Port Dover, Ontario
Project No: 44661-100
Date: January 2022
By: RNC

Preliminary Water Demand Calculations

Location

(ea) (1 persons/bedroom) (persons) 3 (L/s) (m3/day)
Max Day Demand

(L/s) Peak Hour Demand (L/s)
Long-Term Care Units
1 Bed 128 1 128 0.6667 57.6 1.5 2.7

Staff 3 - - 64 0.3333 28.8 0.8 1.3

Totals 128 192 1.00 86.4 2.25 4.00

Water Demand
Institutional Avg Daily Demands 1 450 L/person/day

0.0052 L/person/sec Note 1: Water Demands taken from Norfolk Design Criteria Section 9
Note 2: Peak Hour Factor and Max Day Factor taken from Norfolk Design Criteria

PF= 4.00

MDF= 2.25
Max Day Factor 2

Note 3: Staff population assumed to be 2 residents to every 1 staff

Long-Term Care

Units Population Density Population Avg. Demand Avg. Demand

Peak Hour Factor 2



Revera Long-Term Care (LTC) Facility
PRELIMINARY FIRE FLOW ANALYSIS
Dover Coast, Port Dover, Ontario
Project Number: 44661-100
Date: 2/8/2023

FIRE FLOW DEMAND REQUIREMENTS - FIRE UNDERWRITERS SURVEY (FUS GUIDELINES)

Fire flow demands for the FUS method is based on information and guidance provided in "Water Supply for Public Protection" (Fire Underwriters Survey, 2020).

An estimate of the fire flow required is given by the following formula:

   where:
RFF = the required fire flow in litres per minute
C = coefficient related to the type of construction

 = 1.5 for Type V Wood Frame Construction
 = 0.8 for Type IV-A Mass Timber Construction
 = 0.9 for Type IV-B Mass Timber Construction
 = 1.0 for Type IV-C Mass Timber Construction
 = 1.5 for Type IV-D Mass Timber Construction
 = 1.0 for Type III Ordinary Construction
 = 0.8 for Type II Noncombustible Costruction
 = 0.6 for Type I Fire Resistive Construction

A = Total Floor Area from largest sub-divided floor area from site plan as per definition below from FUS 2020:

Floor area was calculated as followed:
A = Worst case scenario, Building seperated into three sections due to 2hr Fire Wall = 1150 m2 x 2 floors = 2300m2

Adjustments to the calculated fire flow can be made based on occupancy, sprinkler protection and exposure to other structures.  The table below summarizes the adjustments made to the basic fire flow demand.

Area "A" C

(m2) (Type V) (l/min) (l/s) % Adjusted Fire
Flow (L/min) % Adjustment

(L/min) % Adjustment
(L/min) (L/min) Rounded

(L/min) (L/s)

Proposed Building 2,300 1.5 15,800 263.3 -15 13,430 -50 -6,715 0 0 6,715 7,000 116.7

(2) Occupancy (3) Sprinkler (4) Exposure Building A
Non-Combustible -25% 0 to 3m 25% Direction Distance %
Limited Combustible -15% 3.1 to 10m 20% Calculate for all N >30m 0
Combustible No charge 10.1 to 20m 15% sides.  Maximum E >30m 0
Free Burning 15% 20.1 to 30m 10% charge shall not S >30m 0
Rapid Burning 25% >30 0% exceed 75% W >30m 0

Total 0
Note: Refer to exposure figure

(4) Final Adjusted

-30% - Automatic sprinkler protection designed and
installed in accordance with NFPA 13
-10% - Water supply is standard for both the
system and Fire Department hose line

-10% - Fully supervised system

(1) (2) (3)

Building
Fire Flow "RFF" Occupancy Sprinkler Exposure Fire Flow
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1.0 INTRODUCTION

R.V. Anderson Associates Limited (RVA) has conducted an analysis of the
impact of the proposed Revera Long Term Care on the water distribution system
in Port Dover, as requested by Norfolk County (County).

2.0 Background

Revera Long Term Care plans to construct a 128-bed facility. The site is located
at the intersection of Barrett Court and Dover Coast Boulevard.

The objective of this report is to determine the impact of the proposed
development on the existing distribution system and evaluate the proposed
watermains on their ability to deliver sufficient water flow to the proposed
development under the Maximum Daily Demand (MDD) plus Fire Flow (FF)
scenario and provide adequate pressures in the system under a Peak Hour
Demand (PHD) scenario.

