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Total Phosphorus:

Add the following paragraph to Section 7.4.5 (second last paragraph):

“It is an objective of the Town that there be no net increase in phosphorus loadings as a result
of development. It is recognized that this objective is achieved by requiring stormwater
management ponds stormwater in North Oakville East to meet the MOE’s Enhanced (Level 1)
Guidelines.  Provided the MOE's Enhanced (Level 1) Guidelines are met, there is no
requirement to further analyze total phosphorus during development approval.”



Hydrology Model and Hydraulic Model
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NORTH OAKVILLE SUBWATERSHED
MANAGEMENT STRATEGY
(WITHOUT PREJUDICE)

Mediation Item: Hydrology model and hydraulic model for a portion of Joshua’s Creek

floodplain mapping (May 31, 2007)

Issue:

Clarification of hydrology and hydraulics modeling details for the purpose of preparing final
Joshua’s Creek floodplain mapping south of Burnhamthorpe Road along the western tributary of
Joshua’s Creek (“area of interest”).

Agreement:

a)

b)

d)

The Town’s existing conditions GAWSER model will be used for the calculation of a range
of flows to be input to the hydraulic model. Modifications will be made to the model to
increase model discretization and add reservoir routing. Changes to the GAWSER model
(discretization) must ensure that hydrograph characteristics at the confluence with the Main
Branch are generally replicated.

The HEC2 model will be used for the calculation of water levels for the 100 year and
Regional Storm. The May 2007 topographic survey will provide existing conditions
topographic information as the basis for this model. The model will be started at critical
depth at a location a few hundred metres downstream of the area of interest such that the
downstream boundary conditions and water levels are accurately reflected in the model.

There are two methods available to refine the flood levels through the area of interest. They
include applying appropriate areal flow reduction (on drainage area basis) throughout the
subcatchment and reservoir routing analyses. The HEC2 model will be run first using solely
flow reductions along the creek system and secondly by adding results of the reservoir
routing analysis.

To develop the discharge storage curve for reservoir routing, HEC2 results are to be used
along with new topographic data. This should be done in two stages — using low flow and
high flows.



€)

g)
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The reservoir routing analysis is to be carried out by routing the flow hydrographs through a
reservoir that reflects the flood storage available in the area of interest. The reservoir routing
analysis will result in a predicted water level and potential reduction in flows. These reduced
flows should then be introduced into the HEC2 model to check the calculated surface water
levels. The higher of these water levels calculated from the reservoir routing analyses
(reservoir routing water level from GAWSER model or HEC2 model using reservoir routed
flows) will be used for this methodology. The use of the reservoir routing approach must
consider existing and future Regional Storm runoff volumes.

The Town and NOMI consultants will carry out separate analyses, compare results and
review with Conservation Halton prior to finalizing flood levels in the area of interest.

The final floodplain mapping for the area of interest is subject to reguiatory approval of
Conservation Halton. ,




Regional Storm Flood Protection
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NORTH OAKVILLE SUBWATERSHED
MANAGEMENT STRATEGY
(WITHOUT PREJUDICE)

Mediation Item: Regional Storm Flood Protection (May 30, 2007)
Issue:

The Subwatershed Management Strategy for the Oakville North Subwatersheds and the witness
statements of Ray Tufgar and Ray Guther currently require that the stormwater management targets
include control of flow peaks to pre-development levels for all design events up to and including the
Regional Storm Event.

The concern is that control to Regional Storm levels results in excessively large SWM ponds and that the
control requirements include control of peak flow rates to pre-development levels for all return period
events up to and including the 1:100 year design flow only, with the exception of Joshua’s Creek where
" control of the Regional Storm event is to be included.

The principle behind providing peak flow control of the Regional Storm is to protect downstream
landowners from increased risk to life, and increased risk to property damage.

Agreement:

The Subwatershed Study recommends that stormwater management targets include control of the peak
flow to predevelopment levels for the 2 year to 100 year return period events and the Regional Storm.
However, future land use development applications may carry out an investigation of the potential
increase to flood risk to confirm if Regional Storm controls are necessary. This analysis is to include the
increase in risk to life as well as the potential for flood risk to private, Municipal, Regional, Provincial
and Federal property under Regional Storm conditions. If the study finds, and the Town and
Conservation Halton concur in that finding, that no increase in risk occurs to downstream landowners or
public uses, the Town in conjunction with Conservation Halton will conclude, subject to consideration of
any other relevant factor within their respective mandates, that control at the Regional Storm level is not
required. Evaluation of risk may include but not be limited to:

o  The analysis will be conducted for all development within Oakville North for the watershed under
consideration;
o The analysis for potential increase in flood risk will be conducted for the entire downstream
watercourse to its outlet at Sixteen Mile Creek;
¢  That the examination of potential increase to flood risk include:
- Potential increase in flood elevations;
- Potential increase in flood velocities;
- Potential for the foregoing increases to adversely effect all landowners including individuals,
municipal agencies, provincial agencies (MTO, MOE, etc.), and federal agencies;
- Potential for the foregoing increases to adversely effect all land uses including road crossings,
private access roads, parks, storm sewer outlets, etc.;
- Potential for the implementation of mitigation measures to address any increase in risk as an
alternative to the requirement to control Regional Storm flows.

It is understood that not all increases in flood velocity or flood elevation will necessarily lead to an
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Without Prejudice
June 19, 2007

Proposed Policy regarding Regional Storm Controls

1. Change the title of Section 7.4.13 from “Floodplains” to “Flood Control”.

2. Add the following new section number and title to the exisﬁng policy in Section 7.4.13:
“7.4.13.1 FLOODPLAINS”

3. Add a new Section 7.4.13.2 as follows:
“7.4.13.2 PEAK STORMWATER FLOW CONTROL

The North Oakville Creeks Subwatershed Study recommends that
stormwater targets include control of the peak flow to
predevelopment levels for various. return periods, including the
Regional Storm. Through the land use development application
process, an investigation of the potential increase to flood risk may
be carried out to confirm if Regional Storm controls are necessary,
in accordance with the directions established in the North Oakville
Creeks Subwatershed Study.

GOODMANSW\5460055.2



Erosion Control for Storm Water/Management Erosion Thresholds
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North Oakville
Subwatershed Management Strategy
(Without Prejudice)

Mediation Item: Erosion Control for Stormwater Managemént (May 31, 2007)
Erosion Thresholds

Issue:

Clarification of requirements for determination of erosion thresholds and erosion control
analysis for stormwater management. '

- Agreement:

While it is acknowledged that water quality and water quantity are integral components
of the proposed stormwater management (including treatment train) approach in North
Oakville, so too is erosion control. Stormwater flows need to be controlled and released
in such a manner that existing channel erosion or aggradation is not exacerbated by the
land use change. This is accomplished through the incorporation of erosion thresholds
within the stormwater management strategy. '

Erosion thresholds will be determined for each stormwater management facility, based on
the following steps:

1. Downstream of a proposed SWM facility, the most sensitive (or less stable) reach
will be identified through a Rapid Field Assessment or suitable synoptic level
survey. As a general approach, the spatial extent should include the stream length
to the next downstream confluence and at least one reach (as defined in the EIR
stage) beyond to ensure that highly sensitive channels, in relative close proximity
to the SWM Pond, are included in the assessment (Figure A).

2. Once the most sensitive reach has been selected, detailed field work will be
completed to a suitable level of resolution to be representative of field conditions.
The data collected must be thorough enough to permit a range of hydraulic
analyses to be completed.

3. The erosion threshold would be selected through a suite of analytical techniques,
including, but not limited, to substrate and bank shear stress and permissible
velocity. The actual threshold value will be selected based, in part, on the
experience of the practitioner and shall be representative of the field conditions.

4. Tt is possible that the site selected is so unstable that the stormwater management
may not satisfy the erosion control target. In this instance, restoration of the
stream would be warranted and an erosion threshold from the next most sensitive
area be used. '

5. In the North Oakville area, erosion threshold work will need to be extended
downstream of Dundas Street (beyond the boundary of the EIR Subcatchments
and as per Step 1). Also, while it is anticipated that numerous thresholds would be
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warranted in each watershed, it is possible that one, sensitive downstream value
may govern (see Figure A).

Once the erosion threshold has been provided, exceedance analyses should be completed
using a continuous flow model. Specifically, the frequency and duration of time
(expressed as hours) that the erosive threshold flow is exceeded, in the pre-development -
condition, is to be matched in the post-development condition. It is acknowledged that
matching may be difficult due to scalar factors, sensmwty of the analytical methods and
degree of stability of the receiving channel. It is agreed that, if the results are within
approximately 5% of the pre-development condition, this constitutes a ‘match’. Before
this is accepted, work nceds to be completed as to the likely effects and implications of
this nominal increase to determine whether further mitigation or model refinement or
monitoring is warranted. In this approach, any increase in runoff volume would be
released from the stormwater management facility below the erosive threshold ﬂow ‘This
would typically take the form of increased baseflow in the channel.

It should be noted that, while the erosion threshold assessment is conducted on a single
Subcatchment Area basis, the proponent must be aware that areas downstream need to be
considered when selecting the most sensitive reach as depicted in Figure A,
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Figure A. A hypothetical example illustrating relevant erosion threshold procedures in
the context of Subcatchment Areas.

Governing threshold
sife for P1in absence
‘of stream restora
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Erosion Threshold Site threshold
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Reach Break

Note: The most sensitive reach for SWM P1 is highlighted in the green shaded area
downstream of the pond. However, an assessment of downstream reaches beyond the
subcatchment boundary is required in order to ensure that no additional impacts are
created. Moreover, if restoration of the medium constraint stream is anticipated, then an
analysis of downstream reaches would be required to determine the govemning threshold
for SWM P1. As discussed in the previous text, the governing threshold could be located
downstream of Dundas Street (beyond the boundary of the EIR Subcatchments),
depending on the relative sensitivity of stream conditions. In this example, the shaded
area in Subcatchment A would govern as the most sensitive reach for SWM P1. Also, in
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the event that the shaded area downstream of SWM P1 was so unstable that erosion

threshold targets could not be met, this reach could be restored and enhanced and the
threshold for Subcatchment C would then apply.




Infiltration
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OAKVILLE NORTH SUBWATERSHED
MANAGEMENT STRATEGY
(WITHOUT PREJUDICE)

Infiltration
Issue:

As part of the North Oakville Creeks Subwatershed Study infiltration of surface water to the groundwater
system was considered and recommendations have been provided as it relates to future land use changes,
drainage and stormwater management.

Concern has been expressed that clarification is needed on some of the report wording,

Proposed Approach:

A meeting was held to discuss the proposed wording changes. The following notes summarize the
results.

1. We reviewed witness statement comments regarding the hydrogeology findings in the Town of
Oakville, North Oakville Creeks Subwatershed Study.

2. It is agreed that, with respect to groundwater infiltration issues, there are refinements required in the
wording between Section 6.3.6.2 (management strategy) and Section 7.4.5 (implementation strategy).
In addition, clarification is needed between the first and last bullets in Sections 7.4.5 as they are
currently presented.

3. Tt is agreed that these refinements can be achieved by rewording the first and last bullets in Section
7.4.5 as follows:

First Bullet:

£ Any underground services must consider hydrogeological functions/characteristics and must use Best
Management Practices, where feasible and practical, to preserve:
- Groundwater sources to terrestrial features;
- Wetland features (i.e., maintain water levels);
- Baseflow to streams;
- Groundwater quality;
- Groundwater recharge (e.g., use of perforated storm sewers — Etobicoke Infiltration System)

Last Bullet:

£ Design servicing to minimize net changes to the hydrological and hydrogeologic conditig

February 22, 2007



Maintaining Stage/Storage/Discharge Characteristics
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OAKVILLE NORTH SUBWATERSHED
MANAGEMENT STRATEGY
(WITHOUT PREJUDICE)

Maintaining Stage — Storage - Discharge Characteristics
Issue:

The Subwatershed Management Strategy for the Oakville North Subwatershed Strategy and witness
statements of Ray Tufgar and Ray Guther currently require that, if any alternatives are made to a
stream, or its floodplain, that the stage-storage-discharge characteristics are to be maintained as under
existing conditions, up to and including the Regional Storm Event. ’

It is acknowledged that medium constraint streams may be lowered in North Oakville, subject to the
necessary approvals. ,

The concern is that, if a stream is lowered, the frame of reference for the stage (or elevation) will
change and it is not feasible to maintain stage-storage-discharge.

The principle behind maintaining stage-storage-discharge is to preserve the floodplain storage
characteristics through various flow depths. This will then maintain peak discharge levels for the full
range of design events, thereby protecting downstream lands from potential increases in either flood
depths or erosion. Similarly, when flow stages are maintained for the full range of flows, it prevents
upstream lands from being impacted by increased flood elevations, and acts to maintain depth-
storage-characteristics to preserve floodplain storage.

Revised Wording:

Any modification to a stream or its associated floodplain must address the storage characteristics in
such a manner as to protect both the downstream recejving reach and upstream reaches from adverse
impacts as follows: ’

e  Storage-discharge characteristics must be preserved in a manner to prevent increases in peak
flowrates in downstream reaches. :

»  Any changes to a stream reach must address upstream impacts as well, specifically ensuring that
there are no adverse impacts on hydraulics (i.e. no increase in flood levels) on adjacent and
upstream properties

e Where application of the storage-discharge criteria results in an adverse impact to an upstream or
adjacent property (i.e. increase in flood elevation), adherence to Stage-storage-discharge criteria
(i.e. thereby avoiding the impact), or alternatively obtaining the consent of the impacted property
owners, will be required

e In addition the lowering of a stream must consider the potential lowering of flood elevations in
upstream reaches that are not Jowered thereby, reducing floodplain storage and potentially
increasing peak flows. This potential is to be evaluated and mitigative measures proposed to
prevent increases in peak flows. :

e  The storage-discharge characteristics are 10 be evaluated for all range of design events 2, 5, 10,
25, 50, 100 year and Regional storm events. ’

February 21, 2007
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NORTH OAKVILLE SUBWATERSHED
MANAGEMENT STRATEGY
(WITHOUT PREJUDICE)

Mediation Item: Depressional Storage (May 30, 2007)
Issue:

The existing lands within Oakville North have a significant number of depressional areas that are poorly
drained. The characteristics of this topography have an impact on the response characteristics of the area
during precipitation and runoff events.

The North Oakville Creeks Subwatershed Study has indicated that, as part of the Environmental
Implementation Report (EIR), that the storage within the topographic depressions be refined. This is to
be checked against the storage within proposed stormwater management ponds in the drainage area to
verify that the SWM pond storage is equal to or greater than the depressional storage.

Agreement:

To clarify the requirements, the following is proposed.

1. In general, the hydrologic model incorporates depressional storage to establish unit area target
flow rates. The calculation and comparison of depressional storage to SWM storage is intended
as a check to ensure that existing condition peak flow rates do not increase as a result of land
development. The principle behind this approach is to ensure that the hydrologic analysis and
SWM approach reflects the existing site conditions that include a number of topographic
depressions.

2. The principle is to ensure that the natural depression storage is maintained in the SWM system.
This approach is not to include artificially created storage such as that created by embankments or
dug facilities. The topographic depressions are illustrated on Figure A, referred to as pits, ponds
and depressions. Current mapping does not provide for accurate delineation of these depressions.

3. During the EIR stage, more detailed topographic mapping and other relevant inVestigations are to
confirm the existence, nature, (natural or artificial), and storage volume of these depressions.

4. To ensure that the storage volume of the depressional areas is maintained, the calculated
depression volume is to be compared to the SWM pond volume of the proposed SWM facility
within the same drainage area. If the depressional volume is less than or equal to the SWM
facility volume, no additional analysis or change to the SWM facility design is required. In the
event that the depressional storage is greater than the SWM facility volumes, the SWM facility
volume (as noted in item 5) is to be adjusted to be equal to the depressional storage volume.

5. Calculations and volume comparisons shall be done as follows:
e 2 year event: Calculate the 2 year depressional volume and compare this volume to the water
quality (extended detention and permanent pool) volume in the SWM facility.
e 100 year event or Regional Storm (whichever is applicable): Calculate the 100 year or
—_ Regional Storm depressional volume and compare it to the total storage volume (permanent
and active storage) in the SWM facility (up to 100year or Regional Storm event).
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Stream Corridor Components
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North Oakville
Subwatershed Management Strategy
(Without Prejudice)

Mediation Item: Stream Corridor Components (May 31, 2007)
Issue:

Clarification of terminology and components for stream corridor width determination and
application.

Agreement:

See attached Figures 6.3.15a and 6.3.15b (Confined and Unconfined River and Stream
Corridors) and Figure 6.3.15¢ (Flow Chart):
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North Oakville
Subwatershed Management Strategy
(Without Prejudice)

Mediation Item: Stream Corridor Components (Méy 31, 2607)

Issue:

Clarification of terminology and components for stream corridor width determination and
application. :

Agreement:

See attached Figures 6.3.15a and 6.3.15b (Confined and Unconfined River and Stream
Corridors) and Figure 6.3.15c (Flow Chart):




Confined River and Stream Corridor
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Figure 8.3.15¢
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Stream Corridor Cross-Section and Flow Chart

Figures 6.3.15 a, 6.3.15 b and 6.3.15 ¢ agreed upon in mediation will be added to the
Secondary Plan as Appendix 7.4. In addition, a policy is to be added to section 7.4.7.2 of the
Plan as follows:

“Stream Corridor Components: Appendix 7.4 illustrates the required components of Stream
Corridors and provides direction on how they are measured.”

2303365.1



Storm Water Management Ponds Outside of Cores and Linkages



ATTACHMENT “1” pLo41188 Page 31 of 36

NORTH OAKVILLE SUBWATERSHED

MANAGEMENT STRATEGY
(Without Prejudice)
Mediation Item: Stormwater Management Ponds (SWM) Outside of Cores and Linkages (June 19,
2007)
Issue:

The Town’s North Oakville Creeks Subwatershed Study (NOCSWS) and the North Oakville
Management Inc. Subwatershed Studies (NOMI SWS) recommend differing SWM pond locations.
Changes have been made to ponds and their location to agree upon a final SWM plan for incorporation
into the NOCSWS and North Oakville East Secondary Plan. .

