Stormwater Management Report for Development


	Report Template #1:
Stormwater Management Report 

Subdivision (SB) #  __________
Outline Plan # ____-____  or DP # ____-____

	Prepared for: 
Name of client developer / landowner

This template applies to both subdivision (public systems) and DSSP (private systems) submissions, and to conventional submissions without Source Control Practices. Not all information and tables will be relevant for all submissions. The consultant is responsible to ensure that all applicable information relevant to the design has been included. 

Please provide the report with reinforced, plasticized or plastic front and back covers. The binding shall be cerlox; spiral bound reports or reports in binders will be returned.

A digital version (Word document) of this template can be obtained from __________________.

	Name of consultant
Address of consultant
E-mail address of consultant


Date

Consultant file number



Add plastic sleeve for future correspondence

Add relevant checklists

· Checklist #2: Development Site Servicing Plan (DSSP) and 
· Checklist #3: Subdivision Stormwater Management Report (SWMR).
· Checklist #4: XP-SWMM Models.
Checklist for Oil/Grit Separators. 

· Add cover letter 

· Highlight in cover letter unresolved issues or areas where guidelines cannot be met.

· Explicitly state that all details conform to the City of Calgary Standard Specifications and Stormwater Management Design Manual, or explicitly state items that have to be addressed prior to report approval. 
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Consider including a (Executive) Summary for reports describing complex systems.
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1.0
Introduction

Give a brief introduction for the report:

· In support of design drawings for subdivision or DSSP approval.
· Outline Plan #____-____, SB # ___________ or DP #____-____.
· Name of the project and phase.
· Client developer/landowner.
· Land location (legal description).
· Figure 1 (8½ x 11) showing site location within City of Calgary, showing major roadways.
· State overall objectives.
Example:

1. Peak flows in the storm sewers are to be controlled to allowable limits based on design flows and capacities of individual segments.

2. Overland flows are to be in accordance with Alberta Environment's guidelines 
(January 1999) with respect to ponding depths and flow velocities in streets.
2.0
Site Description and design criteria
Description of the study area:

· Figure 2 (8½ x 11 or 11 x 17) showing the overall study area boundary, site phase boundary and adjacent phases – identifying section numbers and major roadways. 
· Figure 3 showing catchment boundaries in relationship to site phase boundary. Also show contours of adjacent properties.
· Type of development (residential, industrial, commercial, etc.).
· Future external development areas included in the study area, if applicable.
· Total site area, including external areas.
· [image: image3.png]


Identify overland drainage direction, downstream storm ponds and outfalls.
Also show contours/grades of adjacent properties.
· Identify all stormwater quality treatment facilities or Source Control Practices in this phase or development.
2.1
Design Objectives

Reference the relevant MDP report or previous SWM reports for adjacent phases that provide the basis for setting the objectives.

State the site specific design objectives:

· Criterion used for sizing the minor system (e.g. Unit Area Release Rate method or Rational Method).
· Allowable minor system discharges from upstream areas into previous, now downstream phases (Table 1).
· Allowable overland spill from upstream areas into previous, now downstream phases (Table 2).
· State if non-surcharge conditions are used or if surcharge is allowed with justification.
· Overland flow depths and velocities to meet depth-velocity criterion (Table 3).
· Identify water quality objectives.
Table 1
Minor System Boundary Conditions – Inflows into previous phases

	Location
	Manhole Number
	Area Size
	Flow Rate
	Runoff Volume
	HGL
	Design Storm
	Source of Information

	
	
	(ha)
	(L/s)
	(L/s/ha)
	(m3)
	(mm)
	(m)
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Table 2
Major System Boundary Conditions – Inflows into previous phases
	Location
	Area Size
	Flow Rate
	Runoff Volume
	Design Storm (type and duration)
	Source of Information

	
	(ha)
	(L/s)
	(L/s/ha)
	(m3)
	(mm)
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Table 3
Permissible Depth and Velocities of Overland Flow

	Water Velocity
	Permissible Depth

	(m/s)
	(m)

	0.5
	0.80

	1.0
	0.32

	2.0
	0.21

	3.0
	0.09



For non-serviced sites (with Deferred Servicing Agreements) the report shall address both interim (e.g., with an evaporation pond) and ultimate development scenarios.

