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Irish Cove Brook Restoration Project 

 

Site Description 

Irish Cove Brook is located on the southeastern side of the Bras d'Or Lake, Cape Breton NS. The lower 

reaches of the stream are downstream of the #4 Trunk Highway, flowing through an old limestone pit 

that was reclaimed several years ago; the stream was not restored. The total instream length of the 

stream between the #4 Highway crossing (454849.7N 604022.1W) and Bras d'Or Lake outlet 

(454917.8N 604034.8W) is 1040m with a design width of 6.5m, for a total riverine habitat area of 

approximately 6760sqm.  

Fig. 1 Location of Irish Cove Brook, NS 

The upper section has a culvert plunge pool 19m long that has been formed by scouring during high 

flows. This has deposited gravel and cobble in the stream channel, completely blocking a 117m section 

of the channel except during very high freshets. The normal flows now leave the plunge pool through a 

scoured out channel on the right bank, along the toe of the highway fill, lowering the water level in the 

pool creating fish passage problems in the culvert. Sixty meters downstream this channel rejoins the 

original channel in a phase shifted meander pattern. There is a small amount of seepage under the 

infilled channel. Both channels flowed during high flow events in the fall of 2010 and 2011. 

Downstream, the brook is over-widened with sections in excess of 21m wide, three times the natural 

width, and in the out of phase meander pattern. This means where the original channel had a right pool 

and meander, the flows where building a left pool and meander. The net result is poor quality pools and 

over widened riffles with shallow flows that are a fish passage problem and raise the water 

temperature.  
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There are two high eroding banks on the right side (a 40m long bank at 454857.4N 604019.4W, and a 

51m long bank at 454902.0N 604021.1W). These banks are eroding as a result of the over widened 

channel and realigned meander pattern caused by the cutting of the back channel. The original meander 

pattern took the brook away from these eroding banks toward the left back which is stabilized with 

rock.  

The remaining approx. 400m is in good condition structurally but the substrate was embedded in silt 

and sand from the eroding banks which limited channel development and the fish habitat. This section 

was cleaned with the SandWand in 2010 after the observation that the toe of the eroding banks was on 

bed rock and erosion now was minor and due only to rain run off on the slopes and high flows that 

would normally deposit sand bed load out of the main channel. Sour at the toe of these banks was due 

to ice buildup in the over widened areas that scraped at the soft bed rock. This would not be a problem 

in the restored channel as with a good thalweg you donôt get significant ice buildup.  

The brook upstream of the highway is disturbed by the changes in hydrology created by the culvert, but 

there is no other development in the watershed; preliminary surveys indicate severely degraded habitat 

extends above the culvert for approximately 120m the culvert, excellent habitat more than one 

kilometer above the highway, and fair habitat beyond due to the steep stream gradient.  Access to the 

stream is a problem above the culvert and will limit restoration work in this area, but the upstream 

section is not considered a limiting factor on the overall trout population at this time. 

Streams in this corner of the Bars DôOr lakes do not have salmon populations. The reason is unknown 

but according to the Natural Resources staff this has always been the case. Salmon habitat in Irish Cove 

brook would be limited to the area below the highway culvert as the areas above this are very steep and 

limited in suitable habitat features for them.   

Work and Monitoring related to SandWand  

In 2010, 351m of brook was cleaned of sand and silt using the SandWand with an average width of 

6.5m. Approximately 2281 sq m was restored.  

This lower section of Irish Cove Brook had physical habitats degraded by sedimentation, the brook has 

excellent water quality and appeared to have optimum water temperature during sampling in July 2009 

the temperature below this area was 17.8
0
C and above was 15.9

0
C air temperature was 21

0
C, and the 

pH was 6.99.  

Thermographs in the Brook in 2010 (fig 2) showed more detailed results. Water temperature at the 

Highway culvert pool was good throughout the late summer. Water temperatures below the over 

widened section fluctuated more widely and were often above Trout tolerance levels. It appears as 

though the temperature variation and increase disappeared as the SandWand work progressed but there 

are other possible explanations that might give this result including dropping air temperatures.  
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The wide shallow sections at the upper half of the site were not fixed with rock sills as planned. The 

land owner Nova Scotia Natural Resources did not want the heavy trucks carrying rock for the sills or 

the excavator required for installation to cross the newly restored pit floor so there was no over land 

access to install sills. The only access was by an old construction road near the highway culvert and 

that would mean bringing equipment and rock down the brook which would have been very disruptive. 

Delays in obtaining DNR permission to work on the site and the learning curve on how best to use the 

new SandWand limited the amount of work done in 2010. We also wanted to see the results of the 

SandWand work as there were many questions about itsô effects; if it would actually increase fish 

production, if the substrate would remain clean of sand and silt, if habitat features would develop, the 

impact of insect food supply, but also many early signs of positive results from the work done in 2010 

including the start of pool and thalweg development. This raised the possibility that the over-widened 

sections could be completely restored using the SandWand. 

In the fall of 2011 we received permission from all Departments to do the proposed work at the 

highway culvert.  The figures below show the culvert before the work. 

In 2011 the remaining 689m of the Brook was SandWand and the original plunge pool channel was re-

constructed to bring it in line with DFO guidelines for the design of plunge pools and to raise the water 

level 60cm to back flood the culvert to provide fish passage. This channel is 117m long @6.5m wide 

for new habitat of 760 sqm. The upper end of the channel remained closed so that it could stabilize and 

just be subject to flood flows.  