Agreement:

a)

b)

All SWM ponds illustrated in the Town’s NOCSWS (August 2006) and the NOMI SWS (August
2004) along with a few suggested new ponds are shown on Figure A. As part of these discussions,
SWM ponds were numbered for reference purposes only.

Mediation did not include discussions on the specific location of NOMI proposed SWM ponds
partially in cores. These include ponds 8, 9, and 33.

Discussions regarding each of the proposed SWM locations (Town and NOMI ponds) resulted in
agreement on revisions to some SWM pond location recommendations.

Figure B reflects the agreed upon and not agreed upon conceptual SWM pond locations. Table A
presents the status of all SWM ponds (i.e., agreements on ponds that can be removed, ponds that are
needed, ponds not agreed upon and pond not discussed). :

1S '
It is noted, and agreed upon, that the plax)é (Figure B).are conceptual, illustrating the general number
of ponds and their location. During the Environmental Implementation Report (EIR) phase, the
number, location and size of SWM ponds will be finalized.

In areas with drainage areas that are judged to be less than 5 hectares, no SWM ponds are shown. In
these locations, subject to confirmation that drainage areas are less than 5 hectares, it is intended that
other Best Management Practices may potentially be implemented to address water quality and
quantity control requirements. The final approaches to these areas will be addressed as part of the
EIR phase.




Figure A - SWM Pond Discussions
June 19, 2007
Without Prejudice
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gure B - SWM Pond Locations
June 19, 2007
Without Prejudice
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Table A

Table A

Comments on Subwatershed Study Stormwater Management Pond Locations

(See Figure A for SWM pond locations)

Pond Comments
1 . .
* Pond not agreed upon
2 * Pond removed, subject to confirmation of drainage area at FIR stage
* Best Management Practices approach will be used in this drainage area that
is less than 5 hectares in size.
3 * Pond needed; outlets to SMB-3
4 ® Pond needed; outlets to SMB-4
5 * Pond needed; potential to be combined with Pond Ja; to be addressed at EIR
5(a) * Pond needed; potential to be combined with Pond 5; to be addressed at EIR
stage A
6 ¢ Pond needed in approximately this location to outlet to SMA-9
7 Pond removed on the understanding that Pond 7 is combined in Pond 6; to
be addressed at EIR stage
8 * Pond not discussed (in core)
8a * Pond needed,; intent is to control flows prior to release across
Burnhamthorpe Road
9 * Pond not discussed (in core)
9a * Pond needed,; intent is to control flows prior to release across
Burnhamthorpe Road
10 * Pond needed in this general location; SWM pond may be located on the
green stream, to be addressed at EIR/FSS stage
11 e Pond needed
11(a) e Pond needed unless Best Management Practices can be used; to be
addressed at EIR stage
12 ¢ Pond needed
13 * Pond not agreed upon ]
14 * Pond needed
15 e Pond needed
16 * Pond needed; intent is to control flows prior to release across
Burnhamthorpe Road
17 ¢ Pond needed
17(a) * Pond needed; potential to combine Pond 17 with Pond 17a; to be addressed
at EIR stage
18 * Pond removed
19 * Pond not agreed upon
20 .

Pond removed subject to confirmation that this pond is not needed to




Table A

maintain the function of the wetland in Core 5; to be addressed at EIR stage.

21 Pond not agreed upon

22 Pond needed

22(a) _Pond not agreed upon |

23 Pond needed; intent is to control flows prior to release across Sixth Line

24 Pond needed; intent is to control flows prior to release across
Burnhamthorpe Road

25 Pond needed; EIR must address drainage to the top of stream reach MOC-6
to preserve the function of this stream

26 Pond removed; combined with Pond 27

27 Pond not agreed upon

28 Pond removed; combined with Pond 27

29 Pond needed; intended to outlet to MOC-2 (to be confirmed at EIR stagé}
EIR must address drainage to the top of stream reach MOC-6 to preserve
the function of this stream

30 Pond not agreed upon

30(a) Pond removed

31 Pond not agreed upon

32 Pond needed

33 Pond not discussed (partially in core)

34 Pond removed (same as Pond 29); to be resolved at EIR stage

35 Pond needed on west side of stream JC-10a

36 Pond needed on east side of stream J C-10a

37 Pond removed; SWM approach to this area wil] be detailed as part of park
plan '

38 Pond needed; location OK outside of 100 year floodline; outlet to JC-8, not
to Button Bush wetland

39 Pond needed

40 Pond removed; drainage area is less than 5 hectares; to be confirmed at EIR
stage; BMP approach can be used.

41 Pond needed to outlet to J13

42 Pond needed

43 Pond needed

44 Pond needed T

45 Pond needed




Table A

46 Pond needed

47 Pond not agreed upon

48 Pond needed; may also need pond on west side of J C-19; to be addressed at
EIR stage

49 Pond removed; drainage to Pond 51

50 Pond needed

51 Pond shown; may be combined with Pond 56; to be addressed at EIR stage

52 Pond needed — to outlet to stream JC-36, need to maintain same drainage
area :

53 Pond removed on understanding that majority of lands in this area drainto
Pond 52; balance of area likely small enough to use BMP approach

54 Pond needed

54(a) Pond not agreed upon

55 Pond not agreed upon

56 Pond not agreed upon

57 Pond removed; not needed

58 Pond removed; SWM approach to be addressed as part of EIR; BMP
approach likely to be used due to drainage area size

59 Pond removed; cemetery lands

60 Pond needed; intent is to control flows prior to release across Trafalgar
Road ; outlet to JC-10a; may need another pond on east side of Trafalgar
Road; to be addressed at EIR stage

61 Pond needed R
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Attachment 1 PLO41188

NORTH OAKVILLE SUBWATERSHED
MANAGEMENT STRATEGY

Mediation Item: Changes to EIR Subcatchment Boundaries (June 29, 2007)

Issue:

Should additional subcatchment boundaries be added to Town's North Oakville Secondary Plan
Appendix 7.2,

Agreement;

With respect to the boundaries numbered on the attached copy of Appendix 7.2:

a)
b)

c)

d)

¢)

Line 1 will be added;
Line 2 will be added;

Line 3 will be added with a foomote as follows: This EIR boundary separates EIR and FSS studies
east and west of Sixth Line. The issue shared by both areas is the outlet of drainage from lands east
of Sixth Line through lands west of Sixth Line and pond locations. Separate EIR/FSS studies may be
completed for cach subcatchment as long as whichever EIR/FSS proceeds first prepares a scoped
drainage and stormwater management plan addressing drainage area boundaries, outlet elevation,
outlet location and potential grading implications of outlet conditions as well as SWM control needs
for both areas (conceptually only in area not proceeding first; FSS level of detail on area proceeding
first).

Line 4 will be added with a footnote as follows: This EIR boundary separates EIR and FSS studies
north and south of Burnhamthorpe Road. The issue shared by both areas is the outlet of drainage
from lands north of Burnhamthorpe Road through lands south of Burnhamthorpe Road and pond
locations. Separate EIR/FSS studies may be completed for each subcatchment as long as whichever
EIR/FSS proceeds first prepares a scoped drainage and stormwater management plan addressing
drainage area boundaries, outlet elevation, outlet location and potential grading implications of outlet
conditions (i.e., potential stream relocation/lowering including consideration of possible alternative
conditions relating to minimum interim requirements versus ultimate final conditions) as well as
SWM control needs for both areas (conceptually only in area not proceeding first; FSS level of detail
in arca proceeding first),

Line § will be added; line Sa will be removed;

A modified line 6, as shown on Appendix 7.2, will be added with a footnote as follows: This EIR
boundary separates EIR and FSS studies on either side of the Joshua’s Creek. The EIR/FSS that
proceeds first, (on either side of this line), is to prepare a scoped drainage and stormwater
management plan addressing drainage area boundaries, outlet elevation, outlet location, potential
grading implications of outlet conditions, potential stream relocation/lowering including
consideration of possible alternative conditions (i.e., minimum interim requirements versus ultimate
final conditions) and SWM control needs for both subcatchments (conceptually only in area not
proceeding first; FSS level of detail in area proceeding first), as well as the potential new linkage east
of Joshua’s Creek and potential stream relocation into this linkage. As part of the assessment of



stream relocation into the linkage, the preservation of the function of the Joshua's Creek floodplain
must be addressed.

With respect to the potential relocation of stream JC-9, this agreement, which specifies technical
requirements, does not identify or assign responsibility to the Town of Ozkville or any landowner(s)
for the design, approvals or construction associated with such potential reJocation.
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Temperature and Dissolved Oxygen



NORTH OAKVILLE SUBWATERSHED
MANAGEMENT STRATEGY
(WITHOUT PREJUDICE)

July 12, 2007

Mediation Item: Stormwater Management —~ Temperature and Dissolved Oxygen Targets

Issue:

The North Oakville Creeks Subwatershed Strategy indicates the need for water quality controls to protect
the receiving watercourses. This issue pertains to Fourteen Mile and East Morrison Creeks. Of particular

concern are the targets which are set for water temperature and dissolved oxygen (DO) for fisheries
protection.

There is concern with regard to the ability to meet specific in-stream targets, particularly for temperature

control. [t is possible that the current in-stream water temperatures may be higher than the targets that
have been set.

Agreement:

Targets for temperature and DO will be modified to relate to what exists in current in-stream conditions.
As a result, the following is recommended and agreed.

A conservative target of maximum daily temperature of 20°C will be adopted for the purposes of
fisheries protection and applied to the stormwater management works associated with the lands
draining to Fourteen Mile Creek (reaches 14W-1, 14W-1a, 14-2 and 14W-12) and East Morrison Creek
(reach MOC-4). A conservative DO target of 6mg/l will also be adopted which is the Provincial

Walc{) Quality Objective (MOE, 1994) for cold water fisheries associated with a water temperature
of 20°C.

The existing temperature and DO regimes of these creeks have not yet been determined. It may be
that existing maximum daily temperatures in the above-mentioned creeks already exceed 20°C and
DO is below 6mg/\. If this is the case, it would be reasonable to develop targets based on the existing
conditions. In other words, the targets would be to keep temperatures below the existing maximum
daily temperature and DO above the existing concentrations.

It is recommended that a temperature and DO monitoring program be established for these systems
and that this monitoring begin prior 10 development to establish a baseline against which the
recommended targets of 20°C and 6mg/l can be assessed and modified where appropriate,

SWM facilities will incorporate measures to address temperature reduction where feasible and
practical. 11 is agreed that there are limited measures available to be used for temperature reduction
including pond, outfall and creek plantings, bottom draw outléts, pond configuration and outfall
cooling trenches. The use of these measures, the specifics of which will be approved by thé Town of
Oakville and Conservation Halton, will be assessed during the EIR. Should post construction show
that temperature targets are not being met where these types of measures are included in pond design,
it is recognized that there may be very limited opportunities to further reduce temperatures. In these
cases, the use of these types of measures will be reviewed to see that they are operating properly and




functioning as designed and if so, there will be no impact to pond assumption.  In other words, best
efforts use of acceptable measures for temperature reduction on SWM facilities is required.

With respect to DO, Enhanced Level requirements for SWM facility design do not specifically
address DO performance levels. Therefore, DO targets and monitoring are for the purposes of
collecting data on the functioning of these facilities from a DO perspective. It will be analyzed to
determine their function with respect to DO, but results will not impact pond assumption.
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NORTH OAKVILLE SUBWATERSHED
MANAGEMENT STRATEGY

Mediation Item: Changes to EIR Subcatcbment Boundaries (June 29, 2007)

Issue:

Should' additional subcatchment boundaries be added to Town’s North Oakville Secondary Plan
Appendix 7.2,

Agrecment:

With respect to the boundaries numbered on the attached copy of Appendix 7.2:

a)
b)

)

d)

Line | will be added;
Line 2 will be added;

Line 3 will be added with a footnote as follows: This EIR boundary separates EIR and FS$ studies
cast and west of Sixth Line. The issue shared by both areas is the outlet of drainage from lands east
of Sixth Line through lands west of Sixth Line and pond locations. Separate EIR/FSS studies may be
completed for cach subcatchment as long as whichever EIR/FSS proceeds first prepares a scoped
drainage and stormwater management plan addressing drainage area boundarics, outlet elevation,
outlet location and potential grading implications of outlet conditions as well as SWM control needs
for both areas (conceptually only in area not proceeding first; FSS fevel of detail on area proceeding
first).

Line 4 will be added with a footnote as follows: This EIR boundary separates EIR and FSS studies
north and south of Burnhamthorpe Road. The issue shared by both areas is the outlet of drainage
from lands north of Burnhamthorpe Road through lands south of Burnhamthorpe Road and pond
locations. Separate EIR/FSS studies may be completed for cach subcatchment as fong as whichever
EIR/FSS proceeds first prepares a scoped drainage and stormwater management plan. addressiig
drainage area boundaries, outlet elevation, outlet location and potential grading implications of outlet
conditions (i.e., potential stream relocation/lowering including consideration of possible alternative
conditions relating to minimum interim requirements versus ultimate final conditions) as well as
SWM control needs for both areas (conceptually only in area not proceeding first; FSS level of detail
in areq proceeding firsty.

Line 5 will be added; line 5a will be removed;

A modified line 6, as shown on Appendix 7.2, will be added with a footnote as follows: This EIR
boundary separates EIR and FSS studies on either side of the Joshua's Creek. The EIR/FSS that
proceeds first, (on cither side of this line), is to prepare a scoped drainage and stormwater
management plan addressing drainage area boundaries, outlet elevation, outlet Jocation, potential
grading implications of outlet conditions, potential stream relocation/lowering including
consideration of possible alternative conditions (Le., minimum interim requirements verses. ultimate
final conditions) and SWM control needs for both subcatchments {conceptually only in area not
proceeding first; FSS level of detail in arca proceeding first), as well as the potential new linkage east
of Joshua’s Creek and potential stream relocation into this linkage. As part of the assessment of
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stream relocation into the linkage, the preservation of the function of the Joshua’s Creek floodplain
must be addressed.

With respect to the potential relocation of stream JC-9, this agreement, which specifies technical
requirements, does not identify or assign responsibility to the Town of Oakville or any landowner(s)
for the design, approvals or construction associated with such potential relocation,




NORTH OAKVILLE SUBWATERSHED
MANAGEMENT STRATEGY
(WITHOUT PREJUDICE)

July 12,2007

Mediation Item: Stormwater Managerent — Temperature and Dissolved Oxygen Targets

Issne:

The North Oakville Creeks Subwatershed Strategy indicates the need for water quality controls to protect
the receiving watercourses. This issae pertains to Fourteen Mile and East Mortison Creeks, Of particular
concern are the targets which are set for water temperature and dissolved oxygen (DO) for fisheries
protection, :

There is concern with regard to the ability to meet specific in-stream targets, particularly for temperature
control. ‘It is possible that the current in-stream water temperatures may be higher than the targets that
have been set.

Agreement:

Targets for temperature and DO will be modified to relate to what exists in current in-stream conditions.
As a result, the following is recommended and agreed. o

o A conservative target of maximum daily temperature of 20°¢ will be adopted for the purposes of
fisheries protection ‘and applied to the stormwater managefment works associated with the -lands
draining to Fourteen Mile Creek (reaches 14W-1, 14W-1a, 142 and  14W-12) and East Morrison Creek
(reach MOC-4}, * A conservative DO target of 6mg/l will also be adopted which. is the Provincial

Waiccr) Quality Objective (MOE, 1994) for cold water fisheries associated with a water temperature
of 20°C.

o The existing temperature and DO regimes of these creeks have not yet been determined. It may be
that existing maximum daily temperatures in the above-mentioned creeks already exceed 20°C and
DO is below 6mg/l. i this is the case, it would be reasonable to develop targets based on the existing
conditions. In other words, the targets would be to keep temperatures below the existing maximum
daily temperature and DO above the existing concentrations:

¢ It is recommended that a temperature and DO monitoring program be established for these systems
and that this monitoring begin prior to development 1o ‘establish 2 baséline against which the
recommended targets of 20°C and 6mg/! can be assessed and modified where appropriate.

SWM facilities will incorporate:measures to-address temperature reduction where feasible and
practical. It is agreed that there are limited measures avaiiable to be'used for température reduction
including pond, outfall and creek plantings, bottom draw outlets, pond configuration and outfall
cooling trenches. The use of these measures, the specifics of which will be approved by the Town of
Oakville and Conservation Halton, will be assessed during the EIR.. Should post-¢onstruction show
that tempéerature targets are not being met where thege types of measures arg included in pond design,
it is recognized that there may be very limited opportunities to furthér reduce temperatures. In these
cases, the use of these types of measures will be reviewed to'see that they are operating properly and




functioning as designed and if so, there will be no impact to pond assumption.  In other words, best
efforts use of acceptable measures for temperature reduction on SWM facilities is required.

With respect to DO, Enhaniced Level requirements for SWM facility design do not specifically
address DO performance levels. Therefore, DO targets and monitoring are for the purposes of
collecting data on the functioning of these facilities from a DO perspective, It will be analyzed to
determine their function with respect to DO, but results will not impact pond assumption.
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NORTH OAKVILLE SUBWATERSHED
MANAGEMENT STRATEGY
(WITHOUT PREJUDICE)

Mediation Item: Monitoring (July 26, 2007)

Issue:

The subwatershed study included monitoring requirements for: A. erosion and sediment control
B. stormwater management facilities, C. monitoring of modified streams, and D. monitoring of
stormwater management works, municipal services and trails installed by a landowner within the
Natural Heritage System. This summary is to provide the principles of monitoring for which the
fandowners/developers are responsible in respect of A, B, C, and D above. 1t does not include
data collection or characterization that may be required as part of the Environmental
Implementation Report.

