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Preface

This document is a working document which has been and will continually be updated as the
project unfolds. All plans and timelines within this document are a best case scenario and
subject to change based on landowner needs and approvals, and the availability of funding to
complete the project. This 2012 edition of the SWEEP already shows the evolution this pro-
ject has taken. Where once it was viewed that we must deal with headwaters first, then move
downstream, it is now the view that we must deal with 12 different sub water basins because
of the interconnectedness of these systems.

The targets and goals within must also be viewed as dynamic. This project is meant to
demonstrate the practicality of a watershed approach to building resiliency and combating
erosion problems. As such it is also a learning experience in the effectiveness of the approach
and therefore some targets will change and become more defined as the knowledge of the wa-
tershed grows.
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Maitland Watershed Partnerships Terrestrial Team
Targets

« Raise Natural Cover from 18.9-26%

« Reduce absolute loss of natural areas by 50% by 2020

« Increase Woodlots in good condition from 45%-60%

« Increase natural connections on the landscape from 8,700 ha to 21,000 ha

« There is potential in the watershed for 23,609 ha of marginal land and 21,000
ha of buffer strips to be naturalized.




Challenges Faced within the MVCA Region

Changing weather patterns and loss of resiliency within the watershed has created challenges
for all communities within the Maitland Valley Region. The Garvey/Glenn project is a test of
the watershed approach as a way of dealing with these challenges.

Changing weather patterns and climate has increased the risk of soil and wind erosion. There is a demon-
FstrﬁB%mcreased potential for hlgh intensity, short duration storm events that increase runoff and the associ-
ated soil erosion and loss of crop inputs. :
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Challenge: Rural Municipalities Challenge: Shoreline Community
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Challenge of Changing

Weather Patterns

MVCA data is revealing that changing
weather patterns, with the occurrence of
more intense storms and larger rainfall
events then in the past as well as less snow
and more rain in the winter and fewer days
below freezing. This increases the risk of
runoff and erosion, increasing the importance
of building watershed resiliency as it is large
rain events which cause the most soil and
bank erosion damage.




GARVEY GLENN PROJECT

The Garvey/Glenn drains 17.5 square kilometers of farmland and empties directly into Lake
Huron, just North of Port Albert. In the upper reaches of the headwaters there is a large woodlot
containing areas of wetland. Downstream of this natural area water flows both overland and
through a network of open and closed drains. Through the middle of the watershed the water-
courses merge and form more defined valleys which are often forested. Before entering Lake
Huron, the creek flows through a deep forested gully which is actively eroding. The Watershed is
located 15km North of Goderich Ontario and 31 km west of Wingham Ontario.

The Garvey Glen is mostly agricultural land with cottages at the mouth of the stream along the
lakeshore. Agricultural row crops account for 68% of land use while pasture for cattle accounts
for only 1%. 15.8% of the Garvey/Glenn land use is woodlots while 11% is classified as recrea-
tional (mostly along the lakeshore). 3.8% of the land is currently idle and this presents an oppor-
tunity to create wetlands or forest cover.
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Garvey/Glenn Watershed

Garvey/Glenn Watershed Project, one of the key watersheds identified under the Healthy
Lake Huron Initiative. Landowners in the watershed have identified storm water man-
agement and erosion control as priority issues .

The Ontario Ministry of the Environment (MOE) has funded three projects in the southeast
shores of Lake Huron with the intent of improving water quality along the Lakeshore. The
Garvey/Glenn project was one of these projects. MOE has so far given $70,000 to MVCA to ini-
tiate projects in the watershed for the improvement of water quality.

General Issues

Similar trends were seen throughout t Shed. These included habitat fragmentation, and a lack
of buffering along watercourses. Ang the.s emes se ] atercourse
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Importance of a Watershed Approach

e Inclusive, allows all landowners effected input into the process

e Damage along watershed is cumulative, so reductions in the headwaters reduce damage throughout the
watershed

e Lowers costs of projects in lower watershed by improving situation upstream

e Encourages landowners to collaborate effectively to solve larger problems instead of each landowner
working independently to reduce only the problems they face

e Watershed approach allows for the consideration of all factors that contribute to water quality within the
watershed