For linear roadway, projects (e.g. for TI), the report shall address both short-term and long-term, full build-out scenarios to ensure that the drainage system has adequate flexibility to allow for future widening.

For roadways, clearly identify the relationship with adjacent lands, e.g., show contours/grades, low- and high-point elevations, and line assignments. 

3.0
Analysis Methodology and Data

3.1
Design Storm

Describe the design storm used:

· Example:  1:100 year event, Chicago distribution (Appendix 2).
3.2
Computer Model

Describe the computer model used:

· Example:  SWMHYMO, DDSWMM, XPSWMM, QHM, etc.

· Dual Drainage (major-minor) system approach.
· Reference the User’s Manual.
· Reference model input and output data appended to the report.
Hardcopy to be provided in the Appendix.
The numbering system shall be logical. Preferably, catchment, street segment, and storm sewer identification numbers shall relate to the phase and manhole number. For instance, manhole 5-8D, located in Phase 5, receives runoff from catchments 5-8A through 5-8E, street segments 5-8-1 and 5-8-2, and trap low 5-8.
3.3
Major - Minor System

· Describe the data used for modeling the major and minor system (as applicable) - Appendix 3.
· If spreadsheet analysis is used for minor system analysis, describe approach and assumptions.

· State that areas and location of overland inflows from external areas match all relevant, preceding reports. Provide supplemental information to rationalize changes to boundary conditions. Identify in cover letter as well.

· State that areas and location of minor system inflows from external areas match all relevant, preceding reports. Provide supplemental information to rationalize changes to boundary conditions. Identify in cover letter as well.

If neither of these conditions is met, identify impacts on previous phases, if applicable. Submit under separate cover summary of impacts and consequences relative to affected previous phases. Identify in cover letter as well.

3.4
Catchment Areas

Describe briefly how the model computes surface runoff and abstraction losses:

· CN or Horton approach.
· For SWMHYMO describe IUH routines used.
· Abstraction loss parameters.
· Manning ‘n’ values.
· Tabulate the key catchment parameters (area, % impervious, etc.) – see Table 4.
Table 4 
Catchment Parameters and Imperviousness (Imp.) Ratio

	Catchment ID
	Area
	Total Imp.
	Directly Connected Imp.

	
	(ha)
	(%)
	(%)

	17-3A
	1.340
	
	

	17-4A
	0.278
	
	

	17-4B
	0.232
	
	

	17-4C
	0.571
	
	

	17-5A
	0.560
	
	

	17-6A
	0.760
	
	

	17-6B
	0.288
	
	

	E-6B
	0.169
	
	

	17-7A
	0.452
	
	


3.5
Minor System Capture

Describe the methodology used for minor system capture: 

· For SWMHYMO describe DIVERT HYD and/or COMPUTE DUALHYD routines used.
· Basis for inlet capture (unit rate design flow, hydraulic capacity, ICD, etc.).
· Describe the basis for determining the capture curves.
3.6
Storage

· Describe the methodology used for storage routing (trap-lows, minor system (underground) storage and/or storm ponds).
· Describe emergency spill routes: type and destination.
· Describe the appropriate model routines used. Show relevant information for ponds if applicable, see Tables 5 through 8.

