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Appendix A: Restoration Goals, Objectives, and Opportunities Chart

2013

Improve
Water
Quality
(WQ) in

the marsh

BENEFIT
TARGET BEGIN ACTION PRIORITY (level of opportunity will
OPPORTUNITIES ) :
(years ) uncertainty) help achieve
objective)
. eview/developlacst Will have positive WQ effects
Reduce salt levels in management . . s . .
a . . Will help improve wildlife habitat and vegetation
the marsh by CCME® long-term practices for parking . L .
. . e . quality May be liability constraints .
addressing parking guideline of 120 1-5 High lot management (e.g. . . . ] . Low Low High
. Easy to confirm success/failure through monitoring May require a contract re-negotiation
lot management in mg/L snow removal, salt 5 ) hiehlizh . I
the watershed use, employee pportumfcy to highlight corporate environmenta
. stewardship
communication)
Education and .
Achievable . .
outreach to . Requires some money and staff /volunteer time to .
. Raises awareness and may reduce Low Moderate High
upstream residents hosph Init inout complete
and farmers phosphorus/nitrogen inputs
Test residential Achievable
Will have positive WQ effects .
stormwater pond . . o . . Cost to City of Oshawa Moderate/
. Will help improve wildlife habitat and vegetation . . Moderate . Moderate
Reduce nutrient and function and dredge . Requires MOE permit High
i if necessary ejullfs;
sedlrr!ent. levels Easy to confirm success/failure through monitoring
entering into the Achievable
marsh by addressing CCME® guidelines 1-5 High Test GM/Minacs . -
Will have positive WQ effects
stormwater stormwater pond . . o . . Cost to GM Moderate/
8 . Will help improve wildlife habitat and vegetation . . Moderate . Moderate
management in the function and dredge lit Requires MOE permit High
watershed if necessary quality . . L
Easy to confirm success/failure through monitoring
Review/develop best May have positive WQ effects
management May help improve wildlife habitat and vegetation
ractices for ualit
g . b Y . . . May require a contract re-negotiation Low Low Moderate
groundskeeping (e.g. Easy to confirm success/failure through monitoring
fertilizing, weed Opportunity to highlight corporate environmental
control) stewardship
All water would need to be pumped (ver
Full drawdown would temporarily eliminate carp and aErEva) ST (R
improve vegetation survival
Full marsh drawdown P : . . Barrier beach may break due to Lake Ontario . . .
Full drawdown could consolidate sediments and . High High High
(no control structure) . . pressure, compromising drawdown
reduce re-suspension from wave action . )
. Permits required
Temporary removal of all turbid water . .
Potential for vandalism
Reduce turbidity in ST 5 e . Same as above except bullet #1
Control structure would enable passive drawdown . . .
the marsh by o) i) 7 (el O (e e ey o Additional cost to installing control structure
addressing impacts Reduced turbidity 15 High Full marsh drawdown vSater out pumping Dynamic beach may shorten lifespan of structure High High High
of carp and sediment values (control structure) " ” Potential impact to barrier beach plant community
. Control structure can be opened as needed to “flush . . .
re-suspension from Passive drawdown needs to be timed with low Lake
wave action water from the marsh T
Carp would be unable to re-enter marsh ntario levels
. All wat Id dtob d
Temporary removal of some turbid water (flush) waterwould nee ) 0, € pumpe . .
. . . . Carp would not be eliminated (survive in remaining
Partial marsh Lower risk of barrier beach breaking . . . -
water), which will impact new vegetation survival .
drawdown (no Lower cost to remove only part of the water . . Moderate High Moderate
. o . . . Sediments would only be consolidated where
control structure) Some sediment consolidation will occur, which will . o
: . exposed, so some re-suspension will still occur
improve problem of re-suspension . .
Permits required
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Appendix A: Restoration Goals, Objectives, and Opportunities Chart

2013

OBJECTIVE

TARGET

TIMEFRAME TO
BEGIN ACTION

(vears)

PRIORITY

RESTORATION
OPPORTUNITIES

RISK
(level of
uncertainty)

BENEFIT
(potential that
opportunity will
help achieve
objective)

Potential for vandalism
e Same as above
e Control structure would enable partial passive
. . Same as above
drawdown and save costs on pumping remainder of .\ . .
. . . . Additional cost to installing control structure
Partial marsh water out (and may eliminate pumping depending on . )
Dynamic beach may shorten lifespan of structure .
drawdown (control water levels) ES— t to barrier beach plant i+ Moderate High Moderate
structure) e Control structure can be opened as needed to “flush” Po e.n 'Z |mp;c ° arcri|er Eac. P Zn ?ohrrlwmuanIZ
water from the marsh OaStSIV'e | ravxi own needs to be timed with low Lake
e Carp would be unable to re-enter marsh ntario fevets
e Can be operated with fewer staff resources
Manual opening of . . Access to machinery needed
. ; : e Allows mixing of marsh and lake water to temporarily v
the barrier beach e Does not address carp
reduce turbidity ) . Low Low Low
(annually or . Does not address sediment re-suspension from
. e Some vegetation growth may occur .
periodically) wave action
e Isolates sections of the marsh that can be drained or Imbroves water quality in cells. but not necessaril
flooded as needed without impacting the entire . P . q y ! ¥
marsh in entire marsh
Creation of cells Invasi hni requiring creation of berms in .
S e Carp can be excluded from cells vasive technique requiring creation of berms | Low High Moderate
within the marsh . . the marsh
e Wave action will be reduced . .
. Permits required
e Lower risk than full marsh drawdown .
. . . . May be prone to vandalism
e Little impact to user groups (depending on location)
Does not address carp
May have negative wildlife associations (e.g.
. cormorant loafin
Construction of e Strategically placed islands could break waves and . . el . . . . .
. . . . Invasive technique requiring heavy machinery in High High Low
islands in the marsh reduce sediment re-suspension
marsh
Unknown how effective they may be
Permits required
Installation of Does not address carp
submerged wave e Achievable Unk.nown how effect.lve they may be an reducing Moderate Low Low
breaks sediment re-suspension
May impact canoeing
Manual opening of
the barrier beach e Allows mixing of marsh and lake water to temporaril .
& P y Access to machinery needed Low Low Moderate
(annually or help moderate temperature
periodically)
Full or partial marsh . .
Reduce marsh drawdown e Removal of warm water currently in marsh Temporary Moderate High Moderate
TBD 6-10 Moderate
temperature - -
Active tree plantin e Shade will moderate water temperatures coming Some cost to purchase trees
A creekF::orridogrs into the marsh Staff/volunteer time required Low Low Moderate
e Results will be observed more quickly May not be achievable along all creeks
Passive naturalization | ® No materials cost Results will not be observed for very long time (if Low Low Low
of creek corridors e No staff/volunteer time required ever)
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Appendix A: Restoration Goals, Objectives, and Opportunities Chart

2013

OBJECTIVE

TARGET

TIMEFRAME TO
BEGIN ACTION

(vears)

PRIORITY

Improve
vegetation
quality and
diversity in
the marsh

Increase the amount
and diversity of
native emergent
vegetation in the
marsh

TBD % wetland
cover in
emergent
vegetation

1-5

High

RISK BENEFIT
RESTORATION avdiar COST (potential that
OPPORTUNITIES ; opportunity will help
uncertainty) , .
achieve objective)
Restore shoreline to natural state
Decrease erosion within the wetland and provide
Improve slope alon stable slope for vegetation growth .
P P g P g. . & . Unattractive in the short-term (1 year)
west and east Increased plant habitat diversity (water depths) . .
g . e . . . Permits required . .
shorelines, and Will facilitate plant migration along slope with water . Low High High
. Plantings need to be protected from carp and
actively plant level changes . . . .
. . . . geese with fencing until established
vegetation Increased emergent vegetation will help improve WQ
over time by consolidating sediments (reduced
turbidity)
Expose seedbank in entire marsh to stimulate More expensive than partial drawdown (more
vegetation growth water to pump out)
Effective means of determining what areas of marsh Potential to increase costs if drawdown done in a
will vegetate on their own drought year (need to pump some water back in)
Full marsh drawdown Full drawdown would temporarily eliminate carp and Barrier beach may break due to Lake Ontario High High High
improve emergent vegetation survival (reduced root pressure, compromising drawdown
disturbance) May not get expected vegetation in some areas
Increased emergent vegetation will help improve WQ May see increase in invasive species
over time by trapping sediments (reduce turbidity) Permits required
. . Carp would not be eliminated (survive in remainin
Expose seedbank in part of the marsh to stimulate P . s ( . . :
. water), which will impact new vegetation survival
vegetation growth TeresaliE)
Partial marsh Lower risk of barrier beach breaking 2 . 2 . . .
Permits required Moderate High High
drawdown Lower cost to remove only part of the water . .
. . . May not get expected vegetation growth in some
Increased emergent vegetation will help improve WQ areas
over time by trapping sediments (reduce turbidity) . i . .
May see increase in invasive species
Access to machinery needed
. Cannot control volume of water that will exit or
Manual opening of .
. Some vegetation growth may occur enter the marsh
the barrier beach .. . . .
(annually or Allows mixing of marsh and lake water to temporarily Cannot predict when beach will close Low Low Low
beriodically) reduce turbidity (supports vegetation growth) Water level may not reach desired target
Seedbank will not be exposed long enough in some
areas to stimulate vegetation growth
Isolated sections of the marsh can be drained or
flooded as needed to stimulate vegetation growth . . . L
. . . . Improves vegetation quality and diversity in cells,
without impacting the entire marsh e .
. but not necessarily in entire marsh
. Carp can be excluded (increased emergent . . . . .
Creation of cells . . Invasive technique requiring creation of berms in . .
o vegetation survival) Moderate High High
within the marsh . the marsh
Lower risk than full marsh drawdown . .
. . . Permits required
Little impact to user groups (dep. on location) .
. May be prone to vandalism
Vegetation in cells acts as seed source for marsh
Smaller area, so easier to manage vegetation
Introduces vegetation to areas with no existing Resource intensive (staff/volunteers)
seedbank Generally low success rate due to uprooting from
. . Potential to increase plant diversit idi .
Active planting ) P ) v . G 5 OB High Moderate Low
Opportunity to engage public (volunteer planting) Need to fence off planted areas to prevent
Increased emergent vegetation will help improve WQ uprooting and consumption from other wildlife
over time by trapping sediments (reduced turbidity) (difficult to do)
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Appendix A: Restoration Goals, Objectives, and Opportunities Chart

