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1.0 Introduction 
Mill Creek is a coldwater, low gradient stream that flows 30km across the southern Ontario landscape. 

The crŜŜƪΩǎ ƘŜŀŘǿŀǘŜǊǎ ƻǊƛƎƛƴŀǘŜ north of the Village of Aberfoyle and flow southwest towards the City 

of Cambridge eventually reaching its confluence with the Grand River. Mill Creek traverses through 

ǎƻƳŜ ƻŦ hƴǘŀǊƛƻΩǎ ǊƛŎƘŜǎǘ ƎǊŀǾŜƭ and sand deposits. Therefore, a large proportion of the creek's annual 

discharge is generated by inputs of local groundwater.  

The Mill Creek watershed is unique for several reasons. Most of the riparian corridor adjacent to the 

creek and its many tributaries remains heavily forested. The dense canopy cover minimizes the amount 

of solar radiation reaching the groundΩǎ surface.  This influences the degree to which the adjacent 

recharge zones can retain and supply cold water to the creek.  Mature trees along the bank also shade 

the channel from solar radiation, thus preventing excess warming during the summer. Water 

temperatures stay cold enough throughout the summer to maintain the required dissolved oxygen 

concentrations needed to support brown and brook trout populations. Conversely groundwater 

upwellings during the winter provide warmer water temperatures (relative to the air), which produce 

favourable conditions for fish spawning and egg development. 

The Friends of Mill Creek (FoMC), a community based organization initiated the Mill Creek restoration 

effort in 1997 following the completion of the Mill Creek Subwatershed Study.  The FoMC actively work 

with private land owners within the watershed to gain access to the creek. In 2003, the FoMC founded 

the Mill Creek Stewardship Ranger program - a group of four highschool summer students and a crew 

leader responsible for carrying out environmental restoration projects within the watershed. Funding 

for the program is donated by many generous companies and individuals within the Mill Creek 

watershed.   

Historically, highway construction, agriculture and different land use practices have played a role in 

negatively altering the natural behaviour of the creek. 5ǳŜ ǘƻ aƛƭƭ /ǊŜŜƪΩǎ ŎƭƻǎŜ ǇǊƻȄƛƳƛǘȅ ǘƻ ƎǊƻǿƛƴƎ 

population centers, land use activities will continue to threaten the health of the creek.  On-going 

conservation of the surrounding forested wetlands coupled with stewardship ranger restoration 

activities will be essential for future success conserving and enhancing this diverse ecosystem.  

The 2015 ranger crew worked for a total of eight weeks (June 29th to August 21st) and were successful in 

carrying out a number of environmental restoration projects.  A detailed summary of thƛǎ ȅŜŀǊΩǎ ǿƻǊƪ ƛǎ 

outlined in the following report.   
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Mill Creek Stewardship Ranger Crew of 2015 

 

 

Crew Leader:      GRCA Support:    

Adam Riggi:  Cambridge resident    Crystal Allan:  Natural Heritage Supervisor 

Robert Messier:  Ecologist   

Crew Members: 

Drew Huggins: Guelph Resident 

Mitch Walker: Cambridge Resident 

Sam Neumann: Guelph Resident  

Evan De Melo: Cambridge Resident  

 

Photo 1 - Rangers from left to right; Drew Huggins, Adam Riggi, Mitch Walker, Sam Neumann and Evan De Melo 
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2.0 Health & Safety Training 
The Rangers attended several presentations to inform and prepare them for the potential hazards of 

the workplace.  

GRCA Health and Safety Orientation 

Dw/!Ωǎ Natural Heritage Supervisor, Crystal Allan provided the Rangers with a half-day presentation 

ŎƻǾŜǊƛƴƎ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ŀ ǎŀŦŜ ǿƻǊƪ ǇƭŀŎŜΦ ! ōǊƛŜŦ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ Dw/!Ωǎ ƻǇŜǊŀǘƛƻƴǎ 

was covered along with the Occupational Health and Safety Act and the Workplace Hazardous Materials 

Information System (WHMIS). Emphasis was placed on personal protective equipment, heat stress 

symptoms, hazardous plants identification and concerns when working in and around water. 