The County provided RVA with the following reports (including drawings and
appendices) prepared by MTE Consultants to complete the analysis:

 Functional Servicing & Stormwater Management Report, February 2022;
 Site Grading & Site Servicing Plan, February 2022.

TO: Zeel Joshi, C.Tech RVA: 215718.37

FROM: David Evans, P.Eng.

DATE: September 9, 2022
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3.0 Summary of the Water Distribution Hydraulic Modelling

RVA used the Port Dover Water Distribution Model that was calibrated in 2019 to
review the impact of the proposed development on the water distribution system.

The following points summarize the assumptions and analysis that were
completed:

 The estimated population density is 192. Based on Dover Coast Development
Plan (2017), typical water demands for the long term care facility is 300
L/cap/day. Average Flow is then estimated to be 0.67 L/s. PHD factor is 3.0
as per the Norfolk ISMP. MDD factor is 1.75 for the overall system as per the
Norfolk ISMP update TM dated 2022;

 Simulations were completed to estimate the pressure in the system during
PHD and available FF during MDD. The simulations were completed using
the scenarios in the existing Water Distribution Model;

 According to the FUS Fire Flow Calculation, the required FF is estimated to
be 217 L/s. Note that the designer is proposing that the building would be
wood frame construction (structure essentially all combustible), which leads to
a high FF requirement.

 The following proposed water distribution system upgrades are not yet
completed; however, they were modeled as completed with the
understanding these have been approved by the County and as such,
included in the Master Water Model:

- The Silver Lakes Estates Phase 6 Development;
- The Lynn River Heights Development;
- North Dover Mills Neighborhood Eggink Subdivision;
- Nelson Street West Reconstruction; and
- Sunning Hill Drive Reconstruction.

 The following proposed water distribution system upgrades have not been
included in the master model, pending the final design and approval by the
County:

- Coast Road Condominium Development; and
- Lynn Park Reconstruction.

4.0 Results of the hydraulic analysis

The following points summarize the results of the analysis completed by RVA.
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4.1 Existing Condition

 Figure A-1 – Pressures during PHD in the vicinity are approximately 53 psi.
 Figure A-2 – Available FF during MDD at Dover Coast Blvd is approximately

161 L/s. Note that the existing available FF provided in this area is already
lower than the FF requirement of 217 L/s without the proposed development.

4.2 Proposed Conditions

According to the functional servicing report provided, the water supply for
proposed development would be connected to the existing 300mm diameter
watermain on Dover Coast Blvd.

 Figure B-1 – Pressure during PHD would be approximately 53 psi, which is
within the MECP recommended range of 40 – 100 psi. The development
would have minimal impact on the pressure in the adjacent area.

 Figure B-2 – Available FF during MDD for the proposed development would
be approximately 120 L/s, which is lower than the required FF of 217 L/s as
anticipated. It would have minor impact on the FF to the adjacent area.

5.0 Conclusions

The water distribution network would provide enough pressure to the proposed
development. However, the available FF in this area could not meet the required
flow. Review of the fire protection plan for the proposed development is
recommended.

Yours very truly,

R.V. ANDERSON ASSOCIATES LIMITED

David Evans, P.Eng.
Senior Principal

Enclosures:
1. Figure 1 – Existing: Pressure During Peak Hour Demand
2. Figure 2 – Existing: Available Fire Flow During Max Day Demand + Fire Flow
3. Figure 3 – Proposed: Pressures During Peak Hour Demand
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4. Figure 4 – Proposed: Available Fire Flow During Max Day Demand + Fire Flow
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1822 Revera Port Dover Response Date: March 1, 2023
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Development Engineering Comments received on Feb 1, 2023 from Mohammad Alam, Principal Planner, Norfolk County  
Re: Site Plan Application - 1st Submission 

Comment # Comment Response From: Response:

PLANNING DEPARTMENT

Development Engineering has completed the review of the submission 
and recommend that the site plan can proceed with conditional approval 
with the following:

DEVELOPMENT ENGINEERING: 

 Functional Servicing and Storm Management Report

1

Water and Sanitary (Modelling)
Norfolk had the modelling completed for Water and Sanitary and can 
confirm that is adequate capacity with the sanitary and water system, 
except for the original fire flow calculations.

It should be noted that the allocation of water and sanitary services is 
not granted until the agreement process, if available.

MTE

Fire Flow calculations have been 
reduced and there is now adequate 
capacity to support the Fire Flow. Refer 
to the submitted FSR.

