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Appendix C

List of Additional Fieldwork completed in 2007 and 2008 by

Crossing Along the Technically Preferred Route

Fish

Crossing Site Number Spring Flow Habitat Mapping Community Spawning
Checks ) Surveys
Sampling
2007 X
49 2008
51 2007 X X
2008 X
2007
o4 2008 X
2007
98 2008 X
2007
99/99a 2008 X
2007 X X
700 2008
EM-FC57
Farewell Creek 2007 X
2008 X No Access No Access
BO3P16 Pon
Wilmot Creek 2007
2008 X X
EM-BV-62
Bowmanville Creek 2007
2008 X X NA
EM-BV-63
Bowmanville Creek 2007
2008 X X X
EM-BV-64 and 65
Bowmanville Creek 2007
2008 X
EM-BV-/66
Bowmanville Creek 2007 X
2008 X X NA
B05B1
Pond 1 Soper Creek 2007
2008 No Access No Access
EL-BC-89
Black Creek 2007
2008 X X
EL-BC-90
Tributary of Black Creek 2007 X
2008 X X X X
EL-BC-91
Tributary of Black Creek 2007 X
2008 X X X X
EL-BC-92
Black Creek and Pond # 1 2007 X
2008 X X
EL-TC-93
Tooley Creek 2007
2008 X No Access No Access
EL-TC-104
Main Channel of Tooley Creek 2007
crossing at 401
2008 X X X

Spring Flow Fish Spawnin
Crossing Site Number pring Habitat Mapping Community P 9
Checks . Surveys
RET ]
P 2007
2008 X
2007 X X X
33a 2008 X
2007
4/5/101/102 2008 X
7 2007 X X X
2008
8 2007 X X
2008
9 2007 X
2008
2007 X X
10/10a 2008
2007 X X
14 2008
2007 X X
15 2008 X
2007 X
17/41 2008 X
19 2007 X X X
2008
2007
20 2008 X
2007
21 2008 X
2007 X X
24 2008 X X
2007 X X X
28 2008 X
2007
29 2008 X
2007 X X
33 2008
2007
35 2008 X
2007
38 2008 X X
2007 X
42 2008
2007 X X
4 2008
2007 X
47847a 2008

(109407_50613_01ra_may20-09_appendix c.doc)

(109407_50613_01ra_may20-09_appendix c.doc)
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AECOM

AECOM
300 - 300 Town Centre Boulevard, Markham, ON, Canada L3R 526
T 905.477.8400 F 905.477.1456 www.aecom.com

Minutes of Meeting

Date of Meeting: October 29, 2008 Start Time: 10:00 a.m.
Location: DFO Peterborough Office — Main Board Room
Regarding: 407 East Completion Preliminary Design — Fisheries Issues and Preliminary
Design
Attendees: Gareth Goodchild - DFO Kim LeBrun - Ecoplans
Jane Tymoshuk — DFO Darlene Proudfoot - MTO
Chris Strand - DFO April Marton - MTO
Anne MacMillan - Ecoplans Michael Roy - AECOM
ITEM ACTION

1. Background

a) Michael Roy provided a re-cap of Drainage Working Group and Determination of
Crossing Details and the status of the incorporation of Stream Simulation Design
(SSD).

2. Redside Dace (RSD)

a) Discussed status of RSD Recovery Plan (Draft 2008) and RSD Recovery Team.

b) Discussed DFO/MNR Harmonization Team for SARA and ESA.

c) Potential Direction — An undertaking must demonstrate a net gain or overall
benefit. At minimum a project must demonstrate that it does not preclude recovery
and offer some enhancement.

d) DFO suggested MTO contact RSD Recovery Team to explore monitoring
partnership.

e) DFO confirmed that compensation for loss of SARA fish species habitat can be
authorized. However, compensation should be directed toward RSD habitat.

f)  DFO encouraged MTO to seek direction from CAs and subwatershed plans for
enhancement and compensation ideas.

(109407_50613_01ra_may20-09_app-d_minutes_oct-29-08_dfomeeting.doc)

Page 2

Minutes of Meeting
DFO Peterborough — 407 East Completion Preliminary Design

ITEM
3. Lighting and its Effect on Vegetation

a) Discussed residual effects of crossing structures on riparian vegetation and channel
stability. It was agreed that channel stability becomes dominant issue.

b) DFO suggested that the team identify sites where the maintenance of riparian
vegetation under structures will be challenging and to flag these sites as potential
HADDs and sites for mitigation and research.

4. Channel Realignments

a) DFO'’s position wrt channel realignments is still unfolding. Gareth suggested the
407 Team run each occurrence through the RMF. DFO cautioned that some may
result in a HADD.

5. HADD Determination Process

a) It was agreed that the preliminary design process may result in some unknown or
“to be confirmed” HADD determinations by MTO.

b) It was agreed that compensation strategies would be presented to DFO for “likely
HADD” scenarios and that agreement in principle for compensation opportunities
would be achieved for the “to be confirmed” HADD scenarios.

6. Compensation

a) DFO encouraged MTO to consider prequalifying contractors for in-water work and /

or to pursue advanced structures and restoration.
7. Next Steps and Schedule

a) Field visit to existing 407 watercourse crossing structures set for November 6, 2008.
DFO (Chris Strand) to attend.

Meeting Adjourned At:  12:00 p.m. Notes Taken By: Michael Roy

(109407_50613_01ra_may20-09_app-d_minutes_oct-29-08_dfomeeting.doc)

ACTION

ALL

AECOM



AECOM

300 - 300 Town Centre Boulevard, Markham, ON, Canada L3R 526
T 905.477.8400 F 905.477.1456 www.aecom.com

DRAFT Minutes of Meeting

Date of Meeting:  Friday, October 31, 2008

Location:

Regarding:

Attendees:

Start Time: 1:30 a.m.