First Aid, AED and CPR Awareness 

The Rangers attended a half-day First Aid ǘǊŀƛƴƛƴƎ ŎƻǳǊǎŜ ƘŜƭŘ ŀǘ Dw/!Ωǎ ŎƻǊǇƻǊŀǘŜ ŀǳŘƛǘƻǊƛǳƳΦ !ƴ 

instructor from Workplace Medical Corp taught the Rangers how to respond to emergency situations 

using a variety of proper techniques. Upon the completion of the course, the Rangers were awarded a 

one-year level C certificate.  
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3.0 Work Sites 
A variety of tasks were accomplished at several locations across the Mill Creek subwatershed including 

channel debris removal and modifications, habitat creation, and the removal of material restoration 

materials, such as T-bars, that were no longer required to secure previous restoration efforts.  

[ŀƪŜΩǎ CŀǊƳ tǊƻǇŜǊǘȅ 

This site has experienced a tremendous amount of restoration effort over the past decade.  Prior to 

Ranger restoration, a dam had been built downstream of the Lake's property for agricultural purposes. 

During ǘƘŜ ŎƻǳǊǎŜ ƻŦ ǘƘŜ ŘŀƳΩǎ ŜȄƛǎǘŜƴŎŜ Ƴŀƴȅ of the stream's physical conditions were altered:  

elevated water levels extended upstream and caused the channel to widen; flow velocities decreased 

causing an increase in sediment deposition; and trees that were once growing above the water surface 

became submerged resulting in a large number of trees falling into the streambed perpendicular to the 

direction of flow.  

The dam was removed in ǘƘŜ ŜŀǊƭȅ мффлΩǎ, however many environmental impacts are still evident. The 

large logs that remain in the streambed prevent the unobstructed flow of the stream.  Logs that lay 

perpendicular to the flow, force the stream outwards and redirects ǘƘŜ ŎƘŀƴƴŜƭΩǎ energy. A wider 

shallower channel contributes to the deposition of finer sediments and these finer sediments smother 

gravel substrate which is vital habitat for fish and macrobenthic species. Altered flow regimes and 

widened channels also impact natural meander patterns and reduce riffle and pool features. Riffles and 

pools are vital components of the aquatic ecosystem because they represent the physical conditions 

needed to support a diverse community of species. Since 2007, the Rangers have worked to remove the 

large woody debris from the streambed and have re-arranged that material into strategic locations 

providing new habitat and re-establishing a more natural meander pattern. Efforts at this property have 

been successful in transitioning the stream back towards a more natural state.  

This summer the Ranger crew spent a total of 12 days at the Lake's property, hiking 750m into the site, 

with all their equipment. After inspecting last yearΩs work, the group was immediately tasked with 

removing several logjams using hand saws, peavey poles and muscle to divide the woody material into 

lengths that were suitable to move by hand.  The crew was able to successfully remove the 

impediments and used the woody material to create 5 large structures over the course of 90m. Once 

built, the 5 structures were secured into place using a total of 50 earth anchors and 4 rolls of malleable 

fencing wire weaved through the structures to prevent any future movement.  

ThŜ wŀƴƎŜǊΩǎ were able to work quite efficiently and their progress exceeded expectations. The vast 

majority of ǘƘŜ ŎǊŜǿΩǎ summer was spent at this location and by the end of August the Rangers were 

very skilled at building structures.  