Table 5
Common Characteristics for Main Cell of Pond
	Parameter
	Unit
	Value

	Bottom Elevation
	m
	65.75

	Normal Water Level (NWL)
	m
	66.50

	High Water Level (HWL)
	m
	68.25

	Invert Elevation of Orifice in control structure
	m
	65.75

	Pond Depth below NWL
	m
	0.75

	Active Pond Depth (NWL to HWL)
	m
	1.75


Table 6
Common Characteristics for Forebay

	Parameter
	Unit
	Value

	Bottom Elevation
	m
	65.156

	Normal Water Level (NWL)
	m
	67.156

	High Water Level (HWL)
	m
	68.50

	Invert Elevation of control structure
	m
	67.156

	Pond Depth below NWL
	m
	2.00

	Active Pond Depth (NWL to HWL)
	m
	1.344


Data for ponds shall be included when the pond is modelled in the report. This information shall match the data presented in the preceding Staged Master Drainage Plan report or Pond Report.
Table 7
Stage-Area-Storage-Discharge Relationship for Main Cell of Pond
	Elevation
	Depth above NWL
	Area
	Total Storage Volume
	Active Storage Volume
	Discharge
	

	(m)
	(m)
	(m2)
	(m3)
	(m3)
	(L/s)
	

	65.75
	0
	1,949.0
	0
	0
	0
	Bottom

	66.00
	0.25
	2,447.0
	548.0
	0
	0
	

	66.25
	0.50
	4,049.0
	1,352.0
	0
	0
	

	66.50
	0.75
	5,650.0
	2,559.0
	0
	0
	NWL

	66.75
	1.00
	7,122.0
	4,152.0
	1,593.0
	25.80
	

	67.00
	1.25
	8,178.0
	6,063.0
	3,504.0
	41.10
	

	67.25
	1.50
	8,999.0
	8,209.0
	5,650.0
	52.00
	

	67.50
	1.75
	9,204.0
	10,484.0
	7,926.0
	61.10
	

	67.75
	2.00
	10,044.0
	12,890.0
	10,331.0
	68.90
	

	68.00
	2.25
	10,848.0
	15,501.0
	12,942.0
	76.00
	

	68.25
	2.50
	11,578.0
	18,303.0
	15,744.0
	82.40
	HWL

	68.80
	3.05
	xx,xxx
	xx,xxx
	xx,xxx
	xx.xx
	Freeboard


In case the discharge is composed of multiple components (e.g., orifice and overflow weir or multiple outlets), the discharge relationship for the individual components shall be presented.

Table 8 
Stage-Area-Storage-Discharge Relationship for Forebay

	Elevation
	Depth above NWL
	Area
	Total Storage Volume
	Active Storage Volume
	Discharge
	

	(m)
	(m)
	(m2)
	(m3)
	(m3)
	(L/s)
	

	65.156
	0
	13.0
	0
	0
	0
	Bottom

	65.50
	0.344
	67.0
	13.0
	0
	0
	

	66.00
	0.844
	217.0
	80.0
	0
	0
	

	66.50
	1.344
	460.0
	245.0
	0
	0
	

	67.00
	1.844
	626.0
	516.0
	0
	0
	

	67.156
	2.00
	714.0
	620.0
	0
	0
	NWL

	67.50
	2.50
	908.0
	898.0
	278.0
	761.0
	

	68.00
	3.00
	1,272.0
	1,441.0
	820.0
	2,926.0
	

	68.50
	3.50
	1,677.0
	2,176.0
	1,556.0
	5,407.0
	HWL

	69.00
	4.00
	x,xxx
	x,xxx
	x,xxx
	x,xxx
	Freeboard


4.0
Results

4.1
Overland Flows

· Confirm that the combination of the depth and velocity of flow meets Alberta Environment guidelines.

· Confirm that all drainage gutters / swales fully contain 1:100 year peak flow rate without overtopping / spillover.

· Tabulate overland flow data (major segment number, 1:100 flow, 1:100 depth, 1:100 velocity), see Table 9.
· Figure 4 (8½ x 11) showing overland flows compared to depth-velocity criterion.
· State whether or not the overland flows leaving a phase or site meet the specific objectives (Section 3.3), and justify where they do not meet the objective.
Summary of overland flows to include spill segments and concrete or vegetated drainage gutters/swales. Spillover into natural areas such as ravines shall be avoided. Appropriate erosion protection shall be provided if unavoidable. 
Table 9
Overland Flow Assessment

	Street Segment Number
	Peak Discharge
	Maximum Depth
	Maximum Velocity
	Specific Energy
	Gutter Type and Depth

	
	(L/s)
	(mm)
	(m/s)
	(mm)
	

	S #1
	52
	51
	0.79
	
	

	Traplow #1 – Spill
	0
	0
	0.00
	
	

	S #2
	112
	64
	1.08
	
	

	Traplow #2 - Spill
	0
	0
	0.00
	
	




Only needs to be provided for concrete drainage

        gutters/swales in back of or between lots. 
· Summarize major system flows exiting the phase or development, see Table 10. 