MNR Aurora Office — Main Board Room

Darlene Proudfoot- MTO
April Marton - MTO

Dale Leadbeater - AECOM
Michael Roy - AECOM
Jennifer Paterson - AECOM
James Kamstra - AECOM

Bohdan Kowalyk - MNR
Warren May - MNR
Emma Follows - MNR
Jeff Gross - Ecoplans
Rebecca Hay - Ecoplans
Kim LeBrun - Ecoplans

407 East Completion Preliminary Design — Field Program and Rsults Update

ITEM

Blanding’s Turtle - James Kamstra (AECOM - terrestrial) lead the discussion on the
reported BT habitat along the Eastern Portion of the mainline study area. The results of
the recent site investigation indicate that the pond is not optimal habitat for BT. No
evidence of the BT was observed. BT's are know to wander across relatively large
ranges, thus the presence of a BT can not be discounted within the general area / larger
contiguous forest based on the assessment to date. Through discussions with Mrs.
Armishaw, it was determined that the picture presented to project representatives at the
PIC was from someone other than her. Mrs Armishaw reported seeing a painted turtle
and snapping turtle on her property, but not a BT. MNR is interested in contacting the
person who took the BT photo and will likely follow up this lead.

AECOM is to produce a memorandum regarding their findings and the details of the
photo and send it to MTO this week. AECOM to forward memo to MNR once internal
comments are addressed.

Follow up site visit with MNR to Armishaw Property — Jen Peterson has made
arrangements Mrs. Armishaw for a second site visit for James Kamstra and MNR. to
James and MNR to attend site next Friday.

(109407_50613_01ra_may20-09_app-d_minutes_oct-31-08_ mnr_meeting.doc)

ACTION

AECOM

AECOM/
MNR

AECOM

Page 2

DRAFT Minutes of Meeting
MNR Aurora — 407 East Completion Preliminary Design

ITEM

MNR’s preliminary comments / clarification request re: FIR - AECOM / Ecoplans to
provide specific information previously requested. Note some of the sensitive species
are no longer an issue as they are positioned well beyond the limits of the TPR. It was
confirmed that MNR agreed with this screening approach.

Butternut Assessment — Bohdan questioned the heath assessment protocol used. It
was noted that there are two methods of assessing health — the Ostry method and the
'vigour' test. Each are useful. MNR to provide clarification regarding health assessment
protocol. Consulting team has collected data such that either method could be used.
Bohdan suggested the discrepancies between the two methods be explained.

Impact Assessment and Butternut - MNR requested that the EA documentation
demonstrate how avoidance was used during planning and design t to reduce the
number of tree specimens impacted. Trees still requiring removal will require mitigation.
A hierarchical set of mitigation procedures were discussed. Transplanting and planting
seedlings was also discussed, including the possibility of using the Orono Forest, which
is managed by MNR.

Endangered Species Act (ESA) — MNR briefly described the ESA permit process
processed through the MNR. There are four levels of permitting - each more complex
and timely than the previous. Therefore, it could take a long time to obtain a permit
under the ESA. Permit issuance, the project schedule and commitments required in the
EA to satisfy the Act. At a minimum, the EA should commit to: “providing a benefit”;
utilize surplus lands for restoration; and, work with MNR at detail design using the best
available science.

MNR comments on the FIR and Drainage Reports — MNR intends to provide
comments on FIR. Similarly, formal MNR comments will be provided on the Drainage
Reports for each individual watercourse crossing.

Impact Assessment Report — Michael Roy presented a draft sample table and a figure
extracted for the IA report. MNR indicated that the format and level of information
provided in the tables will be useful. MNR requested that the scale of the figures be
enlarged.

General Comments from MNR —
e MNR interested in location of dry land wildlife crossings. AECOM to provide a
wildlife passage figure to MNR.
e MNR provided a figure depicting the occurrences of black bear in the study
area. MNR also mentioned the occasional moose sighting.

(109407_50613_01ra_may20-09_app-d_minutes_oct-31-08_ mnr_meeting.doc)
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DRAFT Minutes of Meeting
MNR Aurora — 407 East Completion Preliminary Design

ITEM ACTION

o  SWM facilities — MNR highlighted that information on these facilities is of great AECOM/
interested to MNR. Items to be address include: linking to topography, outlet Ecoplans
treatments and methods of connection to valley.

e MNR requested that construction activities such as valley access, clearing and
grubbing, timing, grading, drainage, etc. be addressed in the IA report.

e MNR requested that rational for O/R related to wildlife crossings be further
enhanced in IA report.

10. Next Meeting — It was agreed that regular meetings with MNR should occur. Next ALL
meeting to occur in December.

Meeting Adjourned At:  3:30 p.m. Notes Taken By: Michael Roy
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DFO Meeting Summary — 10 AM, April 15", 2008

DFO Peterborough
501 Towerhill Road,

Unit 102

Peterborough, ON

705-750-0269

Meeting Purpose: This meeting is to inform DFO of the approach to applying the Risk Management
Framework to assess level of risk of the 407 EAST project to fish and fish habitat, based on initial
Preliminary Design concepts and assumptions, and to share the team’s current evaluation results.

Meeting Objective: To achieve concurrence with DFO on our approach to applying the Risk
Management Framework. Concurrence with DFO on our approach to applying the RMF is being sought
at this stage to avoid delays / potential risk to the project in later approval or design stages.

Application of Risk Management Framework process to assess risk of project, and Preliminary
Design assumptions in relation to assessment of Scale of Negative Effects:

Introduction
i.

Background
i

The purposes of applying the Risk Management Framework to assess the risk of the
water crossings along the 407 East project on fish and fish habitat is ultimately to
assess the likelihood that formal authorization under the Fisheries Act of a least
some of the crossings will be required.

The underlying objectives are to: a) inform the preliminary design team of minimum
crossing standards / parameters to be used at individual crossing locations if water
crossings are to proceed without authorization; and, b) to scope the project with
respect to CEAA triggers relating to the potential requirement of a Fisheries Act
authorization.