Agreement:

A. Erosion and Sediment Control (ESC)

1.

2.

An ESC plan will be required to be submitted to the Town of Oakville. The plan must
be reviewed and approved by the Town prior to any clearing and grading.

The ESC requirements will follow applicable approved guidelines and bylaws in
effect at the time of development. Deliverables will include a site alteration design

report, an existing site conditions survey plan, an ESC plan, and a schedule of
monitoring and reporting.

The ESC plan will include inspection, sampling for total suspended solids at all
outlets from the ske, and reporting of results.

. Remedial actionto correct deficiencies of erosion and sediment control practices and

facilities may be required based on either inspection or sampling results

B. Stormwater Management Facilities

1.

Stormwater management (SWM) facilities constructed in the conveyance system and
at the end-of-pipe will be included in the monitoring program, which applies to the
period prior to the assumption of the facilities by the Town. The monitoring plan will
include monitoring of the receiving system for the effectiveness of the stormwater
management facilities at the location of the outfall for the purpose of water quality
monitoring, and at a location or locations to be determined through the EIR for the
purpose of erosion control Monitoring will follow applicable approved guidelines in
effect at the time of development. These guidelines will replace Appendix KK -
Stormwater Pond Monitoring Protocol from the Subwatershed Study. The Town of
Oakville and Conservation Authority will consult with the North Oakville tandowners
in the preparation of such guidelines. Monitoring requirements will be reflected in
subdivision agreements.




Privately owned SWM facilities are not included in this mediation document and will
be subject to site specific requirements at the time of application.

All SWM facilities to be assumed by the Town will be monitored by the owner for
design conformance, maintenance of function and hydraulic performance. Monitoring
and reporting requirements are to be reviewed and approved by the Town

Facilities with water quality function(s) will be monitored by the owner for
performance in meeting the specific pond design target for total suspended solids
(80% removal). Total phosphorus and temperature sampling will also be required.
Facilities subject to Ontario Water Resources Act approval may be required to do
additional monitoring as a condition of the Certificate of Approval.

C. Monitoring of Modified Streams

1.

A multidisciplinary monitoring program approved by the Town and Conseration
Halton will be implemented for all stream modifications. The monitoring program
will be implemented by the proponent of the stream modification

Notwithstanding Principle C 1, additional monitoring associated with Department of
Fisheries and Ocears approvals under the federal Fisheries Act may be required and
shall be the responsibility of the proponent.

D. Monitoring in Relation to Stormwater Management Works, Municipal Services and
Trails Installed by an Owner within the Natural Heritage System

In addition to items A. B. and C. above:

1.

A monitoring program will be implemented for all municipal services such as roads,
watermains, sanitary sewers, stormwater management works or trails within the
Natural Heritage System;

A monitoring program approved by the Town and Conservation Halton is to be
developed based on the natural features and functions potentially affected by the
specific works noted above;

The details of the monitoring program are to be included in the EIR. and,

The monitoring program will be implemented by the landowners installing the
stormwater management works, municipal services and trails.







NORTH OAKVILLE SUBWATERSHED
MANAGEMENT STRATEGY
(WITHOUT PREJUDICE)

August 3, 2007

Mediation Iem: Environmental Implementation Report and Functionsl Servicing Plan Terms of
Reference

Issue:

The North Oakville Crecks Subwatershed Strategy prepared by the Town of Oakville included an outline
of study requirements for the preparation of an Environmental Implementation Report (EIR) required in
support of draft plans of subdivision. The North Oakville Management Inc. (NOMI) Subwatershed Study
also included an outline of study requirements for an EIR and a Functional Servicing Study (FSS)
required in support of drsfi plans of subdivision. The suggested study components i each of these
documents differed in the scope and level of detail.

To address these differences several working sessions were held with representatives of the Town, the
Town's SWS consultants, Conservation Halton and NOMT SWS consultants to discuss and agree upon
specific study requirements for both a EIR and FSS.

Agreement:

The attached North Oakville Environmental Implementation Report and Functional Servicing Study
Terms of Reference, dated August 2, 2007, were prepared to provide one comprehensive EIR/FFS terms
of reference document. The content of these terms of reference are agreed to by the Town, Conservation
Halton and NOMI representatives,




TOWN OF OAKVILLE

NORTH OAKVILLE :
ENVIRONMENTAL IMPLEMENTATION REPORT and
FUNCTIONAL SERVICING STUDY

TERMS OF REFERENCE

AUGUST 2, 2007




North Oakville

Covironmiental Implementation Report and Functional Servicing Study
Terms of Reference

TABLE OF CONTENTS

1o INTRODUCTION
i BACKGROUND

.2 PURPOSE...

20 APPROACH
2.1 OVERVIEW ..ccvvirercrcrircrneriens
2.2 AGENCIES
2.3 STUDY AREAS

3.0 STUNDY REQUIREMENTS .

I LANDUSE s e e s

2 CORES AND LINKAGES ......coocrvene

32,1 Introduction.........

3.2.2  Cores......

3.23 Linkages............ .

3.3 STREAM SYSTEMS, FISH HABITAT AND FISH COMMUNITIES.
330 IHrOdUCHION. ... i s
3.3.2  Existing C. ondmons and C onsrraml Mappmg
3.3.3  Detailed Studies ... e

3.3.3.1 Corridor Wu‘llh Delmeauon
3.3.3.2 Fishand Fish Habitats... " e
3.3.3.3 Stream Moa'/fcauon/Rehab/I/lcmon Measures...

3.4 GRADING DRAINAGE, STORMWATER MANAGEMENT ......cceucen..
3.4.1  Introduction.... w
34.2  Topography and G/ admg
3.4.3  Preliminary Grading and Drainage Plon
344  Water Resources-Related Analyses

W s

35 SHM PG oo
3.5 HYDROGEOLOGY <o ceoeeecttecissnseeressnssessesssssastinssssstostassssssseatessssness ansissesonsossnss sessasasmsas sanss
351 Introduction..............

3.5.2  Technical Requirements

3.6 SANITARY, WATER, ROADS
40 MONITORING
5.0 REPORTING REQUIREMENTS

Figures:

Figure 1.1.1  EIR Subcatchment Plan ...t i e e s i ee e s ean s 3
Figure 1.1.2  Overview of Subwatershed Planning lmplementanon PrOCESS covnievreveensrienieiriineinr s saeaanens 4
Figure 3.4.1: A Hypothetical Example Illustrating Relevant Erosion Threshold Procedures

inthe Context 0f Subcat Chiment ATeas. ... v it ettt s beitsneane e raaaens 22

TOWN OF OAKVILLE



NORTH OAKVILLE
ENVIRONMENTAL IMPLEMENTATION REPORT AND
FUNCTIONAL SERVICING STUDY
TERMS OF REFERENCE

1.0 INTRODUCTION

1.1 Background

The North Oakville Creeks Subwatershed Study, including addenda (NOCSS) provides the Management
Strategy for the North Oakville Secondary Plan area. The limits of this area are illustrated in Figure [.1.1,
and include the lands north of Dundas Street to the Highway 407 corridor and from Tremaine Road east

to Ninth Line. The Management Strategy and associated North Oakville Secondary Plan provide
direction for land development within the North Oakville lands.

Integral to these documents is the goal of preserving a sustainable Natural Heritage System (NHS) for
maintaining landscape diversity within an urban context. In accordance with this goal, the NOCSS was
completed, providing recommendations with respect to the management approach - for natural
heritage/open space and stream systems. There are certain lands, including watercourses, that are
restricted from development and others that have specified limitations or constraints. The Management
Strategy and associated North Oakville Secondary Plan also outline requirements with regard to
stormwater management, land use policies and servicing,

The NOCSS is divided into four sections, which follow the four phases of a subwatershed management
approach:

i)  Characterization

ii) Analysis

iii) Management Strategy

iv) Implementation

The Management Strategy for North Oakville is outlined in the last two NOCSS sections : Management
Report and Implementation. In the Implementation Report, the processes to be followed as well as
implementation details are outlined including the need for an Environmental Imp lementation Report
(EIR) and a Functional Servicing Study (FSS) in support of future Draft Plans of subdivision (Draft
Plans). A general overview of the planning/implementation framework is illustrated in Figure 1.1.2,
which indicates how the EIR/FSS fits within this process.

1.2 Purpose

The purpose of the EIR is to characterize and analyse the ratural heritage features and functions and to
determine and address the potential impacts of a proposed development application, including servicing
requirements, on the NHS. The purpose of the FSS is to identify servicing requirements related to
sanitary, water, stormwater, roads and site grading,

Further, the purpose of both the EIR and FSS is to provide a link between the Management Report,

Implementation Report, the Secondary Plan, and the Draft Plan submissions for future development
applications.

It is recognized that the approach to servicing will, in large part, be guided by conditions within the NHS,
including cores, linkages and stream corridors. In addition, the characteristics of these areas may require
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Cavironmental Implementation Report and Functional Servicing Study
Tenns of Reference

the use of measures to protect the function of the NHS from impacts (i.e., prevention of changes to the
surface water and groundwater systems to maintain flows to the NHS). As a result, the EIR and FSS must
be integrated and may be produced as a joint document.

It is intended that this document provides the Terms of Reference for completion of an EIR and FSS. The
EIR/FSS document sets out the study requirements and obligations, including monitoring, for works
installed in the secondary plan area, including the NHS. These are the obligation of the landowner
proponent who proposes the development or proposes to install the works. In some cases, the Town or
the Region may be the proponent of certain works in the secondary plan area or in the NHS, In this latter
instance, the study requirements and obligations, including monitoring, are the proponent Town's or the
proponent Region's as the case may be and the obligations are not the landowner’s obligation.

The preparation of an EIR/FSS is to assist in the development of a Draft Plan. It is to ensure that the
requirements of the Subwatershed Strategy and Secondary Plan are met and that the site characteristics
are understood in sufficient detail to provide the information necessary for processing of the Draft Plan
and to provide conditions of approval. These studies also will support agencies’ approvals.

If the Draft Plan does not conform to the Secondary Plan, other planning approvals may be required

The objectives to be fulfilled by the EIR and FSS are to:

¢ Demonstrate how the subwatershed requirements set out in the NOCSS Management Report
(including targets), the Implementation Report, and Secondary Plan are being fulfilled in all
proposed Draft Plans;

¢ Provide sufficient level of conceptual design to ensure that the various components of NHS and
infrastructure can be implemented as envisaged in the NOCSS and Secondary Plan and to ensure
that the Draft Plans are consistent with this conceptual design;

 Ensure servicing requirements as determined in the FSS for the areas external to the Draft Plan
are adequate;

o I1dentify details regarding any potential development constraints or conflicts and how they are to
be resolved;

o Provide any further implementation details as needed,

s Streamline the Draft Plan approval process; and,

» Facilitate the development of Draft Plan conditions.

The EIR/FSS Terms of Reference are broken down into sections to discuss the overall approach, and
details of the studies needed, including monitoring,
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Figure 1.1.2
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Environmental Implementation Report and Functional Servicing Study
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2.0 APPROACH

2.1 Overview

The EIR/FSS is to demonstrate how the proposed development will meet the requirements set out in the
Management Strategy and Secondary Plan. To do this, comprehensive technical analyses and design
concepts will be necessary as part of the EIR/FSS. It is the intention of these Terms of Reference to
indicate how the analyses, design concepts and related reports are to be prepared.

22 Agencies

It is intended that the EIR/FSS, and subsequent Draft Plans, will be reviewed by the following agencies as
related to their respective jurisdictions:

* Town of Oakville
¢ Region of Halton
* Conservation Halton

The above noted agencies will be the primary contact groups for the EIR/FSS submissions. Depending
upon the conditions related to the EIR subcatchment area, it may be decided by one or more of the
agencies, primarily Conservation Halton and the Town of Oakville, that input and approval will be
needed from the Ministry of Natural Resources (MNR) and/or Department of Fisheries and Oceans
(DFO). This input will be coordinated by the Town and Conservation Halton. It is understood that
proponents can liaise with the agencies as necessary as part of this process. Input from DFO i

anticipated in the review of conceptual and final design on any sections of streams where fish habitat
compensation is required.

23 Study Areas

[t is intended that the EIR be carried out on a subcatchment basis, which forms the study area for the EIR.
The EIR subcatchments are illustrated on Figure 1.1.1. The study area for the FSS will focus on the
proposed development area for the intended Draft Plans (referred to as “proposed development area” in
subsequent sections of this document). It is recognized that consideration will likely be required beyond
the FSS study area to ensure that servicing can be provided for neighbouring areas. '

Each EIR/FSS will be evaluated to ensure that the flows outletting from each area are managed in a
manner that will properly protect the receiving stream(s), in accordance with the NOCSS Management
Strategy. Carrying out the EIR based on the specified subcatchments will address the following;:

* Preservation of drainage areas to the various stream branches within the subwatersheds; and,

Provide for meeting target flows, water quality and erosion targets for the various receiving
points along the streams.

In some cases, the study area for the NHS system (cores and linkages, and streams) may extend beyond
the subcatchment, as discussed in Sections 3.2 and 3.3.

It is recognized that the EIR subcatchment areas do not correspond to land ownership boundaries and that
it may be difficult to ensure the cooperation of landowners to carry out an EIR/FSS within the specific
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study subcatchment. Every effort should be made to facilitate cooperation between landowners to carry
out the EIR/FSS within the EIR subcatchment. If more than one landowner within an EIR subcatchment
is active in the EIR/FSS process, only ore EIR study wil be pennitted (i.e., no concuirent E{R studies for
the same area). Subsequent development in the EIR subcatichment area will require the preparation of a
separate FSS and an update of the EIR, to conform to the findings and recommendations of all previows
EIR/FSS studies. In the event that this concurrent joint report cannot be accomplished, it is recognized
that consideration will be given to permitting a modified approach In that event, certain conditions will
need to be met to ensure that the requirements of the Management Strategy and Secondary Plan are met

and that any proposed development does not place any undue restrictions on other lands within the EIR
subcatchment area not included in the study.

Various scenarios could arise where the proposed development (Draft Plan areas of participating owners)
does not correspond to the EIR subcatchment area boundary. Anticipated scenarios and the approach that

should be used for each are outlined in the following items. These are presented as examples and do not
include all potential scenarios:

i) The proposed development is in the upstream portion of the EIR subcatchment.

¢ EIR/FSS will need to indicate how land will be serviced on an interim and final basis;

o If the existing receiving watercourse is used as an outlet, assumptions as to the final outiet
conditions are to be indicated. The submission must demonstrate how drainage from upstream
lands including stormwater management systems, will be conveyed to a sultable outlet without
placing undue restrictions on the serviceability of adjacent lands;

o If a proposed stormwater management (SWM) facility is downstream of the proposed
development, an interim facility may be provided, with a long-term approach indicated, in the
event that a penmanent facility is not constructed;

e If stream modifications extend beyond the limits of the proposed development area (e.g.,
lowering or relocations), they also must be addressedconceptually;

s Conceptual design of trunk services within the EIR subcatchiment must be prepared, including
appropriate allowances for connections to areas external to the Draft Plan and/or EIR
subcatchment, demonstrating servicing viability without placing undue restrictions on external
areas (e.g., considering sewer depths and grading); and,

» Street and land use patterns outside of the proposed Draft Plan are to be provided as per the
Secondary Plan with input from the Town of Oakville.

i) The proposed development is in the downstream portion of the EIR subcatchment.

« EIR/FSS will need to indicate how land will be serviced/graded on an interim and final basis;

s If SWM facility is located in the proposed development area and is to service the upstream
portion of the subcatchment, the facility is to be sized for the entire upper subcatchment, based on
the land use from the Secondary Plan with input from the Town of Oakville;

¢ If stream modifications extend beyond the limits of the proposed developinent area (e.g.,
lowering or relocations), they also must be addressedconceptually;

+ Conceptual design of trunk services within the EIR subcatchment are to be prepared, including
appropriate allowances for connections to areas external to the Draft Plan and/or EIR
subcatchment, demonstrating servicing viability without placing undue restrictions on external
areas (e.g., considering sewer depths and grading); and,

¢ Street and land use patterns outside of the proposed Draft Plan are to be provided as per the
Secondary Plan, with input from the Town of Oakville.
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iif) The proposed development is within the majority of the EIR subcatchment with minor portions
outside. .
+» Consideration will be given to minor adjustments in subcatchment boundaries with the conditions
that the adjustments would not put undue restrictions on the servicing of adjacent subcatchments
and demonstrate no negative impacts to flooding, erosion and the NHS: and,
* If no change in subcatchment boundary is proposed, consideration is to be given to how
development in the adjacent subcatchment is to be serviced. Conceptual drainage patterns are to
be developed and profiles generated to ensure that the area can be serviced.

3.0 STUDY REQUIREMENTS

Studies are required for the EIR/FSS in the areas of:

Land Use

Cores and Linkages

Stream Systems, Fish, and Fish Habitat
Grading, Drainage and SWM
Hydrogeology

Sanitary, Water, Roads

Trails

The specific study requirements are outlined in the following sections.

31 Land Use

The proposed land use, road patterns and servicing layout are to be provided through the EIR/FSS
submission. The EIR/FSS submission should reflect the Secondary Plan land uses. Further land use
details will be provided in the corresponding Draft Plans. If the EIR subcatchment extends beyond a

particular Draft Plan, land use details in those areas must reflect the Secondary Plan, with input from the
Town of Oakville.

