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Lower Spencer Integrated Subwatershed EA - Purpose

Purpose: I RS s
This project is being undertaken in order to i e
assess the overall health of the creek 1
system and will incorporate considerations
for flooding, erosion, surface and

groundwater flow patterns, fish habitat and

migration, the terrestrial environment, and

water quality as well as how these aspects

interact with each other. It will also examine "’ a3
future stresses and opportunities to the

Lower Spencer Creek system and develop

an adaptive management approach to

improve the health of the watershed and the 4

residents that live within.




Restore to What?

Source: EPA GLPO
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Integrated Subwatershed Process

REVIEW and Trigger
EVALUATE Issues/Concerns
MONITOR and Integrated Subwatershed

REPORT Planning Steps

IMPLEMENT _
Characterize the system
Set goals,_objectives and
working targets

Impact Assessment to Develop
alternatives
Evaluate management

alternatives
Select preferred management

alternatives

Develop implementation
and monitoring plans







Lower Spencer Integrated Subwatershed EA - Purpose

Study Components
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Lower Spencer Integrated Subwatershed EA — Hydrogeology
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Lower Spencer Integrated Subwatershed EA — Hydrology

Spencer Creek \
ower Spencer Integrated Subwatershed Study, an integrated

dwater computer model was developed for the Spencer Creek
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Lower Spencer Integrated Subwatershed EA - Watercourse Hydraulics

Phase | — Characterization

The flood plain along Lower Spencer
Creek is a function of the channel
hydraulics and backwater from the outlet
of Cootes Paradise at Highway 403.
Channel hydraulics has been significantly
--—. modified over the decades to
accommodate urban land uses.

: *Topographic maps were developed to
help build computer models and show
land use within the flood plain.

Computer models were developed to
estimate flood depths, flood velocities,
and structure capacities.

Webster’s Falls Park

*Floodlines were delineated on the
topographic maps from downstream of
Cootes Drive to upstream of Brock Road.

’
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Lower Spencer Integrated Subwatershed EA - Fluvial Geomorphology

— Changes within a watershed due to human influences can result in
5\ Rt 5 B significantimpacts on rivers. The Lower Spencer Creek is a river system
&%‘WIM ; : which has been highly altered by human influences as the Town of

Dundas grew and urbanized the surrounding landscape.

SUMMARY
Lower Spencer Creek has been altered a
number of times in order to accommodate land
use change. In its current configuration it is
severely confined in a tight urban corridor,
entrenched and disconnected from any
possible floodplain. A consequence of that
positioning is stream energy is confined for

N
+ Stations

Legend

®  Cross Sections

Project

Subwatershed

—— most return period storms to the channel,
el | €SUItING I high concentrations of energ

&2 JTB Environmental Systems Inc.

which results in erosion. e



Lower Spencer Integrated Subwatershed EA - Water Quality

SUMMARY
Water quality in Spencer Creek is gene
wetland and agriculture dominance in the

notably stormwater inputs, in the lower watershed.

WATER QUALITY BY REACH
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Figure 2: The Lower Spencer Creek Integrated Subwatershed Study Area
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Lower Spencer Integrated Subwatershed EA - Terrestrial

Phase 1 — Characterizati

Over 150 vascular plant species identified as well as three amphibian, two reptile, 46 breeding
bird species, 22 species of butterflies, 16 species of odonates and three mammals. Data
summarized and reports reviewed resulted in an assessment of fair to poor for the quality and
viability of the terrestrial habitats in the Lower Spencer Study Area. This is mainly due to the

following:

* Quantity and diversity of non-native invasive species

» Encroachment by existing development

* Informal trails

* Roads (barriers to wildlife movement)

Household and feral pets

Atrtificial light

Mitigation of these threats to the terrestrial system should be reviewed. In light of the urbanized
nature of the study area, there maybe limited opportunities forimprovement.

