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INTRODUCTION
Mr. Jeff Chesher is proposing to complete Phase II of the Granite Ridge Subdivision. This
involves approvals under the planning act, including amendments to the Official Plan of the
Township of Tent Lakes, and a new Plan of Subdivision. An update of the Phase I stormwater
management plan is necessary to comply with Ministry of Environment (MOE) Guidelines and
as-constructed conditions for the completed Phase I works.
Skelton Brumwell and Associates (MOE) has been retained to provide consulting engineering
and planning services for the Phase II development. This report has been completed as part of the
requirements for the application of draft plan approval.
The property is legally described as Part of Lots 8 & 9, Concession 9, Geographic Township of
Harvey, County of Peterborough and is 18.85 ha in size. The site is bounded to the north by
Granite Ridge Phase I (Mitchell Street), to the west by Melody Bay Road and to the south and
east by Adam & Eve Road. Buckhorn Lake lies generally south of Phase II lands.
The location of the subject site is show on Figure 1 – Site Location.

1.1

Stormwater Management Criteria
The stormwater management criteria for this development are relatively straight forward. Peak
flows off of the site are to be maintained at existing magnitudes or lower. Stormwater runoff is to
be treated to MOE Enhanced levels for quality, which is essentially 80% reduction in total
suspended solids (TSS).
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2.0

Proposed Pond Facility
It is proposed to utilize an existing pond in the Phase II lands to provide stormwater quality and
quantity control for the majority portions of the Phase I and Phase II subdivision development.
As discussed in this report, the pond provides a permanent pool volume in excess of the
requirements for MOE Enhance treatment.
Proposed grading around the perimeter of the pond combined with the addition of a controlled
flow outlet weir will provide for extended detention volumes in excess of MOE requirements and
enable post-development peak flows from the pond to be reduced to magnitudes that are less that
the existing conditions.
The proposed use of the existing pond as a stormwater management control feature has been
discussed with municipal staff. Given that the pond is intended to accessible by neighboring
residents the Township has insisted that they will not take ownership due to concerns about
liability for recreational usage. However, the municipality will hold an easement over the entire
pond for future maintenance to remove collected sediment and ensure that the outlet structure
remains free draining as intended in the design. This easement will extend 15m from the edge of
the permanent pool to provide for maintenance access and to ensure that the pond banks and
associated vegetation are not able to be altered by the residents.
To address concerns about long term maintenance of the pond, the subdivision design will feature
permanent rock check dams in the inlet channels that direct runoff from the roadways to the
pond. These are intended to trap sediments near the municipal roadway where they are relatively
easy to be collected and removed. These are discussed in Section 8.3. Maintenance requirements
for the pond are discussed in detail ins Section 9.0
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3.0

PHASE I DRAINAGE
The first phase of the development was designed and constructed in the early 2000’s. Drainage is
via open road side ditches and lot line swales which serve to convey site runoff generally south
and east toward Adam & Eve Road and eventually to Buckhorn Lake. Soils in the area are a
highly porous mix of sand, gravel and bedrock that allows for significant infiltration of runoff.
This soil condition is consistent throughout Phase 1 and II. Please refer to Drawing 2361-SWM1
for the layout of Phase 1 lots and drainage catchments.
The Phase I development does not contain any constructed stormwater management control
facilities such as ponds. The majority of the development and some external areas (23.06 Ha
consisting of Catchment 101, 103, 105, 1051) drains southward to Phase II lands, which contain
an existing pond that is the result of previous aggregate extraction. The pond drains via a culvert
under Adam & Eve Road directly to Buckhorn Lake. This culvert appears to be is in good
structural condition and is relatively free of debris or obstructions. Photos of the culvert are
included in Appendix A, page A-13, 14, 15
The balance of Phase I and external areas (4.14 Ha consisting of Catchments 102 and 104) drains
eastward through forested lands toward Adam & Eve Road and eventually to Buckhorn Lake.
The eastern drainage area includes existing residential lots immediately south of a portion of the
Phase II site and east of the existing pond outlet.
A stormwater study for Phase I was completed by D.W. Wills & Associates. These reports were
made available to our office for review to ensure that the development of Phase II is consistent
with drainage for Phase I.
Drainage patterns for the completed Phase I lands were initially determined based on review of
design drawings by D.W. Wills. Subsequently, these drainage patterns were refined through
review of areal mapping and field inspections by staff from our office during various site visits.