The land use map for the portions of the EIR subcatchment area that are outside the limits of the Draft

Plan will include details for the following to demonstrate the Draft Plan context with regard to the rest of
the subcatchment: ‘

Land use designations

Natural heritage system (cores, linkage s and stream corridors)
Major roads

Major services

SWM Blocks

s Trils

Planning input to the EIR/FSS is needed to demonstrate the logical coordination of land uses, road

connections and open space linkages and features for the Draft Plan(s), lands extending beyond the limits
of the Draft Plan(s), and potentially beyond the limits of EIR subcatchinent area.
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32 Cores and Linkages

3.2.1 Introduction

The following section sumimarizes the study requirements for cores and linkages in the EIR/FSS, The
NOCSS and current approaches to natural heritage planning strongly recommend that certain study
components be completed at a larger ecologically based study area than the proposed development area
(i.e. the EIR subcatchment boundaries or beyond). On the other hand, certain impact assessments require

details that are only available at the Draft Plan level of detail. As such, the foltowing discussion of the
Terms of Reference is divided into two components.

» Study components that must be completed at the EIR subcatchment area level or beyond: This
level of study is required since many ecological processes and features extend beyond the limits
of a single Drafl Plan and require analysis based on ecological sudy boundaries in order to
understand the factors that drive the sustainability of the ecosystem, and

+  Study components that require Draft Plan level of detail in order to be completed: This level of
study focuses on detailing the potential impacts of proposed land use changes on the natural
features and functions. As such, details regarding the proposed undertaking must be available in
order to understand the sources of, and potential mitigation of, potential impacts.

In cases where an entire EIR subcatchment area is covered by participating landowners, the two levels of
detail can be integrated. In cases where a Draft Plan(s) for only a portion of the lands within a particular

EIR subcatchment area is being advanced, it is critical that proponents have regard for the varying levels
of detail at each level.

3.22 Cores
EIR Subcatchment Area Level of Detail:

s Confirm limits of EIR subcatchiment and FSS study area based on overlap of Draft Plan(s) with
subcatchments, extent of cores, especially those that extend beyond subcatchment boundary (for
linkages see below);

+ Delineate core boundaries based on NOCSS and present the boundaries on recent aerial
photographs;

e Assemble background information on natural environment features and functions within the
core(s) from the NOCSS and other secondary sources, including features, functions and
management recommendations;

o Conduct preliminary field review of features to confirm limits and character of vegetation
comimunities (e.g. roadside review or similar using recent aerial photographs), and,

« Identify any effect of other works (i.e. road crossings, servicing, SWM etc.) and associated
requirements related to cores and linkages.

Draft Plan Level of Detail:

» Complete appropriate seasonal field surveys of the limits of woodlands, wetlands and other

habitats associated with the core(s), generally within 50m of vegetation community boundaries
that define the limit of the core;
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» Apply the buffers to the natural features based on the NOCSS recommendations, to define the
boundaries of the core; .

+ Stake and survey the boundaries of core areas including limit of buffers based on guidance
provided in NOCSS; :

s These staked core boundaries are to be confirmed in the field by staft of Conservation Halton,
Town of Oakville and Ministry of Natural Resources (at the discretion of Conservation Halton);

* Identify limits of grading adjacent to a core, and assess the impacts of any grading adjacent to the
core(s), and detail mitigative measures and/or management recommendations, where needed;

¢ Detail the proposed drainage characteristics of lands adjacent to core and assess any impacts

. associated with drainage to the natural features, functions and management recominendations;

*  Detail stormwater management facilities proposed adjacent to the core(s) and assess the impacts
of construction and operation of the stormwater management facility on core features, functions
and management recommendations;

* Where 2 SWM pond is pennitted within a core, stake and survey the limit of stormwater
management pond block overlap with the core boundary (as per NOCSS). This is to be reviewed
in the field by agencies as noted above, and the impacts of construction and operation of the
stormwater management facility on core features, functions and management recominendatiors
assessed;

* Identify all services, utilities etc. proposed to be located adjacent 1o or within cores and assess the
potential impacts of these facilities on core features and functions;

* In cases where a core is crossed by a road installed by a proponent, provide information
respecting the road characteristics and identify potential impacts to features and functions within
the care, (including delineation of features) and protective measures; '

¢ Detail location, type and size of crossing structures from a wildlife movement gcopassage)
perspective;

o Detail any restoration measures within the core that may be triggered by proponent proposals to
encroach into cores (road crossings, SWM);

* Detail mitigative measures and assess potential residual impacts of proponent works within the
cores and any proponent grading or works adjacent to the cores. Provide evidence that alternative
methods and measures for minimizing impacts have been considered; and,

» Develop a plan for monitoring the mitigative measures noted above, based on liaison with agency
staff (Conservation Halton, Town of Oakville).

3.23 Linkages

EIR Subcatchment Area Level of Detail;

* Confirm limits of EIR subcatchment and FSS study area based on the overlap of Draft Plan(s)
with subcatchments, and extent of linkages (i.e. identify cases in which linkages extend beyond
limits of subcatchment and include these areas within study);

e Delineate linkage areas based on NOCSS and present the boundaries on recent aerial
photographs;

* Assemble background information on natural environment features within linkages from NOCSS
and other secondary sources;

» Conduct a preliminary field review of features to confirn limits and character of vegetation

communities within linkages (e.g. roadside review or similar as wel as recent aerial
photographs);
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» Review stream corridor assessment to ensure that any proposed proponent modifications to
stream corridors (locations, widths, etc.) that may influence linkages are identified;

s Show linkage limits in conjunction with conceptual subcatchment-level stream corridor on plans.

Draft Plan Levelof Detail:

o Delineate and describe any natural features (e.g., hedgerows, wetlands etc.) that are to be
incorporated into the linkage, and stake and survey as necessary;,

¢ Identify means by which these features will be protected during development/construction
process;

» [dentify the boundaries of linkage areas, and confirm them in the field with staff of Conservation
Halton, Town of Oakville and Ministry of Natural Resources (at the discretion of Conservation
Halton);

s Identify limits of grading, and assess any impacts of re-grading within linkage and adjacent to
the protected features within linkage;

* Detail the drainage characteristics of lands adjacent to natural features within linkages to be
retained (if any), and assess any impacts associated with drainage to the natural features;

» In cases where a linkage is crossed by a road(s) installed by a proponent, detail the road
characteristics and identify potential impacts to features within the linkage (if my) including
delineation of features and protective measures, detail location, type and size of crossing
structures from a wildlife movement (ecopassage ) perspective; '

* Ildentify the limit to which a stormwater management pond overlaps with linkage boundary (as
per NOCSS), to be reviewed in the field by agencies as noted above;

» In linkages which include stream corridors, it may be necessary to stake and survey the linkage
(and the SWM pond overlap) at this time;

+ Detail any restoration/naturalization measures within the linkage when proponent intrusion has

occurred.
* Detail mitigative measures and assess potential residual impacts of proponent works/intrusions;
and,

» Develop a monitoring plan of the mitigative measures noted above, based on liaison withagency
staff (Conservation Halton, Town of Oakville).

33 Stream Systems, Fish Habitat and Fish Communities

3.3.1 Introduction

The Natural Heritage System for North Oakville includes protection and enhancement of high and
medium constraint streams, which are identified as red and blue streamns respectively in the Secondary
Plan. This approach identified the “provision of a corridor system for streams that have been identified as
having environmental characteristics or watershed functions that require protection and/or enhancement
to meet the watershed goals and objectives” (NOCSS, Management Report Section 6.3.2).

The stream cotridors identified in the NOCSS and Secondary Plan were developed using the concept of
riparian corridor identification. The classification was based upon the stream characteristics and related
processes considering the role of adjacent lands. This approach then identifie d the streams to be protected
as well as the width of neighbouring lands, or corridor widths that need to be protected. This
classification was developed in conjunction with the Department of Fisheries and Oceans and
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Conservation Halton, who conducted field surveys with -representatives of the Town of Oakville
subwatershed team.

The comridors have been identified in the Minagement Strategy and Secondary Plan as well as the
conceptual width requirements. It is the intent that the corridor widths of the red and blue streams, and
the end points of the reach delineations are to be refined as part of the EIR/FSS study. The factors to be
considered in the refinement of the stream systems and corridor widths include:

Regulatory floodplain; A
Fluvial geotnorphologic requirements;

Stable slope top of bank;

Fish and fish habitat protection requirements;
Preservation of hydrogeologic functions;

Edge of any identified terrestrial features;
Hydrologic Features “A”; and
Setback and buffer requirements.

® @€ & ¢ o © e &

The following sections present a summary of the EIR/FSS study requirements for the development of
North Oakville with respect to the streams component of the NHS.

3.3.2  Existing Conditions and Constraint Mapping

The following tasks must be undertaken by the proponent in order to fulfill the requirements of the
EIR/FSS:

* Describe the proposed land use change and associated servicing issues;
» Confirm limits of EIR subcatchment area based on the NOCSS;

* Assembie and review all relevant materials pertaining to the stream system of the NHS including
the Secondary Plan and NOCSS and other studies;

¢ Compile existing conditions and constraints (from existing data) and display on recent aerial
photographs to delineate the stream system of the NHS; and,

¢ Review and summarize factors leading to the identification of the corridor constraint level from a
natural heritage perspective.

3.3.3  Detailed Studies

The following sections summarize the detailed study requirements for:

+ Corridor Width Delineation
+ Fish and Fssh Habitat
» Stream Madification and Rehabilitation

3.3.3.1 Corridor Width Delineation

Through the NOCSS, stream corridor widths were developed on a broad scale and, as such, are subject to
refinement during the EIR/FSS stage. Figures 6.3.153,6.3.15b and 6.3.15¢ in the Management Report of
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NOCSS and an Appendix of the Secondary Plan provide illustrations clarifying the stream corridor
delineation process. The corridor is defined considering the factors outlined in Section 3.3.1.

Specifically, the following tasks must be completed by the proponent in order to fulfill the EIR/FSS
requirements:

a) Geomorphology:

Confirm delineation and potential refinement of stream reaches as outlined in the NOCSS;

On a reach basis, conduct an historic evaluation of changes in land use and channel configuration
over time utilizing a series of historic aerial photographs or mapping that extend from the earliest
(i.e., 1930’s to 1950's) to most recent coverage available;

Based on the results of the historic evaluation, quantify the 100-year erosion rate on a reach basis;

Delineate meander belt width on a reach basis, following Belt Width Delineation Procedures
(PARISH Geomorphic Ltd., 2004). It should be noted that factors affecting the ultimate stream

corridor width include degrcc of channel confinement, type of valley system (i.e., major or minor
valley), channel position relative to the valley wall and proposed servicing modifications;

As per Figures 6.3.15a and 6.3.15b, apply the 100-year erosion rate to each side of the belt width
as a factor of safety (in licu of an historic evaluation, a factor of safety represents 10% of the
meander belt width on each side (total of 20%) or as determined through a 100-year erosion rate
of channel bends that define the belt widih), and,

Perform field investigations, mcludmg rapid geomorphic assessment, to confirm desktop analysis,

with respect to the 100-year erosion rate and meander belt width on a reach-by-reach basis.

b) Regulatory Floodplain

The floodplain will be defined for all medium and high constraints streams, which are identified
as red and blue streams respectively in the Secondary Plan;
The floodplain calculations shall be based on the applicable Provincial Technical Guidelines (i.e..
Technical Guide — River & Stream Systems: Erosion Hazard Limit, Ministry of Natural
Resources & Watershed Science Centre, 2002). It is intended that the Regulatory Floodplain
would be determined through this process. Further the calculations should include consideration
of:
. Flow rates based on Regional Storm (existing or future land use, as appropriate (see Section
3.4.4)) or 100-year flood event, whichever is greater,
. Stream corridor hydraulic properties (i.e. roughness), based on existing and planned ultimate
conditions;
Where alteration of any existing floodplains is proposed, demonstrate the preservation of
floodplain stage-storage -discharge in accordance with directions in the NOCSS; and
- Field surveys to provide cross-sections and an invert profile to provide for updated regulatory
floodlines to Conservation Halton specifications.
A full range of return period flood levels will be calculated for the purpose of maintenance of
riparian storage calculations, SWM facility and outlet design, etc.
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¢) Geotechnical

* Asper Figure 6.3.15a and in fulfillment of Conservation Halton’s Policies, Procedures and
Guidelines for the Administration of Ontario Regulation 162/06 and Land Use Planning Policy
Document (2006), a site specific study must be completed to determine the loe erosion allowance
on a reach basis for confined river systems;

* Asper Figure 6.3.15a and in fulfillment of Conservation Halton's Policies, Procedures and
Guidelines for the Administration of Ontario Regulation 162/06 and Land Use Planning Policy
Document (2006), a geotechnical stable slope assessment must be completed to determine the
‘stable slope top of bank’ in a confined setting. The stable slope line is to be drawn from the limit
of the toe allowance;

* As per Figure 6.3.15b, if a stream within an unconfined corridor will be lowered for servicing
such that the valley depth becomes greater than or equal to 2 metres, then geotechnical stable
slope design must be incorporated (refer to Figure 6.3.15a);

» The physical (or geographical) ‘top of bank’ of valley features greater than or equal to 2 metres in
height, will be established in the field in conjunction with Conservation Halton and Town of
Oakville staff, and the applicant. The top of bank, as staked in the field, will represent the limit of
the physical top of bank. When staking the limit of the physical top of bank, staff of
Conservation Halton will require that the applicant's surveyor be in attendance diring the site
walk; and,

* Based on the results of the geotechnical stable slope assessinent, identify the greater of the *stable
slope top of bank’ and the ‘ physical top of bank’.

d) Fish Habitat Setback

» Identify any relevant fish habitat setbacks, on a reach basis. These setbacks are to be based on the
fisheries buffers recommended in the NOCSS Management Report, and as confirmed through the
studies outlined in Section 3.3.3.2;

»  With respect to Species at Risk, fish habitat setbacks will be identified on areach basis with
reference to NOCSS, and through discussions with relevant agencies; and,

¢ Asper Figures 6.3.15aand 6.3.15b, these fish habitat setbacks are to be applied to the bankfull
channel, or unless otherwise specified in the NOCSS Management Report.

¢) Valleylands Setback

*  Determine the nature of the valley setting (major or minor) on a reach basis. Major valley system
refers to the Sixteen Mile Creek valley system, and the balance of the valley systems in North
Oakville are minor systems;

* Inconfined river systems, a 15 metre setback must be applied to the stable slope top of bank for
major valley systems and a 7.5 metre setback must be applied to the stable slope top of bank for
minor valley systems; '

* In unconfined river systems, a 15 metre setback must be applied on both sides of the meander belt
allowance for major valley systems and a 7.5 metre setback must be applied on bath sides of the
meander belt allowance for minor valley systems; and

+ Insome cases, the Regulatory Floodline may define the corridor width. Floodplain modifications

(subject to the approval of Conservation Halton) may alter the location of the floodline in which
case the setback would be applied to the altered floodline.
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It should be noted that, as per Figure 6.3.15¢, the final corridor width determined on a reach basis for
confined river systems represents the greater of the meander belt width plus factor of safety plus
major/minor valley system setback OR the stable slope top of bank plus toe erosion allowance plus
major/minor valley system setback. If servicing modifications are proposed within the identified land use

change, the proponent must be cognizant of the implications of channel deepening which may result in a
reclassification of degree of strean confinement.

f) Forested Stands within Stream Corridors

The presence of forested stands within stream corridors was not used as a factor directly affecting stream
corridor widths in the NOCSS. However, preservation of forested stands within stream corridors is
generally preferred, and recommendations were provided in the NOCSS for forest preservation within
stream corridors. For the purposes of an EIR/FSS, the following tasks must be completed:

» Use a combination of aerial photographs, ground-truthing, and ELC mappig to determine the
extent of forested cover within potential stream corridor(s) (as defined by other factors discussed
in this section of the Terms of Reference); i

o Identify the characteristics of forested stands and their relationship to the stream corridor
(including potential implications, if any, on stream corridor width/location); and,

o Identify forested stands within the stream corridor(s) and measures to be used to protect and/or
manage them as appropriate. ' '

3.3,3.2 Fish and Fish Habitats

Introduction:

The following section summarizes the study requirements for fish and fish habitats in the EIR/FSS. An
assessment of fish habitat throughout the EIR subcatchment area will be required. This will provide the
context and ensure that connectivity to fish habitats throughout the subcatchment are understood and
addressed as required by DFO. On the other hand, certain impact asscssments require details that are only
available at the Draft Plan level of detail, especially those associated with proposed stream modifications.
As such, the following discussion of the Terms of Reference is divided into three components.

 Study components that must be completed at the EIR subcatchment area level or beyond: This
level of study is required to assess fish habitats that extend beyond the limits of a single Draft
Plan and require analyses based on subcatchment boundaries in order to understand the factors
that drive the sustainability of the aquatic ecosystem;

e Study components that require Draft Plan level of detail in order to be completed: This level of
study focuses on detailing the potential impacts of proposed land use changes on the fish habitats.

As such, details regarding the proposed undertaking must be available in order to understand the
sources of, and potential mitigation of, potential impacts; and,

+ Study components that focus on cases of proposed medifications to streams.
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EIR Subcatchment Area Level of Detail:

+  Carry out the work necessary to refine, map and describe stream reaches on an EIR subcatchment
area basis to compare this mapping to mapping done for the NOCSS Characterization Report,
and present findings on recent aerial photographs to determine any changes to channel alignment
or location relative to the NOCSS;

¢ Assemble background information on fish and fish habitats from the NOCSS and other secondary
sources;

s Conduct a preliminary field review (e.g. roadside review or similar as well as recent aerial
photographs) of aquatic habitat factors leading to the classification of aquatic habitat (i.e., critical,
important, marginal) as defined in the NOCSS and confirm the aquatic habitat designation of
each stream on a reach basis;

» Identify reaches with critical, important or marginal aquatic habitat targeted for rehabilitation
measures (to identify compensation opportunities); and,

s Compile aquatic habitat management recommendations on a reach basis as identified in the
Management Strategy.