 All overland runoff should be fully contained on-site up to a 1:100 year event for private sites.

Table 10
Major System Boundary Conditions – Outflows

	Location
	Area Size
	Flow Rate
	Runoff Volume

	
	(ha)
	(L/s)
	(L/s/ha)
	(m3)
	(mm)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


· Summarize assumed major system flows entering the phase or development, see Table 11.

Table 11
Major System Boundary Conditions – Assumed Inflow from External Areas
	Location
	Area Size
	Flow Rate
	Runoff Volume
	Design Storm

	
	(ha)
	(L/s)
	(L/s/ha)
	(m3)
	(mm)
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


4.2
Inlet Restrictions

· Tabulate the ICD locations (MH number, ICD type, number of ICDs, capture rate), see Table 12.
· For standard ICDs, reference City of Calgary Standard 452.1002.031. 

· Figure 5 (8½ x 11) showing details for special ICDs or for DSSP sites (if applicable).
Table 12
Results of Minor System Analysis

[image: image1.emf]
4.3
Storage

· Tabulate pond and/or trap low results (storage number, capacity at spill, spill depth, spill elevation, 1:100 volume, 1:100 depth, 1:100 elevation, MG Elevation). See Table 13.

· Note where RMG is required.
· State if the maximum ponding depths are within the Alberta Environment guideline of 0.5 m, and if not, then justify.
· Tabulate permissible discharge rates and on-site storage requirements for private sites if applicable (see Table 14).

Table 13
Results of Traplow Analysis

	Number1
	Low Point Elevation
	Spill Conditions
	1:100 Year Event Results
	MG Elevation3
	R4

	
	
	Capacity


	Depth


	Elevation 
	Storage Volume2 
	Spillover Volume 
	Depth 
	Elevation 
	
	

	
	
	m3
	m
	m
	m3
	m3
	m
	m
	
	

	17-3
	1084.198
	128
	0.323
	1084.521
	190.0
	77.0
	0.358
	1084.556
	1084.856
	R

	17-4
	1083.977
	203
	0.348
	1084.325
	150.0
	0.0
	0.305
	1084.282
	1084.625
	R

	17-5
	1083.935
	272
	0.353
	1084.288
	60.0
	0.0
	0.164
	1084.099
	1084.588
	R

	17-6
	1084.692
	128
	0.368
	1085.060
	120.0
	0.0
	0.359
	1085.051
	1085.360
	R

	
	
	
	
	
	
	
	
	
	
	

	(1)
	Locations are indicated on Overland Drainage Drawing.
	
	
	
	
	
	

	(2)
	At maximum 1:100 year depth of ponding.
	
	
	
	
	
	
	

	(3)
	MG denotes Minimum Building Opening Elevation.
	
	
	
	
	
	

	(4)
	R designates that a Restrictive Covenant is required.
	
	
	
	
	
	


The spill conditions shall correspond to the critical, i.e. the highest downstream location, even if it is located outside the phase or development in question. 