Failed berm is a landowner attempt to control erosion independently




Goals to address in the Watershed

e Develop and test the systems approach watershed issues

e Educate and encourage the use and acceptance by landowners of soil conservation best management
practices (BMP)’s and

e Stop or reduce soil erosion in the watershed through the education and adoption of BMP

¢ Build resiliency into the watershed for storm water storage.

e Be responsive to the needs of landowners to ensure they are included in the process

Monitoring

Currently there are 11 sites in the Garvey/Glenn being monitored for water quantity, nutrients,
erosion and sedimentation. This monitoring has been ongoing since 2011with the goal of re-
ducing nutrients erosion and sedimentation in the Garvey/Glenn. Reduction targets are being
refined as knowledge of the system is gained. There are also 3 data loggers monitoring water
levels throughout the Garvey/Glenn. The flow and level data is being used in the creation of a
model to predict the effects of weather events on water levels and the erosive forces created.
Monitoring for 2012 will be increased as the Rural Stormwater Management Model begins in
the Garvey/Glenn. This project, along with a possible Nutrient Management Plan for the en-
tire Garvey/Glenn watershed (funding for which is being pursued at this time), will enable an
increased knowledge of the watershed, and improve the watershed approach taken the MVCA
in the future.




2011 Achievements

« Developed systems approach for dealing with watershed issues

o Educated landowners on importance of a watershed approach, and building resiliency
into a watershed

o Talked to landowners individually and received input into SWEEP plans

o Mapped the watershed and issues

o Created a landowner steering committee to help ensure the project is responsive to
landowner needs

o Created Watershed SWEEP plan and SWEEP plans for each individual land owner

2012 Goals

« Present and revise Watershed SWEEP Plan

o Present and discuss and revise individual SWEEPs with landowners

o Design projects proposed in the individual SWEEPs for the Garvey/Glenn’s
headwaters in preparation for future funding opportunities and allowing land-
owners to go forward with projects.

o Completion of the Kraft berm project

« Site tour(s) of the Kraft demonstration projects.

o Possible completion of additional headwater project(s)

« Possible tree plantings along watercourses throughout Garvey/Glenn

o Development of Soil Health Management Plan —Investigate funding

« Development of Rural Stormwater Management Project

11



Landowner Steering Committee

The approach to the Garvey/Glenn project has always been landowner driven, in order to
maximize landowner participation and ownership of the project.

e Landowners have been included in public and individual meetings every step of the way

e Through public meetings landowners determined the direction of the project setting priori-
ties of erosion reduction, storm water management, tree planting and nutrient loading reduc-
tion

o Landowners have opportunity to input ideas and express concerns and issues

e A group of volunteer landowners from throughout the watershed have agreed to be part of
a steering committee to direct and approve the overall direction of the Garvey/Glenn project

e The Landowner steering committee currently has 9 members taken from throughout the
watershed.

e All projects are discussed, and approved 100% by landowner before going forward




2011 Accomplishments

e March 2011. Landowner meetings help identify landowner priorities and shape
direction of the Garvey/Glenn watershed.

Spring 2011. Maitland Valley




Headwaters

to three broad categories, head-
ly ga:;-:ue 1 fthﬁvater?h%éil

*
'

¥

- i P2 it ARy T e £

Taking a watershed approach to the issues of the Garvey/Glenn allows us to get
maximum results for the resources spent. Therefore the decision was made that projects
involving erosion control or water storage in the headwaters take precedent over pro-
jects farther along the watercourse. The headwaters of the Garvey/Glenn are approxi-
mately bordered by Halls Hill Rd to the east, Lanesville Line to the West, Dungannon
Rd to the south. West of Tower line the watershed stays south of Glenn’s Hill Rd, how-
ever east of Tower line the headwaters go north of Glenn’s Hill Rd (see map on next
page). This area is characterized by large fields without fence lines, a combination of
open and closed municipal drain and little water storage capacity.




Goals for the Headwaters

o To reduce infield and bank erosion.
o Increase storm water storage capacity.
« Tree planting for erosion reduction and habitat creation.
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Overall Plan for Headwaters

Ideally close to 40 berms could be created in the headwaters to reduce sedimentation in the
watercourse and store storm water for a short period of time, including using Lanesville line
as one long berm for storing water. The creation of 9 wetlands covering 22.9 hectares (56.5
acres) on marginally productive agricultural land throughout the headwaters would increase
resiliency storing water on the land allowing reducing the peak flows downstream.