2013

OBJECTIVE

TARGET

TIMEFRAME TO
BEGIN ACTION

PRIORITY

RESTORATION
OPPORTUNITIES

RISK
(level of

COST

BENEFIT
(potential that

opportunity will help

(vears) ) achieve objective)
Expose seedbank in entire marsh to stimulate More expensive than partial drawdown (more
vegetation growth water to pump out)
Effective means of determining what areas of marsh Potential to increase costs if drawdown done in a
will vegetate on their own drought year (need to pump some water back in)
Full drawdown would temporarily eliminate carp and Barrier beach may break due to Lake Ontario
improve SAV survival (reduced root disturbance and ressure, compromising drawdown . . .
Full marsh drawdown . . ( 8 e 2 . . High High High
lower turbidity) May not get expected vegetation growth in some
Full drawdown would remove turbid water areas
Full drawdown would consolidate sediments and SAV growth will not be sustained unless turbidity
reduce re-suspension from wave action, thereby issues are dealt with
improving SAV survival (lower turbidity) Permits required
Increased SAV will help improve WQ May see increase in invasive species
Expose seedbank in part of the marsh to stimulate . . .
. Carp would not be eliminated (survive in remaining
vegetation growth . s .
. . . water), which will impact new SAV survival
Lower risk of barrier beach breaking . . .
(uprooting and increased turbidity)
. Lower cost to remove only part of the water . .
Partial marsh . Permits required . .
Temporary removal of some turbid water (flush) may . Moderate High High
drawdown . ) . May not get expected vegetation in some areas
improve SAV growing conditions . .
. . . . . Sediments consolidated only where exposed, so re-
Some sediment consolidation will occur, which will . .
improve problem of re-suspension suspension will occur
Increase the amount 2 & . . 2 May see increase in invasive species
of submerged Increased SAV will help improve WQ
aquatic vegetation Improved SAV IBI 1-5 High Access to machinery needed
(SAV) in the marsh by . Cannot control volume of water that will exit or
. e Manual opening of
reducing turbidity . Some SAV growth may occur enter the marsh
the barrier beach .. . . .
(annually or Allows mixing of marsh and lake water to temporarily Cannot predict when beach will close Low Low Low
beriodically) reduce turbidity (supports SAV growth) Water level may not reach target
Seedbank will not be exposed long enough in some
areas to stimulate SAV growth
Isolated sections of the marsh can be drained or
flooded as needed to stimulate SAV growth without
impacting the entire marsh Improves vegetation quality and diversity in cells,
Carp can be excluded (increased SAV survival) but not necessarily in entire marsh
Creation of cells Wave action will be reduced so turbidity will be Invasive technique requiring creation of berms in . .
L . . Moderate High High
within the marsh lower (increased SAV survival) the marsh
Lower risk than full marsh drawdown Permits required
Little impact to user groups (dep. on location) May be prone to vandalism
Vegetation in cells acts as seed source for marsh
Smaller area, so easier to manage vegetation
Introduces vegetation to areas with no existing Resource intensive (staff/volunteers)
seedbank Generally low success due to uprooting from carp
Active planting Potential to increase plant diversity Need to fence off planted areas to prevent High Moderate Low
Opportunity to engage public (volunteer plantings) uprooting and consumption from other wildlife
Increased SAV will help improve WQ (difficult to do)
Reduce impact of Decrease in Engage public and raise awareness about invasives Time intensive
invasive plant species . . Active removal in Reduces competition for resources for native May require use of herbicides
. current invasive 11-15 Moderate . . . . Moderate | Moderate Moderate
in the marsh through S sepulETeTE affected areas wetland species Removal techniques not always effective and will
active management Improve wildlife habitat require continued effort
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Appendix A: Restoration Goals, Objectives, and Opportunities Chart

2013

TIMEFRAME . BENEFIT
RISK (potential that
TO BEGIN RESTORATION p
BJECTIVE TARGET PRIORITY ity wi
(0]:1] e (¢} ACTION (0] OPPORTUNITIES (Ievelnof opportunity will
uncertainty) help achieve
objective)
Improve habitat for SAR Observe an
ia overall improvement increase in . . o . . o . .
\:n q /\c;r spelci fii aZtions abuln dance olf SAR 6-10 Moderate Restoration opportunities that may positively impact SAR in the marsh have been highlighted with an asterisk (*)
targeted at SAR in wetland
e Restore shoreline to natural state « Unattractive in the short-term (1
Improve slope, vegetation, | e Decrease erosion within the wetland —
Increase fish spawnin and add structure along e Potential for materials to be donated (no cost) N Low High High
) S ) ; west and east shorelines e Consistent with CLOCA FMP recommendation to “restore degraded in- . . .
habitat by restoring Improved fish IBI 1-5 High . .. . . o o Active planting required
marsh shorelines stream habitat to enhance productivity of fishery and fish habitat
Create backwater lagoons | ® Increase in spawning habitat diversity e Same as above
Ao anaraine & e Can be done in conjunction with shoreline restoration activities to e Additional cost to include in shoreline Low High High
reduce disturbance restoration action
Increase amount of ve Improved fish, See Improve vegetation . . . . . i
in the marsh for re tilegs birdpam hibian ualit pand divgrsit s || © Emergent and submergent vegetation provide cover/protection, e Depending on method — vegetation Low-ngh
amphibians, fish b’i)rds ’ a|:1d mF;cro- ’ 1-5 High anrshyfor specific y feeding grounds, and nesting habitat for all wildlife type achieved may be unwanted Low (dg':gg';i:n High
and invertebrates invertebrate IBls “esraien GEEerRiE: e Helps improve WQ, which in turn improves habitat for wildlife. (invasives, i.e. phragmites) opportunity)
e Reduced toxicity to wildlife ;
Improve water quality for . See Improve water quality y " L . Low-High
A TS, s, Water Quality 15 High ¥ i e e rediie e Improved growing conditions, thereby providing habitat and food to . Low (depending on High
birds, and ir'lverts ' : Index (WQl) restoration options ekl restoration
’ e Improved feeding conditions (clarity) gl
Build and install ospre e Increase nesting bird diversity in marsh * Bxisting platform on GM property
Im.prc.)ve 3 nestin olatform(s) i o Eat car & ¥ e May not be compatible with tern rafts| Moderate | Moderate Low
wildlife Provide nesting habitat esting P e May not attract osprey (go unused)
habitatin | (; pirqs structures 6-10 Low e Will need replacement (5-10 years)
the marsh installed Build and install tern e Known to be successful at attracting terns P y
g . . . e May attract predators (e.g. mink) Low Low Moderate
nesting raft(s) o Relatively inexpensive .
e Would require signage for boaters
e Inexpensive e Must be done on ice in winter (some
Improve underwater Construct and install fish e Simple to construct risk) Low Low Moderate
cover for fish by installing cribs e Consistent with CLOCA FMP recommendation to “restore degraded in- | ® Could interfere with canoeing
root wads, boulders, TBD 1-5 High stream habitat to enhance productivity of fishery and fish habitat” activities depending on location
and/or crib structures Deposit root wads, logs, e Potential for materials to be donated (no cost) e Could interfere with canoein
throughout marsh and boulders throughout | e Consistent with CLOCA FMP recommendation to “restore degraded in- activities depending on Iocatigon Low Low Moderate
marsh stream habitat to enhance productivity of fishery and fish habitat”
e Increase number of nesting options for turtles e Shoreline may provide sufficient
Observe increase e nasing heliE e Opportunity to engage park users (monitor site and install nest nesting habitat already Low Low Low
imorove turtle habitat in turtle 6-10 Low protection structures) e Ongoing maintenance required to
B abundance in the o Will benefit Blanding’s turtle (SAR) remove vegetation growth
marsh Install basking logs* e Can be done in conjunction with shoreline restoration . Low Low Moderate
BEok o Will benefit Blanding’s turtle (SAR)
e Specialized habitat for woodland amphibians
Create backwater | iti i i i .
alf:gihgfel\?ll'lae eriagoons | Increase in habitat diversity within wetland ¢ f‘;‘:g::;ir:ﬁ;gi e sl Moderate High Moderate
Improve woodland frog Improved 6-10 Moderate e Can be done in conjunction with shoreline restoration activities
habitat amphibian IBI Create vernal pools within s : _ e Disturbance to existing habitat
_ e Specialized habitat for woodland amphibians . .
existing upland . . . . o e May promote spread of invasive Low Moderate | Moderate
e Increase in habitat diversity within wetland .
forests/swamps species
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Appendix A: Restoration Goals, Objectives, and Opportunities Chart 2013