It is important to recognize that several design considerations will influence the
ultimate size and form of a particular watercourse crossing. Fish and fish habitat
requirements are but one of over 10 criteria being considered in the selection of a
preferred preliminary design solution.

Sensitivity of the fish and fish habitat at all proposed watercourse crossings along the
project limits was determined and agreed upon through consultation with MNR, the
CAs and DFO at a two day working session.

During the watercourse crossings sensitivity determination exercise, the habitat and
fisheries characteristics of all 102 watercourse crossings within the study area were
reviewed and each crossing was placed into one of 12 categories based on common
themes, attributes and functions.

The sensitivity (High, Moderate, Low or None) of each of the 12 watercourse
categories was then determined using guidance provided in the DFO RMF and the
MTO Fisheries Manual.

(109407_50613_01ra_may20-09_app-d_dfo_meeting summary_april15_08.doc)

Key Assumptions

vi.

Vii.

viii.

Results

The assessment of risk will be determined with guidance provided in the DFO
Position Statement on New Crossings (April 10, 2007) — Appendix 7.A of the MTO
Fish Guide and experience of the project’'s Technical Fisheries Group members. The
design principles cited in this Position Statement will be used to as Fishery Design
Elements for avoidance.

The project being assessed is an approximately 80 m wide freeway crossing, i.e.:

a. entire width of the 170 m ROW would not require a structure.

b. 60 m of the ROW is designated for the protection of a transitway corridor.
The preliminary design of the transitway is not part of this current study and
therefore crossing structures need not be determined.

c. Within the remaining 110 m of the ROW each freeway crossing will
consisting of two bridge structures with varying degrees of median openings
(i.e. closed median to several open metres)

Watercourse reach lengths less than 200 m were considered a “site or segment” and
therefore localized/low for the extent attribute of ‘scale of effect’.

Fish passage would be maintained at all fisheries crossings in every crossing
scenario.

Bankfull width would be maintained in every fish crossing scenario.

ESC and other BMPs and appropriate timing windows would be utilized in every
crossing scenario.

Low sensitivity watercourse realignments or relocations, when designed and
constructed using natural channel design principles would likely result in “No HADD”
scenario.

Moderately and Highly Sensitive watercourses requiring re-location would require
additional, site-specific review in order to refine the risk assessment and HADD
determination.

The outcome of the initial preliminary risk assessment process is that many of the
crossings would be ‘low risk’ and therefore a No HADD scenario could likely be
achieved. This will be confirmed as preliminary design of each crossing is developed
through to the fall of 2008.

Even when mitigation was considered (PoEs), the loss of riparian vegetation and
associated functions at some proposed crossings would likely be permanent and
potential effects to channel stability would need to be assessed at future design
phases.

Discussion/Conclusions

Crossings associated with surface drainage features that were previously designated
determined as providing No Habitat (None) did not require further assessment as
these would always result in “No HADD” scenarios.
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a. This means that for all No Habitat surface drainage features, fish and fish
habitat considerations will not be applied / influence the selection of a
crossing type during preliminary design. However, relevant mitigation to
protect downstream contributing functions (maintain clean flow seasonally
etc.) would be applied.
ii. Crossings on Low Sensitivity watercourses where fishery design elements and
performance requirements could be achieved would be considered Low Risk and
therefore ‘No HADD’ with a high degree certainty.

a. Low Sensitivity watercourse realignments or relocations, when designed and
constructed using natural channel design principles would likely result in Low
Risk and a “No HADD” decision.

b. It was noted that in a few situations, in accordance with the assumptions
above, that this outcome would need to be assessed further on an individual
basis due to channel relocation requirements or long (e.g. >200m) channel
enclosures.

iii. Crossings on Moderately Sensitivity watercourses will likely not requirie
authorization/avoids HADD provided that the fishery design elements and
performance requirements could be achieved.

a. However, it was noted that some of these crossings will need to be assessed
further on an individual basis.

iv. Use of the ‘oversized open bottom culvert / arch’ or bridge with additional riparian
plantings within ROW’ on High Sensitivity crossings (intermittent or permanent flow
with salmon spawning or rearing habitat) will likely not require an authorization/avoids
HADD provided that the fisheries design elements could be achieved.

a. Situations requiring channel relocation of Highly Sensitive watercourses
would require additional consideration and review.

V. Use of a bridge on High Sensitivity crossings with the known presence of Species at
Risk will likely not require an authorization/avoids HADD provided that the fisheries
design elements could be achieved.

a. Situations requiring channel relocation of Highly Sensitive watercourses
would require additional consideration and review.

b. It was noted that given the limited topographic relief associated with some of
these watercourses within the project limits, this outcome may not be
achievable and an iterative design process and reassessment of Risk will
need to occur.

b. Thus, only situations where topographic relief constrains the ability to cross
this category of watercourse with a bridge would require individual risk
determination.
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AECOM

300 - 300 Town Centre Boulevard, Markham, ON, Canada L3R 526
T 905.477.8400 F 905.477.1456 www.aecom.com

Minutes of Meeting

Date of Meeting: Thursday December 18, 2008 Start Time: 9:00 a.m.
Location: MNR Aurora Office — Main Board Room
Regarding: 407 East Completion Preliminary Design — Field Program and Results Update
Attendees: Bohdan Kowalyk (partial) - MNR Gillian Thompson — Ecoplans
Warren May — MNR Kim LeBrun - Ecoplans
Steve Strong - MNR Darlene Proudfoot - MTO
Emma Follows - MNR Dale Leadbeater - AECOM
Jeff Gross - Ecoplans Michael Roy - AECOM
Rebecca Hay - Ecoplans Jennifer Paterson - AECOM
ITEM ACTION
1. Deliverables From Last Meeting
a) Blanding’s Turtle: AECOM sent a memorandum regarding their findings and the
details of the photo to MNR.
b) Follow up site visit with MNR to Armishaw Property — Arrangements were made a
site visit to the Armishaw property by MNR and James Kamstra (AECOM) occurred
in early November.
2. Bohdan’s Comments
a) Butternut Assessment — Bohdan provided comments regarding the heath
assessment protocol and confirmed the data requirements that MNR requests in Bohdan

their review of these assessments. Bohdan to provide further direction in an e-mail
to MTO and key consultant contacts.
b) Wildlife Crossings - Bohdan commented on the origin of the O/R being used for the
wildlife crossings. 407 Team provided assurances that literature previously sent by Ecoplans
MNR was reviewed and considered in the development of the O/R selection
process. Ecoplans to forward a copy of the MTO Wildlife Guidelines for ORM to
Bohdan.
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ITEM ACTION