2

Fire Flow
The original fire flow calculation was determined to not to be achievable 
from the current watermain located within the Dover Coast Right of 
Way. Additional discussions between consultant and Norfolk County to 
determine the combustibility of the construction of the building as 
required by building code and meet the required Fire Underwriters 
Survey Guidelines.

MTE Consultants have provided a new FUS Calculation to determine that 
with the use of additional fire separations, they can achieve a FUS of 
116/7 l/s, which is under the current 120l/s as indicated in the modelling 
provided by the county consultant.

MTE

Fire Flow calculations have been 
reduced and there is now adequate 
capacity to support the Fire Flow. Refer 
to the submitted FSR.

3

Storm Water Management
Norfolk County was able to confirm with the previous consultant from 
the Draft Approved Subdivision that the proposed system is within the 
storm water management requirements.

MTE Noted.

Civil Works

4

General Comment
The county would like to commend on the quality of the drawings that 
have been provided for review, in future submissions we ask that the 
existing grades at center line of the road be included for the Dover Coast 
Road and Barret Court.

MTE 
Existing elevations for C/L of road 
have been added for Dover Coast 
Road and Barret Court.

Site Grading & ESC Plan 2.1:

5
Provide Roadway dimension and radii, this included for internal road, 
parking aisles, as well the entrance. MTE

Roadway dimensions and radii included 
on grading plan. Refer to Site Plan for 
more details.

6
Please include the attached OPSD 350.010 Urban, Industrial, Commercial 
and Apartment Entrances. MTE OPSD 350.010 added to C2.3

7
The entrance on to Dover Coast Road Break in grade should be at 
property line, as all drainage within the site should be self-contained. MTE

Entrance on Dover Coast Road has been 
re-graded to ensure drainage is self 
contained.

8 The proposed meter chamber should be included on the this sheet. MTE
Backflow Chamber is included on 
grading plan C2.1

9
Please provide justification for the proposed 150mm Domestic Water 
Service. MTE

Mechanical Consultant has 
confirmed a 100mm diameter water 
service is required to support the 
development. 

10
Also, please note a measurement between the sanitary sewer service 
and thedomestic and fire water service must be noted (2.5 m minimum 
separation).

MTE
Note regarding minimum separation 
has been included on servicing plan. 



11
Domestic Water Service has to be Tapped or Tee-off existing 200mm 
diameter water line prior to existing 200mm valve. New Domestic 150 
mm valve to be installed at property line only.

MTE

Domestic service now tapped off 
existing 200mm water line prior to 
existing 200mm valve. New 100mm 
valve installed at PL.

12
Existing 200mm valve to be used as the Fire Service Valve. Reducer can 
be
installed after Fire Service Valve, required.

MTE
Ex. 200mm valve and reduce to remain. 
Noted added to servicing plan.

13
A new Backflow Chamber to be install within private property, adjacent 
or close to P/L MTE

Backflow chamber added to 
domestic line, within private 
property, close to P/L.

14

Chamber will require to have a testable DCVA installed in the chamber.
Note: Reduced Pressure Flow Assembly cannot be installed underground.
Attached is a recommended model that can be used or an approved
equivalent. The proposed C400 cannot be installed in a chamber. A C400
RPZ or approved equivalent will need to be installed inside the building
after the 150 mm Xylem OMNI C2 water meter.(See Attached) All
appurtenances on the domestic water service have to be CSA & NSF, No
Lead Approved.

MTE Note added to servicing plan.

15

The proposed chamber will be required to be waterproof and have a 
sump in order that the Testable DCVA is never submerged. The DCVA 
must be tested on an annual basis and the report sent to Norfolk County 
that the DCVA passed.

MTE Note added to servicing plan.

16

A schematic plan must be submitted for the installation of the water 
meter in the Mechanical Room
  
NOTE: Norfolk County does not allow bypasses around a meter. By
passes must be metered. Therefore, two RPZ must be installed. The cost
and installation to manufacturer’s specifications of the RPZs, meter,
DCVA, chamber are the owners’ responsibility.

EXP M

EXP (M) has submitted a water 
meter schematic. See attached 
drawing 
"1822 M7-01 MECHANICAL DETAILS 1".

 Transportation Brief

17
Norfolk county is in agreement with the brief as submit and understand 
that the changes in the number of trips is justified, based on current 
technical guidelines.

MMMC Noted with thanks. 

 Architectural Site Plan Drawing Set

18

Site Survey B
There is a temporary Cul De Sac that is still registered, and may not be 
required, there should be an investigation with the subdivision developer, 
if it is to be removed on the subject property

MMMC
The temporary cul-de-sac has been 
added to the site plan. 