BENEFIT
(potential that
opportunity will
help achieve
objective)

TIMEFRAME
TO BEGIN
ACTION
(vears)

RISK
(level of
uncertainty)

RESTORATION
OPPORTUNITIES

TARGET

PRIORITY

Improve
recreation
opportunit

ies in the

marsh

. . . . . S e Drawdown to stimulate vegetation growth will
Increased vegetation will support a wider diversity of wildlife o ) o
. . . . L temporarily impact canoeing and fishing
species, which will enhance the canoeing and nature appreciation o . i
. . opportunities (1 spring/summer), and will result
Increase vegetation See Improve experiences )
. . . . . . . . . in loss of revenue for that year
and improve . vegetation quality Increased vegetation and improved fish habitat will positively . )
. - Increase in user . Y . L . . e Constructed wildlife habitats may act as obstacles
habitat for wildlife . . and diversity in the impact the fishing experience in the marsh . . Low-High
) ) satisfaction . . . . to boaters in some locations of the marsh and ow-rig
to improve hunting, . marsh and Improve Improved habitat will attract waterfowl, which will enhance the . . (depending on .
__ . (survey) and/or 1-5 High . o . . signage may be required Low ; High
fishing, canoeing, wildlife habitat in the hunting experience . restoration
user rates for o . . s ; e Some open water in shallow areas of the marsh opportunity)
and nature . marsh for specific Improved habitat will draw more visitors to the park which may . . pp ¥
. each activity . . . (around edges) will be lost due to vegetation
appreciation restoration result in increased revenue generation - . . o
L . . . . growth, which may impact canoeing activities,
activities opportunities Osprey and tern nesting platforms will attract birders to marsh . I
] . but will not eliminate them
Increased opportunity to raise awareness about wetlands and . .
ildlife for urban visitors e Increased cost to pump water back into marsh in
W u the fall to accommodate fall waterfowl hunt
Clearer water will be more aesthetically pleasing to all marsh
user groups
Improve water Increase in user Reduced turbidity will improve fish habitat quality and result in
. . . See Improve water .o . . . . Tt . Low-High
quality for satisfaction o healthier fish populations (better for consumption — pending e Drawdown will temporarily impact canoeing and Ow-riig
. _ . quality in the marsh _ I . . (depending on :
improved fishing (survey) and/or 1-5 High specific restoration MOE test results) fishing opportunities (1 spring/summer), and will Low restoration High
and canoeing user rates for SRR TS Improved water quality poses a lower health risk to users of the result in loss of revenue for that year opportunity)
experience each activity marsh (pending Durham Health)
Better water quality will support vegetation and wildlife, which in
turn attracts marsh visitors
Directs users to specific locations for fishing and nature
appreciation, which reduces impacts of ad hoc trail creation (e.g.
soil compaction, increased bank erosion, wildlife disturbance)
Provides opportunities for educational signage with maximum
exposure
el e s Improyes flshlng exPerlence by providing access to a wider e May not be used by sF)me fishermen if they have Low Moderate High
diversity of fish habitats other preferred locations
Consistent with CLOCA FMP recommendation to “restore
degraded in-stream habitat to enhance productivity of fishery
Increase in user and fish habitat”
Improve fishing satisfaction Can be constructed in conjunction with shoreline restoration
access and enhance | (survey) and/or 6-10 Moderate works (less disturbance)
nature appreciation user rates for May attract visitors to the park
each activity Provides access to the shoreline while minimizing disturbance to
Construct shoreline habitat e Potential for vandalism
boardwalk* (likely on Can be used as fishing platform e Maintenance over time will be required Low High High
east side at existing Boardwalk may provide nesting structure for Barn Swallows (SAR) (depending on design) . .
boat launch area) Provides opportunities for educational signage with maximum
exposure
Acts as additional cover for fish
Install viewin Enables birders and other users to see farther into the marsh
slsiftslel B Provides opportunity for educational signage and/or nature talks | e Potential for vandalism (depending on design) Low Moderate High
Attracts birders to the marsh
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Appendix B: Sample Cost Analysis for a McLaughlin Bay Drawdown 2013

APPENDIX B: SAMPLE COST ANALYSIS FOR A
MCLAUGHLIN BAY DRAWDOWN
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Appendix B: Sample Cost Analysis for a McLaughlin Bay Drawdown 2013

UNDERTAKING A COST ANALYSIS

Pumping water from a large body of water, such as McLaughlin Bay,
is expensive and time consuming. As is outlined in section 2.1, there
are many factors to consider, and an accurate cost analysis for a
partial drawdown, without professional advice, is difficult to
undertake, and is beyond the scope of this report. However, cost is
a driving factor in choosing which pumping option to implement, so
it is important to try to gain some insight into the relative costs.

This appendix contains a sample analysis for a 1 m partial drawdown
of McLaughlin Bay. A 6-inch diameter pump has been used in the
analysis for all of the options to make comparing them easier, but it
must be recognized there are many pumps that can be considered,
including larger-sized diameter pumps, which would increase the
water removal rate. This analysis does not account for those
variables as information on purchase prices, power supply, rental
costs, etc., are difficult to obtain. Appendix D contains the spec
sheets for a Gormann — Rupp portable diesel pump, and those
specifications have been applied to the analysis.

DRAWDOWN VOLUME

The first variable that can be fairly accurately estimated is the
volume of water that needs to be removed. This can be done
because the bathymetry of the Bay has been modeled, and water
levels have been documented at the wetland since 2004. Because a
drawdown will occur in the spring, the average water level in the
Bay for the month of May over the past 8 years was used, which is
75.5 m IGLD. It is also known that the average water level
difference between Lake Ontario and McLaughlin Bay over that
time period is +60 ¢cm in McLaughlin Bay; therefore, water levels
can be passively drawn down to 74.9 m IGLD if a control structure

were to be installed. Finally, a 1 m drawdown has been
recommended to expose the wetland substrates typically under o —
1 m of water, so the elevation to draw water levels down to is 74.5 m
IGLD.

Using the wetland bathymetry data, the volume of water contained
within the basin can be calculated using ArcGIS. The volumes are
listed in the table below.

WATER LEVEL

WETLAND VOLUME

DRAWDOWN VOLUME

(m) (USG) (USG)
755 160,741,529 o

74:9 95,477,308 65,264,221
74.5 58,128,648 102,612,881

DRAWDOWN TIMING

Using these volumes, additional calculations can be done to
estimate the time that it will take to drawdown water levels. The
first scenario calculates the drawdown time if a stop log control
structure was installed, i.e. some passive water removal would
occur, and the second calculates the timing as if no control structure
was present. Note that the drawdown time assumes a flow rate of
1510 USG/min as stated in the spec sheet in Appendix D, and that
the time in days assumes that the pump would run 24 hours a day.

WATER DRAWDOWN DRAWDOWN DRAWDOWN
LEVEL (m) VOLUME (USG) TIME (HOURS) TIME (DAYS)
749 —74.5 37,348,661 412 17
75.5—74.5 102,612,881 1133 47
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Appendix B: Sample Cost Analysis for a McLaughlin Bay Drawdown 2013

The intended drawdown completion date is no later than the first
week of June, so in the first scenario, a drawdown could be initiated
anytime in May; in the second scenario pumping would have to
begin by the first or second week of April. Because a control
structure has not been recommended as an option for McLaughlin
Bay (see section 4), the second timeline is the most accurate. As
April is typically a wet month, which may lead to a higher than
expected volume of water to remove, it is probably prudent to
investigate alternative pump sizes to shorten the drawdown
window. Alternative pumps have not been considered in this
analysis, but one option may be to conduct the cost assessment
using 2 pumps.

ESTIMATING COSTS

Some costs can be estimated, such as operating costs and human
resource needs, while others, such as the cost to install an electric
pump, cannot, at least not without
professional guidance.
Consequently, the potential for
error in the following tables ranges

from moderate to high, and the
assessment  presented  below 7
should be viewed as an example
rather than a true account of the
cost of implementing one pump
option over another.

