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GOAL OBJECTIVE TARGET 
TIMEFRAME TO 
BEGIN ACTION 

(years) 
PRIORITY 

RESTORATION 
OPPORTUNITIES 

PROS CONS 
RISK 

(level of 
uncertainty) 

COST 

BENEFIT 
(potential that 

opportunity will 
help achieve 

objective) 

Improve 
Water 
Quality 
(WQ) in 

the marsh 

Reduce salt levels in 
the marsh by 
addressing parking 
lot management in 
the watershed 

CCME
a
 long-term 

guideline of 120 
mg/L 

1-5 High 

Review/develop best 
management 
practices for parking 
lot management (e.g. 
snow removal, salt 
use, employee 
communication) 

 Will have positive WQ effects 

 Will help improve wildlife habitat and vegetation 
quality 

 Easy to confirm success/failure through monitoring 

 Opportunity to highlight corporate environmental 
stewardship 

 May be liability constraints 

 May require a contract re-negotiation 
Low Low High 

Reduce nutrient and 
sediment levels 
entering into the 
marsh by addressing 
stormwater 
management in the 
watershed 

CCME
a
 guidelines 1-5 High 

Education and 
outreach to 
upstream residents 
and farmers 

 Achievable 

 Raises awareness and may reduce 
phosphorus/nitrogen inputs 

 Requires some money and staff /volunteer time to 
complete 

Low Moderate High 

Test residential 
stormwater pond 
function and dredge 
if necessary 

 Achievable 

 Will have positive WQ effects 

 Will help improve wildlife habitat and vegetation 
quality 

 Easy to confirm success/failure through monitoring 

 Cost to City of Oshawa 

 Requires MOE permit 
Moderate 

Moderate/
High 

Moderate 

Test GM/Minacs 
stormwater pond 
function and dredge 
if necessary 

 Achievable 

 Will have positive WQ effects 

 Will help improve wildlife habitat and vegetation 
quality 

 Easy to confirm success/failure through monitoring 

 Cost to GM 

 Requires MOE permit 
Moderate 

Moderate/
High 

Moderate 

Review/develop best 
management 
practices for 
groundskeeping (e.g. 
fertilizing, weed 
control) 

 May have positive WQ effects 

 May help improve wildlife habitat and vegetation 
quality 

 Easy to confirm success/failure through monitoring 

 Opportunity to highlight corporate environmental 
stewardship 

 May require a contract re-negotiation Low Low Moderate 

Reduce turbidity in 
the marsh by 
addressing impacts 
of carp and sediment 
re-suspension from 
wave action 

Reduced turbidity 
values 

1-5 High 

Full marsh drawdown 
(no control structure) 

 Full drawdown would temporarily eliminate carp and 
improve vegetation survival 

 Full drawdown could consolidate sediments and 
reduce re-suspension from wave action  

 Temporary removal of all turbid water 

 All water would need to be pumped (very 
expensive) 

 Barrier beach may break due to Lake Ontario 
pressure, compromising drawdown 

 Permits required 

 Potential for vandalism 

High High High 

Full marsh drawdown 
(control structure) 

 Same as above 

 Control structure would enable passive drawdown 
(partial) and save costs on pumping remainder of 
water out 

 Control structure can be opened as needed to “flush” 
water from the marsh 

 Carp would be unable to re-enter marsh 

 Same as above except bullet #1 

 Additional cost to installing control structure 

 Dynamic beach may shorten lifespan of structure 

 Potential impact to barrier beach plant community 

 Passive drawdown needs to be timed with low Lake 
Ontario levels 

High High High 

Partial marsh 
drawdown (no 
control structure) 

 Temporary removal of some turbid water (flush) 

 Lower risk of barrier beach breaking 

 Lower cost to remove only part of the water 

 Some sediment consolidation will occur, which will 
improve problem of re-suspension 

 All water would need to be pumped 

 Carp would not be eliminated (survive in remaining 
water), which will impact new vegetation survival 

 Sediments would only be consolidated where 
exposed, so some re-suspension will still occur 

 Permits required 

Moderate High Moderate 
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GOAL OBJECTIVE TARGET 
TIMEFRAME TO 
BEGIN ACTION 