Long low draws along the E2, A1 and Glenn B (see above) cannot be properly addressed
by individual landowner and to effectively reduce or eliminate the erosion, must be dealt with
as one project. Grass waterways along these draws would effectively deal with the erosion
issues.

The estimated cost to implement the BMP's for the headwaters is $706,000 (see areas 1
and 2 in the final budget estimates on page 27). Constructed berms (326,500)and wetlands
(235,000) account for the majority of this cost. Further improvements in resiliency will be
realized in cropping and tillage practices which will be addressed in the Nutrient Management
Project planned for the Garvey/Glenn watershed. Costs may come down if landowners do not
approve of some projects in the plan.

16




Kraft Demo Site

Construction on the Kraft Demonstration site should begin in Fall of 2012. This project is a
series of professionally designed erosion control berms which slow water and reduce er-
sosion. French drains associated with the berms will filter out any sediment. Currently the
one berm present in this area is failing, and the water is diverted into another watershed caus-
ing severe erosion. Intensive monitoring of the area will also be included as part of the pro-
ject.

Low Draw showing extent of in field erosion
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Projects for the midwaters will mostly be characterized as plantings and buffers. There is
need of some berms (14 in all) to slow the erosion of some low draws; however moving water
out of this area before the stored waters in the headwaters arrive is important to reduce peak
flows and the erosive power that accompanies them. The use of grass waterways designed to
decrease erosion and filter out sediments while still quickly emptying into a watercourse will
also be important. Windbreaks and watercourse buffers throughout the midwaters will also
trap moving sediment and reduce wind erosion throughout this section of the Garvey/Glenn.

Storm water management for the area will be further developed in the Storm Water Manage-
ment Project.
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Goals for the Midwaters

o To reduce infield and bank erosion
« Increase storm water ability to clear the system ahead of headwaters.
« Tree planting for erosion reduction bank stabilization and habitat creation




Overall Plan for Midwaters

Properly designed and constructed berms and improved crossings are the two most expensive
items in the plans for the midwaters of the Garvey Glenn, with the need for 11 improved
crossings costing an estimated $141,000 (see areas 3 and 4 in final budget estimates on page
27). The 14 berms needed to slow water and hold soil on the land have a combined cost esti-
mate of $94,000.

Wind breaks, the construction of grassed waterways, and bank stabilization make up the bulk
of the rest of the $756,750 estimated cost of the Garvey Glenn midwater budget.

If the plan for the midwaters could be achieved, it would greatly reduce erosion and soil loss
through this section of the Garvey/Glenn. Planting trees could also create habitat and corri-
dors for wildlife. Any reduction in the erosive force of storm waters here would positively
impact gully reduction efforts in the lower Garvey/Glenn portion of the watershed.

Cropping and tillage targets will be obtained through the proposed Nutrient Management
Project. Costs may come down if landowners do not approve of some projects in the plan.
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The largest undertaking in the gully area of the watershed is tree planting along the gully as
bioremediation. Buffer Plantings along the gully should reduce further erosion along the
banks as roots hold soil in place and reduce the force of peak waters along the banks.

A few berms along low draws in the area will also help reduce erosion in the fields. The total
for the work in the lower Garvey/Glenn is an estimated $471,000. This area may seem to
be of lowest priority in the watershed approach, but any work upstream should posi-
tively impact what happens in the lower reaches, reducing erosion and associated
costs here.




Goals for the Lower Garvey/Glenn
Slow the growth of the gully
Increase storm water ability to clear the system ahead of waters coming from upstream
Tree planting for erosion reduction, habitat creation and bank stabilization
Infield erosion reduction using erosion control berms
Reduced nutrient introduction through improved septic systems




Overall Plan for Lower Garvey/Glenn

Of the estimated $471,000 (see areas 5 and 6 in final budget estimates on page 27) needed to
complete plan for the lower Garvey/Glenn, an estimated $221,000 is needed for septic system
replacement. This is a much greater need here than in any other area due to the number of
cottages at the mouth of the Garvey/Glenn along the Lake Huron shoreline.