MIDNIGHT

Noon 11

Predicting fuel costs, in this case Summer
electricity and diesel, is fairly (May 1 - October 31)

. weekdays
straightforward, though they are !
also extremely variable over time.

The average time-of-use rates as | OPUC, 2012

Ontario Electricity Time-of-use Price Periods

Statutory Holidays

posted by the Oshawa Public Utilities Commission (OPUC) for
November 2012 is ¢8/kWh, and has been used in this cost
assessment as it is expected that a pump would run 24 hours a day,
7 days a week during a drawdown. The diesel price used in the
following tables is based on the average diesel price in Toronto East
for 2012 from the Ontario Ministry of Energy website
(http://www.energy.gov.on.ca/en/fuel-prices/fuel-price-
data/?fuel=dsl&yr=2012). It lists the average price at $1.243/L,
which is equal to $4.70/USG.

Additional pump-specific information is needed to evaluate
operating costs, including the voltage and current of the electric
pump, which are required to determine kW, as well as the fuel tank
volume and run-time per tank to determine fuel consumption rates.
For the electric pump, these parameters were estimated with the
assistance of an electrician, and for the diesel pump, the

Prices effective
November 1, 2012

MIDNIGHT MIDNIGHT
Off-peak

7 .
: W Mid-peak

5
m On-peak
NOON Noon 11
Weekends and Winter

(November 1 - April 30)
weekdays

@ Ontario Energy Board

-~ Commission de I'énergie de I'Ontario
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Appendix B: Sample Cost Analysis for a McLaughlin Bay Drawdown 2013

specifications from the Gormann — Rupp portable pump in
Appendix D were used. The results of the fuel assessment are
shown in the table below.

As with the previous table, the costs of drawing down water levels
with a control structure and without a control structure have been
included for comparison.

DRAWDOWN DRAWDOWN ELECTRIC PUMP

VOLUME TIME
(USG) (hours)
74:9—74.5 37,348,661 412 $320
75.5—74.5 102,612,881 1133 10 8 $898

From this chart, it is clear that the current cost of diesel fuel is
significantly higher than the current cost of electricity, and that it is
financially advantageous to install an electric pump in terms of
operating costs.

The human resource costs between the electric and diesel pumps
are also noteworthy. It unknown exactly how many times an
electric pump installed at McLaughlin Bay would need to be visited:
it is probably realistic to assume that a check to ensure that
everything is running properly would be conducted every 2-3 days.
The diesel pump highlighted in Appendix D has a tank capacity of
88 USG, and an estimated run-time of 32.3 hours, so it is expected
that the pump would need to be visited for refueling every day,
including weekends. Added to that is the time required to drive to

* Assumed specs of 230 V and 50 A
% 88 USG gas tank and 32.3 hour run-time (Gorman-Rupp Company spec sheet)

DIESEL PUMP

) CONSUMPTION the cost of an electric pump is connecting
kW'| ¢/kWh | cOST > cosT - . .

($/hr) electricity to the desired pump site. As

10 8 12.80 $5,277 discussed in section 4.1, there are two

12.80 $14,498

the gas station, add fuel to a fuel transfer tank, drive to the pump

site, transfer the fuel, and return home. Conservatively, it costs

$1,400, including mileage, for 1 person to operate an electric pump,

assuming it takes an hour to complete each visit and the site is

visited twice a week. By comparison, it costs over $6,000 for 1

person to operate a diesel pump (assuming it takes 2 hours to
complete a daily visit).

One factor that does factor significantly into

locations at McLaughlin Bay where a pump
would most likely be installed: at the
southwest and southeast corners. The estimated distance of
running wire from the north is 1 km, whereas the distance from the
east is somewhere between 200 and 500 m. Among other things,
as travel distance increases, the gauge of wire needed becomes
higher, in turn increasing the expense of the wire. Online voltage
drop calculators, such as the one featured at www.southwire.com,
are useful tools for estimating wiring needs and costs.

Additional factors that influence the cost of installing electricity, but
which cannot be adequately determined in this report, include:

e Whether wire can be buried directly, or if hydro poles need
to be erected. The latter is much more expensive.

e What phase of power is required and whether additional
elements, such as a transformer, will need to be installed.

e What sort of panel is required at the pump site.

e The cost of installation, i.e., hiring an electrician. These
costs may or may not include Hydro One’s layout approval
fee, which is around $1,500.
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Appendix B: Sample Cost Analysis for a McLaughlin Bay Drawdown 2013

COMPARING THE OPTIONS

It is clear from the previous discussion, that there are financial
benefits and drawbacks for both electric and diesel pumps. The
following table endeavours to clarify the merits of each option.

For diesel pumps, there is also the question of whether it makes
sense to purchase a pump or rent it. 2012 quotes from Battlefield
Equipment Rentals show that renting a portable diesel pump costs

WITHOUT A CONTROL STRUCTURE

ELECTRIC DIESEL PUMP DIESEL PUMP ELECTRIC DIESEL PUMP DIESEL PUMP
PUMP (BUY) (RENT) PUMP (BUY) (RENT)
(o] (0]

$334/day, $1,200/week, and $2,040/month. Given the drawdown
timeframe of 6.7 weeks, a 2 month rental would be the least
expensive option. Overall, the cost of renting a portable pump (as
shown in Appendix D), is around $4,600. An additional $1,200 (1
week) was added to the price to account for the potential need to
rent a pump in the fall in order to pump water back into the marsh if
water levels are too low for the fall waterfowl hunt to occur. To
purchase the same pump and trailer totals almost $50,000. In

WITH A CONTROL STRUCTURE

; Level passively removed (m) | o 75.5—74.9 75.5—74.9 75.5—74.9
g Volume passively removed (USG) | o o o 65,264,221 65,264,221 65,264,221
E Level pumped out (m) ‘ 75-5-74-5 75-5-74-5 75-5-74-5 74-9 —74-5 74-9=74.5 74:9=74.5
Z Volume pumped out (USG) | 102,612,881 102,612,881 102,612,881 37,348,661 37,348,661 37,348,661
. Stop Log Control Structure ($) ‘ o o o 150,000 150,000 150,000
<
E 'é Pump/Installation ($) ‘ 100,000 49,756 o 100,000 49,756 o
< o
< Fuel Transfer Tank ($) ‘ o 1400 1400 o 1400 1400
Rental Fee ($) ‘ o} o} 5,966 (¢} (¢} 5,966
E @ Hydro ($) | 898 o o 320 o o
E 2 Fuel ($) | o 14,498 14,498 o 5,277 5,277
<>I o Human Resource ($) 674 4,719 4,719 245 1,717 1,717
Mileage ($) 750 1,500 1,500 273 546 546
- Cost (¢/USG) for 1°* drawdown 0.099 0.070 0.027 0.672 0.558 0.442
& B Cost (¢/USG) for subsequent
a5 0.0023 0.020 0.026 0.0022 0.020 0.036
- < drawdowns
0]
o Average cost per drawdown (¢/USG)
oV 9 P
) e . 0.0133 0.0163 0.0132 0.0848 0.0774 0.0688
RANK 2 3 1 6 5 4
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Appendix B: Sample Cost Analysis for a McLaughlin Bay Drawdown 2013

either case, a fuel transfer tank would also need to be purchased
and installed in a pickup truck in order to enable the pump to be
refueled daily. A 100 gallon tank costs approximately $800, and
accessories, such as a fuel transfer pump, cost close to $500 (see
Appendix E).

As has been already stated, only one pump size has been priced out,
so the purchase costs presented will be different for larger-sized
pumps, and this may or may not affect the per gallon cost of each
drawdown. Similarly, the cost of the electric pump is estimated at
$100,000, Which is based on the price of installing an electric pump
at Oshawa Second Marsh. At best, this is a guess, as no information
is available about the feasibility of connecting the pump site(s) to
their nearest respective outlets.

The table also compares the costs of each option with and without a
control structure so that its value can be quantified.

Disregarding the potential inaccuracies, when all of the variables
are considered, it is clear that the least expensive option, both
initially (¢0.027/USG) and after 3 drawdowns (¢0.0132), is renting a
portable diesel pump, but not by much. If the assumed cost of
installing an electric pump is accurate, which is unknown at this
time, then the cost of pumping water out over 3 drawdowns is
comparable at ¢0.0133/USG. This is due entirely to the difference in
price for electricity versus diesel. Of course, it cannot be estimated
what the relative costs of fuel will be in 30 years, nor is it known
what the pump rental rates will be in the future, so these costs over
time could be wrong, but assuming that these variables stay
constant for the next few decades, installing an electric pump and
renting a diesel pump are virtually the same price.

In all scenarios, purchasing a diesel pump is not a good financial
decision. It is also clear from the table that for McLaughlin Bay,
adding a control structure is not financially advantageous, even
over 30 years, as the per gallon cost of pumping water is
significantly higher.