3.1

Drainage to Infiltration
Review of topography from areal mapping shows that a small portion of Phase I, 0.71 Ha
drainage to a depressed area without a positive outlet (see drawing 2361-SWM1). This
catchment, identified as 1051 was then confirmed by field review to contain an isolated depressed
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area that collects local runoff and appears to simply soak this collected water away. The volume
of soakaway was estimated using contour areas to be 836 cu.m.. This volume was divided over
the 0.71 Ha catchment area to calculate an average equivalent ponding depth that was then
modelled as additional Initial Abstraction. Please refer to Appendix B, Page B-6

3.2

External Drainage to West
Through review of topographic mapping, an external area identified as Catchment 106 was
identified as initially assumed to drain through Phase I lands to Phase II. Subsequent field
reviews however, combined with review of topographic mapping to the west of Melody Bay
Road have shown that his catchment instead ponds locally similar to Catchment 1051, to an
elevation of 268.40m and then drains westward via an existing road crossing culvert under
Melody Bay Road. Here runoff is collected in another isolated ponding area that drains primarily
via soakaway which is part of Catchment 109.
Topographic mapping shows that the ponding area in Catchment 109 will then spill directly
southward above elevation 268.40m with spill flows either soaking away in other isolated
ponding areas or eventually making their way to Buckhorn Lake. Please refer to drawing 2631SWM1
Catchment 106 and 109 do not drain to Phase II lands and as such are not considered further in
the analysis and design of the subject development.

4.0

PHASE II – EXISTING CONDITIONS
Currently the lands proposed to be developed in Phase II are a mixture of bare ground and well
treed forest. The site is a former wayside gravel pit that has not been licensed or in operation for
several years. Given the fact that the area is a former gravel pit, it is assumed the site soils consist
of sand, gravel and bedrock that will provide a high level of infiltration. This is supported by test
pit logs provided by Geo-Logic in their report dated November 2010 which shows the shallow
surface soils to consist generally of sand.
The site contains several existing gravel roadways that have been constructed generally where the
property owner envisions the ultimate roadways to be constructed. The current roadways serve to
provide access throughout the Phase II lands.
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The majority of the subject property drains to the existing pond on the site. The drainage
catchment for the pond totals 14.00 Ha. The remaining 5.21 Ha portion of the Phase II lands
drain south and eastward to Adam & Eve Road and eventually Buckhorn Lake.
The existing drawing catchments are illustrated in drawing 2361-SWM1 included with this
report.

4.1

Existing Pond
As reported by the owner, existing pond in the area of Phase II was created as a by-product of
the previous aggregate extraction. A detailed survey of the existing pond was completed in the
fall of 2015 in order to assess the existing areal extent and volume of the feature. This survey
shows that the permanent water level in the pond is maintained at approximately 246.60m, the
water surface area is 1.75 Ha, and the total permanent pool volume is 27,679 cu.m. Dividing the
pond volume by the area gives an average depth of 1.58m. It should be noted however that
maximum measured depth in the pond is 4.2m so the depth of water clearly varies throughout.
The pond drains via a shallow channel southward to Adam & Eve Road where flow is conveyed
via a 100 mm diameter, corrugated steel pipe (CSP) culvert structure. This culvert drains to a
short channel section which forms part of Buckhorn Lake. There is currently no enhanced quality
or quantity control structures between the pond and the lake; however, the owner has taken steps
to armour the upstream side of the culvert and channel with stone retaining walls utilizing
materials from the former pit.

4.2

Groundwater Seeps
Field investigation by SBA staff have identified a couple of small, emergent groundwater
drainage courses on the east side of the site in the area of the proposed Lots 20-21. The start of
the drainage courses is at the base of the hill forming the boundary between Phase I and Phase II.
At this time location of these watercourses have been established in the field and surveyed. This
will enable lot grading, septic and drainage plans to be developed at the detailed design of the
subdivision. The aim of the design will be to collect and convey this emergent groundwater to
existing the site pond and eventually to Buckhorn Lake. As a preliminary concept, it is proposed
that the development of these lots be deferred until adjacent lots are developed and groundwater
flow patterns are finalized. As a minimum the drainage from this area will be routed such that it
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is collected in road side ditches and conveyed to the site pond via an open channel inlet to the
west end of the pond.

5.0

EXISTING CONDITION MODELING
The current drainage conditions for Phase I and II were modelled using Visual Otthymo Version
2.3 to estimate the peak runoff rates for various storm events. Drainage catchments were
determined as described in Section 2.0 by review of contour information based on 2008 areal
mapping, and visual field investigation. The subject lands were modelled as draining either
southward to the 1000mm culvert across Adam & Eve Road, or eastward to Adam & Eve Road
where drainage will flow to Buckhorn Lake by an indirect route.
Land coverage (forest, impervious, grassed) was determined based on review of aerial
photography, typical rural road cross sections and assumptions of total coverage on each existing
lot. Overland flow paths were determined based on topographic information in order to assess
time to peak for each catchment. Runoff curve numbers for land use were selected based on MTO
Design Chart 1.09 (see Appendix B, page B-2) for SCS Type A soils. All catchments were
modelled using the Nashyd Subroutine which is utilized for catchments with low overall
imperviousness. Calculated catchment inputs include: Time of Concentration (Uplands method),
composite – area weighted - SCS Runoff Curve Number (CN) and Initial Abstraction Values
(IA). Catchment input calculations for existing Phase I lands and modelling output files are
included in Appendix B. All catchments are shown on drawing 2631-SWM1. Table 1
summarizes the drainage characteristics of each catchment analyzed.
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Table 1 – Existing Condition Catchment Characteristics
Catchment
ID