Draft Plan Level of Detail:

o Prepare detailed habitat mapping for all streams that contain fish habitat, which potentially may
be impacted by the proposed development (e.g., road crossings, SWM outfalls, compensation
reaches, etc.), Confirm location and map important habitat structure including in-stream
vegetation, boulders, undercut banks, riffles, pools, runs, and woody debris;

s ldentify any habitat features supporting critical life stages of fish or other aquatic biota and
describe potential impacts to this habitat. Indicate how impacts to these critical habitats will be
mitigated so as not to affect the form or function of these habitats;

+ Additional fish sampling may be necessary to fill information gaps, as determined in consultation
with Conservation Halton;

s Detail the proposed drainage characteristics of lands adjacent to fish habitats and assess any
impacts associated with drainage ;

¢ Detail proposed works (e.g., stormwater management facilities, road crossings, grading) adjacent
to the fish habitats and assess/predict the impacts of construction and operation of the works,

considering channel length and form, riparian buffers, flow volume and duration, water quality

and water temperature;

Detail mitigative measures and assess potential residual impacts of any works in or adjacent to

fish habitats. Provide evidence that alternative methods and measures for minimizing impacts

have been considered; and,

» Identify buffers from stream reaches for use in identifying stream corridor widths (see Section
3.33.1 d).

Modified Stream Reaches:

o Complete fish and fish habitat studies required for proposed stream modifications (see Section
3.3.3.3 below).
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3.3.3.3 Stream Modification/Rehabilitation Measures

Stream rehabilitation opportunities have been identified in the Management Strategy and are illustrated in
Figure 6.3.13 (NOCSS). Section 6.3.4.2 (Table 6.3.4) of the Management Report identifies

enhancement recommendations for stream rehabilitation and Section 6.3.4.6 (NOCSS) outlines
considerations for stream relocation,

Stream modification may occur under circumstances such as the following:
e Stream reach rehabilitation
s Stream reach relocation and/or lowering
¢ Road and infrastructure crossings
»  Construction of SWM outfalls

It should be noted that authorization by the DFO will be required for any watercourse alteration resulting
in a Harmful Alteration, Disruptbn or Destruction (HADD) of fish habitat and may be required for

rehabilitation and for elimination of some low constraint streams. Consultation with DFQ, in conjunction
with Conservation Halton is required,

Where modifications are proposed by a proponent for medium constraint streams, it will be necessary to
demonstrate that the newly constructed stream will maintain and where possible enhance existing channel
form, function and aquatic habitat. The established riparian corridor width must also be maintained on a
reach basis. Reconstructed channels should incorporate “natural channel design” elements and should
transition effectively with downstream receiving waters. Specifically, the following requirements must be
fulfilled as part of the EIR/FSS:

» Perform ‘rapid’ field assessments to determine channel sensitivity and identify dominant
processes (e.g., aggradation, widening, planform adjustment). During this assessment any existing
erosion sites or infrastructure will be mapped and evaluated for rehabilitation or removal;

+ Conduct a detailed field investigation of the reach requiring modification or an appropriate
reference reach (channel relocation) in order to determine existing aquatic habitat features, stream
geometry and channel morphology;

» Confirm the extent of all fish habitat with DFQ during preparation of the EIR/FSS;

¢ Prepare a fish habitat compensation plan that clearly demonstrates how modified reaches will
achieve a net gain in fish habitat and meet the ‘no net loss in fish habitat productivity’ as required
by Section 35(2) of the Fisheries Act,

¢ [lustrate the extent of any features supporting critical life stages of fish or other aquatic biota and
clearly demonstrate how the proposed compensation will replace the form and function of this
habitat; .

* Quantify existing aquatic habitat features (e.g., number and linear extent of pools, riffles, runs)
for use in ensuring that the proposed compensation plan adequately replaces the type and extent
of existing habitats;

s Use a combination of aerial photographs, ground-truthing, and ELC mapping to determine the
extent of wetland cover for each Hydrologic Feature ‘A’;

+ [dentify the form and function of each Hydrologic Feature ‘A’ and document its ecological and
hydrologic relationship to the watercourse (e.g., does the feature represent an online pond or
wetland); : )

s ldentify how the ecological and hydrological relationships of the Hydrologic Feature ‘A’ is
considered in the proposed stream modification;

» Develop preliminary design concepts based on the prin cip les of “natural channel design®
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Review hydraulic modeling to confirm 2year flow conditions, regulatory flood levels and any
potential impacts of modifications on regulatory flood!ines;

Based on the foregoing, dentify the recommended modification to the watercourse in the form of
conceptual drawings;

Clearly demonstrate how the proposed modification measures meet the management
recommendations identified in the Management Strategy;

Consider construction approach and timing of conceptual design and

Identify and detail mitigation requirements related to road crossings.

Design submission requirements will be specified by the review agencies and generally will include the
following:

34

341

Plans and elevations;

Restoration details including conceptual landscape plans, planform, profile, cross-sections and
typical treatments;

Erosion and sediment control requirements;
Design brief; and

Monitoring Plan for proponent modifications, including any DFO requirements.

Grading, Drainage, Stormwater Management

Introduction

A major element of the EIR/FSS involves the development of a preliminary grading, stormwater servicing
and stormwater management plans. This is to address the overall serviceability of the lands, to determine
the grading required to service the lands, and to ensure integration with neighbouring lands, cores,
linkages and receiving watercourses.

342

Topography and Grading

The following additional work will be needed to upgrade existing information and provide the additional
details required to develop grading and servicing plans:

3.43

Topographic mapping that meets Town of Oakville and Conservation Halton requirements, if
any;

Detailed survey information is to be obtained for any proposed watercourse crossings, core or
linkage crossings for services, including roadways; and

Collection of field information to further delineate and quantify topographic depressions as
identified in the NOCSS study.

Preliminary Grading and Drainage Plan

Use updated topographic mapping and survey work to refine the EIR subcatchment boundaries;
Prepare a preliminary grading plan for the proposed development area, and a conceptual grading
plan for the EIR subcatchment as necessary, to ensure servicing functionality. It is recognized
that the level of detail for the EIR subcatchment will be more conceptual than within the proposed
development area;
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» A drainage and servicing plan for the EIR subcatchment area is to be developed identifying the
storm drainage network, including conceptual designs of storm trunk sizes and profiles, SWM
facilities (see Section 3.4.5) and the major and minor systern;

» Potential conflicts with the ability to protect the NHS are to be identified and mitigation
proposed. Examples include:

+ Any increase or decrease in drainage area to a NHS feature. It is intended that existing
drainage characteristics (e.g., flow volumes, form and location) be maintained. Some minor
flexibility in this may be possible provided that the feature and its functions are protected;

+ Change in grades adjacent to a NHS feature that could impact surface drainage or
groundwater conditions;

+ Location of underground services adjacent to a NHS feature that would influence
groundwater levels and impact the feature (i.e., wetland).
* Grading and servicing details in support of streamn lowering and/or relocation to be undertaken by
a proponent are to be provided.
» Lowering of existing culverts at Dundas Street may need to be considered, The lowering of red
streams is not permitted, however this may apply to blue streams and any other crossings. If

proposed by a proponent, details of any lowering are to be provided, as detailed in Section
3.3.3.3; and,

¢ A conceptual approach to erosion and sediment control is to be provided to the satisfaction of the
Town, ) '

3.44  Water Resources-Related Analyses
Analysis and/or nodeling are required for the following components:

» Hydrology and SWM facility analyses:
+  Water quantity
+  Water quality and water balance
+  Erosion control
+ ‘Topographic depressions
* Development or refinement of floodline mapping (see Section 3.3.3.1 b)
* Flow analysis for drainage system design (sewer sizing in accordance with municipal standards)

Guidance to the analysis required to address the hydrology ard SWM facility analyses is presented in the
following subsections.

a) Water Quantity

Hydrology Modeling

The approach to modeling for hydrology related to SWM sizing for flood and erosion control is to be
determined in consultation with the Town of QOakville and Conservation Halton, as an initial step in the
EIR/FSS. Consideration of impacts to existing downstream online facilities will need to be addressed in

the EIR/FSS. It is intended that flexibility be provided in the selection of a modeling approach; however,
the approach is to follow commonly accepted practices.

The modeling of predevelopment conditions to establish unit flow rate targes for quantity (flood) control
(2-year through Regional Storm flows) purposes has been completed as part of NOCSS. Further
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modeling of predevelopment conditions is not required for this purpose. SWM ponds are to be sized to
meet unit flow rate targets.

Regional Storm Control

The NOCSS recominends that stormwater management targets include control of the peak fbw to
predevelopment levels for the 2-year to 100-year return period events and the Regional Storm. With the
exception of Joshua’s Creek, where control of the Regional Stonm event is required, future land use
development applicants may carry out an investigation of the potential increase to flood risk to confum if
Regional Storm controls are necessary. Existing stream crossings and online contro! structures should be
field verified by the proponent and reflected in the modeling as part of the Regional storm control
analysis. This analysis is to include the increase in risk to life as well as the potential for flood risk to
private, Municipal, Regional, Provincial and Federal property under Regional Storm conditions. If the
study finds, and the Town and Conservation Halton concur in that finding, that no increase in risk occurs
to downstream landowners or public uses, the Town in conjunction with Conservation Halton will
conclude, subject to consideration of any other relevant factor within their respective mandates, that
control at the Regional Storm level is not required. Evaluation of risk may include, but is not limited to:

* All development within North Oakville for the watershed under consideration;
» The potential increase in flood risk for the entire downstream watercourse to its outlet at Sixteen
Mile Creek;
s The examination of potential increase to flood risk related to the:
* Potential increase in flood elevations;
+  Potential increase in flood velocities;
*  Potential for the foregoing increases to adversely affect alf landowners including individuals,
municipal agencies, provincial agencies (MTO, MOE, etc.) and federal agencies;
*  Potential for the foregoing increases to adversely affect all land uses including road crossings,
private access road, parks, storm sewer outlets, etc.; and,
Potential for the implementation of mitigation measures to address any increase in risk as an
alternative 1o the requirements to control Regional Storm flows.

It is understood that not all increases in flood velocity or flood elevation will necessarily lead to an
increase in risk.

The final approach with respect to this issue may have a significant impact on the SWM quantity related
results for the EIR/FSS.

If it is determined, by the Town of Qakville, in conjunction with Caservation Halton, that it is not
necessary to control peak flow rates, under Regional Storm conditions, to pre-development levels, then
post development flow rates for the Regional Storm will need to be calculated through modeling as part
of this study. These flow rates will then be used to determine flood elevations and associated flood tines

for regulatory purposes. The modeling will be carried out to the satisfaction of the Town of Oakville and
Conservation Halton.

b) Water Quality and Water Balance

The NOCSS recommends meeting MOE’s Enhanced Level of protection (Level 1Y for phosphorus control
and fishery protection in sizing stormwater management facilities for water quality control. 1t is an
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objective of the Town that there be no-net increase in phosphorus ioadings as a result of development,
This objective will be met with the use of enhanced Level SWM ponds and as a result,. there is no
requirement to further analyze phosphorus loadings during development approvals.

The NOCSS also recommends the use of a hierarchy of stormwater controls with preference for source
control (site level), then conveyance system control, followed by end-of-pipe control, In addition, where
feasible, the use of infiltration measures, including the diversion of drainage to pervious surfaces as well
as designed infiltration facilities, surface retention, and storage is encouraged, to help maintain pre-
development water balance conditions (see also Section 3.5 Hydrogeology). The implementation of the
foregoing would be subject to best efforts to meet water balance objectives, including reduced runoff
volumes and maintenance of groundwater levels, and the hierarchy of SWM controls. The examples
presented in NOCSS Appendix AA — Test Catchment Design Case and Appendix LL — Analysis of

Treatment-Train Design for Water Quality Control reflect both the hierarchy of measures (treannent-traln
approach) and the use of infiltration measures in the design.

Should the proponent wish to further analyze SWM pond sizing to account for the use of a variety of

SWM measures (i.e., potential to reduce pond sizes), the above noted appendices present procedures for
the following cases:

In the case where Enhanced Level water quality ponds are to be used, calculations to support a
reduced level of imperviousness will be acceptable as a basis for sizing the water quality pond
where source or conveyance controls also are used to provide surface storage/relention or
infiltration in permanent locations;
In the case where an Enhanced Level water quality SWM pond is not proposed but rather a
combination of source, conveyance system, and/or end-of-pipe facilities are proposed, then
calculations of the combined efficiencies of the facilities should be carried out to support the
design, with a view to achieve 2 combined performance of 80% TSS removal and/or 65% TP
removal, as required by an Enhanced Level of protection; and,
s For serviced lands with a drainage area of less than Sha, where the size of drainage area limits the
feasibility of end-of-pipe facilities for SWM, the use of lot and/or conveyance type of SWM
measures will be needed to meet SWM requirements. Tt is recognized that it may be difficult to
meet the enhanced level of SWM needed to provide for the water quality control target. In that
event, it must be demonstrated that every reasonable effort has been made to provide an approach
that would meet the water quality target. If it is agreed by the Town of Oakville and Conservation
Halton that enhanced level of contro! cannot be provided tor in the serviced area, it must be
demonstrated that the enhanced level of control, as well as other SWM targets are being met
within the overall EIR subcatchment area that contains this particular serviced area.

¢) Erosion Control SWM Facility Sizing

In order to ensure that the receiving channels will not experience higher than normal rates of erosion, a
threshold flow needs to be incorporated into the design of each SWM facility. Analysis in support of
SWM facility sizing must include erosion threshold analysis and continuous hydrologic modeling to
ensure that appropriate extended detention storage is provided.

Erosion thresholds were broadly characterized in Section 5.8 (Table 5.8.5) of the NOCSS Analysis
Report. A more detailed cetermination of erosion thresholds is required at the EIR/FSS stage. These
thresholds are meant to be integrated into a stormwater management system design in such a manner that

existing channel erosion or aggradation is not exacerbated. Specifically, the following requirements must
be fulfilled as part of the EIR/FSS:
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» Confirm reach delineation work completed for the NOCSS using best available mapping and
aerial photography;

» Determine if erosion thresholds previously identified in the NOCSS apply to the EIR
subcatchment area;

s Confirm the location of SWM ponds within and downstream of the identified EIR subcatchment
area;

» Conduct rapid geomorphic assessments on a reach basis to verify desktop analyses and identify
areas most susceptible to erosion;

» Perform detailed field investigation(s) along the most geomorphologically sensitive reach(es) to
quantify channel geometry and identify active geomorphic processes;

* Apply multiple analytical methods (e.g. critical shear, strean power and permissible velocity
models) to the field data in order to calculate an erosion threshold in tenms of the point at which
sustained flows will tend to entrain and transport sediment using data collected during the
detailed field investigation(s);

» Select an appropriate defining threshold based on model convergence and compatibility with
indicators of active processes (e.g., widening and entrenchment) as identified through the field
investigation;

s Perform an analysis of pre and post development conditions using a continuous hydrologic model
on a subcatchment area basis to identify erosion control sizing for SWM facilities. Specifically,
the frequency and duration of time (expressed as hours) that the erosive threshold flow is
exceeded, in the pre-development condition, is to be matched in the post-development condition
(i.e., results are within approximately 5% of the pre-development conditions.’ Before a 5%
increase is accepted, work needs to be completed as to the likely effects and implications of this
nominal increase to detennine whether further mitigation, modeling refinement or monitoring is
warranted); and,

» Clearly illustrate how the proposed development scenario meets erosion control criteria as
established in the NOCSS.

It should be noted that, while the erosion threshold assessment is conducted on a single subcatchment area

basis, the proponent must be aware that areas downstream need to be considered when selecting the most
sensitive reach, as depicted in Figure 3.4.1.
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Figure 3.4.1: A Hypothetical Example Hlustrating Relevant Erosion
Threshold Procedures in the Context of Subcatchinent Areas
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Note: The most sensitive reach for SWM P1 is highlighted in the shaded area
downstream of the pond. Fowever, an assessment of downstream reaches
beyond the subcatchment boundory is required in order to ensure that no
additional impacts are created, Moreover, if restoration of the medium constraint
stream is anticipated, then an analysis of downstream reaches would be required
to determine the governing threshold for SWM P1. As discussed in the previous
text, ‘the governing threshold could be located downstream of Dundas Street
(beyond the boundary of the EIR Subcutchments), depending on the relative
sensitivity of stream conditions. In this example, the shaded area in
Subcatchment A would gavern as the mast sensitive reach for SWM P1. Also, in
the event that the shaded area downstream of SWM Pl was so unstable that
erosion threshold targets could not be met, this reach could be restored and
enhanced and the threshold for Subceatchment C then would apply.
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d) Topographic Depressions

In North Oakville, there are a number of topographic depression areas that are poorly drained. The
characteristics of this topography have an impact on the response characteristics of the area during
precipitation and runoff events. Consequently, NOCSS requires, as part of the EIR/FSS, that the storage
within the topographic depressions be refined and checked against the storage within proposed SWM
ponds in the EIR subcatchment area to verify that the SWM pond storage accounts for the depression

storage. Thus, the SWM ponds volume must be equal to or greater than the original depression storage
volume.

In general, the NOCSS hydrologic mode! ncorporates depression storage to establish unit area target flow
rates. The calculation and comparison of depression storage to SWM storage is intended as a check to
ensure that the existing condition peak flow rates do not increase as a result of land development. The
principle behind this approach is to ensure that the hydrologic analysis and SWM approach reflects the
existing site conditions that include a number of topographic depressions, and the natural depression
storage is maintained in the SWM system.

This approach is not to include artificially created storage such as that created by embankments or dug
facilities. Although the topoaraph\c depressions are illustrated in NOCSS, referred to as pits, ponds and
depressions, the existing mapping does not provide for accurate delineation of these depressions.

The more detailed mapping and other relevant investigations of the EIR/FSS are to be used to confirm the
existence, nature (natural or artificial), and storage volume of these depressions.

