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1   INTRODUCTION 
 
This stormwater management brief has been prepared by Gunnell Engineering Ltd. to support 
the Site Plan ApplicaƟon and address any current and potenƟal drainage issues at 37-38 Lake 
Avenue Lane, Cherry Valley, Ontario, specifically in the vicinity of the four (4) neighbouring 
properƟes - 59, 61, 67/73, 77 Lake Avenue Lane, adjacent to Bloom Resorts Sandbanks – 
formerly known as Sun Retreats Sandbanks. The proposed soluƟon to managing stormwater 
runoff will include the construcƟon and implementaƟon of a grass swale, storm grates with 
catch-basin shields, sumps, subsurface piping, an earthen road-side berm to prevent ponding 
and overland flow towards the adjacent neighbouring properƟes as well as an outlet bioswale 
ahead of the final receiver – East Lake. Currently there are no stormwater management 
pracƟces in place in this area and the proposed works provide safe, re-directed conveyance of 
stormwater and an improved level of treatment of ahead of East Lake uƟlizing the minimal area 
available.   
 

2   PRE AND POST DEVELOPMENT FLOWS 
 
The raƟonal method (Q = CIA) was used to calculate runoff volumes. These calculaƟons were 
completed in order to determine the size and appropriate strategies to re-direct and miƟgate 
stormwater runoff in the specified area of re-development.  

Pre-Development Flows 

The overall area contribuƟng to potenƟal surface runoff towards the adjacent properƟes was 
calculated to be 10,057 m². Of that total area, 1,719 m² is already developed with eight (8) 
trailer lots / units. Areas were calculated for each surface type with their corresponding runoff 
coefficients to get an average surface runoff coefficient for the pre-development (exisƟng 
condiƟons) of 0.337. Refer to drawing SPCA-4.1 indicaƟng the drainage area (shaded blue) as 
well as areas broken down into road area, trailer area, driveway, grassed areas, etc. (Appendix 
C).  

The Ɵme of concentraƟon (tc) was referenced using Airport Drainage, Federal AviaƟon 
AdministraƟon, 1965 – Figure for Overland Time of Flow chart based on average coefficient, 
distance and slope. Based on C = 0.34, distance of 119.5 m (392 Ō), slope of 5.3%, a tc of 18 
minutes was esƟmated. Referencing Short DuraƟon Rainfall Intensity-DuraƟon-Frequency Data 
chart dated October 31, 2022 for nearby Picton, Ontario (Appendix D) the maximum rate of 
runoff (Q) for a 5-year storm, was calculated to be approximately 196.7 m³/hr or 0.054 m³/s.  

Q = CIA = 0.337 x 0.058 m/hr x 10,057 m² = 196.7 m³/hr. 
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Post Development Flows 

UƟlizing the same overall area and adjusƟng the calculaƟons for the added trailer lots / units, 
roads and grassed areas that are part of the minor re-development, a revised average surface 
runoff coefficient was calculated to be 0.421 due to the increase in impervious area. Appendix C 
provides the breakdown of these areas and calculaƟons.  

Similar methodology was used to determine the post development flows and based on a C = 
0.42, distance of 119.5 m (392 Ō), and slope of 4.9% (regrading), a tc of 15 minutes was 
esƟmated. Referencing Short DuraƟon Rainfall Intensity-DuraƟon-Frequency Data chart dated 
October 31, 2022 for nearby Picton, Ontario (Appendix D) the maximum rate of runoff (Q) for a 
5-year storm, was calculated to be approximately 284.2 m³/hr or 0.078 m³/s. The 5-year storm 
was selected as the Quinte ConservaƟon Stormwater Management Submission Guidelines 2012 
provides that minor systems must be capable of handling post development flows up to the 5-
year frequency.  

Q = CIA = 0.421 x 0.067 m/hr x 10,057 m² = 284.2 m³/hr. 
 