Area
(Ha)

CN

IA
7.7

Time of
Concertation
(hrs)
0.60

101

4.25

63.6

102

8.38

103

Notes
External

56.6

8.4

0.74

External

11.14

60.8

7.9

0.19

Phase I

104

6.86

73.7

5.9

0.53

Phase I

105

6.96

62.1

7.6

0.65

Phase I

1051

0.71

56.8

126.6

0.08

Drains to internal
soakaway

106

4.14

57.9

40.3

1.03

107

14.00

67.1

8.9

0.31

Internal soakaway,
overflow to west of
Melody Bay Road
Phase II

108

5.21

52.3

10.0

0.17

Phase II

109

43.23

51.4

42.9

1.23

Internal soakway,
catchment located west
of Melody Bay Road

The completed hydrologic model was analysed using rainfall data for Peterborough for the 2, 5,
25, 50 and 100 year return periods. Both the 24 Hour SCS and 4 Hour Chicago Storm
distributions were analysed.
Refer to Section 6.0 for a summary of pre-development runoff rates to Buckhorn Lake.
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5.1

Existing Pond Rating Curve
As stated previously, there is no existing flow control structure for the pond located in on the
Phase II lands. The only outlet structure is the 1000 mm dia. CSP culvert under Adam & Eve
Road. The inlet invert of the culvert is 264.10 m. We have determined that the water in the pond
is maintained at a higher elevation of 246.60 m by existing grade, based on the detailed survey
completed in 2015.
Consistent with the previous analysis by D.W. Wills, we have analysed the capacity of the culvert
in both inlet and outlet control. The outlet control calculation is based on a high water level in
Buckhorn Lake of 247.12 m (as calculated for the 1 in 100 year storm event), per current
Township zoning by-laws. For all pond water levels analysed, it was found that the lowest flow
rate through the culvert was calculated assuming outlet control. This is considered to be the most
conservative assumption as it results in the lowest existing condition flow rates from the pond.
Please refer to Appendix A, page A-10.
The detention volume in the pond (above the surveyed permanent water elevation of 246.60 m
was calculated using average end areas for existing contours around the pond.
The resulting stage-storage-discharge curve was used in the existing condition model, via the
route reservoir routine, which enabled the detention effect of the pond to be estimated. Table 2
below summarizes the modelled stage-storage rating curve for the existing pond.
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Table 2 – Existing Pond Stage-Storage

5.2

Pond W/L

Flow Rate

Detention Storage

(m)

(cms)

(Ha.m.)

247.12

0

0

247.20

1.17

0.58

247.50

1.83

1.27

247.80

2.53

1.70

248.00

3.01

1.93

248.30

3.78

2.24

Existing Condition Modelling Results
Summary output for the existing condition modelling is provided in Appendix E along with a
comprehensive summary of existing and proposed condition peak flows.

6.0

PROPOSED CONDITION MODELLNG
Consistent with Phase I, it is proposed to drain Phase II with road side ditches and lot line swales.
These will serve to convey runoff to either the existing pond in Phase II or to the existing ditch
drainage system on Adam & Eve Road.
As per existing conditions, a proposed condition model was developed to estimate the expected
runoff rates following the development of Phase II. The drainage catchments for Phase I and
external areas to the north were unchanged from the existing condition model. Catchments for the
Phase II lands were analysed based on the currently proposed lot and road layout, with input from
the land owner. Please refer to Skelton Brumwell drawing 2361-SWM2 and Appendix B for
details of the proposed condition inputs. The characteristics of the post development catchments
are summarized in Table 3
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Table 3 – Proposed Condition Catchment Characteristics
Catchment
ID

Area
(Ha)

CN

IA
7.7

Time of
Concertation
(hrs)
0.60

101

4.25

63.6

102

8.38

103

External

56.6

8.4

0.744

External

11.14

60.8

7.9

0.194

Phase I

104

6.86

73.7

5.9

0.535

Phase I

105

6.96

62.1

7.6

0.657

Phase I

1051

0.71

56.8

126.6 *

0.083

Drains to internal soakaway

106

4.14

57.9

40.3 *

1.031

Internal soakaway, overflow
to west of Melody Bay Road

109

43.23

51.4

42.9 *

1.231

201

4.58

61.6

7.5

0.09

Internal soakway, catchment
located west of Melody Bay
Road
Phase II , Lots 17-23 &
Roadway – Drains to pond