(years) 
PRIORITY 

RESTORATION 
OPPORTUNITIES 

PROS CONS 
RISK 

(level of 
uncertainty) 

COST 

BENEFIT 
(potential that 

opportunity will 
help achieve 

objective) 

 Potential for vandalism 

Partial marsh 
drawdown (control 
structure) 

 Same as above 

 Control structure would enable partial passive 
drawdown and save costs on pumping remainder of 
water out (and may eliminate pumping depending on 
water levels) 

 Control structure can be opened as needed to “flush” 
water from the marsh 

 Carp would be unable to re-enter marsh 

 Can be operated with fewer staff resources 

 Same as above 

 Additional cost to installing control structure 

 Dynamic beach may shorten lifespan of structure  

 Potential impact to barrier beach plant community  

 Passive drawdown needs to be timed with low Lake 
Ontario levels 

Moderate High Moderate 

Manual opening of 
the barrier beach 
(annually or 
periodically) 

 Allows mixing of marsh and lake water to temporarily 
reduce turbidity 

 Some vegetation growth may occur 

 Access to machinery needed 

 Does not address carp 

 Does not address sediment re-suspension from 
wave action 

Low Low Low 

Creation of cells 
within the marsh 

 Isolates sections of the marsh that can be drained or 
flooded as needed without impacting the entire 
marsh 

 Carp can be excluded from cells 

 Wave action will be reduced 

 Lower risk than full marsh drawdown 

 Little impact to user groups (depending on location) 

 Improves water quality in cells, but not necessarily 
in entire marsh 

 Invasive technique requiring creation of berms in 
the marsh 

 Permits required 

 May be prone to vandalism 

Low High Moderate 

Construction of 
islands in the marsh 

 Strategically placed islands could break waves and 
reduce sediment re-suspension 

 Does not address carp 

 May have negative wildlife associations (e.g. 
cormorant loafing) 

 Invasive technique requiring heavy machinery in 
marsh 

 Unknown how effective they may be 

 Permits required 

High High Low 

Installation of 
submerged wave 
breaks 

 Achievable 

 Does not address carp 

 Unknown how effective they may be an reducing 
sediment re-suspension 

 May impact canoeing 

Moderate Low Low 

Reduce marsh 
temperature 

TBD 6-10 Moderate 

Manual opening of 
the barrier beach 
(annually or 
periodically) 

 Allows mixing of marsh and lake water to temporarily 
help moderate temperature 

 Access to machinery needed Low Low Moderate 

Full or partial marsh 
drawdown 

 Removal of warm water currently in marsh  Temporary Moderate High Moderate 

Active tree planting 
along creek corridors 

 Shade will moderate water temperatures coming 
into the marsh 

 Results will be observed more quickly 

 Some cost to purchase trees 

 Staff/volunteer time required 

 May not be achievable along all creeks 

Low Low Moderate 

Passive naturalization 
of creek corridors 

 No materials cost 

 No staff/volunteer time required 

 Results will not be observed for very long time (if 
ever) 

Low Low Low 
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GOAL OBJECTIVE TARGET 
TIMEFRAME TO 
BEGIN ACTION 

(years) 
PRIORITY 

RESTORATION 
OPPORTUNITIES 

PROS CONS 
RISK 

(level of 
uncertainty) 

COST 

BENEFIT 
(potential that 

opportunity will help 
achieve objective) 

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 

Improve slope along 
west and east 
shorelines, and 
actively plant 
vegetation 

 Restore shoreline to natural state 

 Decrease erosion within the wetland and provide 
stable slope for vegetation growth 

 Increased plant habitat diversity (water depths) 

 Will facilitate plant migration along slope with water 
level changes  

 Increased emergent vegetation will help improve WQ 
over time by consolidating sediments (reduced 
turbidity) 

 Unattractive in the short-term (1 year) 

 Permits required 

 Plantings need to be protected from carp and 
geese with fencing until established 

Low High High 

Full marsh drawdown 

 Expose seedbank in entire marsh to stimulate 
vegetation growth 

 Effective means of determining what areas of marsh 
will vegetate on their own 

 Full drawdown would temporarily eliminate carp and 
improve emergent vegetation survival (reduced root 
disturbance) 

 Increased emergent vegetation will help improve WQ 
over time by trapping sediments (reduce turbidity) 