To ensure that the storage volume of the depression storage areas is maintained, the calculated depression
volume is to be compared to the SWM pond volume of the proposed SWM facility within the same
subcatchment drainage area. If the depression storage volume s less than or equal to the SWM facility
volume, no additional analysis or change to the SWM facility design is required. In the event that
depression storage is greater than the SWM facility volumes, the SWM facility volume (as noted in the
following points) is to be adjusted to be equal to the depression storage volume.

Calculations and volume comparisons shall be done as foliows:
» 2-year event: Cakulate the 2-year depression storage volume and compare this volume to the
water quality (extended detention and permanent pool) volume in the SWM facility.
¢ 100-year event or Regional Storm (whichever is applicable): Calculate the 100-year or Regional
Storm depression storage volume and compare it to the total storage volume (permanent and
active storage) in the SWM facility (up to 100-year or Regional Storm event).

3.4.5 SWM Plan

A SWM plan is to be developed as part of the EIR/FSS to demonstrate how the targets as specified in the
Management Strategy are to be met, It is intended that SWM is to be provided through a combination of
“Best Management Practices” (BMP), which may range from at-source controls to end-of-pipe solutions.

The preliminary location of SWM ponds is illustrated in the Management Strategy; however, flexibility
on the final location is anticipated.

In developing the overall SWM Plan, a treatment train approach is to be applied in evaluating the
effectiveness of BMPs. Consultation with the Town of Qakville and Conservation Halton wnll be
required in the selection of measures and their effectiveness.
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The use of BMPs for stormwater management (in addition to SWM ponds) can reduce the size of the
ponds. The measures are to be evaluated in their ability to retain water on-site and thereby maintain
existing condition water balance where feasible based on site soil conditions, and protect water quality in

relation to the NOCSS recomimendations (i.e. phosphorus control, temperature control, suspended solids
reduction).

Preliminary design details for the SWM ponds will be required as part of the EIR/FSS including:

*  SWM pond block sizing, including preliminary grades, design water levels (pond and receiving
body outlet), storage volumes and maintenance access provisions;

Cross-section details;

Pond profile including infet and outlet;

Landscaping provisions as per Conservation Halton guidelines; and

Monitoring planto the satisfaction of the Town.

35 Hydrogeology

3.5.1 Imtroduction

The NOCSS prepared in support of the Secondary Plan for the North Oakville, arca included
recommendations for more detailed hydrogeological investigations as part of the EIR/FSS in support of
proposed Draft Plans.

The purpose of the detailed hydrogeological study is to characterize existing hydrogeological conditions,
quantify potential groundwater-related impacts and determine the need for, and nature of, any mitigation

measures required to protect the hydrogeological features and functions within the EIR subcatchment
aréa.

3.5.2  Technical Requirements

The EIR must address the entire EIR subcatchment area within which the proposed development area is
located. Therefore, in addition to site investigations specific to the proposed development area, it may be

necessary to secure access to adjacent properties or road allowances to investigate areas of the EIR
subcatchment area outside the proposed development area.

The level of detail must be sufficient to support submission of Draft Plans of subdivision. The
methodology to complete the study requirements is at the discretion of the consultant, but must conform
to generally accepted groundwater engineering and hydrogeologic practices.

Boreholes and groundwater observation wells must be distributed such that the groundwater conditions

are defined for the proposed development area and the EIR subcatchment area. Any specific on-site
features are to be investigated.
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a) Geologyand Hydrogeology

* Provide an overview of the regional geological setting;

*  Drill boreholes to detennine the site-specific geology (stratigraphy and depth to bedrock). - The
number of boreholes will depend upon the sizes of the EIR subcatchment area and the proposed
development area, the background data available, and the ge ological complexity of the area;

» Collect soil samples from each borehole and test for grain-size to characterize the sail types and
to assist in determining soil hydraulic conductivity;

* Relate the local geological data to the regional geological setting;

¢ Establish a network of groundwater observation wells to determine the depth to the water table
and vertical and horizontal groundwater gradients;

*  The number of monitoring wells to be installed will depend upon the EIR subcatchment area and
the proposed development area sizes, the complexity of drainage, the number of environmental
features, the locations of groundwater divides, and the background data available. Where
available, existing observation wells may be used;

* Survey all monitoring locations for coordinates and geodetic elevation;

* Map the groundwater flow conditions (including vertical and horizontal flow components);

¢ Conduct bail-down, slug, or other appropriate field tests to confirm well function and assess the
hydrogeological characteristics of stratigraphic units (e.g. in situ hydraulic conductivity);

» Provide estimates of groundwater flux;

* Monitor groundwater levels in all observation wells (data included in the EIR/FSS should be
related to the regjonal groundwater elevation data and be sufficient to document the response of
the shallow groundwater to climatic conditions throughout the year). A minimum of one water
table observation well should be equipped with a datalogger to continuously record water levels.
The data must be corrected for barometric response;

« Monitor surface water baseflows (non-storm event flows; minimum of 3 days post precipitation
event) upstream and downstream in all identified watercourses. These data will be used to assist
in establishing the groundwater contribution to stream flow and infiltration as part of the water
balance assessment;

*  Collect a sufficient number of groundwater and surface water samples for laboratory analysis of
inajor ion chemistry to establish the background water quality across the area. These data will be
used to assist in the assessment of groundwater/surface water interactions and to establish
baseline pre-development conditions;

» Map groundwater discharge areas and identify any areas along stream corridors for
recharge/discharge function protection; and,

+ Complete a water balance analysis to determine the pre-development (based on existing
conditions) and post-development (based on the proposed land use plan) interflow and deep
recharge volumes. The water balance should utilize the longest and most continuous local daily
climate data and a soil-moisture balance approach (e.g., Thomthwaite and Mather) with daily @

monthly calculations reported on an average annual basis. Surface water flow data should be
used to validate the existing conditions water balance where possible.

b) Requirements for Proposed Development Plan

* Determine the infiltration deficit (pre © post development) for the proposed development area
and the EIR subcatchment area;

*  Identify hydrogeological opportunities and constraints to maintaining the water balance (i.e., to
reduce the infiltration deficit);
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* Identify the type, location and size of infiltration or storage measures that may be feasible for use
based on the site specific geological and hydrogeological conditions;

*  Evaluate opportunities for augmenting groundwater infiltration through appropriate and practical
Best Management Practices (e.g., as outlined in the MOE Stormwater Management Planning and
Deﬁsign Manual 2003) to balance, or at least in part, make up the post-development infiltration
deficit;

* If pre-development infiltration cannot be maintained, predict the impact of this change on the
flows in local streams and on the local water table and recommend mitigation measures as
required;

* Identify areas where hydrogeological conditions may affect construction (e.g., high water table,
requirements for dewatering, etc.), and recommend cantrol and mitigation measures, if warranted,
and, :

» Evaluate the potential for impacts from proposed underground services on shallow groundwater

conditions adjacent to cores, linkages and stream corridors. If the potential for negative impact
exists, mmitigative measures are to be recommended.

3.6 Sanitary, Water, Roads

Analyses and details must be provided for the servicing of a specific development application. [n
addition, it will be necessary to provide conceptual designs of trunk services within the EIR subcatchment
(conceptually only in areas not part of the proposed development area; FSS level of detail in the proposed
development area) including appropriate connections to external areas, demonstrating servicing viability
without placing undue restrictions on external areas (e.g., considering sewer depths and grading).

Sufficient analysis is necessary to ensure that external lands can be serviced to meet Town and Region
standards.

The FSS will build upon and implement, as applicable, recommendations of the Master Servicing Plan for
the North Oakville East area, prepared as background 1o the Secondary Plan, and any applicable Master
Servicing Plans prepared by the Region of Halton, The following tasks are to be undertaken.

* Compile information from the NOCSS and the Secondary Plan specific to the proposed
development area including design criteria, environmental designations, road locations and design
levels, ete. and undertake an information gap analysis to determine additiona! information needs,
if any;

* Review detailed information on the proposed land uses of the development application, with
respect to population, housing form, road pattern, open space components, and hard surfaces to
provide input to engineering analysis;

s Complete a sanitary servicing assessment to:

*  determine the servicing requirements based on future system wastewater flows;

* recommend a preferred sanitary servicing option considering external and intemnal
infrastructure, and potential phasing;

*  provide interim servicing solutions where feasible;

assess site specific infrastructure locations and designs for crossings of streams, linkages and
cores;

make recommendations on preferred crossing locations, construction practices, and mitigative
measures to minimize impacts to the NHS; and,

* determine consistency with Region of Halton Master Servicing Plan and explain differences;
* Complete a water servicing assessment to: ’

*  determine the servicing requirements based on future system demands;
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identify a preferred water servicing option considering external and internal infrastructure,
pressure districts and potential phasing;

assess site specific infrastructure locations and designs for crossings of streams, linkages and
cores;

make recommendations on preferred crossing locations, construction practices, and mitigative
measures to minimize fimpacts to the NHS; and,

determine consistency with Region of Halton Master Servicing Plan and explain differences.

¢ Complete a road design assessment to:

compile the road design requirements and road locations as identified in the Master Servicing

Plan and the Secondary Plan;
identify local road system within the proposed development area;

assess site specific road locations and designs for crossings of streams, linkages and cores;
and,

make recommendations on preferred crossing locations and configurations, road design
standards, and mitigative measures to minimize impacts to the NHS (e.g., ecopassages).

40 MONITORING

It will be necessary to detail environmental monitoring requirements as part of the EIR/FSS, in support of
Draft Plans of subdivision, in accordance with applicable directions in NOCSS.

50 REPORTING REQUIREMENTS

A detailed report is to be prepared integrating the analysis, findings and recommendations covered in the
study Terms of Reference.
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NORTH OAKVILLE SUBWATERSHED
MANAGEMENT STRATEGY
(WITHOUT PREJUDICE)

July 4, 2607

Mediation Item: Flow Rates/Hydrology
Issue;

The existing condition peak flow rates for North Oakville are to be used as argets for waler quantity
control in sizing stormwater management facilities. The peak flowrates identified in the North Qakville
Crecks Subwatershed Study (NOCSS) are different than those provided in the North Oakville East
Subwatersheds Study prepared by North Oakville East Landowners. 1 is intended that the peak flowrates
attached be used as targets in the form of.a unit area Nowrate (flow per hectare of drainage area),

A consistent, agreed upon value is required, since this will provide the target peak flow value for sizing
stormwater management facilities for flood protection purposes.

Agreement ;

Meetings 1o discuss this issue have resulted in the following agreemenits:

1. There is agreement on the approach used to calculate the unit area flows for existing conditions. The
Town’s revised GAWSER model of existing conditions (dated June 21, 2007) provides the agreed
upon unil flow rates presented on the atiached table.

2. We have agreement that separate unit area flow targets will be used for cach Subwatershed.

[P

The agreed upon unit area flows will be used for existing condition flow targets and, as such,
additional existing condition flood flow modelling will not need to be undertaken during cither EIR,
FSS or final design submissions related to development. Similarly, existing condition peak flowrates
can be taken from the current model results (presented on the sttached table), and new modeling is
not nceded for the corresponding determination of existing condition floodlines, where SWM ponds
are used to control Regional Storm flows to existing levels. There is one exception 1o this as outlined
in the Joshua Creck floodplain agreement dated May 31, 2007, which involves a situation where
further hydrologic modeling will be carried out to refine the Regional Storm peak flood flow rates.
(Floodlines will need to be updated at the EIR stage to reflect more detailed topographic mapping). If
a landowner demonstrates 1o the satisfaction of the Town and Conservation Halton, that it is not
necessary to provide SWM controls for the Regional Storm for a specific subwatershed, in
accordance with the NOCSS and the Secondary Plan, then the EIR in support of development within
that subwatershed must include updated hydrologic modelling to determine the post development
Regional Storm flow for purposes of establishing Regional Storm floodlines.

4. It is recognized that the drainage arcas will be refined during the EIR study stage when more detailed
topographic mapping is available. This will result in some change to drainage areas which will be
reflected in the final existing condition flows through the use of unit arca flows.

5. Itis agreed that a change to the East Morrison Creek drainage area boundary should be made in the
Subwatershed Study.




REVISED TARGET UNIT AREA PEAK FLOW RATES 07.06.27

EXISTING LAND USE
Confidential and without Prejudice

Drainage | Regional { 100 year | 50 year | 25 vear | 10 year | 5 year 2 year
l.ocation Culvert NoJJ Area Storm storm storm storm storm storm storm
_ ha. m'ls m’is m's. wls mi'ls m'ls m'ts
14 Mile Creek ,
PM-D2 | 4656 1 250 1.04 0.92 0.80 0.62 0.51 0.31
_ Flow rate / Arca (m’is/ha) 0.054 0.022 0.020 | 0.017 0.013 0.011 0.007
FM-D3 ] 1171 | 076 | 036 | 032 0.28 023 019 | 0.2
Flow tate | Arca (m'/s/ha) 0.065 0.031 0.027 0.024 0.020 0.016 0.010
FM-D4 | 42370 20.96 8.39 742 6.49 5.09 4.17 2.62. ]
Flow ras / Arca ('#s/ha) 0.049 0.020 0.018 0.015 0.012 0.01¢ 0.006
FM-DS | 339.99 18.73 7.56 6.60 5.68 435 | 343 2.01
Fliow rate | Arca {im'Is/hia) 0.055 0.022 0.019 0.017 0.013 0.010 0.006 |
Dundas St W. LFM:D6 | 16.9} 0.88 0.36 0.32 0.28 0.23 0.19 0.12
Flow rate / Area {m’/s/ha) 0.052 0.021 0.019 0017 | 0.014 0.011 0.007
FM-Dba | 2623 1.38 0.57 0.50 0.44 0.34 0.28 0.18 |
Flow rute / Area (nr'/s/ha) 0.053 0822 | 0.019 0.017 0.013 0.011 0.007
FM-D7 | 24792 11.96 463 4.07 3.54 2.75 2.23 1.36
Flow mte | Arca (miwha) 0.048 0.019 | o016 0.014 0.011 0.0609 | 0.005 |
FM-DE | 845 066 | 037 1 033 0,29 0.23 0.19 0.12
" Flow rac / Ares (o fsiia) 0.078 0.044 0.039 0.034 | 0.027 0622 | 0014
FM-DS | 18.58 1.47 0.86 0.76 0.67 0.54 0.44 028 |
Flow rutc / Area {m/eha) 0.079 0.046 0.041 0.036 0.029 0.024 0.015
McCraney Creek
, . . MC-D! 1 12646 6.43 2.60 231 2.02 1.59 1.31 0.83
Dundas St W. Flow rate / Arca (wofsha) | 0.051 0021 | 0018 | 0016 | 0013 | 0010 | 0007
"Taplow Creek )
Dundas St W, —1CDt | 3361 1.64 064 | 057 0.50 0.39 0.32 0.21
"7 Flow rate ] Area (ms/ha) 0.049 0.019 | 0.017 0.015 0.012 0.010 0.006
BGlen Oak Creek ‘ o
e 1 Go-DI | 4716 2.34 0.93 0.83 0.73 058 | 048 | 031
Dundas St W. _ Tlowtmc iArea(m'isha) 1 0:050 | 0.020 | 0018 | GDIS 0.012 0010 | 0.007
‘West 16 Mile Creek Tribs. ' T -
SM-DI 1 8797 T 33% 124 T 1.09 095 1 oM 059 | 036
Flow rate / Arca (m’/s/ha) 0.041 0.014 0.012 0.011 0.008 0.007 0.004
Dundas St W, |SM-Dia 1 12,53 0.81 0.38 0.34 0.30 0.24 0.20 0.13
' Flow ratc / Arca (m /s/ha} 0.065 0.030 0.027 0.024 0.019 0.016 0.010
SM-D2 8.01 0.52 0.24 0.22 0.19 0.15 0.13 0.08
_ Flow watc { Arca {m’/s/ha) 0.0635 0.030 0.027 0.024 0019 0.016 0.010
{East 16 Mile Croek Tribs.
Sixteen Mile — 1 383.10 16.86 6.28 548 4,70 3.58 2.82 1.64
Creek Flow rate / Area {m’/s/ha) 0.044 0.016 | 00M 0.012 0.009 0.007 0.004
Isenego Creek ) '
Dundas St W, 1-0C-D 1_ 43.93 263 | 120 1 106 094 | 074 | 0662 040 |
| Flowrsc/Aramiidhay | 0060 | 0027 0,024 .02 0.017 0.014 0.009
Shannon's Creek -
] SC | 8437 3.81 1.39 1.23 1.06 0.82 0.66 0.40
Dundas St W [ e A e | 0045 oore T 6015 T 06151 0010 0:008 0.005




REVISED TARGET UNIT ARFA PEAK FLLOW RATES 07.06.27
EXISTING LAND USE
Confidential and without Prejudice

Drainage | Regional | 100 year | 50 year | 2Syear | 10 year | Syear | 2year
L.ocation Culvert Noj Area Storm storm storm storm storm storm storm
ha. m/s m'fs mls m“/s mls m'fs mis |
Munn's Creek
MC-DH [ 29.99 200 § 0.9 0.88 0.77 0.62 0.51 0.33
Dundas St W Flow raic / Arca (m’fs/fia) 0.067 { 0.033 0.029 0.026 0.021 D017 | 0011
MC-D4 ] 59.61 39 1.31 1.16 1.02 0.80 0,67 0.43
Flaw rate / Arca {m*/s/ha) 0054 | 0.022 0.019 0.017 0.013 0.011 0.007
'West Morrison Creek '
Dundas St £, --MW-D3 [ 22638 1093 | 426 3.77 3.30 2.59 2.13 135
T Flow raic / Area (m/eha) 0.048 0.019 0.017 0.015 0.011 0.009 0.006
East Morrison Creek )
Dundas St . |—MED2 1 31394 13.67 5.18 458 | 4.00 3.14 257 1.62
Flow tmc / Arca {m’/s/ha) 0.044 0.016 0.015 0.013 0.010 0.008 0.005
[Joshua's Creek
‘ JIC-DI ] 962,74 50.06 20.58 1818 | 16.02 12.57 1035 6.53
o | Flow rato/ Arca (mlsha) 0.052 0021 1 0019 | 0017 | 0.013 0.011 0.007 |
Dundas SUB =35 T riean | 568 | 221 1 195 1 10 1 131 07 | 065
 Flow rate /-Arca (m'/s/ha) 0.051 0.020 0.017 | 0015 .1 0.012 0.010 0.006
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1 Table 5.4.1 - Hydrologic Cycle, Return Peirod Peak Flow Rates