202

2.12

64.7

4.5

0.036

Phase II, Lots 24-27 &
Roadway – Drains to Pond

203

3.80

55.1

9.2

0.029

204

0.43

73.1

3.9

0.124

Phase II, Lot 1-2, 29-34
Roadway – Drains away
from pond
Phase II, portion of roadwayDrains to pond

205

8.25

69.6

4.1

0.067
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6.1

Proposed Pond Rating Curve

6.1.1

Pond Volume
At this preliminary stage, we have developed a perimeter grading concept for the pond and the
lots surrounding it. This will include a 3 m wide shelf at 5% steepening to a 7:1 bank slope to
elevation 247.75m. This top of bank forms the rear property grading limits of the lots bounding
the pond. The grading will have the net effect of increasing the detention storage volume
available in the pond. Based on this grading design, the proposed volume of the pond was
calculated using the average end area method for successive design contour lines. The calculated
volumes are presented in Appendix D.

6.1.2

Pond Outlet
It is intended to control peak pond flows to be less than pre-development conditions for all storm
events analysed and to ensure peak flows for the maximum pond elevation are less than the
capacity of the existing 1000mm road crossing culvert at Adam & Eve Road.
We have developed a concept for the control outlet structure. A 2-metre-wide concrete, sharp
crested, weir will serve as the high flow outlet for 2 to 100 year storms. The weir invert is to be
set at 247.15m, slightly above the downstream 100 year water level (247.12m) in Buckhorn Lake.
Flow through the outlet weir has been calculated in accordance with the MTO Drainage
Management manual and details of this method are included in Appendix D. Using calculated
flow rates and volumes for various water levels in the pond, proposed rating curve was
developed. This was then input to the Route Reservoir routine in the post development Otthymo
model. Through an iterative process, the size of the weir was determined that achieved the targets
of maintaining peak flows as less then the pre-development condition and less than the flow
capacity of the downstream culvert crossing Adam & Eve Road (assumed to be flowing in outlet
control). Please refer to drawing 2361-POND for a view of the weir design. Calculations for the
modelled pond rating curve are included at the end of Appendix D. The final rating curve is
summarized in Table 4 below.
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Table 4 – Proposed Pond Rating Curve
Flow Rate

Detention Storage

(m)

(cms)

(Ha.m.)

247.15

0

0

247.20

0.040

0.106

247.30

0.204

0.321

248.40

0.425

0.541

248.50

0.681

0.765

Pond W/L

Below the weir invert of 247.15m, the pond will be drained via a 200mm PE pipe installed
through the concrete weir. This will serve as the low flow / extended detention volume outlet and
will maintain the pond at the normal water level of 246.60m.
6.1.3

100 year Water Level in Pond
The route reservoir routine in Otthymo allows estimation of the peak flow from, and the
maximum retained volume in the pond for each storm event analyzed. Comparing the 24 Hour
SCS and 4 Hour Chicago distributions, it can be seen that the peak flow and volumes from the
pond are estimated to occur with the 24 Hour SCS distribution. For the 100 year event, this
means a flow rate of 0.490 cms with a retained volume of 5980 cu.m.. Interpolating the
corresponding water level based on calculated pond volumes provides a 100 year water level of
247.43m. Rounding up to 247.45 m and adding a 0.3 m free board allowance gives us at finished
property boundary elevation of 247.75 m.
As discussed in section 4.1, Buckhorn Lake is subject to a 100 year water level of 247.12m. This
is above the current 246.60m permanent water level in the pond. For most drainage conditions the
pond will drain freely, however in a worst case, it will subject to a backwater elevation of
247.12m. To address this, the detention outlet design has been set with the high flow (2-100 year
storm events) at an elevation of 247.15m. The detention pond volume available between this and
the permeant pool elevation (246.60-247.15m) has then been ignored in the development of the
proposed condition rating curve and modelling. This ignored volume is considered to be the
extended detention volume for the pond and is estimated to be 10,877 cu.m. See Appendix D,
page D-1. This is discussed in Section 7.0.
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7.0

DEVELOPMENT IMPACTS ON RUNOFF RATES

7.1

Drainage to East
For all storm events, the proposed condition peak flow is expected to be less than existing
conditions as shown in Table 5. This is because the overall drainage area to the east will be
reduced from 4.14 Ha in the existing condition to 3.80 Ha. in the proposed condition. The
balance of drainage area will be re-directed to the pond in phase II.
Table 5 – Peak Flow Summary to East
CHANGE FROM