Hamilton
Conservation Authority
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Lower Spencer Integrated Subwatershed EA - Aquatics

Phase 1 — Charact

subwatershed supports a cool/coldwater fish community and the lower
provides critical spawning for Rainbow Trout and Chinook salmon
amilton Harbour through Cootes Paradise. Although this system

re is limited available habitat due to man-made barriers and limited

nabitats such a pools. Impacts related to urbanization and agriculture areas may also be evident

unities quantitatively scored from poor to fair in terms of a Index of Biotic Integrity applied to
k watershed. The lower portion of the creek provides recreational opportunity for fishing

»bservation of fish spawning. An investigation and feasibility study into the removal of the

estigation into the impacts related to urbanization that surrounds this system.
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Why do we need to restore for
the future?

Figure 2- The Lower Spencer Creek Integrated Subwatershed Study Area

Hutchinson _
Prepared by: Enc Dilgsard Environmenta! Scences Lid

Date: Feb 24, 2013
Data Source: Hamilton Conservation Authority, © 2010 DigitalGlobe Image courtesy of USGS © 2013 Microsoft Carporation
Coordinate System: UTM Zone 17, NAD33



Lower Spencer Integrated Subwatershed EA

Goals:
«Control flooding within the subwatershed through remedial works and land use controls;
*Minimize soil loss through land management practices and remedial control measures.

*Protect, maintain and enhance aquatic communities, with special regard for fish and fish
habitat;

*Maintain or restore water quality to a level which maintains ecological integrity and
permits desired uses including recreational activities;

*Protect and maintain groundwater recharge/discharge areas and baseflow to a level
which ensures adequate supply for desired uses;

*Protect and maintain self-sustaining natural ecosystems and significant natural features;
*Protect diverse recreational opportunities that are in harmony with the environment;

*Protect and enhance the environment in a manner which is in harmony with the natural
features of the subwatershed;

Hamilton
Conservation Authority
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APproach to Impact Assessment

Hydrology

Hydraulics

Fluvial
Geomorphology

Water Quality

Terrestrial

Aquatics

Watershed,
subwatershed

Reach
Reach

Watershed,
Subwatershed

Landscape,

Watershed,
Subwatershed

Reach

Stormwater
Modeling

Hydraulic Modeling

Stream metrics e.g.
slope, substrate

Export Coefficient
Modeling, Flow
Based Loading

Corridor Analysis
ELC
Faunal Surveys

All of the above

Peak flows, base
flows

Flood elevation,
velocities, structures
in floodplain

Flow regime,
velocities

Phosphorus and TSS
concentrations

Floristic Quality
Index

Shannon Diversity
Index

Bird Communities by
Type

Connectivity

Species Diversity,
Richness,
Abundance, Fish Life
Stages



Lower Spencer Integrated Subwatershed EA — Hydrology

graph downstream of Dundas was selected in August 1995 to show the local
lon (Figure 1). The results on the local storm hydrograph are threefold:

ydrograph shows 12% reduction of the highest peak flow, 30% of

lon in Hydrograph Volume: The overall hydrograph has 10% reduction in runoff volume
In Time to Peak: Slight delay in the time to peak of the initial peak — increases from 8

) hours; there is no delay in the time to peak of the higher peak flow

1N irrigation to the “maximum irrigated lands” scenario results in slight decreases to the

average er Low Flows in the Lower Spencer Creek.

* Recovery of groundwater levels in Beverly Swamp area and Westover Creek subwatershed was
better than those around Greensville and near Fletcher Creek. In the drought scenario, there was no
major reduction in low flows due to an extended drought period. There was a slight decrease in
summer low flows from 1998 to 2003, but low flows are relatively stable at the 7Q10. This suggests
that the storage available in Spencer Creek is sufficient to maintain the 7Q10 streamflow in spite of

drought.



Lower Spencer Integrated Subwatershed EA - Watercourse Hydraulics

Environmental Water Hamilten ) .
‘ Conservation Authority
-
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Alternative assumes current practices of flood plain management are

2 enhances current management practices along Lower Spencer Creek. Alternative
ludes the following:

ue to provide flood warnings to the City of Hamilton;

ue to Regulate flood plain lands in Dundas;

and update the Special Policy Area through Dundas; and

lop an Emergency Preparedness Plan to deal with potential flooding.

the level of flood protection to the Regional Storm by:

*Providing a spillway from the CN Railway to downstream of King Street to convey the
Regional Storm;

*Providing a sufficient channel and crossings to convey the Regional Storm from King Street
to Thorpe Street; and

*Providing additional capacity at the Cootes Paradise outlet to alleviate potential flooding in
Dundas.