3   MITIGATION PLAN AND LOW IMPACT DESIGN 
 
Drawings SPCA-4.1, SPCA-4.2 and SPCA-5 (Appendix A), included in this report detail 
informaƟon on the proposed miƟgaƟon elements for the stormwater management works that 
will re-direct and provide treatment to the runoff generated in this area. The proposed plan 
provided here has been expanded to include miƟgaƟon and re-direcƟon of overland flows away 
from all four (4) of the adjacent properƟes.  

Grassed Swale 

One (1) grassed swale (0.20m deep with slope of 2.6%) is to be constructed between Lake 
Avenue Lane and the adjacent neighbouring property boundary, as detailed on drawing SPCA-5. 
The swale has been designed with a trapezoidal shape (with a very low “b” value, making it 
essenƟally triangular). The maximum volume of flow in the 2.6% swale has been calculated to 
carry a flow of 160 L/s which is adequate for the 5-year post development flow of 78 L/s, as 
referenced in the previous secƟon and also in Appendix B. The flow from the swale will drain 
into one (1) storm grate / catch basin with a sump and catch basin shield (TSS removal) which 
then outlets into smooth walled PVC storm piping to maintain gravity flow as there are 
limitaƟons on exisƟng site grades.  
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Storm Grates / Catch Basins and Piping 

Two (2) storm grates are to be provided which will allow water to discharge into the PVC storm 
piping. Grates detailed on Drawings SPCA-4.1, SPCA-4.2 and SPCA-5 will have a sump and catch 
basin shield insert (Appendix E) to collect and separate any sediment and suspended solids that 
may be present within the flow. Storm piping to be installed is 250 to 355 mm PVC smooth 
walled piping with slopes ranging from 0.5% to 1.73%. The water within the storm pipes will be 
carried to the central western part of the property where the piping will outlet into a 
constructed bioswale with naƟve vegetaƟon for addiƟonal total suspended solids removal 
ahead of the final receiver, East Lake.  

Bioswale 

The subsurface piping will outlet to a small constructed bioswale west of trailer Lot S8. The 
bioswale construcƟon will consist of stone, piping, geotexƟle filter fabric, naƟve grasses, sedges 
and planƟngs. This end-of-pipe discharge is considered more appropriate versus a typical pipe 
to daylight as there is some water uptake by naƟve vegetaƟon as well as quality control in the 
form of total suspended solids removal.  

Earthen Berm 

Above the porƟon of PVC storm pipe travelling northwest towards the Lake, a proposed 300 
mm (12”) high road-side earthen berm is to be constructed adjacent to south-west property 
boundary of 59 Lake Avenue Lane. This berm will aid as a prevenƟon barrier for any overland 
flow, including the discharged stormwater, from reaching 59 Lake Avenue Lane. Any surface 
water flowing towards this neighbouring property will reach the berm and either infiltrate into 
the soils and/or be redirected from the berm. 

 

4   QUANTITY AND QUALITY CONTROL 
 
QuanƟty Control 

Quinte ConservaƟon previously provided comment that quanƟty control is not required if safe 
conveyance to East Lake can be demonstrated. 
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Quality Control 

Previous correspondence from Prince Edward County Engineering provided that Total 
Suspended Solids (TSS) would require an enhanced level of protecƟon with an average of 80% 
removal before entering East Lake. Quinte ConservaƟon has previously provided that lot level 
controls and best management pracƟces are normally sufficient. 

This level of protecƟon will be achieved through the use of the following features. The 
development area provides intermiƩent grassed areas on individual lots and there is also a 
grassed strip ahead of the proposed swale which receives water from the drainage area. These 
areas are esƟmated to remove 15-20% of TSS from the runoff. The swale and road grading re-
directs the stormwater into two (2) storm grates where catch basin shields will be provided and 
help promote sediment seƩlement within the sumps. These shields provide up to 50% of TSS 
retainment and with porƟons of the catchment area feeding each catch basin, the runoff 
through each catch basin is only a porƟon of the overall runoff from the drainage area.  