Modifications 

It is difficult to predict the exact outcome of any restoration effort. Therefore, it is critical to assess work 

from last year to make sure that the structures are still fulfilling their desired functions.  Two structures 

from last year needed to be modified.  
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Modification # 1 

The deflector seen in photo 2 was built to push the thalweg left of center looking upstream. It was 

noticed that water was flowing around the base of the structure and supplying a channel behind the 

deflector chosen to be cut off last year. Photo 3 demonstrates the RangersΩ ǿƻǊƪ ǘƘƛǎ ȅŜŀǊ ǘƻ combine 

cedar foliage and logs to block off the flow to help stabilize the area and encourage the appropriate 

deposition of sediment.  (Red arrow indicates landmark) 

 

Modification # 2 

Since last year, the area behind the deflector in photo 4 experienced a great deal of sediment 

accumulation. To encourage further sediment deposition in this area, a new structure was built (photo 

5). ItΩs anticipated with time a more continuous stream bank will establish to maintain the narrowing 

channel profile. 

 

  

Photo 2 - Structure from last year Photo 3 - Structure after modification  

Photo 4 - Structure from last year Photo 5 - Structure after modification  

Before After 
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 New Structure #1  

The first logjam cleared by the crew (Photo 6) 

was located between structures 1 and 2. Most of 

the logs had fallen perpendicular to the stream 

and forced the channel to flow very wide. The 

Rangers cleared all of the submerged logs, some 

of which had diameters of greater than 30cm.  

Once all of the debris was removed, the new 

thalweg could be observed. The stream 

immediately began to cut a narrower and 

deeper channel profile making it easier to 

distinguish the thalweg and an estimation of 

where to position structure 1 could be made.  

The sweeper structure was constructed to 

protect the bank from erosion, to promote deposition of sediment and to provide habitat.  Material was 

used from the cleared logjam and cedar foliage was gathered to create the structure.  After the 

installation of structure 1, the crew noticed that the substrate adjacent to the structure had changed.  

The once sandy and silty substrate was flushed downstream, uncovering the gravel substrate. The 

Rangers also observed changes in water depth within the channel and a well-defined pool and riffle 

section was observed upstream and downstream of the structure.  

 

   

 

 

  

 

   

 

 

 

 

 

 

Photo 6 - Logjam removed by the rangers (numbers represent the 

relative locations of where structures were built). 

1 

2 

Before After 

Before After 

photo 7 location of structure 1  

Photo 8 - Structure #1 completed 

Photo 9- Upstream end of structure #1 
Photo 10 - Upstream end of structure #1 completed 

Photo 7 ς Location of structure #1 
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New Structure #2 

Removing the first logjam resulted in significant changes upstream. The section of stream between 

structures 1 & 2 narrowed dramatically (photos 11 and 12). The crew planned on constructing a 

deflector upstream of structure 2 which would re-direct flow downstream.  Anticipating an increase in 

flow velocity, the Rangers built a sweeper structure to protect the stream bank from erosion (photo 13).  

The active channel width was reduced by 50% and encouraged the transport of sediment downstream. 

Initially most of the substrate in the work area was sandy and the channel depth was less than 15cm. 

Within a week the channel depth deepened to approximately 70cm towards the upstream end of 

structure 2 (photo 17).    

1 

2 

2 

Photo 11 - View looking upstream before logjam removal  

Photo 12 - Channel response to removal of first logjam 

Photo 13 - Full view of structure 2 

Before 

After 
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Before and after photos of strucutre  2: 

  

Before 

Before 

After 

After 

Photo 14 - Location of structure 2 before debris removal  Photo 15 - Structure 2 completed 

Photo 16 - Upstream end of structure 2 

Photo 17 - Upstream end completed  
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New Structure #3 

A wide and braided channel is not the natural channel type for the reach of Mill Creek flowing through 

ǘƘŜ [ŀƪŜΩǎ ǇǊƻǇŜǊǘȅΦ   Photo 18 is an example of how a blockage can disrupt the natural meander 

pattern of a stream. Since there were two active channels present, the Ranger crew had to evaluate 

which channel to block off.  The Ranger Crew decided to direct the stream channel left of center (photo 

18) by installing a deflector structure to block off the undesired channel.  

By the time the crew had reached 

the location for the construction 

of structure 3, most of the woody 

debris from the first logjam had 

been incorporated into the first 

two structures. The Rangers were 

able to collect enough material 

from the streambed and 

surroundings to build a large 

enough structure capable of 

diverting the stream channel. The 

large deflector structure re-

established a more natural 

meander pattern and cut the 

cross-sectional channel width by 

50% (Photo 22). The thalweg 

responded to the efforts and a 

defined channel began to carve its 

way towards structure 2.  

Sediment has begun to 

accumulate behind the base of 

structure 3 and with time the area 

should resemble a riparian area 

and not an active channel.   

Photo 18 - Braided channel looking downstream before restoration  

3 
2 

Photo 19 - Channel forced to flow towards structure 2 
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Before and after photos for structure 3:  

 

  

Photo 20 - Right hand side of braided section looking downstream 

Photo 21 - Structure 3 completed 

Before 

After 
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Photo 22 - Natural meander pattern 

3 

2 
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New Structures #4 & #5 

With all of the downstream structures constructed and secured, the Rangers tackled another 

formidable logjam (photo 23).  They were able to remove the logjam in a single day during a joint work-

day with the Ontario Ministry of Natural Resources and Forestry Stewardship Rangers. Predicting which 

way to divert the stream was made easier by consulting the downstream meander pattern already 

established.  

The Ranger crews built a deflector 

and a sweeper structure; their 

locations can be seen in Photo 24.  

Structure 4 was a sweeper 

structure built to help narrow the 

channel and provide habitat.   

Structure 5 was a deflector 

structure aimed towards narrowing 

and changing the direction of flow. 

Structure 5 was challenging to 

build for several reasons. The 

stream was fairly deep so a 

substantial amount of material was 

used to effectively push the 

channel towards structure 4. 

Reduce the cross sectional channel width by 

50%. The area behind structure 5 is no longer 

part of the active channel and sediment has 

already begun to accumulate (photo 30).  

The substrate adjacent to structures 4 and 5 

was slower to respond. However, by the end 

of the summer almost all the sand had been 

transported downstream and most of the 

substrate found in the area was gravel. This 

section exhibits one of the most well defined 

pool and riffle sequences.  

An electrofishing demonstration at the end of 

August confirmed the value of the new 

habitat created.  The Ranger crew was able to 

catch on camera a large brown trout jumping 

away from structure 5 (photo 29). 

 

Photo 23 - Logjam upstream of structure 3 

5 4 

Photo 24 ς Locations of structure 4 and 5 
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Before and after photos for structure 4: 

 

 

Before 

After 

Photo 24 locations of structures 4 and 5 

Photo 25 - Location of structure 4 

Photo 26 - Structure 4 completed 

photo 24 locations of structure 4 and 5 
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Before and after photos for structure 5: 

  

Before After 

Photo 27 - Location of structure 5 

 

Photo 28 - Structure 5 completed 

Photo 29 - Electrofishing structure 5

 

 Photo 25 

Photo 30 - Sediment accumulation behind structure 5 
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²ƻȊƴƛŀƪΩǎ CŀǊƳ tǊƻǇŜǊǘȅ 

The Mill Creek Stewardship Rangers were kindly invited back by ǘƘŜ ǇǊƻǇŜǊǘȅΩǎ ƻǿƴŜǊ ŀƴŘ ǎǘŜǿŀǊŘΣ ŀǎ 

she was quite happy with ǘƘŜ ǿƻǊƪ ŘƻƴŜ ōȅ ƭŀǎǘ ȅŜŀǊΩǎ ŎǊŜǿ. Historically, McCrimmon Creek has been 

negatively impacted by local landuse changes and development. The creek is a tributary to Mill Creek 

and provides the system with many positive benefits. Like much of the watershed, McCrimmon Creek 

flows through heavily forested wetlands which influence even colder water temperatures than Mill 

Creek. Temperatures are cold enough to support a brook trout population throughout the summer.  

Tributaries with brook trout are valuable because they can potentially be a local population source to 

supply the main channel of Mill Creek with brook trout once conditions become favourable. 

The first step at this property was to inspect the work done by ƭŀǎǘ ȅŜŀǊΩǎ crew and it was noted that 

most of the woody debris installed last year had moved. ¢Ƙƛǎ ȅŜŀǊΩǎ ƻōƧŜŎǘƛǾŜ ǿŀǎ ǘƻ improve the 

location of the woody debris placed in the stream and secure it properly. This was accomplished by re-

positioning the material back into strategic locations that would provide habitat for the brook trout. 

With permission, freestanding dead cedar trees,  approximately 5cm in diameter, were cut to lengths of 

roughly 75cm. Cedar stakes were driven into the ground in front of the newly placed debris in order to 

prevent the logs from floating away. It took the crew 2 full days to modify the entire 350m of stream 

that was cleared by last year's crew. Photos 31-34 demonstrate the modifications:  

Photo 31 Photo 32 

Before After 
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Bond Tract 

Even before the Mill Creek Stewardship Ranger Program had been founded, members of the GRCA were 

carrying out Mill Creek restoration activities at the Bond Tract property.  Prior to earth anchor 

technology, it was common to use steel T-bars to secure deflector and sweeper structures. The T-bars at 

this location had served their purpose and it was time for their removal. As the structures were now 

established, there was no concern about them failing because most of the woody debris and sediment 

deposition had naturalized.  However many T-bars now stuck out of the water and posed a potential 

hazard to anglers and hikers. The T-bars also looked very foreign within the landscape.   

Photo 33 Photo 34 

Before After 

Photo 35 - Typical section of creek with T-bars  
Photo 36 - Rangers building a raft to transport T-bars 
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Photo 37 - Rangers transporting T-bars downstream towards the truck 

The rangers traversed 450m of stream and removed 135 T-bars by hand. Due to the weight and the long 

distance back to the road, the crew improvised and decided to build a raft to float them out. Dry cedar 

logs were cut from the surrounding forest and nailed together using large spikes. The raft was 

approximately 1m x 2m and was able to successfully hold 200lbs of T-bars.  In total it took 3 full days to 

remove all the T-bars from the site.  

 

Beaver Dam Removals 

Dufferin Aggregate Pit and the Heritage Lake residential community were two additional properties 

ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ wŀƴƎŜǊǎΩ ǎǳƳƳŜǊ ǿƻǊƪǇƭŀƴΦ   At both locations, beavers had built dams across the 

entire Mill Creek channel resulting in the impoundment of water. Although beaver activity is a natural 

phenomenon within the Mill Creek watershed, the dams had to be removed for monitoring purposes. 

Flow gauges, temperature monitors and groundwater measuring devices are located in these areas in 

order to collect data. Industry and regulatory bodies in the region rely on these data to quantify any 

potential influences industries may be having on the environment. Beavers had raised the water level 

approximately 80cm above the dams at both locations.  

 

Dufferin Pit Beaver Dam and Debris Removal  

It took 2 days to remove the dam completely. The first day 50% of the material was removed and the 

crew had to make sure to do so evenly across the top of the dam to prevent a failure. A week later, the 

Rangers returned when the water levels had dropped which allowed the removal of the remainder of 

the dam.  Most of the sticks were intricately woven together and it was quite difficult to dismantle. The 

sticks were displaced up on shore away from the dam location so it would not be easy for a beaver to 

resemble.    
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Before and after photos for Dufferin beaver dam and debris removal:  

 

 

 

 

    

Before After 

Before After 

Photo 38 - Beaver dam  Photo 39 - Stream flowing freely after removal of beaver dam  

Photo 40 - Water level surface with dam present  Photo 41 - Water level surface with dam removed  






