3. Approaches to Mitigation and Issues Still to be Resolved

a) SWM facilities — MNR highlighted that information on these facilities is of great
interested to MNR. Items to be address include: linking to topography, outlet
treatments and methods of connection to valley.

b) MNR requested that construction activities such as valley access, clearing and
grubbing, timing, grading, drainage, etc. be addressed in the IA report.

c) Butternut: MNR requested that the EA documentation demonstrate how avoidance
was used during planning and design to reduce the number of tree specimens
impacted.

d) Endangered Species Act (ESA) Permit: MNR confirmed that permit will be required
for the affects to Butternut tree specimens. One permit for entire project. Note that

additional species may require separate permits. This must be a commitment in the

EA.
e) Redside Dace (RSD): MNR cautioned that the bridges being proposed over RSD
streams will require vegetation loss. MNR encouraged MTO to explore pre- Ecoplans

enhancement / restoration options. MNR also wants SWM discharge locations
identified wrt RSD refuge habitat. Ecoplans to arrange meeting for MNR, DFO and
TRCA to further discuss RSD issue.

4. Restoration and Enhancement Opportunities

a) Michael Roy presented an overview of the habitat restoration and enhancement
techniques being considered in this project. It was agreed that further discussion
on this topic will occur at a future meeting with MNR. MNR requested that a figure 407 Study
depicting MTO owned lands in the 407 East Corridor Study Area be forwarded to Team
MNR to begin this process.

b) MNR requested that total losses of various habitat types be determined soon to
inform the restoration exercise.

5. Next Steps and Schedule

a) Upcoming PIC dates were discussed.
b) Next Meeting — Friday January 30, 2009 at MNR Aurora Office.

ALL

Meeting Adjourned At:  11:15a.m. Notes Taken By: Michael Roy
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Appendix E

PoE Summary Table

Generic Pathway of Effects for Construction of a New Watercourse Crossing

Pa ay o e €esso ause and Effect Relatio P gatio e
Land-Based Activities
Vegetation Clearing |1) Addition or 1)  The removal of in stream organic structure e M-Veg
removal of in may lead to a loss of habitat structure within e R-Veg
stream organic the watercourse. e M-ESC
structure 2) Exposed soils may lead to increased erosion e R-BK
2) Bank Stability and potential and a change in habitat structure and e R-ExS
exposed soils cover.
3) Changeinshade | 3) Change in shade cover may lead to changes in
cover over water temperature within the watercourse.
watercourse 4) Change | external/energy inputs may lead to
4) Change in changes in food supply and nutrient
external/energy concentrations
inputs
Grading 1)  Addition or 1)  The removal or addition of in stream organic e O-Acc
removal of in structure may lead to a loss or disruption of e M-ESC
stream organic habitat structure within the watercourse. e M-Veg
structure 2) Exposed soils may lead to increased erosion e M-ExM
2) Bank Stability and potential and a change in habitat structure and e R-IsC
exposed soils cover. e R-BK
3) Change in slope 3) Change in slope may lead to a change in land e R-ExS
drainage patterns and may increase erosion e D-Dr
potential
Excavation 1)  Alteration of 1)  The alteration of groundwater flows to surface e M-ESC
groundwater water may result in changes to base flow e M-ExM
flows to surface conditions e R-BK
water 2)  Exposed soil may lead to increased erosion e R-ExS
2) Bank stability and potential and a change in habitat structure and e D-Dr
exposed soils cover. e M-DwD
3) Changeinslope [3) Change in slope may lead to a change in land
or drainage drainage patterns and may increase erosion
4) Removal of potential
topsoil 4)  The removal of topsoil may lead to exposed
5) Dewatering of soils and increase erosion potential
excavated trench |5) Dewatering of an excavated trench (for culvert
structure) may lead to changes in base flow,
changes in local water temperatures and increase
erosion potential from discharge points
Riparian Planting 1) Site preparation |1)  Site preparation may lead to issues related to e M-ESC
2) Use of fertilizers bank stability and exposed soils and increased | e R-Bk
3) Increasein erosion potential. e R-ExS
riparian bank 2)  Use of fertilizers may lead to change in nutrient| e M-Chem
vegetation and contaminant concentrations e R-Veg
4) Changesin 3) Increase in riparian and bank vegetation may
vegetation lead to improved canopy, increased shade and
species changes in water temperature.
composition 4)  Changes in vegetation species composition

may lead to changes in habitat structure and
cover as well as changes in food supply.
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Pathway of Effect (s) |

Stressor

Cause and Effect Relationship

Water and Land-Based Activities

Mitigation Measures

Industrial Equipment |1)  Use of mobile 1)  Use of industrial equipment may lead to bank e M-Ftr
industrial stability issues related to exposed soils and e O-TW
equipment increased erosion potential e M-ESC

2) Use of immobile 2) Use of industrial equipment may lead to e R-Bk
industrial mortality of fish/eggs/ova. e R-ExS
equipment 3) Use of industrial equipment may lead to there-| e  O-Acc

suspension and entrainment of sediments e M-Eqp

along with a change in sediment e M-TF

concentrations. e M-DwD
4)  Use of industrial equipment may lead to oil, e M-spl

grease and fuel leaks and a change in

contaminant concentrations.