 More expensive than partial drawdown (more 
water to pump out) 

 Potential to increase costs if drawdown done in a 
drought year (need to pump some water back in) 

 Barrier beach may break due to Lake Ontario 
pressure, compromising drawdown 

 May not get expected vegetation in some areas 

 May see increase in invasive species 

 Permits required 

High High High 

Partial marsh 
drawdown 

 Expose seedbank in part of the marsh to stimulate 
vegetation growth 

 Lower risk of barrier beach breaking 

 Lower cost to remove only part of the water 

 Increased emergent vegetation will help improve WQ 
over time by trapping sediments (reduce turbidity) 

 Carp would not be eliminated (survive in remaining 
water), which will impact new vegetation survival 
(uprooting) 

 Permits required 

 May not get expected vegetation growth in some 
areas 

 May see increase in invasive species 

Moderate High High 

Manual opening of 
the barrier beach 
(annually or 
periodically) 

 Some vegetation growth may occur  

 Allows mixing of marsh and lake water to temporarily 
reduce turbidity (supports vegetation growth) 

 Access to machinery needed 

 Cannot control volume of water that will exit or 
enter the marsh 

 Cannot predict when beach will close 

 Water level may not reach desired target 

 Seedbank will not be exposed long enough in some 
areas to stimulate vegetation growth 

Low Low Low 

Creation of cells 
within the marsh 

 Isolated sections of the marsh can be drained or 
flooded as needed to stimulate vegetation growth 
without impacting the entire marsh 

 Carp can be excluded (increased emergent 
vegetation survival) 

 Lower risk than full marsh drawdown 

 Little impact to user groups (dep. on location) 

 Vegetation in cells acts as seed source for marsh 

 Smaller area, so easier to manage vegetation 

 Improves vegetation quality and diversity in cells, 
but not necessarily in entire marsh 

 Invasive technique requiring creation of berms in 
the marsh 

 Permits required 

 May be prone to vandalism 

Moderate High High 

Active planting 

 Introduces vegetation to areas with no existing 
seedbank 

 Potential to increase plant diversity 

 Opportunity to engage public (volunteer planting)  

 Increased emergent vegetation will help improve WQ 
over time by trapping sediments (reduced turbidity) 

 Resource intensive (staff/volunteers) 

 Generally low success rate due to uprooting from 
carp or turbidity 

 Need to fence off planted areas to prevent 
uprooting and consumption from other wildlife 
(difficult to do) 

High Moderate Low 
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GOAL OBJECTIVE TARGET 
TIMEFRAME TO 
BEGIN ACTION 

(years) 
PRIORITY 

RESTORATION 
OPPORTUNITIES 

PROS CONS 
RISK 

(level of 
uncertainty) 

COST 

BENEFIT 
(potential that 

opportunity will help 
achieve objective) 

Increase the amount 
of submerged 
aquatic vegetation 
(SAV) in the marsh by 
reducing turbidity 

Improved SAV IBI 1-5 High 

Full marsh drawdown 

 Expose seedbank in entire marsh to stimulate 
vegetation growth 

 Effective means of determining what areas of marsh 
will vegetate on their own 

 Full drawdown would temporarily eliminate carp and 
improve SAV survival (reduced root disturbance and 
lower turbidity) 

 Full drawdown would remove turbid water 

 Full drawdown would consolidate sediments and 
reduce re-suspension from wave action, thereby 
improving SAV survival (lower turbidity) 

 Increased SAV will help improve WQ 

 More expensive than partial drawdown (more 
water to pump out) 

 Potential to increase costs if drawdown done in a 
drought year (need to pump some water back in) 

 Barrier beach may break due to Lake Ontario 
pressure, compromising drawdown 

 May not get expected vegetation growth in some 
areas 

 SAV growth will not be sustained unless turbidity 
issues are dealt with 

 Permits required 

 May see increase in invasive species 

High High High 

Partial marsh 
drawdown 

 Expose seedbank in part of the marsh to stimulate 
vegetation growth 

 Lower risk of barrier beach breaking 

 Lower cost to remove only part of the water 

 Temporary removal of some turbid water (flush) may 
improve SAV growing conditions 

 Some sediment consolidation will occur, which will 
improve problem of re-suspension 

 Increased SAV will help improve WQ 

 Carp would not be eliminated (survive in remaining 
water), which will impact new SAV survival 
(uprooting and increased turbidity) 

 Permits required 

 May not get expected vegetation in some areas 

 Sediments consolidated only where exposed, so re-
suspension will occur 

 May see increase in invasive species 

Moderate High High 

Manual opening of 
the barrier beach 
(annually or 
periodically) 

 Some SAV growth may occur  

 Allows mixing of marsh and lake water to temporarily 
reduce turbidity (supports SAV growth) 

 Access to machinery needed 

 Cannot control volume of water that will exit or 
enter the marsh 

 Cannot predict when beach will close 

 Water level may not reach target 

 Seedbank will not be exposed long enough in some 
areas to stimulate SAV growth 

Low Low Low 

Creation of cells 
within the marsh 

 Isolated sections of the marsh can be drained or 
flooded as needed to stimulate SAV growth without 
impacting the entire marsh 

 Carp can be excluded (increased SAV survival) 

 Wave action will be reduced so turbidity will be 
lower (increased SAV survival) 

 Lower risk than full marsh drawdown 

 Little impact to user groups (dep. on location)  

 Vegetation in cells acts as seed source for marsh 

 Smaller area, so easier to manage vegetation 

 Improves vegetation quality and diversity in cells, 
but not necessarily in entire marsh 

 Invasive technique requiring creation of berms in 
the marsh 

 Permits required 

 May be prone to vandalism 

Moderate High High 

Active planting 

 Introduces vegetation to areas with no existing 
seedbank 

 Potential to increase plant diversity 

 Opportunity to engage public (volunteer plantings)  

 Increased SAV will help improve WQ 

 Resource intensive (staff/volunteers) 

 Generally low success due to uprooting from carp 

 Need to fence off planted areas to prevent 
uprooting and consumption from other wildlife 
(difficult to do) 

High Moderate Low 

Reduce impact of 
invasive plant species 
in the marsh through 
active management 

Decrease in 
current invasive 

plant populations 
11-15 Moderate 

Active removal in 
affected areas 

 Engage public and raise awareness about invasives 

 Reduces competition for resources for native 
wetland species 

 Improve wildlife habitat 

 Time intensive 

 May require use of herbicides  

 Removal techniques not always effective and will 
require continued effort 

Moderate Moderate Moderate 
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GOAL OBJECTIVE TARGET 

TIMEFRAME 
TO BEGIN 
ACTION 
(years) 

PRIORITY 
RESTORATION 

OPPORTUNITIES 
PROS CONS 

RISK 
(level of 

uncertainty) 

COST 

BENEFIT 
(potential that 

opportunity will 
help achieve 

objective) 

Improve 
wildlife 

habitat in 
the marsh 

Improve habitat for SAR 
via overall improvement 
and/or specific actions 
targeted at SAR 

Observe an 
increase in 

abundance of SAR 
in wetland 

6-10 Moderate Restoration opportunities that may positively impact SAR in the marsh have been highlighted with an asterisk (*) 

Increase fish spawning 
habitat by restoring 
marsh shorelines 

Improved fish IBI 1-5 High 

Improve slope, vegetation, 
and add structure along 
west and east shorelines 

 Restore shoreline to natural state 

 Decrease erosion within the wetland 

 Potential for materials to be donated (no cost) 

 Consistent with CLOCA FMP recommendation to “restore degraded in-
stream habitat to enhance productivity of fishery and fish habitat” 

 Unattractive in the short-term (1 
year) 

 Permits required 

 Active planting required 

Low High High 

Create backwater lagoons 
along shoreline 

 Increase in spawning habitat diversity  

 Can be done in conjunction with shoreline restoration activities to 
reduce disturbance 

 Same as above 

 Additional cost to include in shoreline 
restoration action 

Low High High 

Increase amount of veg 
in the marsh for reptiles, 
amphibians, fish, birds, 
and invertebrates 

Improved fish, 
bird, amphibian, 

and macro-
invertebrate IBIs 

1-5 High 

See Improve vegetation 
quality and diversity in the 
marsh for specific 
restoration opportunities 

 Emergent and submergent vegetation provide cover/protection, 
feeding grounds, and nesting habitat for all wildlife 

 Helps improve WQ, which in turn improves habitat for wildlife. 

 Depending on method – vegetation 
type achieved may be unwanted 
(invasives, i.e. phragmites) 

Low 

Low-High 
(depending on 

restoration 
opportunity) 

High 

Improve water quality for  
amphibians, reptiles, fish, 
birds, and inverts 

Water Quality 
Index (WQI) 

1-5 High 
See Improve water quality 
in the marsh for specific 
restoration options 

 Reduced toxicity to wildlife 

 Improved growing conditions, thereby providing habitat and food to 
support wildlife 

 Improved feeding conditions (clarity) 

  Low 

Low-High 
(depending on 

restoration 
opportunity) 

High 

Provide nesting habitat 
for birds 

3 nesting 
structures 
installed 

6-10 Low 

Build and install osprey 
platform(s) 

 Increase nesting bird diversity in marsh 

 Eat carp 

 Existing platform on GM property 

 May not be compatible with tern rafts 

 May not attract osprey (go unused) 

Moderate Moderate Low 

Build and install tern 
nesting raft(s) 

 Known to be successful at attracting terns 

 Relatively inexpensive 

 Will need replacement (5-10 years) 

 May attract predators (e.g. mink) 

 Would require signage for boaters  

Low Low Moderate 

Improve underwater 
cover for fish by installing 
root wads, boulders, 
and/or crib structures 
throughout marsh 

TBD 1-5 High 

Construct and install fish 
cribs 

 Inexpensive 

 Simple to construct 

 Consistent with CLOCA FMP recommendation to “restore degraded in-
stream habitat to enhance productivity of fishery and fish habitat” 

 Must be done on ice in winter (some 
risk) 

 Could interfere with canoeing 
activities depending on location 

Low Low Moderate 

Deposit root wads, logs, 
and boulders throughout 
marsh 

 Potential for materials to be donated (no cost) 

 Consistent with CLOCA FMP recommendation to “restore degraded in-
stream habitat to enhance productivity of fishery and fish habitat” 

 Could interfere with canoeing 
activities depending on location 

Low Low Moderate 

Improve turtle habitat 

Observe increase 
in turtle 

abundance in the 
marsh 

6-10 Low 

Construct nesting habitat* 

 Increase number of nesting options for turtles 

 Opportunity to engage park users (monitor site and install nest 
protection structures) 

 Will benefit Blanding’s turtle (SAR) 

 Shoreline may provide sufficient 
nesting habitat already 

 Ongoing maintenance required to 
remove vegetation growth 

Low Low Low 

Install basking logs* 
 Can be done in conjunction with shoreline restoration 

 Will benefit Blanding’s turtle (SAR) 
  Low Low Moderate 

Improve woodland frog 
habitat  

Improved 
amphibian IBI 

6-10 Moderate 

Create backwater lagoons 
along shoreline 

 Specialized habitat for woodland amphibians 

 Increase in habitat diversity within wetland 

 Can be done in conjunction with shoreline restoration activities 

 Additional cost to include in shoreline 
restoration action 

Moderate High Moderate 

Create vernal pools within 
existing upland 
forests/swamps 

 Specialized habitat for woodland amphibians 

 Increase in habitat diversity within wetland 

 Disturbance to existing habitat 

 May promote spread of invasive 
species 

Low Moderate Moderate 
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GOAL OBJECTIVE TARGET 

TIMEFRAME 
TO BEGIN 
ACTION 
(years) 

PRIORITY 
RESTORATION 

OPPORTUNITIES 
PROS CONS 

RISK 
(level of 

uncertainty) 

COST 

BENEFIT 
(potential that 

opportunity will 
help achieve 

objective) 

Improve 
recreation 
opportunit
ies in the 

marsh 

Increase vegetation 
and improve 
habitat for wildlife 
to improve hunting, 
fishing, canoeing, 
and nature 
appreciation 
activities 

Increase in user 
satisfaction 

(survey) and/or 
user rates for 
each activity 

1-5 High 

See Improve 
vegetation quality 
and diversity in the 
marsh and Improve 
wildlife habitat in the 
marsh for specific 
restoration 
opportunities 

 Increased vegetation will support a wider diversity of wildlife 
species, which will enhance the canoeing and nature appreciation 
experiences 

 Increased vegetation and improved fish habitat will positively 
impact the fishing experience in the marsh 

 Improved habitat will attract waterfowl, which will enhance the 
hunting experience 

 Improved habitat will draw more visitors to the park which may 
result in increased revenue generation 

 Osprey and tern nesting platforms will attract birders to marsh 

 Increased opportunity to raise awareness about wetlands and 
wildlife for urban visitors 

 Drawdown to stimulate vegetation growth will 
temporarily impact canoeing and fishing 
opportunities (1 spring/summer), and will result 
in loss of revenue for that year 

 Constructed wildlife habitats may act as obstacles 
to boaters in some locations of the marsh and 
signage may be required 

 Some open water in shallow areas of the marsh 
(around edges) will be lost due to vegetation 
growth, which may impact canoeing activities, 
but will not eliminate them 

 Increased cost to pump water back into marsh in 
the fall to accommodate fall waterfowl hunt 

Low 

Low-High 
(depending on 

restoration 
opportunity) 

High 

Improve water 
quality for 
improved fishing 
and canoeing 
experience 

Increase in user 
satisfaction 

(survey) and/or 
user rates for 
each activity 

1-5 High 

See Improve water 
quality in the marsh 
specific restoration 
opportunities 

 Clearer water will be more aesthetically pleasing to all marsh 
user groups 

 Reduced turbidity will improve fish habitat quality and result in 
healthier fish populations (better for consumption – pending 
MOE test results) 

 Improved water quality  poses a lower health risk to users of the 
marsh (pending Durham Health) 

 Better water quality will support vegetation and wildlife, which in 
turn attracts marsh visitors 

 Drawdown will temporarily impact canoeing and 
fishing opportunities (1 spring/summer), and will 
result in loss of revenue for that year 

Low 

Low-High 
(depending on 

restoration 
opportunity) 

High 

Improve fishing 
access and enhance 
nature appreciation 

Increase in user 
satisfaction 

(survey) and/or 
user rates for 
each activity 

6-10 Moderate 

Install fishing groynes  

 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 

 Improves fishing experience by providing access to a wider 
diversity of fish habitats  

 Consistent with CLOCA FMP recommendation  to “restore 
degraded in-stream habitat to enhance productivity of fishery 
and fish habitat” 

 Can be constructed in conjunction with shoreline restoration 
works (less disturbance) 

 May not be used by some fishermen if they have 
other preferred locations 

Low Moderate High 

Construct 
boardwalk* (likely on 
east side at existing 
boat launch area) 

 May attract visitors to the park 

 Provides access to the shoreline while minimizing disturbance to 
shoreline habitat 

 Can be used as fishing platform 

 Boardwalk may provide nesting structure for Barn Swallows (SAR) 

 Provides opportunities for educational signage with maximum 
exposure 

 Acts as additional cover for fish 

 Potential for vandalism 

 Maintenance over time will be required 
(depending on design) 

 

Low High High 

Install viewing 
platform(s) 

 Enables birders and other users to see farther into the marsh 

 Provides opportunity for educational signage and/or nature talks 

 Attracts birders to the marsh 

 Potential for vandalism (depending on design) Low Moderate High 
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X P a g e   
 

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 0 – 

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. 

W A T E R  L E V E L  

( m )  

W E T L A N D  V O L U M E  

( U S G )  

D R A W D O W N  V O L U M E  

( U S G )  

75.5 160,741,529 0 

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. 

W A T E R  

L E V E L  ( m )  

D R A W D O W N  

V O L U M E  ( U S G )  

D R A W D O W N  

T I M E  ( H O U R S )  

D R A W D O W N  

T I M E  ( D A Y S )  

74.9 – 74.5 37,348,661 412 17 

75.5 – 74.5 102,612,881 1133 47 
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OPUC, 2012 

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 

should be viewed as an example 

rather than a true account of the 

cost of implementing one pump 

option over another. 

Predicting fuel costs, in this case 

electricity and diesel, is fairly 

straightforward, though they are 

also extremely variable over time.  

The average time-of-use rates as 

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 

http://www.energy.gov.on.ca/en/fuel-prices/fuel-price-data/?fuel=dsl&yr=2012
http://www.energy.gov.on.ca/en/fuel-prices/fuel-price-data/?fuel=dsl&yr=2012
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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. 

 

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 

                                                                    
1
 Assumed specs of 230 V and 50 A  

2
 88 USG gas tank and 32.3 hour run-time (Gorman-Rupp Company spec sheet) 

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 

the cost of an electric pump is connecting 

electricity to the desired pump site.  As 

discussed in section 4.1, there are two 

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: 

 Whether wire can be buried directly, or if hydro poles need 

to be erected. The latter is much more expensive. 

 What phase of power is required and whether additional 

elements, such as a transformer, will need to be installed. 

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

 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. 

W A T E R  

L E V E L  

( m )  

D R A W D O W N  

V O L U M E  

( U S G )  

D R A W D O W N  

T I M E  

( h o u r s )  

E L E C T R I C  P U M P  D I E S E L  P U M P  

k W 1
 ¢ / k W h  C O S T  

C O N S U M P T I O N  

( $ / h r ) 2 
C O S T  

74.9 – 74.5 37,348,661 412 10 8 $320 12.80 $5,277 

75.5 – 74.5 102,612,881 1133 10 8 $898 12.80 $14,498 

http://www.southwire.com/
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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 

$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 

 

W I T H O U T  A  C O N T R O L  S T R U C T U R E  W I T H  A  C O N T R O L  S T R U C T U R E  

E L E C T R I C  

P U M P  

D I E S E L  P U M P  

( B U Y )  

D I E S E L  P U M P  

( R E N T )  

E L E C T R I C  

P U M P  

D I E S E L  P U M P  

( B U Y )  

D I E S E L  P U M P  

( R E N T )  

D
R

A
W

D
O

W
N

 

Level passively removed (m) 0 0 0 75.5 – 74.9 75.5 – 74.9 75.5 – 74.9 

Volume passively removed (USG) 0 0 0 65,264,221 65,264,221 65,264,221 

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 

Volume pumped out (USG) 102,612,881 102,612,881 102,612,881 37,348,661 37,348,661 37,348,661 

C
A

P
IT

A
L

 

C
O

S
T

S
 

 

Stop Log Control Structure ($) 0 0 0 150,000 150,000 150,000 

Pump/Installation ($) 100,000 49,756 0 100,000 49,756 0 

Fuel Transfer Tank ($) 0 1400 1400 0 1400 1400 

V
A

R
IA

B
L

E
 

C
O

S
T

S
 

Rental Fee ($) 0 0 5,966 0 0 5,966 

Hydro ($) 898 0 0 320 0 0 

Fuel ($) 0 14,498 14,498 0 5,277 5,277 

Human Resource ($) 674 4,719 4,719 245 1,717 1,717 

Mileage ($) 750 1,500 1,500 273 546 546 

TOTAL $102,322 $71,874 $28,085 $250,838 $208,697 $164,907 

C
O

S
T

 P
E

R
 

U
S

 G
A

L
L

O
N

 

 

Cost (¢/USG) for 1
st

 drawdown 0.099 0.070 0.027 0.672 0.558 0.442 

Cost (¢/USG) for subsequent 

drawdowns 
0.0023 0.020 0.026 0.0022 0.020 0.036 

Average cost per drawdown (¢/USG) 

after 3 drawdowns 
0.0133 0.0163 0.0132 0.0848 0.0774 0.0688 

R A N K  2 3 1 6 5 4 
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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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BUILDING NESTING PLATFORMS FOR OSPREYS (MINISTRY OF NATURAL RESOURCES, 1999) 

 



Appendix C: Sample Instructions for Constructing Wildlife Habitat 2013 
 

XVII | P a g e    A p p e n d i x  C   
 

2013 

  



Appendix C: Sample Instructions for Constructing Wildlife Habitat 2013 
 

XVIII | P a g e    A p p e n d i x  C   
 

2013 

BUILDING TERN NESTING RAFTS (TORONTO REGION CONSERVATION AUTHORITY AND ENVIRONMENT 

CANADA, 1996) 
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CONSTRUCTING FISH CRIBS (EHOW.COM, 2011) 

 

How to make fish cribs out of wood pallets 

By Steve Silverman, eHow Contributor , last updated November 07, 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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From www.grainger.com (accessed February 11, 2013) 

http://www.grainger.com/
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