EXISTING

PROPOSED

HYDROGRAPH

HYDROGRAPH

007 (cms)

010 (cms)

2 YEAR SCS

0.177

0.169

-0.008

5 YEAR SCS

0.309

0.262

-0.047

25 YEAR SCS

0.553

0.513

-0.040

50 YEAR SCS

0.665

0.613

-0.052

100 YEAR SCS

0.788

0.720

-0.068

2 YEAR CHICAGO

0.100

0.095

-0.005

5 YEAR CHICAGO

0.206

0.194

-0.012

25 YEAR CHICAGO

0.422

0.391

-0.031

50 YEAR CHICAGO

0.523

0.483

-0.040

100 YEAR CHICAGO

0.629

0.580

-0.049

STORM EVENT

EXISTING
TO PROPOSED
(cms)

Please refer to Pre-Development Otthymo model schematic in Appendix B, page B-16 for
reference to hydrograph numbering.
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7.2

Drainage to South
For all storm events, the proposed condition peak flow to the south is expected to be less than
existing conditions as shown in Table 6 below. This is due to the proposed expansion of the pond
in Phase II and the installation of a flow control outlet structure.

Table 6 – Peak Flow Summary to South (Culvert to Buckhorn Lake)
CHANGE FROM

EXISTING

PROPOSED

HYDROGRAPH

HYDROGRAPH

501 (cms)

008 (cms)

2 YEAR SCS

0.181

0.085

-0.096

5 YEAR SCS

0.327

0.162

-0.0165

25 YEAR SCS

0.596

0.326

-0.270

50 YEAR SCS

0.720

0.402

-0.318

100 YEAR SCS

0.853

0.490

-0.363

2 YEAR CHICAGO

0.103

0.046

-0.057

5 YEAR CHICAGO

0.218

0.115

-0.103

25 YEAR CHICAGO

0.452

0.254

-0.198

50 YEAR CHICAGO

0.562

0.325

-0.237

STORM EVENT

EXISTING
TO PROPOSED
(cms)

100 YEAR CHICAGO
0.680
0.402
-0.278
Please refer to Post-Development Otthymo model schematic in Appendix B, page B-17 for
reference to hydrograph numbering.
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8.0

STORMWATER QUALITY CONTROL
The Ministry of Environment identifies several methods of controlling and improving the quality
of storm runoff. These include passive measures such as reduced lot grading, infiltration,
vegetated filter strips, discharging sump pumps and roof leaders to rear yards. As well end-ofpipe controls such as oil grit separators, constructed wet lands and wet ponds can be utilized.
Phase I makes extensive use of the passive measures listed above. The land in this phase of the
subdivision was, and remains, in a well vegetated forested state. The development roads are
drained by open grassed ditches. The variable topography, combined with underlying sandy soils,
makes implementation of these passive measures quite effective.
It is proposed that Phase II lands utilize these same measures as much as possible to minimize the
need for and dependence upon end-of-pipe controls. It must be noted that the exiting pond in
Phase II currently serves a stormwater quality control function that will continue through
development.
Previous comments from Township consultants have indicated concerns with utilizing the pond
for collection of stormwater from the perspective of groundwater impacts. It will be possible to
enhance infiltration and filtration of storm runoff upstream of the pond through inclusion of
permanent rock check dams at the points were road side ditches discharge to swales connected
directly to the pond. These check dams will slow the velocity of run off causing sediment to drop
out of suspension. The reduced flow velocity of runoff in the ditch will also increase the likely
hood of this water simply infiltrating into the underlying sand and fractured rock underlying the
development. Containing the silt and sediment in the ditches at points near the municipal road
will facilitate removal by municipal staff using and tools and/or commonly available construction
equipment such as backhoes, gradealls, excavators loading into trucks for disposal as suitable
sites. Please refer to the check dam details provided in Appendix C, page C-11.
One of the significant contaminants in stormwater is salt used in de-icing during winter
maintenance. Unfortunately removing salt from solution with water is not possible on a
municipal scale. Salt is not removed through filtration nor settling in standing water. Salt laden
runoff that is allowed to infiltrate can eventually contaminate groundwater resources once
sufficient amounts are present.
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The current best practice to limit salt contamination is to eliminate or at least minimize the
amount of salt that is utilized in winter road maintenance. This is controlled by the municipality
responsible for winter road maintenance. Many municipalities are seeking alternatives to salt for
winter maintenance or at least ways to improve the efficiency of salt application to reduce the
overall amount used. These measures are being undertaken both for economic reasons and to
lessen the impact on the environment. Providing direction to the Municipality of Trent Lakes on
winter road maintenance methods to minimize salt usage is beyond the scope of this report and
outside of the area of expertise of the author.