Table 14
Permissible Discharge Rates and Preliminary On-site Storage Requirements for Private Sites

	Location
	Manhole Number
	Invert
	Obvert or Top
	HGL
	Area
	Discharge Rate
	Storage Volume

	
	
	(m)
	(m)
	(m)
	(ha)
	(L/s/ha)
	(L/s)
	(m3/ha)
	(m3)

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


4.4
Minor System Flows

· Tabulate the minor system flows (segment number, design flow, full flow capacity, and model analysis results) – see Table 12.
· State if results are within the rated hydraulic capacities of the individual segments or identify where surcharge conditions occur.
· Comment on the impact of surcharge within the development and downstream system.
· Tabulate HGL results for surcharging (MH number, HGL elevation, depth of surcharge, freeboard relative to surcharge and LTF) – Figure showing HGL (see Table 15).
Compare the minor system flows entering and leaving the site relative to the specific objectives (Section 2.1), and justify where they do not meet the objective.

· Summarize assumed minor system flows exiting the phase or development, see Table 16. 

· Summarize assumed minor system flows entering the phase or development, see Table 17.

Table 15
Summary of Surcharge Conditions

	Manhole Number
	Location
	Elevations
	LTF
	HGL
	Surcharge
	Freeboard relative to 

	
	
	Invert
	Obvert
	Ground
	
	
	
	Ground
	LTF

	
	
	(m)
	(m)
	(m)
	(m)
	(m)
	(m)
	(m)
	(m)

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Table 16
Minor System Boundary Conditions – Outflows

	Location
	Manhole Number
	Area Size
	Flow Rate
	Runoff Volume

	
	
	(ha)
	(L/s)
	(L/s/ha)
	(m3)
	(mm)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Table 17
Minor System Boundary Conditions – Assumed Inflow from External Areas

	Location
	Manhole Number
	Invert
	Obvert or Top
	HGL
	Area Size
	Flow Rate
	Runoff Volume
	Design Storm

	
	
	(m)
	(m)
	(m)
	(ha)
	(L/s)
	(L/s/ha)
	(m3)
	(mm)
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


5.0
SUMMARY OF FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

Explicitly state that all details conform to the City of Calgary Standard Specifications and Stormwater Management Design Manual, or explicitly state items that have to be addressed prior to report approval. 

FIGURES

Figure 1
Site Location

· 8½ x 11.
· Project location within City of Calgary.
Figure 2
Study Area

· 8½ x 11.
· Study area boundary, site phase boundary, adjacent phases.
· Show contours/grades/elevations and flow directions.
· Show pond locations (if applicable).
· Show alignment storm trunks (if applicable).
Figure 3
Flow Depth-Velocity Results
· 8½ x 11.
· Overland flows compared to depth-velocity criterion.
Figure 4
Details for Special ICDs or for DSSP Sites

datafiles

· Use header with the following info: project name, page x of y.
· Use footer with following info: filename / date-time.
· Use a colored sheet to separate data files.
· Text in data files should not wrap at end of line – consider using “Courier New” font in WORD.
Corporate Authorization

Show stamp or provide

Corporate Authorization number

CORPORATE AUTHORIZATION

Show stamp of Professional Engineer

RESPONSIBLE ENGINEER
We agree and certify that all requirements on this template have been reviewed and properly identified as

part of this submission. We understand that this template will be used as a tool for review and approval of stormwater management reports and accept responsibility and liability for the designs in this submission.
APPENDICES

APP 1
Computer Model Schematic, data (input and output files)
· Size commensurate with the number of model segments.
· Model routing order for of subcatchments, minor segments, major segments and major-minor storage

· Adding or splitting flows.
· Segment reference numbers.
· APP 1-1 Show Computer Model Schematic (size commensurate with number of model elements). 

Ensure that the model identification numbering system matches the Overland Drainage and Storm Drainage drawings to the greatest extent possible. That is, manhole numbers shall include phase number and subcatchment identification shall relate to manhole number.

APP 2
Design Storm

· Design storm parameters.
· Duration.
· Time increments.
APP 3
Major - Minor System

· Tabulate the minor system data (segment number, size, length, slope, material type, Manning ‘n’).
· Tabulate the major system data (segment number, geometry, length, slope, Manning ‘n’).
APP 4 
Minor System Capture

· Inlet types (K2, C, grated-top MH, special CB, etc.). 

· Tabulate the rating data used for the various inlet types.
· Tabulate the rating data used for ICDs. 