The 2011 SandWand work was done following the proposed meander pattern and proper stream width. 

This left the future bar areas untouched and gravel & cobbles set in sand.  This treated 689m of stream 

@6.5m wide for a restoration of 4479 sq m of Brook habitat restored. 

 

 

 

 

Fig 2 A large 19m diameter pool has been 

scoured at the outlet of the Highway #4 culvert 
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Fig 3 With the original channel blocked the flows are 

directed right down a 60m back channel 

 

 

 

 

 

 

Fig 4 Material scoured out of the plunge pool had been 

deposited in the channel, blocking water flow 

 

 

 

 

In 2012 the channel was repaired in a couple places and the top end opened to carry the base flows. To 

preserve habitat in the channel along the toe of the slope a double gabion weir was built across the 

channel at the edge of the pool. It was set so that a maintenance flow would remain in the channel and 

it would act as a flood channel while raising the pond by 60 cm resulting in no loss of habitat at the site 

due to the diversion as requested by DFO. Fig 5. 

Trout were seen in the new channel and in the culvert the day following construction.  
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Fig 5 November 2012 photo of culvert pool and new channel under Fall flows.  

Results  

Habitat restored  

Total square meters of habitat restored to date 2281sqm in 2010, 4479 sq m in 2011, and the culvert 

diversion was completed in 2012 without a loss of habitat in the flood channel for an additional 760 

sqm plus fish passage in the culvert. For a total of 7520 sqm restored. 

Water temperature  

The 2010 upper and lower water temperatures are shown in Fig 2. Water temperature is affected by 

flow levels, air temperature, and stream pool/riffle/thalweg structure, and shade. The data indicated that 

the water temperature at the mouth of the brook followed or exceeded shade air temperature. It can be 

seen here that at times of low flows the daily low temperature below the degraded habitat was still 

higher than the daily high of the water entering the site. Also the daily fluctuation was greater at the 

lower site. This is due to the shallow flow between rocks in the over widened section and the lack of 

inter-gravel flow due to the embededness of the substrate in sand and silt. We were encouraged by the 

observation that water temperature at the lower site more closely followed the pattern of the upper site 

even with a short section SandWanded. This is likely due to increased ground water interchange and 

the increased thermal mass provided by the water flowing through the clean gravel.  However there are 

other explanations for this as the weather did cool.  

 

Gabion weir  

New fish passage 

channel 

Raised plunge pool 
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Fig 6 2010 Temperature Monitoring Results  

Blue  (Series 1) is the upstream thermograph just below the culvert pool. 

Red (Series 2) is the downstream thermograph just upstream of the ford and just above the end of the 

SandWand work for 2010.  

In June 2011 an air temperature logger, and water temperature loggers at three locations, just below the 

culvert, below the over widened section and below the SandWand section, were installed and were left 

in place over the summer to better define this this observation. Unfortunately they were not well 

enough secured and the critical central thermograph was lost. 

In 2012 (Fig 3) both temperatures followed the same pattern which was an improvement but the lower 

water temperatures still have a greater fluctuation and maximums are now peaking at 2 to 3 degrees 

higher. This is especially true during the low flow periods.  

Monitoring will continue in 2013 as the SandWanded sections continue to develop their thalweg.  

The green line is the ideal growing temperature for Brook Trout that we would like to average 

throughout the growing season 16 
0
C. The yellow line is the maximum temperature we would like to 

stay below for Trout 20 
0
C.  

 

SandWand starts 

High flows 

High flows 

Low  flows 
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Fig 7 2012 Temperature Monitoring Results Blue  (Series 1) is the upstream thermograph just below 

the culvert pool. Red (Series 2) is the downstream thermograph 

 

Substrate  

The SandWand removes the sand and silt from the substrate. Sand in particular degrades salmonid 

habitats and is a long term impact that in some heavy cobble or boulder streams will never naturally be 

removed from Nova Scotia streams. The sand infills the interstitial spaces eliminating the collection of 

riparian organics that are the major source primary productivity for the stream, greatly reduces insect 

habitat, impacts or eliminates successful spawning, can eliminate cover habitat for all age classes, 

including over wintering habitat and can severely damage the pool/ riffle /thalweg development 

resulting in shallow over widened streams with long runs that restrict migration.  

The SandWand removes the sand and silt down to a depth of 30 cm to 40 cm. 

Core samples were taken by working a steel pipe into the substrate at least 25cm and removing the 

contents by hand. Fig 4 below shows the before sample with sand and silt and the after sample of 

cleaned gravel. It is clear to see that the intestinal spaces have been cleared and the substrate un-

grouted making it 5 to 10 times more mobile and able to be shaped by the stream flows into a more 

productive pool/ riffle/thalweg stream structure. 
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Fig 8 Gravel samples beefore cleaning and after 

In fig 8 the right hand picture shows the surface view of the substrate with un-cleaned gravels at the top 

and cleaned bottom and the picture on the left shows the nature of the sand removed. It is very similar 

to beach sand. The silt content is very low with the discharge water staying under 80 mg/l and it is 

almost not measurable in the sample anaylysis. 

 

 Fig 9 The output is clean ñbeach sandò with suspended solids < 80 mg/l 
