In-Water Activities

Placement of (1) Partial 1) Partial constriction of flow may lead to changesin| e R-BdSb

Material or Structures constriction of channel morphology or shoreline morphology e D-Br

in Water flow (e.g. Rip-rap, and/or changes in aquatic macrophytes resulting e D-C
piers, piles, fill) in changes to hydraulics, substrate composition e M-TF

and concentration, fish passage, habitat structure | e R-Veg
and cover, food supply and nutrient e R-IsC
concentrations

Dredging 1) Dredged material | 1) Dredged material re-deposited in water - see e R-Bk
being re- Debris Management pathway of effect. e R-BdSb
deposited in 2) Change in channel or shoreline morphology e M-TF
water may lead to changes in hydraulics effecting e R-IsC

2) Changein fish passage, changes in channel stability and
channel changes in substrates resulting in changes in
morphology or food supply, habitat structure and cover,
shoreline sediment concentrations and contaminant
morphology. concentrations.

3) Re-suspension 3) Re-suspension and entrainment of sediments
and entrainment may lead to changes in sediment and
of sediment contaminant concentrations, as well as

4) Change in aquatic changes in substrate resulting in changes to
macrophytes. food supply and habitat structure and cover.

4) Changes in aquatic macrophytes may lead to
changes in food supply and changes in
nutrient concentrations.

Water Extraction 1) Placement of 1)  Placement of materials in water — see e M-FSc
materials in water Placement of material in water pathway of

2) Reduced flow effect.

3) Entrainmentin 2) Reduced flow — see flow management
pumps/machinery pathway of effect.

4) Use of heavy 3) Entrainment in pumps/machinery may lead to
machinery direct mortality of fish

4)  Use of heavy machinery — see use of heavy
machinery pathway of effect.

Debris Management |1) Estuaries, lakes 1)  Removal of organic material may lead to e R-IsC
and flowing water bank stability issues and exposed soils e M-ESC
— removal of increasing the potential for erosion. e R-BK
organic material 2) Removal of organic material may lead to e R-ExS

2) Use of industrial changes in nutrient concentrations, e R-IsC
equipment changes in food supply and changes in e R-Veg

sediment concentrations.
3) Use of industrial equipment — see use of
industrial equipment pathway of effect.
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Pathway of Effect (s) | Stressor | Cause and Effect Relationship | Mitigation Measures
Aquatic  Vegetation| 1) Addition or 1) Addition or removal of aquatic vegetation may e R-Veg
Management Removal of lead to changes in light penetration resulting in e M-WSCon
Aquatic changes in water temperature, dissolved oxygen, e R-IsC
Vegetation primary productivity and food supply.
2) Addition or removal of aquatic vegetation may
lead to changes in nutrient inputs resulting in
changes in food supply and nutrient
concentrations.
3) Addition or removal of aquatic vegetation may
lead to changes in in habitat structure and cover.
4) Addition or removal of aquatic vegetation may
lead to changes in re-suspension and
entrainment of sediments resulting in changes in
sediment and contaminant concentrations.

Wastewater 1)  Wastewater 1) Thermal loading may lead to changes in water e M-DwD
resulting in temperature, alteration of currents and e D-Dr
thermal loading thermocline as well as changes in migration e D-SWM

2) Wastewater access to habitats.
resulting in 2) Nutrient loading may lead to changes in
Nutrient loading dissolved oxygen concentrations and nutirnt
3) Wastewater concentrations.
resulting in 3) Contaminant inputs may lead to changes in
contaminant inputs. contaminant concentrations.
4) Pathogens, 4) Pathogens, desease vectors and exotics may
desease vectors lead to human health risks.
and exotics

Flow Management 1) Change in timing, |2) Change in timing, duration and frequency of e D-Br
duration and flow may lead to dewatering requirements e D-C
frequency of flow. resulted in possible changes in e D-Dr

migration/access to habitats and/or the e R-NCD
displacement or stranding of fish. e M-DwD
3) Change in timing, duration and frequency of e M-WSCon
flow may lead to bank erosion and changes in e O-TW
sediment concentrations and habitat structure e M-FTr
and cover. e R-Veg
4) Change in timing, duration and frequency of e R-Bk
flow may lead to scouring of channel beds e R-IsC
resulting in changes in substrate composition, e R-BdSb
food supply and habitat structure and cover. e D-SWM
5) Change in timing, duration and frequency of
flow may result in changes in water
temperature, contaminant concentrations and
nutrient concentrations.
6) Change in timing, duration and frequency of
flow may result in fish passage issues — see
fish passage pathway of effect.

Fish Passage 1) Obstructions 1)  Obstructions may lead to impacts on e D-Br
(dam, instream downstream and upstream fish passage e D-C
structure) resulting in alterations of migrations patterns, e O-TW

2) Change in water change in access to habitat, incidental e M-FSc
chemistry entrainment, impingement or mortality of e D-SWM
3) Change in water resident species. e D-Dr
temperature 2) Change in water chemistry and temperature e M-TF
4) Flow alteration may lead to alteration of migration patterns
(timing, duration, and access to habitats as well as changes in
intensity) thermal cues or temperature barriers.
5) Diversion 3) Flow alterations may lead to changes in
channels thermal cues and attraction flows/flow barriers.
4) Diversion channels may lead to inter-basin

transfer of species.
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Pathway of Effect (s) |
Structure Removal

Stressor
Changes in flow
regime
Changes in
channel
morphology or
shoreline
morphometry.
Re-suspension
and entrainment
of sediment

1)

2)

Cause and Effect Relationship
Changes in flow regime — see flow
management pathway of effect.
Changes in channel morphology or shoreline
morphometry may lead to changes in fish
passage (see fish passage pathway of effect),
hydraulics and channel stability resulting in
changes to substrate, food supply and habitat
structure and cover.
Re-suspension and entrainment of sediment
may lead to change in sediment and
contaminant concentrations.