Subsurface piping then transfers the stormwater through a maintenance hole with a sump 
adjacent to the south corner of lot 59 which receives the full flow of stormwater and then into 
one final maintenance hole with a sump also receiving the full flow of stormwater. AddiƟonal 
seƩlement will occur in both maintenance hole sumps.  AŌer the final maintenance hole and 
sump, the stormwater flows will outlet to a constructed bioswale, approximately 2m in width 
and 3m in length. This bioswale will provide the final 15-20% of TSS removal through stone, 
piping, geotexƟle filter fabric, naƟve grasses, sedges and planƟngs ahead of the final receiver, 
East Lake.  

These proposed works will provide the desired outcomes of re-direcƟng overland stormwater 
flows away from the four (4) adjacent neighbouring properƟes, achieve significantly improved 
stormwater quality versus the exisƟng measures in place and provide safe conveyance to East 
Lake.    

5   MAINTENANCE 

Sediment and debris will accumulate over Ɵme and with use of the system. It is important that 
cleaning and removal of the sediment accumulaƟon from the swale, storm grates / catch basins, 
maintenance holes, and the bioswale is undertaken on a regular basis. If not properly 
maintained and serviced, the quality of the stormwater discharged may, over Ɵme, become 
unacceptable to the municipality and conservaƟon authority.  
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6   CONCLUSION 
 
The proposed stormwater management and mi�ga�on strategies, as described in this brief are a 
significant improvement and will provide the desired outcomes of re-direc�ng overland 
stormwater flows away from the four (4) adjacent neighbouring proper�es, achieve significantly 
improved stormwater quality versus the exis�ng measures in place and safe conveyance to East 
Lake.  

Please contact our office directly should you have any queries regarding this report.  

 

Sincerely, 
GUNNELL ENGINEERING LTD. 

 

Brock Cross, Dipl. ET      Dominic Bauer, P.Eng 

Senior Project Manager     Project Engineer 

 

 

 

 

 

Mar. 06, 2026 



 

 

 

 

 

 

 

APPENDIX A 
 

GUNNELL ENGINEERING DRAWINGS 
 

SPCA-4.1, SPCA-4.2, SPCA-5, REVISION #10 FEBRUARY 19, 2026
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Rev. No. Date Description CAD
Rev. 1 11-FEB-2022 Storm drainage updates from review comments JR
Rev. 2 30-AUG-2023 Revised Right of Way JR
Rev. 3 30-OCT-2023 Revised Right of Way (Cottages) JR
Rev. 4 17-JUN-2024 Revised Right of Way (Cottages) JR
Rev. 5 10-SEP-2024 New-Site dimensions JR
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Final Grade Final Grade

S8

Lake Avenue Lane

2 x 250mm Ø PVC Storm
Pipe Invert 76.58masl
outlets to Bioswale. (See
Detail Below)

Pipe 0.5% Slope

Proposed 300mm
road-side berm
See Drawing
SPCA-8 for Details

61

67 / 73

59

Cottage

Discharge, via storm
water maintanance hole,
sump and cast iron lid,
into proposed 355mm Ø
PVC Storm Pipe.

Neighbouring
Cottage

Neighbouring
Cottage

Neighbouring
Cottage
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. D
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riv
ew
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Road Crossing
Protection See Misc.
Details Drawing SPCA-8

57m length x 0.2m depth drainage Swale @ 2.6%

355mm (14") Ø
SDR35 PVC Pipe
Sloped at 0.50%

Proposed MH / Sump & Cast Iron Lid
Inverts (Inlet and outlet 76.61 masl)

Existing Over Head Wires (TYP.)
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Finished Grade

Finished Grade

Finished Grade

42.2m of 250mm Ø PVC PIPE @ 1.50% Slope

Iron Lid

61.0m of 250mm Ø PVC PIPE @ 1.73% Slope

C/L Swale

Storm Grate

114mm
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15
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M
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838mm
[33"]

2

1

Swale inlet Storm Grate / Catch Basin
N.T.S.