While this analysis is useful, and reinforces the recommendation in
the report to conduct the first drawdown with a temporary portable
pump, it is an example only, as there are numerous other options
that may be added to this analysis, and which may change the
outcome. Furthermore, such an analysis should be undertaken as
close to the desired drawdown year as possible, because many of
the variables are prone to changing, e.g., fuel prices, and may not
relevant if done too far in advance.
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APPENDIX C: SAMPLE INSTRUCTIONS FOR
CONSTRUCTING WILDLIFE HABITAT
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Appendix C: Sample Instructions for Constructing Wildlife Habitat

2013

BUILDING NESTING PLATFORMS FOR OSPREYS (MINISTRY OF NATURAL RESOURCES, 1999)
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Appendix C: Sample Instructions for Constructing Wildlife Habitat 2013

BUILDING TERN NESTING RAFTS (TORONTO REGION CONSERVATION AUTHORITY AND ENVIRONMENT
CANADA, 1996)
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Appendix C: Sample Instructions for Constructing Wildlife Habitat

2013

identifying Good Places to install o Reefraft

pood reetraft location would be a water body that meets the following criveria: sufficent eec (probably 2

minimumn of 2 acrey o about 1 bectare ) no or very lirtle boat traffic or oehier human distarbance; sod near 2
poodd foraging ared (Le. a mzeable winer body with & good swpely of fish - the man food of Consmon tenes). I your
selecred area alrcady has suitable Common rern halritar such as several umall, sparsely vogetated ishands, then 2 reefraft is
muonst likely NOT woung to attract colonizing Comenon termm. However, in areas where satabike sabarad nosting babicats
are scarce ar where exiating locations are tully occupled by nesting gale, the chances fur success are much barer

Cumm.n reens nosmally mest i likes, ponds, rvensg and ocher warer bodies of many differens shapes and sees. A

Quiet, out-of-the-way kocations are best in arder to reduce potential disturbance by boaten and to ensare that the rafts
theiscives do noe pose 3 thee to the slety of boaters. The reefiall selfl shoudd be ar less & stooe's theow away from
the shorelne o prevent damage by vandak or predatoes,

Before commderng rhe mallanon of & recfraft, make sure thae you have permssslon from the ouner of the warerbor and
makc sure you are ot creauing @ haxaed vo boar wraffic. Local authonities and rhe Coast Guard shosldd be conracred o
derernune if special navaginonal lighting or signage » required, and your local governmene wildife affice shoukd be

ng the caely planning viage, o check that these sz no other wensitive wikdlife intcrests 2 the proposed

cormudeed du
nge

If you kave had terns nesting in your arcs e the past, hanging sround durmg the sommer, or ksarely moving through
during the fill, chances are good thar tems woeld colonize 1 reefrafl o yoar
mainsained, and operared

ares if it were peopedy installed, equipped,

Design, Construction and Assembly of Reefrafts

the wineer in protecred areas. The wooden platform of the raft was desgned 10 stay abowe the warer bne in

oeder to prevent water-loggring and rottigg. 11 abao incosporated the wee of sandand lumbser sizes where posmable
Lo miumize oarring.  Lee proof dock Hoats were selected in ceder 10 prevent winter Ke damage. The tious thar were
wod were the *Enviro Floar* design, and the size and shape of these floans dictared the deaga of the sappoet frame.
Therctiore, moxdifications may be required if loatation devices other thun the Envira Hoar are wsed

Dc«g,u of 1he reefraft was based o the need for 2 semibpermances strucrare thar could resialn in the warer over

Ise reefraft s constructed in rwo secnians and is joined by fowr ninge brackets, Steed corner brackess are nsed 1o
connect and stabwlize the frune. The entire framic 3 constmacted with 298 “stringen® exceprt for 234 “oross members
uaad o support the phrwood deck seams. Codar or pressare-treated wood can be nsed for the frame.  Presiee-treated
lumnber is cheaper, however, the posailality of some leaching of the wood preservasive oo water cousses mught not be
accoptable i some arcas.

Earlicr versans of the ral were constructed wuing lighrer weght marerual; however, this recuared rhar rhe rafts he
remnoved from the waser in the Gl and be reinstalied (o e spong. This task was found 0 be very tme-consaming and
fabomr intenaive,

D to the size and weght of the raft, it b easier t construct and asemble the raft on tla groved sear the wazes's
edge, and prefecably, as close 1o the raft’s fiowl location as possible. Althoogh heavy, each raft secrion can be handied ty
4 crew of four or Sve peogle. Depending an the availlability of dlectmarny, conliess power toods or the use of 3
powered geserator may be regused.

e ; CQUANTITY 1T QUANTITY
Rafy Campuaneen » Rt Crompoggry

At 2oy dn 08 Senimy pliweead wnde ey 1 dark green veowiense 12l
kax‘/,.n d-hrr:umkd‘rplwmdh&* ] 131w rebar. : T ARk
234 % 16 2ok croes imembéns & . -

2 2K 3 1o Joot asdngers 13 y Ll

ige, prool diick Flogn: 16, Fheio A wobers Lo
siodd Sarmer Beacke s 22 3
Ty doty wedd dock singes 4 y 2 -
Loy priben il hiasges | ) Auchon

Gin e screws o -
reinforsy, “T7 plags 18 bt drohocene ik D8l T
2 4 jont hangers - » 16 . laind . .
""m.bv%nmda#mn s -4 lomlx:wtm;mwn e ¢
i ooty 303 Wi gk ks (]

Vo waben 336 £3 Lim, werd s, ¢
1140 galbanind wrows L ot

2 x4 mo gabianiaod hinges 2

Wiceriedl 6 liuey

tin anghe beackets . e

Appeoninate Total Cun: $2.500 - 53,000
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Appendix C: Sample Instructions for Constructing Wildlife Habitat 2013

Construction and Assembly

Figure 1 Anchor derige

“The following are step-by-step guidelines to build o reefrafi;

®  Four anchors are constructed by poaring ready min concrete o stone mis ko 3+
suitable mould siuch as the end of a 45-gallan plastc barrel. Mix concrete as per
instractions on bag, usng two bags per sochor.  Place a farge heavy daty cye
bolt or dock ring in the concrete to attach anchoe chain. Other marerials sch &
concrete blocks can be used; however, the anchors must be beavy envugh o
secure the heavy rafts duning strong wind and shifting ice conditions. We
recommend four anchoes per raft

@ Cur two 4 x 8 x %y sheets of plywood into a total of cight 12-inch by 96-inch baasds for the raft sides, Cut the
sngle et of 4 x 8 x ¥ plywood underay into three 18-inch by 96-Inch boards. Apply waterseal to these plywood
picces and the remaming & sheers of plywood wsing a pains roller. Randomly drill a number of «-inch dninage
holes in the § sheens of plywood decking, 12-18 inches spart.

¢ Cat dark green plasne snowfence to length, based on the water depth . l“,-"__.;:' o
at the desleed el lovation. Wire a 10t 12 inch piece of ¥4 inch * L
rebar to vac end of cut pieces to act as 2 weighs. The number of
pocces needed will depend on the desired density of the structuse
(probably 1216 per raft).  Using scissors or a sharp knife, cut cvery
other panel n the snowdence in order 10 expand the mesh size. This
wis undertaken i order to prevenr the saowfence from scting like &
“gill mer” and wapping fish, Re-roll indhidual picces from the weighted
end and set aside.

NOTE: Thxe fid-recf component of 1be raph deseribed tu thts mannal was
cnatrwected wiing darvé groen plasie mawfiner bvayg deweach the
rafl am urips in evier 1 ivnlate macrepbyes hede  Cither fornis
of mespeaded lalitns gructuee (ve. brws, ks, Chvistwens trees,
wte,} conld be swinzitnsed,

¢ Afier Laying oot and cutring the 218 “strngens” 10 length, assembile the frame with the steel corner bracken using
23 lih carrlage bolts with washers. Be sure that the distance berween the outer stringens is 24 inches O/C in
order to accommodate the wideh of the Enviro Float.  Note: [f wsing 2 Soatation cell other than the Eoviro Float
design, measure or use the floar as & templare 1o cnsuee the proper fie

r

XX|Page

Figure 31 Man disgrem of vaft framy iviring dimemeos and flat and berdwsr plasment.

r

16

L

& Bolt the two owter hinges oo the frame with the
same balts wsed to attach the carner brackers ar thes
location. Nex, in conjunction with the steel bucker

pates, bult the two ineer hinges nsing 2/ camiage
bolts and waslvers

HINT:  Ower thye bumger bare beew aviacled 1o e szt
Ting up i flesr precas 2e8 seranger from b
secomt sectvan and wark dhe boles fov the binge
This will emaury rim? tiy bvnpe placements are
alianed and thas the rwa raft secrions can be
curly feined ur a laser e

l

Figure di Corner drackes and bmgpe aormby
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Appendix C: Sample Instructions for Constructing Wildlife Habitat 2013

@ Cut and assemble the sccond secton of the raft staeting with the hinge stringer referenced carfier. As with the first
half, use the same carnage bolts 10 artach the corner brackets and outer hinges, and use backer plates with the mner
hinges .