2 07.06.26

Z Location M iflyd.. ‘N;. Land Use m'ls u;a/s f«i’/s | iuzi:;‘ ins/s ;n"/s ;nji-s
[§]

7 {14 Mile Creek 3 _

8 |Dundas St. W. FM-DI [ 1101 [Existing 120 | 056 | 050 | 0.44 | 035 | 029 | 0.19
ﬂgd Dundas St W. FM-D2 | 1102 |Fxisting 750 | 161 |05 {080 | 0% 151 03]
:; Dundas St W. FM-D3 | 1103 |Existing 076 | 036 | 032 | 0.28 | 023 | 019 | o.12
:j ighway 407 FM-1 | 1001 |Ewistng 732 | 293 | 250 | 227 | 1.5 | 148 | 0.94
32 Highway 407 | FM2 | 1002 |Existing 165 | 0.71 | 063 | 055 | 043 | 036 | 033
| ;-;vﬂunﬂmmubrpe RA. W.| FM-BI | 0031 |Existing 444 | 167 | 147 [ 128 | 100 | 081 | 0.50
% Highway 407 FM3 | 2019 |Bxisting 595 | 331 | 205 | 179 | 140 | 114 | 071
g Highway 407 FM-4 | 1004 [Existing 0.30 | 0.09 | 008 | 0.06 | 0.04 | 0.03 | o001
;i Dundas St. W. | FM-D4 | 2034 |Exisunp 2096 839 | 742 | 649 | 500 | 417 | .62
3_2.@%,407 s 1005 [Exising | 1.57 | 0.59 | 0.51 [T o o5 05
g.;‘iﬁgrway 407 FM-6 | 1006 |Exisung 1.83 ' 0.69 | 060 | 051 | 038 | 0.29 | 0.8
ig Burmhamthorpe Rd. W. | FM-B2 o7 Existing 258 | 1.02 [ 091 | 079 | 062 | 052 | 033
;.;_}Bummmlhmpc Rd. W. | PMB3 | 0073 |Existing 342 | 134 | 107 {101 | 077 | 061 | 036 ]
2 [fighway 407 | PM7_ | 2048 |Existing 868 | 348 | 3.05 | 265 | 2.05 | 164 | 0.9
;2 Highway 407 | _FM8 | 1008 {Existing 039 | 015 [ 043 [ 0.10 | 007 | 604 | 001
| ; Dundes S W. | FM-D5 | 2061 Existing 18.73 | 7.56 | 6.60 | 5.68 | 43S | 343 | 2.01
ig’ Highway 407 FM9 | 1009 |Existing 274 | 101 | 089 | 0.78 | 060 | 045 | 0.30
:;x)maris StW. | FMDG | 1110 [Existing 088 | 036 | 032 | 028 | 023 | 019 | 0.2
Zi‘&uﬂmSt. W, | FMD6a | 2367 |Exisung 138 ) 057 [ 050 | 044 | 034 | 028 | 0.8
:2 Highway 407 | FM-10 | 1010 |Existing 4.04 | 162 | 143 | 126 | 099 | 082 | 052
.:;Highway 407 PM-11 | 1011 |Existing 051 | 024 [ 021 | 018 | 0.14 | 011 | 0.06
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1 Table 5.4.1 - Hydrologic Cycle, Return Peirod Peak Flow Rates
2 07.06.26
3 Reg, | 10| 0 25 [0 5 [
4 Culvert {CAWSER " | year | year | year | year year | year |
: tio 1 v . - : e s
5 Location No, IHyd. No, And Use mfs | mfs | ms | m's mls m'ls m'/s
A .
50 |Dundas St. W. FM-D7 2475 'Exislin_g 11.96 | 4.63 407 | 3.54 2.75 2.23 1.36
51 '
52 {Dundas St. W. M-D8 1112 {Existing 066 | 037 | 0.33 | 0.29 0.23 0.19 0.12
53 '
54 {Dundas St. W. FM-D9 | 1113 |Existing 147 | 086 | 076 | 067 | 054 | 044 | 028
=T
58 |McCraney Creek L ,
57 Highway 407 FM-12 _ 1012 Existing_ 1.75 | 0.74 (.65 0.57 0.45 0.37 0.23
58 | |
59 {Dundas St. W. | MC-DI 2085 |Existing 643 ] 2.60 | 2.31 | 2.02 1.59 1.31 0.83
60
81 {Taplow Creek . i
82 |Dundas St W. TC-D1 1115 {Existing 164 | 0.64 | 0.57 0.50 0.39 032 { 0.2
83
84 |Glen Oak Creek
| 65 |Dundas St W. GO-D1 | 1116 [Existing 23¢ ] 093 [ 08 ] 073 ] 058 | 048 | 031
- |
87 §West 16 Mile Creek Tribs. ‘
68 IDundas St. W SM-D{ 2392 Eximins 3.58 1.24 1.09 0.95 0.73 0.59 0.36
69 | ’ v : N
70 {Dundas St. W. SM-Dla 1117 |Existing 0.8 | 038 1 034 ] 030 1 024 | 0.20 0.13
(4 ' ﬁ .
72 {Dundas St. W, SM-D2 1118 1Existing 0.52 | 0.24 | 022 { 0.19 0.15 0.13 0.08 ‘
73 .
74 {Hiphway 407 SM-1{ 1020 Existing 5.01 1.81 1.59 1.38 1.07 0.86 0.52
78 ingxway 407 SM-2 1021 IExisting 1.67 | 0.70 | 0.62 | 0.54 0.42 0.34 0.20
77 )
{78 {Highway 407 SM-3 1022 _|Existing 058 ] 028 1 0624 ] 021 | 016 | 0.12 | 007
791
1 80 {East 16 Mile Creek Tribs.
81 {Neyagawa Blvd. ESM-NG3| 2124 [Existing 69 | 290 12571225 | 177 | 147 | 094 |
|82 .. 5
83 INeyapawa Blvd. ESM-NG2{ 2128 Exisﬁrjg 8.80 | 649 | 3.07 2.66 2.06 1.66 | 1.01
84 j
85 {Sixieen Mile Creek o 2137  |Existing 16861 6.28 | 5.48 | 4.70 3.58 2.82 1.64
86 . .
87 jBurnhamthorpe Rd. W. | ESM-B14| 2914 |Existing 2.47 1.11 0.97 | 0.84 0.65 0.52 0.31
{88
| 89 JOsenego Creek -
90 {Dundas St. W, OC-D1 | 2143 |Existing 263 | 120 | 1.06 | 094 | 074 | 0.62 | 040
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1 Table 5.4.1 - Hydrologic Cycle, Return Peirod Peak Flow Rates
2 07.06.20
3 R 100 50 25 1 1@ s {2
4 Location Culvert |GAWSER Land Use B {year | year | year | year | year year
5 No. | Hyd. No. m'ls m.“[s wis | mdls r'fs m'/s w'fs
(3]
91
92 Shannon's Creck
93 [Dundas St W, SC-D1 2146 Exisling 3.81 1.39 1.23 1.06 0.82 0.66 0.40 |
| 95 JMunn's Creek , »
96 JDundas St. W. MC-D1 { 2177 (Existing 2.01 0.99 0.88 3 077 0.62 0.51 0.33
87 § ]
98 {Dundas St. W. { MC-D4 | 2174  |Existing 309 | 13 ] 196 1 1.02 1 080 | 067 | 0.43
- A
100{West Morrison Creek '
101]Sixth Line ] MW-82 2149 Existiqg 7.88 | 2.97 262 1 2.29 1.79 1.47 0.92
102
103§Dundas St. E. MW-D3 2154 |Existing 1093 | 4.26 3.77 3.30 2.59 2.13 1.35
104
105]East Morrison Creek | ‘
106{Bunhamthorpe Rd. E. | ME-BI | 2160 |Existing 0.9 | 049 | 043 ] 038 1 030 | 025 | 016
107 |
108[ Trafalgar Road ME-T5 2165 |Existing 272 | 1.27 | 113 | 0.99 0.78 0.65 | 0.42
109 . ' . '
110{Trafalgar Road | ME-TI | 2170 |Existing 755 1307 | 2721 238 1 18 | 154 | 098
119 ]
{112§{Dundas St. E. ME-D2 2171 |Existing 113.67] 5.18 | 4.58 { 4.00 3.14 2.57 1.62
113} ]
114 Joshua's Creek |
1118 Highway 407 j-5 1041 |Existing 1.36 | 0.66 | 0.59 { 0.52 0.41 0.24 0.22
116} -
117{Highway 407 J-6 | 1042 |Existing 020 | 0.14 | 013 | 0.11 | 009 | 0.07 | 0.05
1184 . 1. . \
119{Highway 407 1-7 1043 |Existing 0.34 ] 030 [ 0.05 ] 008 | 006 | 0.05 | 0.03
120} . B} 1 |
121j{Highway 407 )-8 1044 [Existing 140 | 073 | 0.65 | 057 | 045 | 038 | 0.24
122] : . .
123}Highway 407 : }1-9 1045  |Existing 203 1 0.92 1 081 1 0.72 0.57 0.47 0.30
1124
125{Highway 407 i-1 1046 iExisting 338 § 1.27 F 1.13 ] 0.9 0.78 0.65 0.42
126]
127{Banhamthorpe Rd. E, JC-BI 2255 _ |Existing 0,83 | 040 | 0.35 | 0.31 0.25 0.21 0.13
128}
129’Bunhamthorpe Rd. E. JC-B2 2252  |Existing 1.69 1 076 | 0.68 | 0.60 0.47 0.39 0.25
130] ,
131]Bun}mnmoqae Rd. E. JC-B4 2238 Eustmg 7.31 1 2.98 265§ 233 |1 1.85 1.54 1.00
132} ‘
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1 ... Table 5.4.1 - Hydrologic Cycle, Return Peirod Peak Flow Rates
2| - 07.06.26 ,
3 Reg. | 10 | 501725 10 5 2
1 4 . Culvert |GAWSER] " year | year | year | year | year | year
Locat = d U i s I A .
5 ron Ng. Hyd. No. Land Use wls | w's | m¥s | wfs m's m/s m'fs
8
{133]Bunhamthorpe RA. E._| JC-BT | 2215 [Existing 1133 550 [ 490 [ 430 | 340 | 2835 | 181
{134} . | |
135]Bunhamthorpe Rd. E. IC-BY 2225 |Existing 1.96 ] 0.82 | .72 | 0.63 0.50 0.42 0.26
136, '
137{Bunhamthorpe Rd. E. | JC-BIO | 2222 |Existing 533 1 224 1 1990 175 [ 138 | 115 | 0.73
138
138{Dundas St. E. IC-D 2275 :Existing S0.06 | 20,58 | 18181 16.02 | 1257 | 10351 6.53
{140 ] } /
[141}Dundas St E. ICD2 | 2278 |Existing 568 | 221 195 1 169 1 1531 | 1.07 | 065
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NORTH OAKVILLE SUBWATERSHED
MANAGEMENT STRATEGY
(WITHOUT PREJUDICE)

Mediation Issue: Flow Rates/Hydrology (May 31, 2007)

Issue:

The existing condition peak flow rates for North Oakville are to be used as targets for water quantity
control in sizing stormwater management facilities. The peak flow rates identified in the North Oakville
Creeks Subwatershed Studies are different than those provided in the North Oakville East Subwatersheds
Study prepared by North Oakville East Landowners. It is intended that the peak flow rates attached be
used as targets in the form of a unit area flow rates (flow per hectare of drainage area).

A consistent, agreed upon value is required, since this will provide the target peak flow value for sizing
stormwater management facilities for flood protection purposes.

Agreement:

Meetings to discuss this issue have resulted in the following:

1.

There is conditional approval on the approach used to calculate the unit area flow rates for existing
conditions subject to final technical agreement by each party (see item 7).

We have agreement that separate unit area flow rate targets will be used for each Subwatershed.

The agreed upon unit area flow rates will be used for existing condition flow targets and, as such,
existing condition flows will not need to be recalculated during either EIR, FSS, or final design
submissions related to development. These flow rates can be also used for floodline calculations as
long as the SWM ponds are designed to control Regional Storm Flows to existing levels. However,
floodlines will need to be updated at the EIR stage to reflect more detailed topographic mapping.

If it is determined, by the Town of Oakville, in conjunction with Conservation Halton, that it is not
necessary to control peak flow rates, under Regional Storm conditions, to pre-development levels,
then post development flow rates for the Regional Storm will need to be calculated through modelling
at the EIR stage. These flow rates will then be used to determine flood elevations, and associated
floodlines for regulatory purposes. The modelling approach will be carried out in accordance with
the EIR Terms of Reference and to the satisfaction of the Town of Oakville, and Conservation
Halton.

It is recognized that the drainage areas will be refined during the EIR study stage when more detailed
topographic mapping is available. This will result in some change to drainage areas that will be
reflected in the final existing condition flows through the use of unit area flow rates.
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6. It is agreed that a change to the East Morrison Creek drainage area boundary should be made in the
Subwatershed Study. ‘

7. The Town will review and revise the hydrology model, as appropriate, to address subcatchment
routing and provide revised hydrology model and unit flow rates to NOMI consultants by June 30,
2007. Upon NOMTI’s agreement, these revised unit flow rates will be the finalized unit flow rates for
existing conditions. ‘ '




NORTH OAKVILLE SUBWATERSHED
MANAGEMENT STRATEGY
(WITHOUT PREJUDICE)

Joly 4, 2007

Mediation Item: Flow Rates/Hydrology

Issue:

The existing condition peak flow rates for Nonh Oakville are to be used as targets for water quantity
control in sizing stormwater managemént facilities. The peak flowrates identificd in the North Oakville
Crecks Subwatershed Study. (NOCSS) are different than those provided in the North Oakville East
Subwatersheds Study prepared by North Oakville Bast Landowners. 1t s infended that the peak flowrates
attached be used as targets in the formrof a unit area flowrate (low per hectare of drainage area).

A consistent, agreed upon value is required, since this will provide the target peak flow value for sizing
stormwater management facilities for flood protection purposes.

Apreement :

Meetings to discuss this issue have resulted in the following agroements:

i.

l?\)

}.d

There is agreement on the approach used to calculate the unit area. flows for existing conditions: The
Town's revised GAWSER model of existing conditions (dated June 21, 2007) provides t}w agreed
upon unit flow mtes presened on the aftached table,

We have agrecment that separate unil area llow targets will be ased for cach Subwatershed,

The agreed upon unit area flows will be used for existing condition flow targets and, as such,
additional existing condition flood flow modelling will not need to be undertaken during cither EIR,
FSS or final design submissions related to development, Similarly, existing condition peak flowrates
can be taken from the cursént model esuls (presented on the attached table), and new modeling is
not needed for the corrasponding determination of existing condition floodlines, where SWM ponds
are used to control Regional Storm flows to existing levels. There is one exception to this as outlined
in the Joshua Créck floodplain agrecraent dated May 31, 2007, which involves a silaation where
further hydrologic modeling will be carried out 1o refise the Regional Storm peak flood Hlow rates.
(Floodlines witl need to be updated at the EIR stage to reflect more detailed topographic mapping), If
2 landowner demonstrates to the satisfaction of the Town and Conservation Halton, that it 1§ not
necessary to provide SWM controls for the Regional Storm for a specific subwatershed, in
accordance with the NOCSS and the Secondary Plan, then the EIR o support of development within
that subwatershed must include updated hydrologic modelling to determine the post development
Regional Storm Hlow for purposes of establishing Reglonal Storm floodlines,

1t is recognized that the drainage arcas will be refinéd during the BIR study stage when more detaited
topographic mapping is availsble. This will result in some change 10 drainage areas which will be
reflected in the final existing condition flows through the use of anit area ffows,

1t is agreed that a change to the East Morrson Creek dmmage area boundary should be made in the
Subwatershed Study.



NORTH OAKVILLE SUBWATERSHED
MANAGEMENT STRATEGY
(WITHOUT PREJUDICE)

July 4, 2007

Mediation Item: Flow Rates/Hydrology

Issuer

The existing condition peak flow rates for North Oakville are to be used as targets for water quantity
control in sizing stormwater management facilities; The peak flowrates identified in the North Qakville
Creeks Subwatershed Study (NOCSS) are different than those provided in the North Oakville East
Subwatcrsheds Study prepared by North Oakville Bast Landowners. 11is intended that the peak flowrates
attached be used as targets in the form of a unit area flowrate {flow per hectare of drainage area).

A consistent, agreed upon value is required, since this will provide the target peak flow value for sizing
storrwater management Tacilities for flood protection purposes.

Agreement

Meetings to discoss this issue have resulted in the following agreements:

L

Thete is agreement on the approach used to calculate the unit area flows: for existing conditions, The ‘
Town’s revised GAWSER model of existing conditions (dated June 21, 2007) provides the agreed
upon unit flow rates presented on the atached tble, :

We have agrecmment that separate unit arca {low targets will be used foreach Subwatershed.