Mitigation Measures

O-Acc
R-Veg
M-WSCon
O-TW
M-ESC
M-TF
M-DwD
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Appendix F. 407 East Environmental Assessment Aquatic Enhancement Opportunities

Enhancement
Themes'

Baseflow Conditions

Toronto and Region Conservation Authority

Protect areas of recharge and discharge

® Protect areas of recharge and discharge

Central Lake Ontario Conservation Authority

® Protection of Discharge areas - establishment of a
healthy cold water fish community by restoring
target cold water species & associated aquatic
community

Duffins Creek Carruthers Creek I Lynde Creek Oshawa Creek

e Protection of Source Waters

Target Areas:
® South of Concession Road 10 in Enfield Branch —
identified ground water protection area

Enhancement Opportunities

Purpose: Maintain and/or improve cool/cold water
habitat, maintain or improve baseflow conditions
Target lands for restoration / mitigation activities
that are identified as groundwater
recharge/discharge areas

Target Areas may be identified in TNHSS documents,
and/or through Conservation Authorities (CA)

Work for restoring and protecting
recharge/discharge areas could be coordinated
through partnerships with CA’s

Instream Barriers and
Ponds

Barriers in headwater areas should be removed and/or
mitigated

Where removal not possible, convert outlets to bottom
draw structures

Target Areas:

64 instream barriers/ponds indicated for the Duffins
Watershed

e Opportunities to take ponds offline

e Barrier removal or alternatives for providing fish
passage

e Opportunities to restrict carp access into the marsh
at the southern end of the watershed

® Restriction of carp access to marsh at southern
outlet of watershed

Target Areas:
® 9 instream barriers/ponds indicated for the
Carruthers Watershed
® Possibly opportunities to take ponds offline north of
Taunton Rd

e Barrier removal or alternatives for providing fish
passage

e Restriction of carp access to marsh at southern
outlet of watershed

Target Areas:

® Carp exclusions from Lynde Creek marsh

® Removal or redesign Cullen Gardens and Collins
(Main subwatershed)

® Removal of Muirhead berm — Ashburn
Subwatershed;

® Mcintosh and Ashton berms, potential for removal,
but roles in isolating lake fishes from the stream
community — Ashburn Subwatershed

® Bryant sideline culvert redesign to allow fish
passage (Myrtle Station Subwatershed)

® Barriers in headwater areas should be removed

and/or mitigated:
Target Areas:

e Airport Gold Course Dam (Goodman Creek)

e Winchester Golf Course Dam — redesign to allow fish
passage (Myrtle Branch)

® Hamer Dam — retain as a barrier to anadromous fish to
protect native population upstream (Myrtle Branch)

e \Wallace Dam- further info needed to determine if
restocking fish above the dam, or its removal/redesign

® Goldman, Russo and Grandy Dams — redesign or
remove (Raglan Branch)

o Hyde Dam — maintain to protect native upstream fish
population

® Camp Samac dam — redesign and incorporate bottom-

draw structure (Mt. Carmel Branch)
® Collins Dam — remove or redesign

Purpose: Remove barriers to fish movement
(where appropriate) and improve habitat function
and quality

In partnership with Conservation Authorities and
OMNR, identify barriers for redesign or removal
Prioritization of sites coordinated through partner
organizations

Riparian Vegetation

Protect riparian areas that currently meet MOE
guidelines;

Expand existing/establish new riparian areas to meet
recommended levels (30m);

Increase woody content of riparian areas;

Target Areas:

East Duffins Creek between Taunton and Rossland roads
The headwaters of Mitchell, Spring and Brougham
creeks, and a small tributary that joins East Duffins north
of 8" Concession Rd.

Stouffville Creek in the Town of Stouffville, and south of
19™ Sideroad to the confluence with Reesor Creek
Reesor Creek along the York/Durham Townline
between Bethesda Sideroad and north of the
Uxbridge/Pickering Townline, and between the 8" and
9" Concession Rd.

West Duffins Creek between 7" Concession Rd north to
Webb Rd; Secord Property; and one km north and south
of Hwy 7

Wixon Creek north and south of Webb Rd and along two
warm-water tributaries north of the 9" Concession Rd
Major Creek — in almost all locations

Whitevale Creek,

Headwaters of Ganatsekiagon Creek, particularly south
of Whitevale Rd

Woody and herbaceous riparian plantings from Taunton
Rd to Hwy 401 in the Miller's Creek subwatershed

From Highway 401 to the northern limits of the marsh in
lower Duffins Creek

® Protect riparian areas that currently meet MOE
guidelines;

e Expand existing/establish new riparian areas to
meet recommended levels (30m);

® Increase woody content of riparian areas;

Target Areas:
o Headwaters above Taunton Rd
® Marsh area at southern end of watershed

® Increase/encourage riparian vegetation in pasture
land areas

® Expand and protect existing riparian vegetation
zones

Target Areas:

® Pasture lands within Main subwatershed

® Throughout Kinsale subwatershed

® Heber Down Subwatershed — riparian cover below
recommended levels in many areas

® Ashburn subwatershed - discontinuous riparian
zones

® Headwater tributaries that lack cover — Myrtle
Station Subwatershed

® Encourage, expand, protect and create natural
riparian vegetation — herbaceous and woody

o Each subwatershed has riparian values below the
recommended levels.

Target Areas:

® Agricultural lands

e Two areas have been identified within the
Montgomery Creek subwatershed for riparian
plantings

e Riparian cover values are lower within other
subwatersheds,

Purpose: Riparian vegetation provides a variety of
benefits to aquatic systems including temperature
regulation, bank stability, organic content and
aquatic habitat.