@ Cut and install the 2x4 *cross members® using joist hangers ‘s
and galvanized deck secews. Use reinforcing *T° plaes oo o Masmeat of i fngee and reiufivcing T s

¢ Once the floan are secured in place cach secuon s lipped

secure the 2x4 cross members o the 238 frame in order to
provde additiooal support and reinforcement along the
hiaged sides of the mft wctons

® [ frames over Make 1 22 inch by 2 cutous in the 2x8 cross
member 1o accommedate the top of the cenrre Eaviro Floan.
Nore: depending on the type of fhoat used, this cutout may
not be required,

HINT: This ewtowt is esily umdertaken with e e of »
rEcIpravaling v

¢ Plce floats mnto the frame and secure to the stringers using 6
inch lag screws with washers Be sure that the floas are oot
rouching any of the bolts ised in the frame assembly.

Notr: unng 2 Hoat as a template, mark the bole locatons and
pre-deill Yi-inch pitor holes in the 238 stringers in order w
keep the lag swcrews straight and prevent the stringens from
sphting.

Fagpare 72 Sede flowr placrwane beswoew serimgeer

®  Use quick ks to artach two anchor chains to each secnon ar the carside comers (opposite the hinged side).
Drilla Vacinch hok in the steel comer bracket to attach the quack-lnk i nevessary.

—Q
— e o

XXI|Page

Figure $: Hippong raf? secvian inze wacer

tver mto the water, X

HINT: Marr thye wle of the secivam szl rhe ancher chain
mearen 20 the waser's edge and woesre the s bo te
shore. Thw will prevens sie lower wde of the secion
from floxring out awey v yow 0 25 0 flipped over

into the waier

Ehwe 1o siv wydaie of toe raft sectim, cantion mus be
exarcised during this step to avid persanal ingury

Before installing, the plywood decking, Jower the precur
snowfence through the open raft frame and attach to the
wnside of the wooden snagers with galvsnized scoews and
small washers.

[mszall the 438 plywood decking (good side up ) and secure with galvasized deck screws. Once the decking & In
place, join the two sectiony (rafe halves) at the hinges wsing the kinge pins

Using two picces of 18-inch by 96-inch plywood, cover
the gap berween the two raft sections.  Use gatvamzed
deck screws m attach the phwood covers m oo
half of the raft only. Thas will allow the raft 10
pivot at the hinge and peevene the scrows from
pulling out

Figure O Ragh dock dhowdugy pywand sy coner, siles anil wngle
rachess,

Screw the 12-inch by Yo-inch plywood sides to the
oueside smngers. The top of the sides shauld be
8 inchies above the deck and the sides shoudd meet
at the cornens withowr a crack.  Cover the gap
between the side panchks 3t the raft hinge with
rubber tire tubing or other suitably flexibie
mareral in order 10 prevent tem chicks from flling
out, while maintaineng movement by the rwo raft
halves s this locmion,  Seeel angle brackets can be
screwed 10 the raft sdes and deck as necessary to
provide addithonal sppoet.

Place an even base of nesting substrate {sand/gravel mix) oo the deck to a depth of 2-3 incbes. Add drftwood,
brick, or pieces of rubble as relief objects and place two or three paiss of rerm decovs oo the raft to Jrt

prospecting lems
HINT: A whsclbwerow and ramp caw be swed to add the swbserate saserial 1o the rafl. Make wure shas the raft o net

rexting o sl boszom winle the swbsarass is being added. The exrva welghs well make the vaft diffiewds e move
if ok v et flawzvay froch
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Appendix C: Sample Instructions for Constructing Wildlife Habitat

2013

instaliation of Completed Reefmft in
Chosen Location

®  lce one anchor on top of the raft at cach of the outside comers and attach 1o anchor chains with quick-finks. Tow
raft to desired location and drop anchoes. Due 10 the weight of the completed reefralt, the wie of 3 baar and moror
will be required, paracularly if instaling the raft during windy conditions. 1 shallow pands or crsbayments it may
be possible for two or thaee people 10 deag the raft into place usiog cliest-waders.

When complered, the 1op of the reefraft should resemble 2 desersed beach with preces of drifiwood and debos

These relief objects are used since teems peefer o nest right mext o them, The substrate oe the raft should drain
water. If water pools on the raft, addinional drainage holes i the plywood deck st be added

HINT: By firet dropping swe auciory off one side and then pulling she raft away from thee amchors before deappong the
atber rwe, exaures tivat the amaivwes aer ipread further mpars

Operation and Maintenance

oaditions in provected embayments and small likes; however, p e is rec ded and
may be required

Tx rafts are designed to be icft in the water permanently and shoudd vnthmml typecal ice andd weather
©

I oeder to mainemn an even base of nesting substrase, the sand /gravel mnture should be nked oo an annaal basis and
sone (il may need to be added 1o replace Josses due t wind aad rain erosion.  Raking the substrate adso helps wo evealy
distribare the woghe of the mazenal oo the raft

Rafts must he monitoeed and action mmst be taken t prevent birds such as gulls and Canady geese from nesung, on the
rafts mn the spring. This moaitoning mus: ¢ when the ring-billed galls start their breeding acunities (tvpically
mid to lize March in the Toromto arca) and shoukd contimie wntil the rafts arc colomed by terme. The we of bird
scaring shell crackers, frequent inspection; and, if necessary, pest removal (undee CWS permit) should be sufficient to
prevent nesting by noa-tanget specics.

Chick ahelters are pecosary in onder to prosect yoing chicks from prodators as well s wind, rain, and sun

Shelters can be constructed froe wood as three-sided boxes i ¢ Gbix 12 [nches m sz2e or clay dramage tle or
whate ABS pipe 4-6 inches in diamerer, The chick sheleess should be added 1o the raft once the reoas are well into
ncubation

Once the tern chicks are almost ready 1o fledge, 3 rmp moust be provided on the raft to low any clucks &t water 1o
returmn to the raft. A camp can be constracied ming the remaning piece of 18 by 96-anch plywond, Artach two gate
hinges 10 the ane end 3ad te of mecure adtalde floaration 1o the other. The ramp should be attached 1o the top of a raft
sde in ocder to allow fledged young ro return 1o the raft while continuing to prevent young chicks from geeting our.

* Loafing log* are small pieces of floating driftwood thar can be tied o the side of the mfl ar the sime ume that the
ramp is mstalled. These Moating strucnures provide rexting arcas for adalt and prvenile terms next to the rafr.

Annual Maintenance:

The following s a rymical operation and e schodule for a rocfraft:

SPRING {April 1-30)

* Add nesting subsrate (sand /gravel) and rake as required

* Undermake gil/goose control peior w arrival of terms if necessary

o lrmpect rafts including the Boatation cells, anchor chaias, and sides and make minor repairs
* Enwure that any gaps ar cracks in the raft sides are repasred or covered

* Place tem decoys on raft if nccessury

SUMMER (Junc 1)

o Place chick shelrers an rarr once tern chicks are visble
o Artach ramp 10 eall peiar oo chicks fledglng from raft
¢ Tie pieces of Hoating driftwood to ddes/comens of raft 3 Joafing structures for newdy fledged chicks

FALL (late Seprember)

* Hake and distribure matesial

* Inspect foats and anchan

* Renwne and store ok shelrers, decoys, and ramp

¢ Collest and dapose of any tern carcasses or dead fish that may be present oo nft

Figuew 101 Renting sanp placoment and “lafieg ly”

XXlI|Page
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e
Evaluating the Effectiveness of Reefrafts Further Reading
ccirafts provide an excellent opportunizy for a ber of monitonng progs Dundop, C. L., H. Rokpocl and S. Jarvwe
B relaed o Commaon teens and fish. Data collection in the form of sbersasonal 1991 Nesting Rafis as 4 Management Tool for
sremmy and west couwtr can be undertaken throughout the nesting season and in 1 Declining Common Tern [Sterna hwrundo )
wmany cases can be accomplished from shore with the use of binoculars or a sporring Colony. Colonal Waterbards 14: 116-120.
Monitorerg of the fsh communitics using the recf strocture and raft for progection can
itored through electrafishing on a I basis. The Metropolitan Toronto and Region
Coaservation Authority, 1994, The Common
Althoagh direct monitonng activities such as nest aned cgg connts are iseful, the birds Tom Mowstoring Program: Tammy Thomgson
ihould be ieft done as mixh as possible during the fist few yeans. Occasional human Park.
Esturbance in oeder 1o carry out this monitoang will be less disruprive once the nesting
wolony is well establisbed.  Please note that there may not be nesting success in the first year. Blakpoel, H., and Jarvie, S. 1995, Use of
Do not be discouraged, since the raft may have been observed by peospecting teens that Reetrafts 1o Create Haburat for Rirds and Fish.
ould rewirn w use it the following year P51-54. In ) BM. Kelso and | H. Hartlg
[edmars]. Methods of Modifying Habita: 1o
Bepcfit the Grear Lakes Ecoswstce, CISTI
{Can. Inst. Sci. Tech. Inf) Occas. Pap. No.l
Great Lakes 2000 Cleanup Famd Fact Sheet
Tern Nesnng Raft in Hamdlion
Harbour, 1993-1995,
Acknowledgments
Funding for the cosmracuon and monitonng
Figure 111 Complened reefraft wivk mrponded fide dabezar. of reefiafts oo the Torontn waterfront was
provided by Eavircament Canada’s Gresz Lakes
2000 Cleasup Fuod. The techmical drawings
and diagrams included in this manual were
prepared by Grog Sadomsls. Plate credity The