APP 5
Storage

· Tabulate the rating data (Storage number, capture/discharge rate, type of hydraulic control, storage volume, spill condition, etc.).
Table 18
Minor System

Pipe Design

	Sement ID
	U/S MH
	D/S MH 
	Number of Barrels
	Shape
	U/S Invert Elevation
	D/S Invert Elevation
	U/S Manhole Rim Elevation
	D/S Manhole Rim Elevation
	Length
	Slope
	Material
	Roughness (Manning n)
	Nominal Size 
	Actual Size
	Entrance Loss
	Exit Loss

	
	
	
	
	
	(m)
	(m)
	(m)
	(m)
	(m)
	(%)
	
	
	(mm)
	(mm)
	(-)
	(-)

	
	61
	56
	
	
	
	
	
	
	99.169
	0.500
	PVC
	0.011
	450
	447.9
	
	

	
	56
	57
	
	
	
	
	
	
	65.252
	3.400
	CON
	0.013
	525
	533.0
	
	

	
	57
	58
	
	
	
	
	
	
	109.710
	2.000
	CON
	0.013
	600
	610.0
	
	

	
	60
	62
	
	
	
	
	
	
	86.750
	1.500
	PVC
	0.011
	300
	299.4
	
	

	
	62
	63
	
	
	
	
	
	
	56.731
	1.000
	PVC
	0.011
	375
	366.4
	
	

	
	63
	64
	
	
	
	
	
	
	51.588
	1.750
	PVC
	0.011
	375
	366.4
	
	

	
	65
	58
	
	
	
	
	
	
	84.747
	0.840
	CON
	0.013
	525
	533.0
	
	

	
	58
	59
	
	
	
	
	
	
	88.927
	3.054
	CON
	0.013
	600
	610.0
	
	

	
	66
	67
	
	
	
	
	
	
	82.500
	1.150
	PVC
	0.011
	300
	299.4
	
	

	
	67
	68
	
	
	
	
	
	
	40.500
	0.300
	CON
	0.013
	525
	533.0
	
	

	
	68
	69
	
	
	
	
	
	
	92.880
	0.200
	CON
	0.013
	675
	686.0
	
	

	
	69
	69a
	
	
	
	
	
	
	6.427
	0.500
	CON
	0.013
	675
	686.0
	
	

	
	69a
	59
	
	
	
	
	
	
	59.747
	0.200
	CON
	0.013
	675
	686.0
	
	

	
	59
	110B
	
	
	
	
	
	
	83.190
	0.220
	CON
	0.013
	1200
	1219.0
	
	


Base Flow

	Drainage Area
	Size
	UARR
	Total Flow
	To MH

	
	(ha)
	(L/s/ha)
	(L/s)
	

	P
	6.058
	69.0
	418.0
	56

	Fut ER
	2.534
	18.5
	47.0
	EX2


Culverts
	Segment ID
	U/S ID
	D/S ID
	Number of Barrels
	Shape
	Inlet Type
	Length
	US/ Invert Elevation
	D/S Invert Elevation
	Longitudinal slope
	Material
	Roughness (Manning n)
	Nominal Size
	Actual Size
	Entrance Loss
	Exit Loss
	Spillover Elevation

	
	
	
	
	
	
	(m)
	(m)
	(m)
	(%)
	
	
	(mm)
	(mm)
	(-)
	(-)
	(m)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 19
Major System

Flow Segment Types

	Segment ID
	Flow Path
	Shoulder
	Max Depth 

	
	Half Width 
	Cross Slope 
	Curb Height 
	Roughness(Manning n)
	Longitudinal Slope
	Cross Slope 
	Manning n
	