Riparian vegetation improvements are listed as a
high priority in the Duffins and Carruthers
Fisheries Management Plan

Opportunities for riparian enhancement /
mitigation exist within 407-affected lands and
target areas identified by Conservation Authorities

Wetlands ® Increase wetland area to >10% of watershed land area ® [Increase wetland area to >10% of watershed land ® No targets identified in Aquatic Resource ® No targets identified in Aquatic Resource Purpose: Wetlands provide a variety of functions
e Current wetland occupy 2% of watershed area area Management Plan Management Plan within out watershed systems. Re-establishing
® Protect Existing Wetlands e Currently, wetlands occupy 2.3% of watershed area historic or creating new wetlands can greatly improve
water quality, quantity and broader habitat function.
Opportunities for wetland creation/mitigation exist
through partnerships with Conservation Authorities
Target Species ® brook trout, rainbow trout, Atlantic salmon, redside dace | ® Brook trout, redside dace and darter species, e Atlantic Salmon — possible candidate area for re- Purpose: management for target species to benefit
and darter species, and large and smallmouth bass rainbow trout, northern pike, largemouth bass introduction Enhancement opportunities may exist through
partnership with OMNR and Conservation
Authorities for target species
Note: 1 These themes were identified from the following documents:

Cook, L and Clayton, J (2004) Fisheries Management Plan for Duffins Creek and Carruthers Creek. Toronto and Region Conservation Authority.
Central Lake Ontario Conservation (2006) Lynde Creek Aquatic Resource Management Plan. Central Lake Ontario Conservation Authority.
Central Lake Ontario Conservation (2002) Oshawa Creek Watershed Aquatic Resource Management Plan. Central Lake Ontario Conservation Authority.
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Appendix F. 407 East Environmental Assessment Aquatic Enhancement Opportunities

Enhancement

Themes'

Farewell Creek

Central Lake Ontario Conservation Authority

Black Creek

Bowmanville Creek

Soper Creek

Enhancement Opportunities

Baseflow Conditions

Protect areas of groundwater recharge and
discharge

Support and encourage the preservation of
recharge/discharge areas to maintain sufficient
cold groundwater input, including the Lake
Iroquois Beach and Harmony-Farewell Iroquois
Beach PSW.

Implement existing legislation including Oak
Ridges Moraine Conservation Plan, Greenbelt
Plan and source water protection legislation

Protect areas of groudwater recharge and
discharge

Support and encourage the preservation of
recharge/discharge areas to maintain sufficient
cold groundwater input, including the Lake
Iroquois Beach and Harmony-Farewell Iroquois
Beach PSW.

Implement existing legislation including Oak
Ridges Moraine Conservation Plan, Greenbelt
Plan and source water protection legislation

® Implement existing legislation including Oak
Ridges Moraine Conservation Plan, Greenbelt
Plan and source water protection legislation

® Protection of Discharge areas - establishment
and preservation of a healthy cold water fish
community by restoring/maintaining target cold
water species & associated aquatic community

e Target Areas - Support and encourage the
preservation of recharge/discharge areas to
maintain sufficient cold groundwater input,
including the Oak Ridges Moraine, the Lake
Iroquois Beach and Maple Grove Wetland
Complex.

® Implement existing legislation including Oak
Ridges Moraine Conservation Plan, Greenbelt
Plan and source water protection legislation

® Protection of Discharge areas - establishment
and preservation of a healthy cold water fish
community by restoring/maintaining target cold
water species & associated aquatic community

e Target Areas - Support and encourage the
preservation of recharge/discharge areas to
maintain sufficient cold groundwater input,
including the Oak Ridges Moraine, the Lake
Iroquois.

Purpose: Maintain and/or improve cool/cold water
habitat, maintain or improve baseflow conditions
Target lands for restoration / mitigation activities that
are identified as groundwater recharge/discharge areas
Target Areas may be identified in TNHSS documents,
and/or through Conservation Authorities (CA)

Work for restoring and protecting recharge/discharge
areas could be coordinated through partnerships with
CA’s

Instream Barriers and
Ponds

Each instream barrier should be considered
individually as to its impact on fish communities
and fish habitat, and whether the barrier should
be maintained, removed or retrofitted.

Target Areas — Consider mitigating Old Kingston
Road barrier to improve fish passage

Each instream barrier should be considered
individually as to its impact on fish communities
and fish habitat, and whether the barrier should
be maintained, removed or retrofitted.

Target Areas — Consideration for the removal or
redesign of West Hanock Pond, Nash Pond, and
Taunton Dam to allow for fish passage.

® Each instream barrier should be considered
individually as to its impact on fish communities
and fish habitat, and whether the barrier should
be maintained, removed or retrofitted.

Target Areas:

® Investigate the impact of Enfield Dam on
resident fish populations

® On-Line ponds along Hayden Branch of
Bowmanville Creek

® |Investigate the impacts of Woodley Pond and
Boyle Pond on resident fish and fish habitat and
consider opportunity to retrofit or remove these
ponds off-line.

® Consider retrofitting the fish ladder at the
Goodyear Dam to allow for better fish passage
and retrofitting the Highway #57 culvert to
improve fish passage

® Each instream barrier should be considered
individually as to its impact on fish communities
and fish habitat, and whether the barrier should
be maintained, removed or retrofitted.

Target Areas:
® Investigate the impact of Tax Pond, Crooked
Creek Pond, Bowmanville Golf Course Pond
and Paladino Pond on fish and fish habitat.
consider opportunity to retrofit or remove these
ponds off-line.

Purpose: Remove barriers to fish movement (where
appropriate) and improve habitat function and quality
In partnership with Conservation Authorities and
OMNR, identify barriers for redesign or removal
Prioritization of sites coordinated through partner
organizations

Riparian Vegetation

Maintain or increase forest cover to improve
watershed health. Currently 16% of the
Black/Farewell watershed is comprised of forest
cover

Focused efforts of riparian vegetation
enhancement should be within first to third-order
tributaries.

Maintain or increase forest cover to improve
watershed health. Currently 16% of the
Black/Farewell watershed is comprised of forest
cover

Focused efforts of riparian vegetation
enhancement should be within first to third-order
tributaries.

® Maintain or increase forest cover to improve
watershed health. Currently 24% of the
Bowmanville/Soper watershed is comprised of
forest cover

® Focused efforts of riparian vegetation
enhancement should be within first to third-order
tributaries.

e Maintain or increase forest cover to improve
watershed health. Currently 24% of the
Bowmanville/Soper watershed is comprised of
forest cover

® Focused efforts of riparian vegetation
enhancement should be within first to third-
order tributaries.