Plantings, wetlands and windbreaks as well as a 1600 m grass waterway make up the majority
of the rest of the budget for the lower Garvey/Glenn.

Most of the work to control storm water and build resiliency in the watershed will be done up-
stream, and this will hopefully have a positive affect on the lower Garvey/Glenn. As with all
areas in the plan, overall costs are subject to change based on acceptance of or changes to the
project plans requested by landowners.

24
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Budgets

The budget on the next page represents estimated costs if all the necessary work in
the Garvey/Glenn were to happen. This budget may change based on landowner
willingness for each project. Area 1 refers to the area east of Tower Line. Area 2
is the area between Tower Line and Lanesville Line. These two are considered
the headwaters. The area between Lanesville Line and Division line is referred to
as Area 3. Division Line west to Kerry’s Line is Area 4. Areas 3 and 4 are the
Midwaters. Area 5 is west of Kerry’s line to Bluewater highway. Area 6
(Bluewater west to lake including the shoreline community) combined with Area
5 1s considered the Lower Garvey/Glenn.

The budget estimates are also broke down into categories which include the cost
of any work to be done, as well as the possible PEGS funding to take marginal

land out of production for use in storm water management.
Costs may come down if landowners do not approve of some projects in the plan.
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Shoreline Project BMP Headwaters Midwaters Lower Garvey/Glenn

Resilient Watershed - SWEEP Plan
Headwaters 1 Area?2 Area3 Aread4 Area5 Area6

Erosion Berms 18 20 3 11 2 2
Total Cost 160,000 166,500 36,500 58,000 15,000 10,000
Constructed Wetlands 6 3 1 0 0 2
Acres 38.5 8 2 0.5
Total Cost 185,000 50,000 20,000 20,000
PEGS - Alternative Land Use - Wetland 38.5 8 2 0.5
$250/acrelyear/5 years 48,125 10,000 2,500 625
Grassed Waterways 3 3 4 0 1 2
Length 4,612 15,400 7,800 1,600 610
Acres 5 17 8 1 0.3
Total Cost 41,000 108,000 54,600 12,000 4,300
PEGS - Erosion Prone Lands - Grassed Waterway 5 17 8 1 0.3
$250/acrelyear/5 years 6,250 21,250 10,000 1,250 375
Block Plantings 4 1 3 1 0 3
Area Acres 46 4 14 32 10
Total Cost 39000 4000 12,000 27,000 9,000
PEGS - Retire Erosion Prone/ Corridors - Block 46 4 14 32 0 10
$250/acrelyear/5 years 57,500 5,000 17,500 40,000 12,500
Watercourse Buffering 3 4 1 1
Total Feet 9,900 10,900 1,200 2,400
Total Acres 3 3 1 1
Total Cost 35,000 39,000 4,200 8,400
PEGS - Retire Erosion Prone/ Riparian - Buffering 3 3 1 1
$250/acrelyear/5 years 3,750 3,750 1,250 1,250
Living Snow Fence Plantings - Feet 20,000 15,000 9,000 4,300 4,500 3,800
Number trees 500 375 225 109 110 95
Total Cost 13,000 9,400 5,700 2,800 2,800 2,400
PEGS - Living Snow Fence - km 6 4.5 1.7 1.3 1.3 0.7
$3,600/km/10 years 21,600 16,200 6,120 4,680 4,680 2,520
Storm Water Management - Feet 5400 6000 0 0 0
Total Cost 38,000 28,000
Windbreaks 8 8 6 5 2 3
Length 27,000 30,000 20,500 26,000 3,300 13,500
Acres 18 20 14 17 2 9
Total Cost 41,000 45,600 31,000 40,000 5,000 20,500
PEGS - Retire Erosion Prone - Windbreaks 18 20 14 17 2 9
$250/acrelyear/5 years 22,500 25,000 17,500 21,250 2,500 11,250
Well Decommission 5 8 5 3 1 8
Total Cost 7000 10,400 6,500 3,900 1,300 10,400
Well Upgrades 3 5 3 2 1 5
Total Cost 9000 15,000 9,000 6,000 3,000 15,000
Septic Replacements 2 4 3 1 1 16
Total Cost 26,000 52,000 39,000 13,000 13,000 208,000
Manure Storage Decommission 1 1 1 0
Total Cost 15,000 15,000 15,000
Improved Crossing 5 8 3 0
Total Cost 60,000 96,000 45,000
Natural Channel Stabilization 1 0
Length in Feet 900
Total Cost 45,000
Gully Stabilization - Bioengineering 8,000 20,000
Clean Water Diversion 7,000
Total BMP Cost 714,975 687,100 474,670 282,080 70,180 346,870
Total BMP's SWEEP PLAN - Resilient Watershed 2,567,875.00
Related Administration/ Design 719,005.00 28%
Total 3,286,880.00

3.3 Million
27
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BMP

Erosion
Control
Berms

Con-
structed
Wet-
lands

Description

Earthen berm
across a natural
drainageway to in-
tercept surface run-
off, then slowly re-
leasing the ponded
runoff

Estimate that over
60% of the wet-
lands lost in
Garvey/Glenn Wa-
tershed

Controlled drain-
age structures used
to store water on
the Landscape.
Can store both sub-
surface and surface
flows.

Benefits Esti-

mate

Pro-
jects

Reduces peak flows, rural 56
storm water management
Removes high % of courser
sediments

Filters surface water through
French drain outlet if incor-
porated

Diverts water flow to a less
erodible location

Possible wetland

Storage bufters peak flow
expected downstream and
reduces erosion

Reduces plugging of inlet
grates. Ponding allows de-
bris and sediment to settle
out

Filter water 12
Moderate effects of drought,
floods, climate change and
erosion.

Offer recreational and learn-

ing opportunities

Essential habitat for over 600
species of wildlife.

Captures and stores green-
house gasses

Target Esti-
Area  mated
Re- Total
stored Costs

56 berms $446,000

25 $275,000
hectares
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BMP  Description

Grass Broad, shallow

water- vegetative channel

ways Short grass
vegetation slows
water and reduces
erosion

Block Trees planted to-
Plantings gether to form for-
est cover

Water-  Vegetative area
course  alongside streams
Buffering and wetlands

Benefits Esti- Target Esti-

mate Area mated
d Re- Total
Pro- stored Costs

jects
Reduce erosion caused by 13 14 ha $219,700
large water flows or
Safely moves water over 9.4 km

fields and draws

Low maintenance costs
Filters some nutrients and
sediment

Provides cover for small
birds and mammals

Farm equipment can cross

Improved water quality and 12 43 ha $91,000
storage

Trees can be viewed as long

term economic investment

Improved wildlife habitat

Greenhouse gas storage

Roots hold soil in place along 9 4 ha $86,600
banks Or
Filter sediment and nutrients 7.5km

from overland flow before
they can enter the water-
course

Rate of runoff reduced

Shade create keeps water
cool

Wildlife corridors and habitat
provided
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BMP

Living
Snow
Fence

Wind-
breaks

Storm
Water
Manage-
ment/
Munici-
ple
Roads

Description

Rows of trees or
shrubs planting
perpendicular to
prevailing winds
in order to reduce
drifting snow

A row of trees
planted perpen-
dicular to prevail-
ing winds to lessen
severity

Raising roads and
putting in appro-
priate culvert to
store water

Benefits Esti-

mate
d
Pro-
jects

Reduce snow cover on roads

and highways

Protect bare soils from

erosion

Create wildlife habitat
Esthetic value
Potential income

Reduce soil erosion
Protect/shelter livestock or
buildings

Reduce moisture loss from
soils

Create wildlife habitat
Esthetic value

Slower release of storm water
reduces erosive forces

Target
Area
Re-
stored

17 km

33 ha
17km

3.5 km

Esti-
mated
Total
Costs

$36,100

$183,100

$66,000
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BMP  Description Benefits Esti- Target Esti-
mate Area  mated
d Re- Total
Pro- stored Costs

jects
Natural stabilization ofa « Erosion reduction 1 274 m $45,000
Channel eroding stream- « Reduced sedimentation
Stabiliza- bank using native
tion material such as
shrubs and trees
Gully Using vegetation « Slow gully progress 1 1067 m  $28,000

Stabiliza- or man made ma- + Reduced sediment loads
tion terials to « Protect property/municipal
strengthen gully  Structure damage
banks reducing
gully growth




2012-2018

Realistic timelines for the Garvey/Glenn project have been developed. The approach the
MVCA is taking to the Garvey/Glenn evolved from concentrating purely on headwaters down
toward lower reaches to approaching projects in 12 distinct sub basins. Projects within these
sub basins are better approached together from both a practical and economic sense because
they have distinct boundaries from each other sub basin, but do not differ within the sub ba-
sin.