Grate

Complete with 600
x 600 CB shield:
Contact
info@cbshield.com
519-212-9161

Twin 250mm Ø SDR
35 PVC Outlet Pipes

Final Effluent outfall into Rip Rap
over Filter cloth to protect against
erosion.

Note: Rip Rap to be 50mm minimum
cover over pipe crown and 50mm min
bedding below pipe bottom.

Backfill entire area including Rip-Rap at the
outfall with a woven geotextile under triple mix
planted with native the species:
Canada Wild Rye (Elymus canadensis), Fox
Sedge (Carex vulpinoidea), Swamp Milkweed
(Asclepias incarnata), Red-osier Dogwood
(Cornus sericea) and Eastern Ninebark
(Physocarpus opulifolius)

3.0m

2.
0m

2.0m

Geotextile (Woven)

Plantings

Bioswale Outlet Plan View (N.T.S.)

Bioswale Outlet Section (N.T.S.)

114mm
[4 1/2"]
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Centre Line road Catch Basin
N.T.S.

OPSD Catch Basin
Frame & Grate 400.02

MAX. 300 mm OF BRICK OR
PRECAST ADJUSTMENT UNITS
AS REQ. (150mm Shown)

OPSD Catch Basin Frame & Grate 400.02

Complete with 600
x 600 CB shield:
Contact
info@cbshield.com
519-212-9161

Subgrade Note:
All topsoil to be removed
exposing undisturbed soil.

Existing Grade

150 mm Granular 'A'200 mm Granular 'B'

Ed
ge

 o
f r

oa
d

Ed
ge

 o
f r

oa
d

6.0m

3.0m 3.0m

Granular 'B' base to be placed on
subgrade or 200mm crusher run
compacted to 95% proctor when
detailed on plan

Subgrade Note:
All topsoil to be removed
exposing undisturbed soil.

TYPICAL TWO GRAVEL LANE SECTION

Ed
ge

 o
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6.0m

3.0m 3.0m

Edge of road

CL CL

Tar and Chip or 50mm
of HL4 pavement on
the internal park road

2% Slope 2% Slope

Inverted Crown

2% Slope2% Slope

Catch Basin
where shown
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Proposed Stormwater Drainage Works

Bloom Resorts Sandbanks
37 - 38 Lake Avenue Lane
Cherry Valley, Prince Edward County

EG
JR
BC

*Storm Pipe Note:
Proposed swales to discharge
into 250 mm Ø storm pipe
through surface grate connection
OPSD 705.040

Cross Section of Proposed Swale
N.T.S.

1110 Stellar Drive, Unit 106
Newmarket, ON L3Y 7B7

bus: 905-868-9400
www.septicdesign.ca

Gunnell Engineering Ltd.

1:200
21-JUN-2021

Note:
Straw Bales to be placed
temporarily ahead of catch
basins 1 and 2 for sediment
control during construction

D3858

Rev. No. Date Description CAD
Rev. 1 11-FEB-2022 Storm drainage updates from review comments JR
Rev. 2 30-AUG-2023 Revised Right of Way JR
Rev. 3 30-OCT-2023 Revised Right of Way (Cottages) JR
Rev. 4 17-JUN-2024 Revised Right of Way (Cottages) JR
Rev. 5 10-SEP-2024 New-Site dimensions JR
Rev. 6 24-FEB-2025 Sediment Control Added JR
Rev. 7 17-APR-2025 PEC Comments Addressed JR
Rev. 8 12-JUN-2025 Update Drainage Area JR
Rev. 9 11-NOV-2025 Update Drainage Catchment Design JR
Rev. 10 19-FEB-2026 New Revised Drainage Plan JR
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APPENDIX B 
 