Purpose: Riparian vegetation provides a variety of
benefits to aquatic systems including temperature
regulation, bank stability, organic content and aquatic
habitat.

Riparian vegetation improvements are listed as a high
priority in most Fisheries Management Plans
Opportunities for riparian enhancement / mitigation
exist within 407-affected lands and target areas
identified by Conservation Authorities

Wetlands

Maintain or increase wetland cover to improve
watershed health. Currently 12% of the
watershed is comprised of wetland cover

Maintain or increase wetland cover to improve
watershed health. Currently 12% of the
watershed is comprised of wetland cover

® Maintain or increase wetland cover to improve
watershed health. Currently 8% of the
Bowmanville/Soper watershed is comprised of
wetland cover

® Maintain or increase wetland cover to improve
watershed health. Currently 8% of the
Bowmanville/Soper watershed is comprised of
wetland cover

Purpose: Wetlands provide a variety of functions within
out watershed systems. Re-establishing historic or
creating new wetlands can greatly improve water
quality, quantity and broader habitat function.
Opportunities for wetland creation/mitigation exist
through partnerships with Conservation Authorities

Target Species

Brook trout

Brook trout

® Brook trout
® Mogratory salmonid species

® Atlantic Salmon — possible candidate area for
re-introduction

® Brook trout

® American Brook Lamprey

Purpose: management for target species to benefit
Enhancement opportunities may exist through
partnership with OMNR and Conservation Authorities
for target species

Note 1 These themes were identified from the following documents:
Cook, L and Clayton, J (2004) Fisheries Management Plan for Duffins Creek and Carruthers Creek. Toronto and Region Conservation Authority.
Central Lake Ontario Conservation (2006) Lynde Creek Aquatic Resource Management Plan. Central Lake Ontario Conservation Authority.
Central Lake Ontario Conservation (2002) Oshawa Creek Watershed Aquatic Resource Management Plan. Central Lake Ontario Conservation Authority.
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Appendix F. 407 East Environmental Assessment Aquatic Enhancement Opportunities

’ Ganaraska Region Conservation Authority

Enhancement Opportunities

Enhancement Themes' |

Wilmot Creek

Baseflow / Habitat ® Protect areas of groundwater recharge and discharge

Conditions e Support and encourage the preservation of recharge/discharge areas to maintain sufficient cold groundwater input through tax incentives for conservation easements.
® Increase habitat cover and quality within Stalker Creek for resident Brook Trout

Purpose: Maintain and/or improve cool/cold water habitat, maintain or
improve baseflow conditions

Target lands for restoration / mitigation activities that are identified as
groundwater recharge/discharge areas

Target Areas may be identified in TNHSS documents, and/or through
Conservation Authorities (CA)

Work for restoring and protecting recharge/discharge areas could be
coordinated through partnerships with CA’s

Instream Barriers and Ponds | ® Each instream barrier should be considered individually as to its impact on fish communities and fish habitat, and whether the barrier should be maintained, removed or retrofitted. Purpose: Remove barriers to fish movement (where appropriate) and
® There are three known barriers to fish movement in Wilmot Creek Watershed improve habitat function and quality
® Orono Mill Pond Dam — Barrier — Consider retrofitting with a bottom draw structure if thermal impacts are detected. Maintain the Dam however to protect native brook trout populations. In partnership with Conservation Authorities and OMNR, identify
e Highway 35/115 Culvert — Partial Barrier barriers for redesign or removal
e CPR Railway Culvert — Partial Barrier Prioritization of sites coordinated through partner organizations
® Consider placement of a barrier above Taunton Road to limit migratory species access on the mainstem to areas designated for fbrook trout restoration.

Riparian Vegetation e Maintain or increase forest cover to improve watershed health. Currently 24% of the Wilmot Creek watershed is comprised of forest cover. Purpose: Riparian vegetation provides a variety of benefits to aquatic
® Focus efforts of riparian plantings on lower order streams in the watershed systems including temperature regulation, bank stability, organic
e Target Areas — Orono, Hunter and Foster Creek and their tributaries. content and aquatic habitat.
® Target Reforestation Areas — Samuel Wilmot Nature Area, Crown Land. Riparian vegetation improvements are listed as a high priority in most
e Target Area — Enhance riparian habitat of Stalker Creek to improve habitat for brook trout. Fisheries Management Plans

Opportunities for riparian enhancement / mitigation exist within 407-
affected lands and target areas identified by Conservation Authorities

Rainbow Trout

Chinook Salmon

Reintroduction of Atlantic Salmon
Northern Brook Lamprey

Resident Brown Trout

Yellow Perch (in lower reaches)
Smallmouth Bass (in lower reaches)
Largemouth Bass (in lower reaches)
Sunfishes (in lower reaches)
Longnose Sucker (declining)

Specific note in Fisheries Management Plan to - Use DFO compensation dollars to improve stream habitats and control excessive drainage (sewers, ditches) and foster stewardship opportunities.

Wetlands ® Maintain or increase wetland cover to improve watershed health. Currently 1.5% of the watershed is comprised of wetland cover Purpose: Wetlands provide a variety of functions within out watershed
® Target Areas — Survey Foster Creek headwater wetlands and create priority list of areas for wetland restoration projects. systems. Re-establishing historic or creating new wetlands can greatly
e Consider opportunities to convert off-line ponds into wetlands. improve water quality, quantity and broader habitat function.
Opportunities for wetland creation/mitigation exist through partnerships
with Conservation Authorities
Target Species Brook trout Purpose: management for target species to benefit

Enhancement opportunities may exist through partnership with OMNR
and Conservation Authorities for target species

Note: 1 These themes were identified from the following documents: Central Lake Ontario Conservation (2002) Oshawa Creek Watershed Aquatic Resource Management Plan. Central Lake Ontario Conservation Authority.
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