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

	1
	4.50
	2.0
	140
	0.015
	1.5
	2.0
	0.250
	0.3

	2
	4.50
	2.0
	140
	0.015
	4.0
	2.0
	0.250
	0.3

	3
	4.50
	2.0
	140
	0.015
	5.4
	2.0
	0.250
	0.3

	4
	4.75
	2.0
	140
	0.015
	4.0
	2.0
	0.250
	0.3

	5
	4.75
	2.0
	140
	0.015
	6.0
	2.0
	0.250
	0.3

	6
	7.40
	2.0
	140
	0.015
	8.0
	2.0
	0.250
	0.3

	7
	11.70
	2.0
	140
	0.015
	8.0
	2.0
	0.250
	0.3

	8
	0.01
	-0.1
	0
	0.250
	10.0
	0.1
	0.250
	0.3


Storage Inlets

	Drainage Area
	Trap Low #
	Spill Volume 
	Capture at Spill Depth 

	
	
	(m3)
	(L/s)

	A
	1
	87
	40.6

	D
	2
	282
	43.0

	E
	3
	82
	172

	G
	4
	195
	169.1

	H
	5
	214
	42.2

	U
	6
	100
	44.9


Swales/Ditches

	Segment ID
	Width
	Longitudinal Slope 
	Roughness
(Manning n)  
	Left Side Slope
	Right Side Slope
	Max Depth

	
	(m)
	(%)
	
	(H:V)
	(H:V)
	(m)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Drainage Areas

	Drainage Area
	Size
	Percent

Total

Imperviousness
	Percent

Directly Connected

Imperviousness
	Average Length
	Average Width
	Average Slope
	Manning n Impervious
	Manning n Pervious

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

	17-5A
	0.80
	69
	30
	200
	40
	3.0
	0.015
	0.25

	17-5B
	1.81
	65
	24
	180
	100
	2.0
	0.015
	0.25

	17-6A
	0.77
	70
	30
	200
	40
	6.0
	0.015
	0.25

	17-7A
	1.26
	65
	25
	150
	40
	2.0
	0.015
	0.25

	17-7B
	1.56
	65
	25
	50
	40
	3.0
	0.015
	0.25

	17-7C
	0.99
	65
	25
	75
	80
	3.0
	0.015
	0.25

	17-9A
	0.88
	72
	35
	125
	60
	2.0
	0.015
	0.25

	17-10A
	1.87
	63
	20
	75
	125
	4.0
	0.015
	0.25

	17-10B
	1.52
	65
	25
	100
	100
	4.0
	0.015
	0.25

	17-12A
	0.90
	64
	23
	100
	60
	2.0
	0.015
	0.25

	17-12B
	0.71
	70
	25
	170
	40
	4.5
	0.015
	0.25


 DRAWINGS

All plans submitted include quarter section lines and street names. Pertinent information on the plans uses legible font sizes.

DR 1
Overland Drainage

Provide full size Overland Drainage drawing (identical to drawing in construction set), including:

· Professional Engineer’s stamp which has been signed and dated. 

· Subdivision phase and construction boundary.
· Q,v,d’s for critical segments. 

· Trap low storage table. 

· Trap low location and outline at spill elevation.
· ICDs, catch basin types, and interconnected CBs.
· Details/cross-sections for spills as required.
· Overland escape routes (arrow) must be clearly delineated.
· Concrete drainage gutter locations and details for deep or non-standard gutter sections.
· Direction of drainage flow (arrow) including slopes, high points and low points.
· Catchment I.D’s.
· Original ground contour lines.

DR 2
Storm Drainage

Full size Storm Drainage drawing (identical to drawing in construction set), including:

· Professional Engineer’s stamp which has been signed and dated.
(
Drainage area boundary lines.
(
Drainage area sizes and release rates.
(
Minor system table that follows a logical flow pattern.
(
ICDs, catch basin types, and interconnected CBs.
(
Pipe layout including pipe sizes and manhole numbers.
· Overall drainage plans if applicable.
· Pipe numbering system if applicable.

DR 3
Storm Pond (if applicable)

DR 4
Source Control Practices (if applicable)
REFERENCES

· Computer model User’s Manual.
· City of Calgary Stormwater Management & Design Manual.
· MDP report or SWM reports which provide the basis for the design objectives.
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