Lower Spencer Integrated Subwatershed EA - Fluvial Geomorphology

Plan Form Adjustment

The goal is to reduce
channel slope and
provide floodplain access.

Both measures will lower

Drawn by: BDP
Checked by: KAG + JTB

flow velocity under flood
conditions and increase

channel stability.

15m Regulated
Top-of-bank
|Buﬂer I I

15m Regulated
Floodplain Top-of-bank
| Buffer

Stream Corridor
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Lower Spencer Integrated Subwatershed EA - Water Quality

Impact Assess

Scenario #1

2d — Town of Dundas
anagement Practices (BMPs) and Low Impact Development (LID)
gu 0% of urban area to reduce runoff and pollutant export
alibrated export coefficient modelling
Reduced pollutant export and estimated improvementsin water quality in Lower
Spencer Creek

Scenario #

How
Results

Where
What

How

pper watershed
icreased irrigation on agricultural lands will result in more intensive agriculture
(exposed soils and increased runoff sensitivity with no BMPs) + increased runoff
Ith 50 % increase in quarry size and dewatering.
Xport coefficient modelling
2graded water quality

Entire watershed
Increased drought conditions on a warmer climate. Longer periods of baseflow/low
flow and same summer precipitation volume delivered in fewer more intense storms .
Partition measured pollutant loading (2011-2012) into low flow and storm flow events.
Model longer periods of low flow and fewer more intense storms based on measured
loadings
Degraded water quality

Hutchinson

' ——————
) Environmental Sciences Ltd.



Assessment

ural - Corridors and

ity (subwatershed and

onnectivity through the
shed and site level
ndations include bridge
to improve wildlife
passage and increasing the width
of corridors.
.Structural - Trail design and (site
level)
Move current pedestrian trail to
the edge habitat of the current

corridor

Lower Spencer Integrated Subwatershed EA - Terrestrial Impact

*Non-Structural - Habitat quality (site
level)
Removal of aggressive non-native

invasive species (dog-strangling vine,

Japanese knotweed, tree of heaven "'

and black locust).
Landscape remediation with native
species, tree and understory

plantings.

Education of landowners in regards to -

feral and household pets.
*Non-structural - Human impacts
(site level)

Work with local interest groups to

lower human impacts through

garbage clean ups and other events.

Education of trail users on sensitive

areas in the Lower Spencer.

Hamilton
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Lower Spencer Integrated Subwatershed EA - Aquatics Impact
Assessment

Impact Assessme

act prediction based on proposed changes, fish communities will be assessed
tream classification. Impacts relate to key parameter changes identified
geomorphology, terrestrial or riparian ecology, and water quality

pnents. Indicators such as changes in peak flows related to urbanization will be considered. Thermal
from stormwater management is also a concern requiring analysis. Sewage treatment and water
also be considered for assessment. Targets for fish life processes will be established for the
species in Lower Spencer Creek and integrated with the stream morphology componentto
barfier remediation objectives. An analysis of the proposed creek improvements will be

and benefits to fish habitat quantified.
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Evaluation of Alternatives

Flooding
Do Nothing

Structural

Floodplain/ Channel
Improvements

Stormwater Management —
At source (Low impact
development), conveyance,
end-of-pipe

Non Structural

Flood Forecasting and
Warning

Creek Maintenance Plan

Erosion



Lower Spencer Integrated Subwatershed EA
Low Impact Development
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Next Steps
Complete Characterization Report
Complete Impact Assessment
Evaluate Alternatives and Select Preferred Alternatives
Prepare Implementation Report
Host Public Information Centre in 2014

File final Integrated Subwatershed Study Report for 30
day public review period.
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