SWALE CALCULATIONS



Manning's Roughness Coefficients vs. Channel Type

Surface Material
Manning's Roughness 

Coefficient -n-

Trapezoidal Channel Asbestos cement 0.011

Flow Area Asphalt 0.016

A = h(b+T)/2 Brass 0.011

Brick and cement mortar sewers 0.015

h = 0.2 m depth of water Canvas 0.012

b = 0.01 m width of base Cast or Ductile iron, new 0.012

T = 1.4 m width of to water level Clay tile 0.014

A = 0.141 m² Cross Sectional Area Concrete - steel forms 0.011

Concrete (Cement) - finished 0.012

Wetted Perimeter Concrete - wooden forms 0.015

P = b + 2(((T - b)/2)^2 +h^2)^(1/2) Concrete - centrifugally spun 0.013

Copper 0.011

P = 1.456409 m Corrugated metal 0.022

Earth, smooth 0.018

Hydraulic Radius Earth channel - clean 0.022

Rh = (h(b+T)/2/(b+2(((T-b)/2)^2+h^2)^(1/2)) Earth channel - gravelly 0.025

Earth channel - weedy 0.03

Rh = 0.096813 m Earth channel - stony, cobbles 0.035

Floodplains - pasture, farmland 0.035

Floodplains - light brush 0.05

Manning's Formula and Gravity Flow Floodplains - heavy brush 0.075

(Calculate Cross Sectional Average Velocity Flow in Open Channels Floodplains - trees 0.15

v = (kn/n)*Rh^(2/3)S^(1/2) Galvanized iron 0.016

Glass 0.01

kn = 1.0 For SI Units (1.486 for Imperial Units) Gravel, firm 0.023

n = 0.030 Manning's Roughness Coefficient (Use Table to the right →) Lead 0.011

Rh = 0.096813 m Hydraulic Radius (Use based on type of channel you have, calculated above ↑) Masonry 0.025

S = 0.026 m/m Slope or gradient Metal - corrugated 0.022

v = 1.133242 m/s Cross-Sectional Mean Velocity Natural streams - clean and straight 0.03

Natural streams - major rivers 0.035

Volume of Flow in the Channel can be Calculated as Follows: Natural streams - sluggish with deep pools 0.04

q = A*v Natural channels, very poor condition 0.06

q =  0.159787 m³/s Channel Flow Volume Plastic 0.009

159.7871 L/s Polyethylene PE - Corrugated with smooth inner walls 0.009 - 0.015

Polyethylene PE - Corrugated with corrugated inner walls 0.018 - 0.025

Polyvinyl Chloride PVC - with smooth inner walls 0.009 - 0.011

Rubble Masonry 0.017 - 0.022

Steel - Coal-tar enamel 0.01

Steel - smooth 0.012

Steel - New unlined 0.011

Steel - Riveted 0.019

Vitrified clay sewer pipe 0.013 - 0.015

Wood - planed 0.012

Wood - unplaned 0.013

Wood stave pipe, small diameter 0.011 - 0.012

Wood stave pipe, large diameter 0.012 - 0.013



 

 

 

 

 

 

 

APPENDIX C 
 

RUNOFF COEFFICIENT CALCULATIONS



Pre-Development Conditions
Areas Units m² C Ac %
Total Drainage Basin Area 10057 Various #N/A 1
Road Area 1090 0.8 872 0.108382
Trailer Unit Area (37.16m²/unit) 8 297.28 0.95 282.416 0.02956 37.16 Trailer Unit Area (37.16m²/unit) 
Gravel Driveway + Trailer Pad 578.4 0.5 289.2 0.057512 72.3 m² gravel pad area (driveway + trailer pad):
Gravel Driveway + Trailer Pad less Trailer Unit 281.12 0.5 140.56 0.027953
Grassed Area 8388.6 0.25 2097.15 0.834106

Average C
Check 10057 0.33729

Post-Development Conditions
Areas m² C Ac %
Total Drainage Basin Area 10057 Various #N/A 1
Road Area 1591 0.8 1272.8 0.158198
Trailer Unit Area (37.16m²/unit) 24.5 910.42 0.95 864.899 0.090526
Gravel Driveway + Trailer Pad 1771.35 0.5 885.675 0.176131
Gravel Driveway + Trailer Pad less Trailer Unit 860.93 0.5 430.465 0.085605
Grassed Area 6694.65 0.25 1673.663 0.665671

Average C
Check 10057 0.421779

Pre-Development Conditions
time of concentration (tc) Kirpich Equation
tc = 0.0078*L^(0.77)*S^(-0.385)
tc = time of concentration, min
L = length of travel (ft)
S = slope of the flow path from the most remote part of the basin to the calculation 
point divided by the horizontal distance between the two points, ft/ft 

m ft
Length 119.5 392.0604

%
Slope 5.3
tc = 2.399552
*Note tc cannot be less than 5 minutes, therefore:
Reference Airport Draingage, Federal Aviation Administration, 1965 - Figure for Overland Time of Flow chart which was used based on the average C, distance, and slope. 
tc = 18mins estimated based on chart using C = 0.34, distance = 392ft, and slope of 5.3% 

Post-Development Conditions
time of concentration (tc) Kirpich Equation
tc = 0.0078*L^(0.77)*S^(-0.385)
tc = time of concentration, min
L = length of travel (ft)
S = slope of the flow path from the most remote part of the basin to the calculation 
point divided by the horizontal distance between the two points, ft/ft 

m ft
Length 119.5 392.0604

%
Slope 4.9
tc = 2.473152
*Note tc cannot be less than 5 minutes, therefore:
Reference Airport Draingage, Federal Aviation Administration, 1965 - Figure for Overland Time of Flow chart which was used based on the average C, distance, and slope. 
tc = 15mins estimated based on chart using C = 0.42, distance = 392ft, and slope of 4.9% 

Pre-Development Conditions
Rational Formula
Q = CIA
Q = Max rate of runoff, (m3/hr or cfs)
C = runoff coefficient
I = avg rainfall intensity for a duration equal to the time of concentration, in (m/hr or in./hr)
A = Drainage area contributing to the design location, (m2 or acres)

C = 0.33729
mm/hr m/hr in./hr

I = 58 0.058 2.2834658
m² acres 

A = 10057 2.485134985
m³/hr cfs

Q = 196.7433 1.914026826
m³/s check 

0.054651 0.054199176

Post-Development Conditions
Rational Formula
Q = CIA
Q = Max rate of runoff, (m3/hr or cfs)
C = runoff coefficient
I = avg rainfall intensity for a duration equal to the time of concentration, in (m/hr or in./hr)
A = Drainage area contributing to the design location, (m2 or acres)

C = 0.421779
mm/hr m/hr in./hr

I = 67 0.067 2.6377967
m² acres 

A = 10057 2.485134985
m³/hr cfs

Q = 284.2024 2.764876611
m³/s check 

0.078945 0.078292546



 

 

 

 

 

 

 

APPENDIX D 
 

SHORT DURATION RAINFALL INTENSITY – DURATION – FREQUENCY 
DATA FOR PICTON ONTARIO, DATED OCTOBER 31, 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Short Duration Rainfall Intensity−Duration−Frequency Data

Données sur I’intensité, la durée et la fréquence des chutes de pluie de courte durée
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1966 − 1994

27 years / ans

Latitude

44o  1’N

Longitude

77o 8’W

Elevation / Altitude

76 m

Return Periods/
Périodes de retour

Years / ans

Caution/Sujet à caution :

Average 95% Confidence Interval > ±25%
            Intervalle de confiance moyen 95% > ±25%

 95% Confidence Interval > ±25% 
     Intervalle de confiance de 95% > ±25%

2022/10/31



 

 

 

 

 

 

 

APPENDIX E 
 

CATCH BASIN SHIELD DETAIL 

 

 

 



Top view

CB Shield (600mm Sump)

Profile view

600

Outlet pipe

Outlet pipe

Notes
1 Recommended depth t/g - invert = 1.2m
   Maximum depth t/g - invert = 2.4m
1. CB Shield to be installed in non frozen conditions.
2. The frame and cover should be well aligned with the catchbasin.
3. The sump must be clean before installation
4. The grate is at the same elevation as pipe invert.
5. Pipes must be cut flush with inside walls

600 x 600 CB
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