8.1

Drainage to East
Review of drawing 2361-SWM2 shows that there are several lots in both Phase I and Phase II
which drain eastward, away from the pond in Phase II (see catchments 104 and 203 on drawing
2361-SWM2. This portion of the development is heavily vegetated with variable topography.
These catchments contain only a small portion of municipal roadways as well some house
driveways. Quality control for this area is provided through filtration and infiltration on the lots
in the proposed grassed roadside ditches. We will also investigate the creation of an infiltration
feature at the termination of the roadway connecting to Adam & Eve Road. The concept would
be to route roadside ditch runoff to a soakaway feature where it can be filtered by the native
sandy soils. The section of Adam & Eve Road to the east of the development does not have road
side ditches or culverts to convey runoff. We assume infiltration is very good in this area as this
is effectively the only way runoff is being discharged now. Please refer to preliminary infiltration
sizing calculations in Appendix C, page C-10.
We would also recommend permanent rock check dams be installed at the point were
development road side ditches intersect with Adam & Eve Road. This will enable sand, silt and
vegetative debris from the development roads to be collected near the source for relatively easy
removal by municipal staff using hand tools and/or common equipment such as backhoes,
gradealss, and trucks. Please refer to the check dam details provided in Appendix C, page C-11.

8.2

Drainage to South – Existing Pond
The balance of the development area (see catchments 101, 103, 105, 201, 202, 204, 205 on
drawing 2351-SWM2) drains southward through the existing pond in Phase II. All of the same
passive quality controls exist for these catchments and are augmented by the pond.
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Review of information provided by the project surveyor and owner shows that the pond is
currently 1.75 Ha in area with maximum surveyed depth of 4.2 metres. The survey shows that the
bottom of pond has irregular in elevation and a terrain model was developed from survey data to
enable to volume of the pond to be determined which we estimate to be 27,679 cu.m (refer to
Appendix A, page A-2). Dividing volume by the1.75 Ha pond area, we estimate average depth of
the pond to 1.58m which meets depth criteria as noted in the MOE Stormwater Management
Planning & Design Manual (SWMPDM) Table 4.6 which is included in Appendix C, page C-6
The ultimate proposed catchment area of the pond after the development of Phase II is 38.55 Ha
with an imperviousness of 27%. Using sizing guidelines provided by MOE in Table 3.2 of the
(see Appendix C, page C-4) SWMPDM and extrapolating for 27% imperviousness we find that
the permanent pool volume required for a wet pond serving this catchment area and providing
Enhanced Protection (80% TSS removal) requires a total volume of 3,129 cu.m. Thus the existing
pond is conservatively estimated to provide nearly nine times the required permanent pool
volume to achieve Enhanced Protection. Further, as noted section 6.1.3, the extended volume
retained in pond below the high flow weir is 10,877 cu.m. Per MOE Table 3.2, the required
extended detention volume is only 1,542 cu.m. As such, we conclude that the pond as proposed,
will provide sufficient permanent pool and extended detention volume to meet the requirements
of the MOE for Enhanced Quality Control. Please refer to calculations provided in Appendix C.

8.3

Pond Inlet
Per MOE requirements, a quality control wet pond is to have a sediment control forebay to settle
and collect heavy sediments from all inlets. In this instance, surface water will flow into the pond
from several point sources as well as from surrounding rear lot areas. It will not be possible to
collect and direct all runoff to the pond to a single inlet or even to one end of the pond.
Furthermore, the pond is as deep as 4.2m and fed in part by groundwater. This will make
construction of a berm separating the forebay from the rest of the pond prohibitive as the pond
would have to be pumped dry and this condition maintained for an extended period of time to
allow for construction of diversion berms.
For these reasons and the fact that the pond is significantly larger and deeper (at points) than
required to perform quality control function, it is proposed to simply allow the pond to function
un-altered from its current condition.
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We have presented the 2013 version of the report to the MOE for brief review to get an opinion
on the acceptability of using the existing pond for quality control in the manner proscribed. MOE
has generally accepted the concept. Please refer to correspondence in Appendix C.

8.4

Inlet Channels
The current subdivision plan includes four (4) open channels draining to the pond. These
channels will convey flows from the roadside ditches. Some form of armouring will be required
in these channels to protect them from scour during high flow event. Details of the armouring
will be developed in the detailed design stage but conceptually this could include permanent
erosion control matting and river stone lining combined with the permanent check dams
discussed previously. which will also reduce erosion potential by slowing flow velocities.

8.5

Pond Outlet
Previous design reports for the Phase 1 development discussed adding a filter hickenbottom
outlet to the pond. However, this is not currently present. It is assumed that the hickenbottom was
deemed unnecessary or prohibitive to construct due to the depth of pond.
We propose that the low flow outlet of the pond will consist of a 200mm high density
polyethylene (HDPE) pipe installed through the concrete weir with an invert matching the
permanent pool level of 246.60m. The pipe will serve to drain the pond below the weir invert and
allow a controlled draw down over approximately a 24 hour time period to ensure sediment
entering the pond is provided time to settle as recommended in MOE Table 4.6.
Pipe sizing and draw down calculations are included in Appendix D, page D-6. It was decided to
size the low flow outlet to drain the proscribed the proscribed extended detention volume of
1,546 cu.m, over a time period between 24 and 48 hours. The rational is for this is that if the pond
drains the entire 10,877 cu.m. extended detention volume in 24 hours, the peak flow rate will be
relatively high and settling for minor storm events with low volumes will be relatively short.
Also, since the weir outlet was sized neglecting any volume below it’s invert, there will be no
adverse flood control impacts from having an elevated water level in the pond when a major
storm event happens. Essentially there is no downside to having the pond water level somewhat
elevated for more than 24 hours after minor rainfall events.
Refer to drawing 2361-Pond and Appendix C an D for concept details of the pond outlet.
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9.0

POND MAINTENANCE
Pond maintenance will be focused in three main areas. Maintaining the inlet channels in a free
flowing condition, maintaining the outlet structure and channel in a free flowing condition and
maintaining sufficient permeant pool volume to meet MOE criteria for quality control.

9.1

Inlet Channels
The pond design includes four inlet channels the convey flows from the development roadways
to the pond. These will be vegetated and have stone armor (rip rap or river stone) on the invert.
Periodic maintenance of vegetation will be required to ensure that the channel flow capacity is
not impacted. It is expected that this would be required every 5-10 years.
The upstream end of each inlet channel will have a permanent rock check dam to filter runoff of
force deposition of same in the roadside ditch. These permanent dams should be inspected
regularly, every spring after winter road maintenance is complete. It is likely that removal of
collected sand and sediment at these dams will be required every spring. Post likely the volumes
to be remove would only require hand tools but backhoes/excavators could be required.
It is expected that finer sediments will be carried through the check dams and are likely to be
deposited where the channels outlet to the permanent pool. Periodic removal of this collected
sediment near the waters edge will be required. The estimated frequency of this clean up would
be every 25-50 years.

9.2

Outlet Structure
It will be important to maintain a free flow condition in the outlet structure and downstream
channel section. It is possible that floating debris could become caught in the 200mm low flow
outlet pipe. Vegetation around the outlet could also spread and obstruct this pipe and parts of the
high flow weir. Inspection and clean up of the outlet structure should be completed annually, in
the spring or early summer.

9.3

Permanent Pool Volume
Maintaining the permeant pool volume is the most challenging and expensive component of over
all pond maintenance. Typically, removal of sediment from a pond requires draining of the pond
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through valved outlet pipes or pumping. Because this pond is fed in part by groundwater,
draining or pumping down will be quite difficult. Instead, dredging measures may be required.
Fortunately, the expected frequency of sediment being required is very low. Calculations for this
frequency have been completed using guidelines provided in the MOE SWMPDM and take into
account expected sediment loading from the upstream drainage area based on imperviousness.
Please see Appendix C, page C-8.
The lowest imperviousness considered by MOE is 35% and the upstream drainage catchment has
a total estimated imperviousness of 27%. Proceeding with calculations based on 35%
imperviousness is inherently conservative. Also, the pond permanent pool volume significantly
larger than required by MOE and equates to a volume of 718 cu.m./Ha.
MOE Figure 6.1: “Storage Volume vs Removal Frequency for 35% Impervious Catchments”
provides expected removal frequencies for storage volumes up to approximately 100 cu.m/Ha
with the resultant removal for wet ponds of 50 years. Since the current pond provides 718 cu.m.
we extrapolate that the expected removal frequency for the pond is every 350 years.
As an alternate check, using MOE Table 6.3 “Annual Sediment Loadings” and again
conservatively assuming an imperviousness of 35%, we find that the expected annual sediment
loading is 0.6 cu.m./Ha. For the 38.55 Ha contributing catchment, this means roughly 23 cu.m.
per year. The provided permanent pool is 27,679 cu.m which is 24,546 cu.m. larger than
calculated to required per MOE guidelines. The estimated loading rate of 23 cu.m year means
that would be estimated to take over 1000 years to fill the pond to the point that it just meets the
necessary volume for Enhanced treatment.
None of the above calculations take into account the proposed sediment control measures
upstream of the pond so these rather large sediment removal frequencies can be considered
somewhat conservative. Based on these calculations and application of upstream sediment
controls we conclude that the municipal requirements to remove sediment from the permeant
pool will be negligible.
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10.0

CULVERTS
The development will contain several road crossing culverts at low points in the right-of-way.
The preliminary design completed to date has included sizing of the most significant of these
structures. The selected design criteria is to pass the peak 1 in 25 year storm flows under free
flow conditions and, the 1 in 100 year flow without overtopping the road way. The Municipality
of Trent Lakes has confirmed their concurrence with this sizing criteria. See Appendix F, page F1
The first culvert analyzed conveys flow from Catchment 201. (See drawing 2361-SWM2) We
have determined that a twin, 500mm CSP culvert will meet the design criteria. The next culvert is
located north of the pond and conveys flows from Catchment 202 as well as a large portion of
Phase I lands. This will require (3) 680x500mm CSP Arch culverts to achieve the design goals.
We recognize that additional culverts will be required at the intersections with Adam & Eve Road
as well as on Street ‘B’ as currently designed. These structures will convey a relatively minor
flow rate and will be sized during detailed design.
The culvert sizing completed to date is considered preliminary and will be re-confirmed and updated during the detailed design phase. Culverts sizes are shown on drawing 2361-SWM2 and
calculations are found in Appendix F Please also refer to Post-Development Otthymo model
schematic in Appendix B, page B-17 for reference to hydrograph numbering.
.

11.0

SEDIMENT AND EROSION CONTROL DURING CONSTRUCTION
The construction phase of a development is typically the time when there is the highest risk of
erosion, leading to sedimentation off site. Construction works involve clearing of vegetation and
exposing soils to the erosive forces. However, the lands of the Phase II development are currently
largely exposed and devoid of vegetative cover. So the construction phase will not be
significantly different from existing conditions.
In order to mitigate the effects of concentrated flows through the construction of swales and road
side ditches, it is proposed that a series of rock check dams be employed during construction.
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These will reduce flow velocities and collect sediment before it can be deposited in the existing
pond or on surrounding roads. We will also be recommending the swale inverts be reinstated with
a row of sod which will provide immediate protection from erosion at the point where the flows
are the most concentrated.
Siltation fencing will be installed in areas of the site as required. At this stage of development
planning it is assumed that siltation fencing will be required generally around the pond and along
the sides of the existing outlet channel. Once graded, the pond banks should be immediately top
soiled and seeded with an annual rye grass mixed with a native vegetation seed mix. This will
allow for rapid vegetative cover as well as allowing long term vegetative growth to become
established as soon as possible.
After pond perimeter grading is completed, additional siltation fence should be installed at the top
of bank to limit flow concentrations and potential erosion of the placed topsoil.
The pond outlet structure installation should be deferred until at after the perimeter grading
around the pond is completed to ensure that a minimum water level is maintained by draining via
the current un-restricted swale.
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12.0

CONCLUSIONS AND RECOMMENDATIONS
Based on the preliminary analysis completed and summarized herein, we conclude that Phase II
of the Granite Ridge subdivision development can be completed in accordance with accepted
stormwater management practice and the requirements of Ministry of Environment.
We recommend the following:
1. Existing emergent groundwater noted on the west side of the site be routed via swales and
culverts to the existing pond in Phase II.
2. Development of the affected Lots 20 and 21, be deferred until after adjacent lots (19 & 22)
are developed and detailed review of the drainage patterns can be assessed.
3. The proposed roadways in Phase II be drained via open grassed swales which will provide
flow conveyance to proper outlets as well as infiltration and filtration of development runoff.
4. The perimeter of the existing pond be graded with a 3m wide safety shelf sloped at 5% and
from there up to a minimum elevation of 247.75m at a slope of 7:1.
5. A controlled outlet structure as described in Section 8.4 and shown on drawing 2361-POND
be installed to ensure post-development peak flows from the pond are equal to or less than
pre-development conditions.
6. The existing pond in Phase II be utilized as is for stormwater quality control of all
development area proposed to drain to it.
7. The quality control function of the pond be enhanced through the addition of a 200mm low
flow pipe which will cause the draw down of the proscribed extended detention volume to
occur over 24 hours.
8. Quality control for the west portion of the site be achieved through passive measures
including infiltration and filtration through existing vegetation. Roadway runoff treatment
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APPENDIX A
Existing Pond Analysis & Rating Curve
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APPENDIX D
Proposed Stormwater Pond & Outlet Design
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Otthymo Modelling Summary

E1

E2

E3

E4

E5

E6

E7

E8

E9

E10

E11

E12

E13

E14

E15

E16

E17

E18

E19

E20

E21

E22

E23

E24

E25

E26

APPENDIX F
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