The agreed upon unit area flows will be used for existing vondition flow targets and, as such;
additional existing condition flood flow modelling will not need 1o be undertaken during either BIR,
F58 or final design submissions related to development, Similarly, existing condition pesk flowrates
can be taken from the current model results (presented on the attached table), and new modeling is
not needed for the corresponding determination of gxisting condition floodlines, where SWM ponds
are used to control Regional Storm flows to existing levels. There is one exception lo this as outlined
in.the Joshua Creek-floudplain agreement dated May 31, 2007, which involves a situation where
further hydrologic modeling will be carried out to refine the Regional Storm peak flood flow rates.
{Floodlines will need to be updated at the EIR stage fo reflect more detailed topographic mapping). If
a landowner demonstrates to the satisfaction of the Town and Conservation Halton, that it is not
fiscessary to- provide SWM controls for the Regional Storm for a specific subwatershed, in
accordance with the NOCSS and the Secondary Plan, then the EIR in'support of development within
that subwatershed must include updated hydrotogic modelling to determine the post development
Regional Storm flaw for purposes of establishing Regional Stoer floodlines,

It is recognized that the drainage areas will be refined during the BIR study stage when more detailed
topographic mapping is available. This will result in' some chiange to drainage areas which will be
reflected in the final existing condition flows through the use of unit area flows:

It is agreed thata change fo the Esst Morrison Creek drainage area boundary should be made in the
Subwatershed Study,




REVISED TARGET UNIT AREA PEAK FLOW RATES 67.06.27 g
EXISTING LAND USE
. Confidential and without Peojudice
Drainage | Regional { 100 year | 50 year | 25year | yesr | Sycsr | 2 vear
Loeation - [Culvert No. Area - Storm storm storin storm storm storm storeg
b 'l nr'ss m'/s w's ity ms s
14 Mile Creek i ) . S
EM-D2 14636 2.50 1.04 0.92 080 0.62 051 1031
- Fow e (pveamomay | 0054 1 0022 | 0020 | 0017 | 0013 | oot | 0007
MDY 1871 876 1 03¢ 0.32 0.28 L 23 01y 0.2
o PowpeAra i) | 0065 1 0031 | 0027 | 0024 | 0020 | 0016 | 0010
FMD4 | 42390 2096 1 839 7.42 649 500 4.17 262
Flow e [-Arce {m’fsmg} 0:.049 0.020 0,018 0015 0.012 G010 0006
FMDS | 33999 1 1873 7.56 6.60 568 4.35 343 201
Flow e / Arca{mieh) | 0055 | 0022 | 0019 | 0017 | 0013 | 0010 | 0.006
) MG 1 1691 (.88 0.36 0.32 .28 .23 .19 0.12
el (v vy Y5308 T T IO T 00 AR T8 T R v
FM-D6a | 2623 1.38 0.57 {1.50 .44 .34 (28 .18
| Flowre/Anagnishy | 0053 | 0022 1 0019 | 0017 | 0013 | 0611 | 0.007
EM-D7 | 24792 11,96 4,63 407 154 2,75 2.23 L6
Flow rae /- Ares (n'isha) 0048 0.019 0.016 0.0 i_4 .01} 0.009 0005
FMADR T 45 .66 0.37 (.33 0.29 (.23 0.19 U.12
Flow e £ Ares (o /sttin) 6078 0.044 0.039 0.034 0.027 G022 0.014
_ FM-DY 1 1838 147 0.86 0,76 0867 (.54 0.44 0.28
Flow rate / Avea {m'/sbia) 0079 0.046 G041 0.036 2,029 0.024 0015
iMcCraney Créek
Dundas St W MC-DI -1 12646 643 2.‘6{) 2.31 2.0% 1.59 1.3 .83
) R Flov rate / Arca (wm’fs!tu} 0,051 0.021 0018 1 0016 0.013 0.010 0.007
Taplow Creek " ;
Durndas Si. W TC-DE | 33,61 1.64 0.64 0.57 0.5{) .30 0.32 0.2}
) Co Flow rate / Area (i fslha) 0.049 0.019 0.017 0.015 0,012 0.010 0006
Glen Osk Creek
g GO-DE | 4716 1 234 .93 0.83 (.73 .58 .48 .31
DR St W [ o min Avea () | D050 | 0050 1 6016 T 00151 ooz 5610 T 0.067
West 16 Mile Creek Tribs. e .
| SMDI T 8797 1 3358 124 109 1095 0.73 059 1 036
i Flow et/ Avea (w'fsha) | 0.041 0014 1 0612 | 0011 0.008 6.007 | 00
Dundas S W, LSMDia | 153 1 081 038 | 034 | 630 | 024 020 | 013
_’ : ﬂowrasch\mggﬁrsfha} (.065 0.03¢ 0,027 0.024 0019 {4016 Q01
SM-D2 1 801 0.52 (.24 (22 .19 15 0.13 .08
Flow rate { Arca{elishay | 0063 0.030 0.027 0D.024 04019 0.816 0010
#last 16 Mile Creek Tribs.
Sixteen Mile waes 138310 16,86 6.28 548 4.70 3.38 282 164
Creek Flow rste ! Area {m’7oha) 0.044 0.016 0014 0.012 0.009 0.007 0.004
[0senego Creek .
Dundas St W OC-DI 1 4393 2,63 1.20 .66 0.94 .74 .62 0.40
e Flow rate / Asea (nv'isita) 0.060 4.027 0.024 0.021 0.017 G.014 0.009
Hg»‘}_zjmnm:‘ss Creek
Dundas St W, SCDT b R4aT 3.8 LE‘) 123 1 106 082 1 6.4:?6 ﬁh«‘«t(}
, Flow ot £ Arca f'lsa) | U045 0.016 0.015 0.013 0.010 0.008 1 0.008




REVISED TARGET UNIT AREA PEAK FLOW RATES 07.66.27

EXISTING LAND USE
) Confidential and without Prejudice
Drainsge | Reglonal | 100 year | S0year | 25 yenr | MWyear | Syear | 2year
Location - 1CulvertNod  Arca Storny starm | storm storns stron stora: | storm
ha. ms w'ts mfs | ms s nt'ls wis B
Munn's Creck i : : ’ o :
MCDT | 2999 201 059 0.88 877 0.62 0.51 013
e Thow rate | Arca {1m'/s/ba) 0.067 6033 1 0429 0.026 0.021 0017 0.8011
DundasSLW. iea | so6l | 300 L 13t 1 Ll | 10 | o8 | 06 | 04
i , Flow wate / Arca ('t | 0.054 0.022 (.019 0.017 0013 1 00t 0.007
West Morrison Creek -
Duindai St E MW.D3 T 22638 ] 1093 4,26 3.77 -3.30 2.59 213 t35 F
CUUTETTOL Plow iate { Arcs (/s 0.048 0019 0.017 0.015 G011 | o0 0006
£ Bast Morrison Craek ) : ) g
Dundas §1. 5, L MED2Z | 313.94 13:67 5.18% 4,58 400 314 1 251 | 16
T Fiow rits Arce (m i) 0.044 0.016 0.015 0.013 4.010 0.008 0.005
Joshug's Creek ) s )
DI | 96274 S0.06 20.58 18.18 16.02 12.57 10.35 6.53
Dundas SL I Flow fate / Arca (a0 5sdba) 0.052 0.02} 0.019 0.017 0.013 0.011 0007 §
SR WY T T S.68 2.21 1.95 1.69 1,31 1.67 0.65 g
Flov rile / Arca (m'/sita} 4.051 0,020 0,617 mﬂ.(’) i3 0,012 0.010 0.006




A 8 ] ¢ ] b T E [ F 16 T " T N K
1 Table 5.4.1 - Hydrologic Cycle, Return Peirod Peak Flow Rates .
; Culvert [GAWSER] | Res. 13..:' Z‘if ' f:ir i::r Y:ﬂ' :ar
% Location Ji'a« ﬁyd, ‘x\’s;.} Fand Use w/s if’f‘x i‘csfs anfs iéls ;nj/s : Zfﬁ%
& ;
; 14 Mite Creek ; _ :
8 |Dundas St. W. FM-DI | 1101 [Existing 1.20 | 056 [ 050 1 045 | 035 | 099 | 0.19
19(} IDundas St W. FM-D2 | 1102 |Existing 250 | 104 | 0.92 | 080 | 062 [ 051 | 030
_Qinum St W. EM-D3 | 1103 |Existing 0.76 | 0.36 | 032 | 0.28 b,zg 019 | 012
:i [Highway 407 FM-1_| 1001 [Existing 732 12,93 259 ] 227 | 199 | 148 ;).942
%{ﬁs@way 407 FM2 | 1002 |Existing 165 | 071 | 063 | 0.55 | 043 | 036 oz&
:; gﬂumm;mherpc Re. W. | FM-Bl | 0031 |Existing 444 | 167 | 147 | 1.28 | 100 | 0.81 | 050
;i %Highwaym’l FM-3 | 2019 |Existing 595 1 231 1 205 | 179 | 140 | 1.14 0.71',_
i; iﬂggnway 407 FM-4 | 1004 |Existng 030 ] 009 | 008 | 006 | 0.04 | 0.03 0.055
5;3 Dundas St, W. FM-D4 | 2034 |Existing 20.96 | 839 | 742 | 649 | 500 | 4.07 2.62':1
§Z {Highway 407 FM:S | 1005 |Existing 1.57 1059 | 0.51 | 044 | 033 | 0.25 cm,:
g %}ﬁghway 407 FM-6 | 1006 |Exsting N TN ST T R G
§§ gﬂumhmdxorpe Rd. W. | PM-B2 | 0071 |Existng 258 | 1.02 1 091 | 079 | 062 | 052 | 053
2; gauaﬁmnmrpe R W. | PM-B3 | 0073 |Existing 342 | 134 1 L7 | (o1 | 077 | 06l ().362
ii’. %ﬁig,hway 307 FM-7 | 7048 |Existing 8.68 | 3.48 | 3.05 | 265 | 2.05 5 55
ii fH ighway 407 EM-8 1008 |Existing k 039 | 015 | 6.3 1 0.0 | 0.07 | 004 | 0.01 ‘:.
il, ibzmdas St W. FM-DS | 2061 |Existing AR S68 | 435 | 343 | 201
3'3 {Highway 407 EM:Y 1009 |Existing 274 1101 108 1 078 | 080 | 049 | 0430 iE
g%&m St W, FM-D6 | 1110 |Existing 088 | 036 | 032 | 028 | 0.23 | 019 | 012
’gibums St W, FM-D6a | 2367 |Existng 38 | 057 | 0.50 B TS R R T "
33 z}{ighway 407 FM-10 | 1010 |Exisung 404 | 162 [ 1431 126 | 0.9 17082 | 032
ZZ gmghway 407 FM-11 | 1011 |Existing 050 | 024 | 001 | 008 ] o0a T o1 [ 05
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1 Table §.4.1 - Hydrologic Cycle, Return Peired Peak Flow Rates

2 07.06.26

3 Reg, |10 1 50 T 25 10 | s 2
4 Culvert IGAWSER] " | year | year | year | year | vear | yeur

I f i Js - . g
5 cation No. |Hyd. Neo. and Use [ 0 T s wis | owbls | owdls | mdls | wdls
5 :
49 :
S0 {Dundas 8t W, FM-D7 2475 {Existing 11.96:1 4.63 1 407 | 3.54 2.75 2.23 1.36
51 . CRIE
52 !f)undas St. W, FM-DY 1112 [Existing 0.66 1 037 | 0.33 ] 029 0.23 0:19 0.12
53} ' .
54 iDundas St W. FM-DS 1113 Exisling 147 | 086 | 0.76 | 0.67 0.54 0,44 (.28
55 ’ ‘
56 WMeCraney Creek. 4 .
57 fﬂighway 407 FM-12 1012 1Bxisting 175 1 074 1 065 | 0.57 .45 0.37 .23
581 -]
59{Dundas St. W, MC-Di 2085 Existing 643 1 2601 2.31 2402 .59 1.34 0.83
= .
81 {Tuplow Creek , , ,
62 Punidas St W. TC-Di 1115 |Existing 164 1 0.64 ] 057 | 0.50 .39 0.32 0,21
183

84 |Glen Oak Creek v B
65 Dundas St. W. GO-DY | 1116 |Existing 234 1093 1083 ] 073 | 038 | 048 | 03t
66 ‘ :
87 YWest 16 Mile Creek Tribs. :
68 lt)mxias St. W. SM-D1 2392 {Bxisting L1358 4 124 1 L9 088 073 | 039 0.36
59
70 IDundas St W. SM-Dia 1117 1Existing (.81 .38 1 034 | 030 0.24 0.20 0.13
71 :
72 fnmdas St W, SM-D2 1118 |Existing 052 1 024 t 0221 019 Q.15 0.3 0.08
73] -.
74 [Highway 407 SM-1 1020 |Existing 501 { 1.81 | 1591 138 | 1.07 | 038 | 0.52
751

76 {Hi@w&y 407 SM-2 1021 |Bxisting 1,67 1 0.70 | 0,62 | 0.54 0.42 .34 0.2}
77 * ‘ ‘:
78 {Highway 407 SM-3 1022 |Existing 0.58 1 028 | 024 1 021 0.16 0.12 0.07:
79 ! :
80 |Bast 16 Mile Creek Tribs. ':
81 [Neyapawa Blvd. ESM-NG3| 2124 _|Existing 696 1 290 | 2571 225 | 177 | 147 | 054
821

83 [Neyagawa Blvd. BESM-NG2] 2128 IExisting | 830 | 640 | 307 ] 266 | 206 | 1.66 | 1.01
84| 3
B85 {Sixteen Mile Creek | - - 2137 - JExisting 16861 6.28 | 348 { 4.70 358 2.82 L.647
B4 i :
87 {Burnhamthorpe Rd. W, | ESM-B14| 2914 Existiqg 2:47 [ 0.97 1 0.84 (.63 &52 .31 ;:
w1 : ;
89 Msenepo Crevk ) :
90 Handas §t. W, CC-DI | 2143 |Existing 2.63 1201 1.06 1 (.94 0,74 0.62 0448
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1 Table 5.4.1 - Hydrologic Cycle, Return Peirod Peak [ow Rates

2 07.06.26

3 Reg 100 SO 25 18 & 2

4 L Calvert JGAWSER] "] year | year | wear | year | year | year
. Loca Land Use L , —

5 them B Neo. }Hyd, No, g Die w'ls | onols | w's | o'l w'/s w'is /s

g

91

92 Shannon's Creek :
93 {Dundas St, W. SC-DI | 2146 |Existing 381 1 139 | .23 ] 106 | 082 | 0.66 | 040
94 § ’
95 IMunn's Creek .
96 |Dundas S, W, - MC-DI 277 iExisting 2011 099 | 088 { 077 | 0.62 | 0.5 0.33
97 l o .

9&-{Dundas St. W. MC-I4 2174 |Existing 3.19 1 1.3t 1.16 1.02 0.80 0.67 0.43
99 ' :
100 West Morrison Creek | :
101)Siath Line MW.82 2149  [Existing 7.88 1 297 | 262} 2.3 {.79 147 0.92
102 : ) :
103{Dundas St. E, MW-D3 2154 |Existing 10931 426 | 377 1 330 2.59 2,13 L35
1041 :
105{Bast Morrison Creek

106{Buntamtorpe RA, E. ME-B1 { 2160 [Existing 099 | 049 | 043 1 038 0.30 0.25 .16
1071 : ) :
108{Trafalgar Road ME-T5 2165 - |Existing 2.72 1.27 1.13 1 099 0.78 0.65 0.42.
109 : ‘
1 mﬂ’mfal’g,ar Road ME-T1 2170  {Existing 785 1 3.07 | 272 | 238 1.88 1.54 (.98
111} , '
112}Dundas St. E. ME-D2 | 2171 |Existing 13.67] 5.18 | 458 | 4.00 | 314 | 2.57 | 1.62
113} :
114l oshua’s Creek

11 Slﬂighway 407 J-35 1041  iExisting 1.36 | 066 | 059 | 0.52 0.41 0.34 .22
1186, e

117 -ighway 407 I-6 1642 [Existing 020 1 0.14 | 013 | 011 0.09 0.07 0.05
118 :
119]Highway 407 1-7 1043 |Existing 0.14 | 010 | 0.09 ] 008 ] 006 | 005 | 003
120} .
121{Highway 407 1-8 1044  Existing 140 1 073 | 0.65 | 0.57 0.45 (.38 1.24.
‘22'1 .. . ?
1231 Highway 407 I-9 1045 [Existing 2.3 1 092 | 081 | 0721 057 | 047 | 030
124 .
125 Highway 407 -1 1046 [Existing 338§ 127 1 L1383 ] 0.9 0.78 0.65 0.42
126 , '.
127}Bunhamthorpe Rd. E. IC-Bi 2255 |Existing 083 I 0401 033 1 031 0.25 | ozl 413
128} :
120iBunhamithorpe Rd. E. | JC-B2 | 2952 |Existing 169 | 076 | 0.68 | 0.60 | 047 | 039 | 025
1301 , 5
131]Bunharnthorpe Rd. E: JC-B4 2238 - 1Bxisting 7.31 298 § 265 ] 233 1.85 1.54 1.00;
1321 :
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1 Table 5.4.1 - Hydrologic Cycle, Return Peirod Peak Flow Rates ‘
2 07.06.26 :
3 _ Reg 100 | 50 L 25 10 5 2
4 . Cualvert JGAWSER o " vewr | year year ‘1 yesr | year | year
8 ! mu Mo, 1Hyd. Ne. Land 1ise m'/s | ow'ts [oodls | mits | wls w'/s up'ls
6
133|Bunhamtborpe RA. E. | JCB7 | 715 |Existing 11331 550 [4.90 ] 430 | 340 | 7865 | 181
PV e
135]Bunfmmihorpe Rd. B, 3C-B9 2225 Existin_g 1.96 1 0.82 | 0.72 1 0.63 .50 042 0.26
136] v R
13?]Bmﬂmmthmpc Rd. E, | JCBIO 2222 Existing 3.33] 224 1.99 1.75 1.38 143 .73
136} ‘ v
‘139{1)9:::135 St. E. JC-DI 2275 Existing 30.06 | 26.58 | 18.18 | 15021 12.57 19.35 | 6.5%
140} -‘
141il}undas St E, 3C-02 2278 Existing 568 | 22 1.95 1.69 .31 1.07 (.65
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