Mesropoliran Toromto and Reaion Comserratasn
Autdarizy,

1vblabad &y Meonyy of dx Musmer of Ernavessss:

© Menates of Puddx Works sl Govrmeere Sevun Conede, 1990
Caduge No En0i 311/ W50k

ISHN 0862 M4375.7

Thes pace: contans @ minsum of
T Canadd
PORlCONSUT MR
{
{ _o S —‘—
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Appendix C: Sample Instructions for Constructing Wildlife Habitat 2013

CONSTRUCTING FISH CRIBS (EHOW.COM, 2011)

How to make fish cribs out of wood pallets
By Steve Silverman, eHow Contributor, last updated November o7, 2011

A fish crib can be unloaded from the side of a fishing boat. Fish cribs can be an important tool to a fishery because they provide an excellent
habitat for fish on the bottom of any body of water. Fish cribs are often constructed from wooden pallets. In building the cribs, you have to
weigh them down so they will sink to the bottom of the body of water when deployed. Once fish cribs are prepared and loaded onto a boat, they
can be put into position quickly.

1. Cut the wood pallets down to the desired size, then layer the pallets, separating each pallet with four cinder blocks. Place a pallet on the
ground and place four cinder blocks on it, one in each of the corners. Place another pallet on top of the cinder blocks, then four more
cinder blocks on top of that pallet. Then add another pallet on top.

2. Strap the pallets and the cinder blocks together. They should be tightly lashed in several places so they will not come apart. Use clips to
keep the lashing in place.

3. Stuff the pallets with brush. This will provide the environment that will appeal to the fish and draw them to the pallet. Fill the pallets with
as much brush as possible.

4. Load the fish cribs onto flat pontoon boats or other suitable boats, and drop them off in the selected locations.
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APPENDIX D:SPECSHEET FOR A GORMANN - RUPP PORTABLE
DIESEL PUMP
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Appendix D: Spec Sheet for Portable Diesel Pump 2013

PAGE 1581 SN0 BRESE Po- =
Specification Data Diesel Enaine Driven Sec. 45 wmcn201e Specification Data [ — MET WESGHE WS LEE (IMOKE) M8 LES {1 RG)
ese ng OMENSOMNS and WEGHTS | Sxpiis G WESHT: 1510 L8S {1898 K5 W LEE | 1T R
ACOEY SECTION 45, PAGE 1561 EOR T CRATESBE 273 CUL PL (.7 S i)
S Self Priming Centrifugal Pump W

w/Autostiart

-

T §éhl-s Model T6A60S-4045T

” "
VANDUS PATEMT S & Py Size 6" x 6
Total Moad Capactty of Pump In US.
Galions por Minute (GPM) at
P54. | Fest | Comtinuous Perfommance
%S0 135 200 a0 00 400
20 120 X 750 a0 760
a3 100 750 | 1050 1nn nra
M7 80 7680 | 1080 1230 1460
280 60 770 | 1070 130 1500
173 4 780 | 1080 1310 1510
Suction Uft | 25 2 15 10

PUMP SPECIFICATIONS
Size: & x 6"NPT (52 mm x 152 mm) - enaio.
Caslng: Gray loon 30. Maamum Opoming Preasr o 58 el 575-?3 .
Sens-Opon Type, Two Vane impelier: Dutioon 654512
Arﬂv 3" 762 mm) Dameta =om'cn Soics
impetior Shak: Taniass Boel 174 PH
Ropistseable Wear Plate: Guton Sed 015
Removad b Adjustable Cover Plate: Gray bon 30: SOIe. 23 k).
Flap Valve: Nogr ond */Sed Rorforcing
Sed Plaa Guyon30
Shaf Seove: Aloy ed 3130
Sed: Catidge Yypo, Meachancd. Ollutvicnted, Doutie Floing
SerAgning. Sidon Catide Rotatng and Stafonary Rices. Staniods
Sted 316 Satonary Sedt. Flur omston Sadomens (DFont Viton® or
Egawaiont). Suniess Seel B8 Cage and Soing. Maximom
Tarnperatae of Ugud Pumped 180°F (71°C).*
Soanng Housing: Gray ron 30
Fadisl Bearhg: Oomn Snge Sal
Thrust Bearing: Open Doudie Sail
Eoadng and Soal Cavity LubAcation: SAE 30 NonDaergent O1
Fanges: 125# Gay ron 0.
Gaskets: SunaN, Covgressad Syenelc Fbes, FTFE, Veoaabio Fio
Cor’ and Rubder
O-Ringe:BueN
Hardware: Stndand Pated 5t
Bmss Prowure Reliel Valo.
Be24n) \dSui Ca-ln 01 Lowel snmau;m
“Con tor
Maadmium = vl 7 i g
g -ioah::&l PO’ D.cnu»arm Sara :nco
Loveed ot aed NCroawtcn) oo L Lovel Contoi Sysmen.
Sarary G-F Ha dliron imodior and Saal Plae. Had
£ s Pgo HgN Spead 55 MPHES M) Sngie Ade Prec
maoTrad W -C"' COTLoproned Ughts and Bactic Sakes
MN&G?;U(MDOT&Q Asidie"ErwEw
e or Hydaulc Sage Saked, ﬂm\qL_cru Jack Suncks and Safey
Caios a‘&mwme’-raﬂm n.q.n:l Lovel Sormoe (D R (M)

ox and Anman

ENGINE SPECIFICATIONS

Model: Jorv Deane 408657
‘hoo Four Oyinder, Fowr Oycle, Tumocha ged

Gowernor: Macharioal
Lubrication: Foroad Credation
Air Cloanec Dy Typo
Ofl Resorwole: 7.5 US. (s {165 Woarg) Doy
155 US Oes (147 toarg) Refil
Fool Tank: 230 3 Gals. 330 1tars)
Rl Load Oparating Time: 0. 1Hs
Stane: 1V Eemic
WLW Ot Presare ard Hgh
art emooEtye Satdty Swe Down
Swieheaindombon ARcGRet Retuvant Pansl
NoLdes: Thommeta  VORMoter Hourmeter.
Coclart Tavpeatre Gauge, OF Pedsuae
Gage ManualGon/Acto Koy Swiaan, 10 Amp
Pushioumon Croot Sreaec Audbie St
Vaming Oolay. Muffer "Guand and Waathee
Gap Tvomte Conra

JOMN DEERE PUBUISHED PERFORMANCE:

Maxmum Groas Conanuous BH° fnduana)
T2 B4AKW) @ 24007PM

|

] —
ervm vkl

WA T G

e N e P A T

THE GORMAN-RUPP COMPANY ® MANSFIELD, OHIO

GOMMANAS T OF CRADALIM TED & 51 TH0MAS ONTAR G Canans

B A
=

TITAL HEA C
: lem:mwﬁhlww — FEHFEFHJ.#::ECL:E'I!E

A EAVENDR: SETTI I - i TE&-S0ABT-|
“:'“:mrw%ﬁmmn::lm WFELLEN L2087 wooo THAS-S0MST

| 28 SUE_ETHE' e LEJER
B e "
e SR L0 e KOTED
o]

1 {2

]
Pl P

422 1pa
b s
] e

[
5] ao

1.1
m—”:m

7 2

m—m:m 2

S i

FoEow oo - - S8 95955998
[T =] . T T T T ||4| T 1 L T 11 T L) T T T T T 1T
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PO sEomE N
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THE GORMAN-RUPP COMPANY & MANSFIELD, OHIO
RN AP OF CaMala LMTED & ST THOMAS, OnT S0 Canalia
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Appendix D: Spec Sheet for Portable Diesel Pump 2013

Specification Data Sec. 10 s 1220 Specification Data | TRAILER MODEL DIMENSIONS TRAILERWEIGHT
SERTEMEER 2013 29313-011 THROUGH 20313-018 1255 LB (B15KG)
» SECTIOMN 10, PAGE 1540

(m Tandem Axle Over-the-Road Trailers DIVENSIONS AND WEIGHT APPRDIMATE

QORMANRUPP (Satisfy U.S. a::af:za;ZdDe.zT. Requirements) .—._| _ _ |,_. .