Each sub basin is represented by a number below and the chart shows timelines for design and
construction.

2012 2013 2014 2015 2016 2017 2018

Design 2,34 5.6 7 89 10,11 12

Construction 1 23 45 6 7 89, 12
10,11




Sub Basin 1 Headwaters

Designs for sub basins1 of the Garvey/Glenn watershed plan has been altered so the berm sec-
tion upstream will be completed fall 2012 with the hope of the downstream section being
completed in the near future. The breakdown of work to be done is as follows.

Sub basin # 1 is 62.7 ha. The plan will restore 1.4 ha of wetland. Total cost of the projects in
sub basin 1 is $107,000.

BMP # Area Estimated Cost
Berms 5 $52,000
Wetlands 1 1.4 ha $40,500
Wetland Plants 1580 $7,000
Design $5,000
Signage $2,000




Sub Basin 2 Headwaters

Designs for sub basins 2, of the Garvey/Glenn watershed plan should be completed in 2012
with the construction to be completed in 2013.

Subbasin #2 covers 129.5 ha. The plan will restore 9.7 ha of land including a 0.85 ha
wetland. Total cost of project in sub basin 2 is $185,500

BMP # Area Estimated Cost
Berms 7 7 $75,000
Wetlands 1 0.85 ha $40,000
Grass waterways 2 0.8ha (562 m) $15,633
Windbreaks 3 2.4 ha (2713 m) $13,500 planting / $7,500 pegs
Block Plantings 2 6.1 ha $13,500 planting/$19,000 pegs
Design (2012) $8,000
Signage $2,000
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Sub Basin 3 Midwaters

Designs for sub basins 3 of the Garvey/Glenn watershed plan will be completed in 2012 with
the construction to begin in 2013. The breakdown of work to be done is as follows.

Sub basin # 3 is 66.8 ha. The plan will restore 15.9 ha of forest cover. Total cost in

sub basin 3 is $136,000

BMP # Area Estimated Cost

Berms 2 $21,000

Block Planting 1 14.2 ha $32,000 planting/ $43,750 pegs

Windbreak 2 1.7 ha/1954 m $9,800 planting/ $54,00 pegs

Stormwater mgnt 1 89 m $2,000
Crossing improvement 1 $15,000
Design (2012) $5,000
Signage $2,000




Sub Basin 4 Headwaters

Designs for sub basins 4 of the Garvey/Glenn watershed plan will be completed in 2012 with
the construction to begin in 2014. The breakdown of work to be done is as follows.
Sub basin # 4 is 146 ha. Total cost in sub basin 4 is $193,000

BMP # Area Estimated Cost
Berms 4 $42.000
Wetlands 3 5.7 ha $62,000 construction/ $13,000 pegs
Windbreak 3 3 ha/ 3,353 m $17,000 planting/$9,500 pegs
Grass Waterways 2 1.8 ha/912.6 m $24,000 construction/$5,700 pegs
Stormwater mgnt 1 609.6 m $9,500
Design (2012) $8,000
Signage $2,000




Sub Basin 5 Headwaters

Designs for sub basin 5 of the Garvey/Glenn watershed plan will be completed in 2013 with
the construction to begin in 2014. The breakdown of work to be done is as follows.

Sub basin # 3 is 66.8 ha. The plan will restore 15.9 ha of forest cover. Total cost in

sub basin 3 is $148,000

BMP # Area (ha) Estimated Cost

Berms 2 14 ha $21,000
Wetlands 2 5.5 ha $40,000 construction/$16,875 pegs
Windbreaks 2 2.5 ha/2,836 m $15,000
Block Planting (sub 1) 1 2.6 ha $6,000 planting/$8,000 pegs

Living Snow Fence 1 500 trees $13,000
Design (2013) 1 $6,000
Signage $2,000