PUMPS i i T B

SHOWN WITH SAFETY CABLES

EMERGENCY

| BREAKAWAY

| CABLE AND
HOO

J-r\‘ /
amnm.srmn/
T, o
17 ) 2 PLACES SEE WS
ClagRsl

s L, (ARPREILY
Make trailer sslocSon based on the t”‘a

TRAILER SPECIFICATIONS weight and maximum lced capadity of the irsllec. ;—‘D%;Ju.mna EYEIVERALL AL sl HTEHIOVERALL
m /i ancill
Frame: Fabricated Structural Steel. g}un i onto ::mmgm :r’! I'_‘a'ﬂfi{é'“* TR T
Aoor: Diamond Tread Steel Plate. TR ——— the maximum lcad capac '::"‘" S BT - T S
) OCU, N |

2-5/16" Ball Hitch w/Surge Brakes: -011 and -012 Models. mage - { l—““"‘ FLATE WOET & LT
2-5/16" Ball Hitch w/Electric Brakes*: -015 and -016 Models. nd somereixjury or deem sia-011 e i
3" L.D. Lunette Eye w/Surge Brakes: -013 and -014 Models. The maxdimum ssfe owing -p-d for the rraler is ¥ Bl Aaid W Ly, 1
37 LD. Lunette Eye w/Electric Brakes®: -017 and -018 Models. 55 MPH (88 kph). L Lk T Pl —iﬂ-

Maximum Load Capacity (GVRW): 7,000 Lb. (3175 Kg.). i

Two 3500 Lb. (1588 Kg.) Leaf Spring Axles. ST205/75 D15 Bias Tires. 200 Lb. (91 Kg.) Maximum Tongue Weight. i 1
2-5/16" Ball Hiich w/Surge Brakes: -023 and -024 Models. - srems]
2-5/16" Ball Hitch w/Electric Brakes*: -019 and -020 Models. S 043 D
37 1.D. Lunette Eye w/Surge Brakes: -025 and -026 Models. e S PLAN DENTFEATION L
37 1.D. Lunette Eye wjElectric Brakes*: -021 and -022 Models. A e TALT v e e

Maximum Load Capacity (GVRW): 12 000 Lb. (5443 Kg.). R v
Two 6000 Lb. (2722 Kg.) Leaf Spring Axies. ST235/80 R16 Radial Tires. 218 Lb. (99 Kg.) Maximum Tongue Weight. 2 MLACES Faches SEWR

2-5/16" Ball Hitch w/Electric Brakes*: -027 Model
3" 1.D. Lunette Eye wiElectric Brakes*: -028 Model.

[ 1

I 1

Maximum Load Capaclty (GVRW): 14,000 Lb. (8350 Kg.). ! !

Two 7000 Lb. (3175 Kg.) ea‘! Spring Axles. ST235/80 R16 Radial Tires. 218 Lb. (99 Kg) Maximum Tongue Weight. | o |

; Adjustable Pump Positioning for Proper Weight Distribusion. 12 Volt Electrical System i — i

W/Tai, Brake, Turn Signal, Clearance, License Plate Light. Trailer Connector Plug for Towing Vehicle. Emergency Break- | =~ S 1

away Safety Cable W/ ok (Amomabcal}yApprvas Brakes if Trailer Broaks Away From Tow icle). Steel Fenders" Non- | e |

Skid Stpp Pads. Safety Reflectors. Safety Cables/Chains "Hooks. Rear Jack Stands. Frant Jack Stand or Dolly Wheel PP i I
(See Dimensional Drawings). SURGE BFIAKE WIRING ELECTRIC BHN(EWHNG

*12 Vok Recharging Backup Battery Supplied W/Trailer Requires Beciric Brake G Tow Viehidle.

THE GORMAN-RUPP COMPANY e MANSFIELD, OHIO

GORMANRUPP OF CANADA LIMTED @ ST. THOMAS, ONTARIO, CANADA

THE GORMAN-RUPP COMPANY & MANSFIELD, OHIO

GO AMAN-ALUFPOF CANADA LIMTED » ST. THOMAS, DNTARIC, CANADA

WIAWW I IITRE oo
Somctentons Sulpet b Gl ge Wihed Noties Privtet B USA S i i Bt i (hange Wilhou! Nolios Priribadin LS A&
£ Cogyright by The Gosnan-Rupp Campany 2011 ) Copyright by The Gorman-Aupp Comgarny 2011

XXVII|Page Appendix D






Appendix E: Sample Diesel Pump Accessories 2013

APPENDIX E: SAMPLE DIESEL PUMP ACCESSORIES

XXIX|Page Appendix E



Appendix E: Sample Diesel Pump Accessories

2013

Sqn-‘;: i Sge U | Maw Comtomer™ Seguim Mow | | Mg

. Catang | Fond & B | - Cart Commns (01 Hemy

Hand Toos > Toot Sicrage ant! Transer Tanks > Transfer Tamks

DELTA PRO Transfer Tank, Rectangular, 100 Gal

| Wante & Seveew | Faad o Resews | Faat af Ash & A Sha T Paduct
Tranater Tank 85 1M L@ 104 'Wa24 In H. Capacity %6 Gallors. Shape Hectangle. Steal
Gralnge e & LI )]
Price (en ) $789.00 I—— .
teand DELTA PRO -3y
MY Mosal 8 432000 o
UNSPSC# 24111803
Ship Gty '
Sab Qty. (Wi-Cat) (D '
Ship Waight (s ) 115
Bemn ships within 4 business days
Avallabiity s e “’m
S ianlle Py 8 Enlarge image
Country of Oeigle US4
FSamiep of Origw s sumet b sharge |

Sae Comprance & Rusincsoos for mps
Qy

sefoty § tequiiary

Lo teie ST TERmR N o= O Abeiies J

Pree 0w ma) TRt et (he TRa BT F wpEe

rern Lipid Trarmtes Tt
g Hevarge

Cwerail Weesh o =

Ovwrst Degen | .

Owerst! Hesght dn | "

Dirvescsinn A i) 454

DNerensias 0 () 4

Diveriaw € (h ) s

Copmity L) -

Cebze rote

For (e Wi Cannsownt Srpe Tk Roves. Trarasenny of Tiaemg Cantuniies Casem

XXX|Page

dpikosl Acces

Norm Acceanarnes

e Opeeated Orum
Furrp. Datary Traowte:
Breco niLare
Grmwger lham & e
Pres s | 2B
Gy

Foed Tewwaler Pamp, 100 48,
e, 18

Brare MLaTe |
Gumager iwm 2 R
Proe Mm |
O [ tmomin]

<

L4

Tramter Tank, Squas. M
Ol

Elane CELTA FRO
Cemaget llem 1=0a |
Pres 553 00

Gy P toome I

TR 5A St S Uy | e Cualeeer” Segeir e | ey

Rty oy | ve s Seer | W Cut o e

PRONUCTY RSOy WORLDVEE

WEPAR FARTS

Furna 3 Foul arel OF Traraler Favepe » Fun Piarate S miezce Argurrd fvrrwime

FILL-RITE Fuel Transfer Pump, 1/4 HP, 12VDC, 15 GPM

Wte o Vuwww | Rant of Surmm | Sead o280k & beaee Dere T Pocic

Fust Traesfer Parg, 14 = Votiage 12V0C GAW 12, Hcee Bioe 34 10, Semen Tum Langtt 2050 34300 In Viereo ‘4. Pawe
Cord Lorgth T1 & it Sze 1 i Outiet Sce 38 it Mose Largee 124 20 AT Ampe. Nanshcasen Warendy Langes 2 Yeers.
Doiuom AZomute Teewoong Tummor Tase Moae Meev Duty Poaer Cave are Soose

Gravge ten ® 1PEee
Fecelen) 100
Duand FULRTE
Vi Mosw » FRINI00
WaRsCe arsrex
Srecy. = '
Sot Oy (W Zan Y '
Tep Weght (23 ) =0
Asnarany Reaty o S0 (1
Catmng Suge Mo e
Courery 3! v
5a L
Iy o g e gt o e ‘[ e
Tes Corprtarms § Satreen 4 mootes: sty & R ast 2ol '-—p-n ~n\
gy | 2o fmne
ey | =
0 Aze Grarger Trawluwe® wer & nclacamart cowoge T for ST 08 t- —
-t
WA e CUTTTLIUIS
3 o T - T R T
Whet r § oot 1Y Lo your 2% oot 19 e seietony [
3: Faw Treewtwr Fowg, (4 v
S - o | STz 15 G
| nar reang |
| e e e
| e e |
= Caies
-ee an T - asanceny [ | 1
W, Qrzand. 3 92
SRR sROTECTONE ,
" Cocrty ot Ovgw Takee e D AL Y )
o - ‘n—u--m 13-
ua EEETS
| 20t reane
S e Fien o e o Raves e - 0wt |
| S unu

From www.grainger.com (accessed February 11, 2013)

Appendix E


http://www.grainger.com/




Com

Ducks Unlimited Canada

Conserving Canada’s Wetlands

i
| %)1”
[/ {f FRIENDS

This report was produced in cooperation with:



