
 

 

 

 

 

 

 

 

 

 

Appendix F: Site Characterization Assessments 

 

 

 

 

 

 

 

 

 



Red River Sites 

Bunn’s Creek  

Bunn’s Creek is located along a straight section of the Red River at the confluence of the Red 

River and Bunn’s Creek.  The river co-ordinates are RRL 37.10 to RRL37.21.  The riverbank is 

erosion controlled and an oversteepened gradient with slope erosion undermining the face of 

the riverbank. 

Bunn’s Creek experienced significant slope movement in 2006 and remediation was required in 

the winter of 2006/2007 to stabilize the slope. The slope was re-graded to around 10o and rip 

rap was placed over a geo textile on the lower to mid bank.  The exposed slope face was 

approx. 10 m in length and the upper 3 m of slope not covered in rip rap was protected with an 

erosion control mat and vegetation. Photograph 1 below shows the re-graded slope and rip rap 

that were placed this year.  

St. John’s Park 

St. John’s Park is located on an outside bend of the Red River at river co-ordinates RRR44.15 

to RRR44.30.  Rip rap was placed on the lower slope in 1995/1996 and in the winter of 

2006/2007 a shear key was constructed on the lower slope.  Sediment is typically deposited on 

the lower slope with receding flood events.  The increased sedimentation may be partially due 

to the modified upstream river hydraulics from the old Molson Brewery site.  The riverbank is 

failure controlled. 

 

Deep seated movement was noted at the site.  A scarp feature was found on the lower slope at 

the downstream end of the section and scarp features were noted in the vicinity of the retaining 

wall on the mid slope.  Mid to lower scarp features were located at the base of the stairs at the 

playground. The stairs that were described in the 2000 and 2004 Riverbank Stability 



Characterization Reports were removed from the mid to lower slope during shear key 

construction in the winter of 2006/2007 as shown on photograph 2.    Stenlogs were placed at 

the base of the scarp feature on the middle of the slope from the base of the stairs to the end of 

the playground as shown on Photograph 3.   The scarp features were documented with site 

photographs during the field investigation. Photographs 4 and 5 are looking upstream and 

downstream from the centre of the site respectively.  The mid scarp feature is visible but most of 

the site features are masked by vegetation.  

 

The lower slopes had a large accumulation of overbank deposits, especially between the base 

of the old stairway and the end of the section and in the upstream end.  Large amounts of 

overbank deposits have been associated with an increased potential for lower riverbank stability 

issues. Ponded water was noted on the lower slopes from the base of the old stairway to 20 m 

from the end of the section as shown in photograph 6.  

 

Most recent riverbank movement was observed on the lower to mid slopes as shown in the 

photographs.  Upper bank movement was not detected along the chain link fence during the site 

reconnaissance.  

Burrows to Pritchard 

Burrows to Pritchard is located on an outside bend of the Red River at river co-ordinates 

RRR44.76 to RRR44.90. The riverbank is failure controlled.  The Pritchard Boat Yard was 

previously located at this site and fill was placed on the lower slope and river channel to 

accommodate the boat launching facility.  

Minor amounts of slope movement were observed on the re-graded slope in the upstream end 

as shown in photograph 7. A scarp feature was found on the lower slope half way through the 

section and extends in the downstream direction.  Toe erosion and backwater eddies were also 



present in this section. Thick accumulation of overbank deposits and ponded water was noted 

from the middle to downstream end of section as shown on photograph 8. 

 

Evidence of previous slope movement such as leaning retaining walls exists along the upper 

slope adjacent to the houses between Burrows and Pritchard during the site investigation. 

However, during the site reconnaissance in the fall of 2007, the most recent slope movement 

was observed on the exposed lower slope.  

Norquay Park  

Norquay Park is located at river co-ordinates RRR44.90 to RRR45.18 in a failure controlled 

section of the riverbank.  The riverbank has experienced deep seated movements resulting in 

slump block topography as shown in photographs 9 and 10. This section of the riverbank is 

located on a concave bank.   

Scarp features were found on the lower slope at Norquay Park.  Tension cracking was observed 

on the lower slope extending 150 m to 225 m from the upstream end of section.  Scarp features 

were noted in the wooded area at the downstream end of the section as shown on photograph 

11.   

Thick deposits of sediment were found on the bench like lower slope with surface water ponding 

on the lower slopes at 100 to 120 m, 220 m and 260 m from the upstream park limits.  The 

ponded water was associated with higher water levels experienced during the spring of 2007. 

Unlike the spring of 2004, surface water ponding did not occur on the mid slope during the 2007 

site reconnaissance.  

 

No visible signs of recent slope movement were evident on the upper slope face during the site 

reconnaissance.  As outlined in the 2004 Monitoring Report, the head scarp extends for the 



entire reach of the site but the movement does not appear to be recent as the slope is covered 

with vegetation. Minor amounts of slope movement were noted on the lower bank during the 

2007 site reconnaissance.  

End of Grace Street 

Grace Street is located along a straight section of the Red River.  This section of the riverbank 

is erosion controlled with a sub-vertical riverbank face as shown in photograph 12.  The 

riverbank face has little to no vegetation; however, some pistol butted trees were observed on 

the bank face.   

The riverbank face was well drained and drainage was noted to occur in the thin laminations 

(1mm) of fine grained sand or silt interbedded in the alluvial deposits.  Riverbank erosion with 

attendant oversteepening and undermining of the exposed bank face was well pronounced 

along this section as shown in photograph 13.  Tension cracking and retrogression in the 

headscarp area was present at the top of the slope.    

Mordant Street to Annabella Street 

Mordant to Annabella is located along a transition section just downstream of a concave bend in 

the Red River at river co-ordinates RRR47.59 to RRR47.82.  The riverbank is considered failure 

controlled as there is evidence of deep seated movement such as tilted trees, scarp faces and 

slumping.   

In the upstream and downstream end of this section, thick accumulations of overbank deposits 

and woody debris were observed.  Dessication cracking and ponded water were encountered in 

the overbank deposits.    Toe erosion was observed along the length of the section, especially in 

the vicinity of backwater eddies located at the mid-point of the section.  

In the downstream end of the section, most of the recent movement had occurred on the lower 

slope in the form of scarp features as shown in photographs 14 and 18.  Approximately half way 



along the section, a recent fill failure was noted.  Recent movement was evident on the lower 

and mid slopes in addition to the head scarp area.  The head scarp was observed to be 

overhanging and retrogressing upslope. This recent movement was documented in photographs 

15, 16 and 17.  

At the upstream end of the section, near May Street, extensive vegetation with slump block 

topography was noted.  This topography is shown in photograph 19. A small scarp feature was 

observed on the upper slope, but the recent movement encountered in this section was 

primarily located in the fill failure described above.  

Annabella Street to May Street  

Annabella to May is located along a failure controlled section of the riverbank as evidenced by 

its poorly drained slump block topography.  This section of riverbank is located at river co-

ordinates RRR47.82 to RRR48.12 on a concave bend of the Red River.  In the winter of 

2002/2003 a shear key was installed with an erosion control blanket along a 300 m long section 

of the riverbank between May and Annabella Streets. .  This project was funded by the City and 

upland private land owners.  

The topography at the downstream end of the section was observed to be hummocky with a 

thick accumulation of overbank deposits and woody debris on the lower slopes.  Because of the 

woody debris, the slopes were noted to be poorly drained along this section, with the exception 

of the upper slope in the upstream end as shown in photograph 20. Leaning trees were also 

found on the riverbank face as shown in photograph 21.  

 

The riprap was submerged during the field investigation due to the high water levels. Scarp 

features indicative of recent movement were not noted on the riverbank face.  



Rue Messager to Rue St. Joseph  

Rue Messager to Rue St. Joseph is located on an over steepened convex bend with little 

riverbank face vegetation.  The failure mechanism is erosion controlled with active sloughing on 

the sub-vertical riverbank face. This section is located at river co-ordinates RRL48.15 to 

RRL48.53.  

The investigation conducted at this site was completed during very high water levels.  Recent 

sloughing with attendant headscarp retrogression was evident as well as slope “peeling” (photo 

24) and toe sloughing (photo 23) as shown on photograph 22. An occasional leaning tree was 

observed on the riverbank face and at the top of the slope.  

Rue Darveau to Rue Hebert 

Rue Darveau to Rue Hebert is located along a transition section of the Red River at river co-

ordinates RRL48.63 to RRL48.79.  This section of the riverbank is typical of a failure controlled 

section as evident by the scarp features and slumping noted during the site reconnaissance. 

Woody vegetation was leaning noticeably along the downstream end of this section.  

 

At the downstream end of the section, the scarp feature on the upper slope eventually graded 

into a head scarp. Small scarp features were noted on the slope but no movement appeared to 

be recent. At approximately half way through section, the topography was hummocky on the 

lower slope and around 100 m from downstream end, slump block topography and recent 

movement in the head scarp area was noted as shown in photographs 25 and 26. The slope 

was poorly drained in the slump block depressions. The lower slope was found to be hummocky 

with mid scarp features in its vicinity.  Active slumping in the head scarp area was present in the 

upstream portion of the section in addition to hummocky lower slope topography as seen on 

photograph 27.  The head scarp area in the upstream section was observed to be retrogressing 

upslope.  



 

Large accumulations of overbank deposits were noted on the lower benched area of the bank, 

potentially leading to riverbank stability issues.   

Provencher Blvd. to Rue LaVerendrye 

Provencher to LaVerendrye is located on a transition to straight section of the Red River along 

Joseph Royale Park at river co-ordinates RRL49.10 to RRL49.37. This section of the riverbank 

is failure controlled as demonstrated by the scarp features, leaning vegetation and slumping.  

 

At the upstream end of the section, a sink hole recently formed in the middle of the bank as 

shown in photograph 28. Scarp features were visible on the lower to mid slopes over the length 

of the section and a head scarp varying between 0.3 and 1 m in height was observed during the 

site reconnaissance. In Joseph Royale Park, between 10 and 70 m from the downstream end, a 

recent scarp feature approximately 0.3 to 0.4 m in height and offset uplands approximately from 

the riverbank was visible as shown in photograph 29. This scarp feature joined the head scarp 

in the upstream treed area. At approximately 100 m from the downstream end, a hydro pole was 

leaning at the top of the slope as shown in photograph 30.  

 

From the pump house to Provencher, upper slope movement was apparent but it was difficult to 

determine its extent due to the extensive vegetation.  The terrain was found to be hummocky 

with leaning trees.  The head scarp was approximately 3 m in height but the slope movement 

did not appear to be recent.  

 

Thick accumulations of overbank deposits were noted on the lower slopes along the entire 

length of the section. Drainage of the overbank deposits was fair to poor but no surface water 

was ponded. 



Wardlaw Avenue to Brandon Avenue 

Wardlaw to Brandon is a 820 m section located along a concave bend in the Red River at river 

co-ordinates RRR50.81 to RRR52.23.  The riverbank is failure controlled with slump block 

topography.  In the past, 600 m of the section has been re-graded and riprap placed on the 

lower slope.  

Thick over bank deposits were noted on the lower slope between Woodward and Brandon 

Avenues.  Hummocky topography was prevalent on the lower slopes, but there were no signs of 

recent movement.  Tilted trees, toe erosion and scarp features were all observed in this section 

as shown in photograph 31.  

Between Jessie and Mulvey Avenues, the topography was noted to be hummocky with visible 

scarp features and some slumping as shown in photograph 32.  Some tilted trees were present 

on the lower slope.  The vegetation was so extensive that it was very difficult to determine the 

extent of the movement.  Thick over bank deposits were noted on the lower slope.   

 

The terrain between Wardlaw and Corydon was hummocky and slump block like.  The slope 

gradient increases in a northward direction and scarp features were noted on the mid to lower 

slopes as seen in photograph 33.  Water was ponding at the base of some of the scarp 

features. Although ancient tension cracks were observed, the vegetation was so extensive that 

it was difficult to determine the extent of the movement.  

Lyndale Drive Park – Highfield to Birchdale  

Lyndale Drive Park between Highfield and Birchdale is located on a convex bend of the Red 

River at river co-ordinates RRL51.33 to RRL52.30.  The riverbank face is sub-vertical with little 

vegetation.  The riverbank is erosion controlled with active sloughing except for approximately 

90 m in the upstream end where the riverbank is failure controlled with deep seated movement. 



The deep seated movement in the upstream end has resulted in a significant loss of public 

property.  

In the upstream end of the section, the ground was hummocky and scarp features formed on 

the mid to lower slopes.  The head scarp was approximately 1 to 2 m in height with active 

upslope retrogression. Between 60 and 90 m from the upstream end, slumping was noted in the 

head scarp area which was contributing to the upslope retrogression as shown in photographs 

34 and 35. The upper slope at 60 m from the upstream end was observed to be well drained but 

the lower slope appeared to be poorly drained at 90 m.  

In the erosion controlled section, recent sloughing was noted in the head scarp area and 

undercutting at the top of the slope was evident as shown in photograph 36.  The riverbank face 

was sub vertical with little to no vegetation as shown in photograph 37.  The riverbank face was 

well drained due to the thin laminations of silt encountered in the alluvial material.  However, the 

riverbank face was actively eroding and this was especially obvious during the site 

reconnaissance conducted during the high water levels.  

When conducting the site reconnaissance in the early summer, water levels were extremely 

elevated so the riverbank face was not exposed in the downstream end but the banks were 

visible during the site reconnaissance conducted in late October where erosion at the toe of the 

slopes was visible in addition to leaning vegetation. Between 570 and 620 m from the upstream 

end, recent sloughing was noted along the river edge in addition to active undercutting in the 

head scarp area. However, between 570 and 970 m, there was erosion at the toe of the slope in 

addition to leaning trees submerged by the high water levels as shown on photograph 38.  Thick 

overbank deposits with some dessication cracking were noted on the lower slope.  



In the 2004 monitoring report, recent bank distress was noted in the upstream end and active 

erosion of the sub vertical bank face was occurring in the downstream end.  These slope 

movements were also noted during the 2007 field reconnaissance.  

Guay Park  

Guay Park is located at river co-ordinates 53.50 to 53.64 on a concave bend of the Red River.  

Guay Park is a failure controlled section with deep seated movement.  The deep seated 

movements have caused scarp features, tension cracks and failure terraces.  

 

At the upstream portion of the site, recent sloughing was observed on the lower slope as shown 

in photograph 39.  At approximately 30 m from the upstream end to the downstream end of the 

section, hummocky topography with failure terraces were observed as shown in photographs 40 

and 43.  Minor tension cracking and toe erosion were found on the lower slope.   

 

Thick accumulations of overbank deposits were noted on the lower slope.  Pockets of seepage 

were observed in the silt interbeds and the saturated clay overburden, especially on the lower 

slope.  At the downstream end, a mature tree recently slumped onto the slope from the head 

scarp area and another tree was noted to be tilted as seen in photograph 41.  Undercutting of 

the head scarp was observed at the downstream boundary of the private property as shown in 

photograph 42.  

Churchill Park Drive – Eccles to Osborne  

Churchill Park Drive between Eccles and Osborne is located on a convex bend of the Red River 

at river co-ordinates 54.45 to 55.53.  The riverbank is erosion controlled with active sloughing of 

the bank face.  



When conducting field reconnaissance by foot and boat, the water level was extremely high so it 

was difficult to make detailed observations regarding this section of the river.  The riverbank 

face was not exposed in the downstream end, but there were thick overbank deposits with 

dessication cracking and leaning trees. At 400 m from the downstream end the vegetation was 

observed to be dense and at 640 m the topography became hummocky with thick saturated 

overbank deposits on the lower slope as shown in photograph 44. At 650 m from the 

downstream end, a small portion of the riverbank face was exposed and the amount of 

riverbank exposed increased upstream. Little vegetation was noted on the bank face and active 

toe erosion was present as shown in photograph 45. At the upstream end of the section, the 

slope gradient decreased and no bank face was exposed.  Thick, saturated overbank deposits 

were encountered and the ground was hummocky with leaning trees as shown in photograph 

46.  The vegetation became less dense upstream.  

Churchill Park Drive – Osborne to Montague 

Churchill Park Drive between Osborne and Montague is located on a convex bend of the Red 

River in an erosion controlled section that typically experiences sloughing of the riverbank face.  

The river co-ordinates are RRR55.64 to RRR56.01.   

When the field investigation was conducted by boat and foot, the Red River water levels were 

very high and the riverbank face along Osborne to Montague was only marginally exposed.  

Active sloughing was found in the downstream end and a tree had recently fallen into the water 

as shown in photograph 47.  Undercutting at the top of the riverbank face was noted as shown 

in photograph 48.  Willows were recently planted at the top of the slope. In the middle portion of 

the section, thin laminations of silt and fine grained sand were observed in the alluvial material 

allowing the riverbank slopes to drain excess pore water pressure.  In the upstream end, a small 

amount of sub vertical bank face was exposed.  The riverbank face had little to no vegetation 

and undercutting was occurring in the head scarp area.  Some leaning trees were present.  



Churchill Park Drive – Montague to Cockburn  

Churchill Park Drive between Montague and Cockburn is located on a concave bend of the Red 

River at river co-ordinates RRR56.00 to RRR56.50.  This section of riverbank is failure 

controlled and evidence of deep seated movement in the form of slump block topography exists.   

At the beginning of the downstream section, slumping was noted; however, it was apparent from 

the site observations that the slumping did not occur this year. In the downstream area near 

Montague Street, visible signs of slumping in the head scarp area were observed, in addition to 

some failure terraces and scarp features on the mid to lower slope as shown in photographs  

49, 50 and 56.  The head scarp area was found to be retrogressing upslope as shown on 

photograph 57. Minor tension cracking was also observed.  From half way through to the end of 

the section, thick accumulation of overbank deposits and leaning trees were observed on the 

lower slopes but there were no signs of recent movement. However, recent retrogression 

appears to have occurred on the mid slope from half way through the reach to the upstream 

end. Large scarp features were present east of the pump house on the mid to lower slopes in 

addition to a large accumulation of woody debris.  

The accurate feature patterns that are up to 15 m in length and displaced 1 to 2 m in the 

upstream end discussed in the 2004 Monitoring Report were observed during our site 

reconnaissance and are shown in photographs 51 and 57. Edge erosion was observed during 

the field investigations conducted in October 2007. Examples of the river edge erosion observed 

during the 2007 site investigation are shown on photograph 52 and in the background of 

photograph 57.  

The 30 m section of bank failure near the intersection of Montague and Churchill Drive 

documented in the 2004 Monitoring Report appeared to have retrogressed not only up slope but 

also in an upstream and downstream direction.  The barricades that were originally placed 



around the slope movement for protection were noted to be submerged in the river.  In addition, 

the slope face appeared to be slightly steeper. Evidence of this is shown on photograph 53.  

The site cracks that were noted on the mid to lower bank on the downstream end of the section 

were also present during the 2007 site investigation and were significantly larger as shown in 

photograph 52. Toe erosion was visible as shown in photograph 54.  

Toilers Park  

Toilers Park is located at river co-ordinates RRR57.09 to RRR57.15 on an outside bend of the 

Red River.  This section of the riverbank is failure controlled and slumping is only visible on the 

exposed riverbank face.  

The slumping was primarily prevalent in the upstream end.  The head scarp area in the 

upstream area was found to be saturated while the mid to lower slopes were found to be poorly 

drained.  Minor amounts of overbank deposits were noted on the lower slopes in the upstream 

end.  Some toe erosion was assumed to be occurring.   

The slope was re-graded and riprap placed on the lower slope between 40 and 60 m from the 

upstream end in the winter 2004-2005.  The slope was re-graded to approximately 15o as 

shown on photograph 59. 

Canoe Club 

The Canoe Club is located on a concave bend in the Red River at river co-ordinates RRL58.79 

to RRL59.34.  This section of the riverbank is failure controlled evident from the slump block 

topography.  The riverbank is poorly drained.  

In the first 50 m of the downstream end of the section, thick overbank deposits and woody 

debris have accumulated.  Leaning vegetation was observed on the lower slopes and the 

overbank deposits were found to be poorly drained. Slump block topography with multiple failure 



benches and scarp topography were noted along the entire length of the section.  Multiple 

failure terraces and tension cracks were also noted as shown in photographs 60. Fill was visible 

in the upper portion of the downstream head scarp area contained fill utilized during the golf 

course construction as shown on photograph 61. Seepage was found in silt pockets at the base 

of the head scarp and water was observed to be draining from the golf course onto the slope.  

 

Recent slope movement occurred between 50 to 400 m from the downstream end as shown on 

photographs 63 and 64. Approximately 400 to 500 m from the downstream end, evidence of 

recent slumping and retrogression in the head scarp area was noted as shown in photographs 

62 and 65.  Seepage was also observed at the base of the headscarp of this well vegetated 

section of the bank. .  At approximately 500 m from the downstream end, the topography 

became hummocky but there was no visible head scarp.   

Crescent Park  

Crescent Park is located along the Red River at river co-ordinates RRR62.35 to RRR62.86.  

This section of the riverbank is erosion controlled with sloughing of the sub-vertical bank face 

that has little to no vegetation.  

 

In the upstream end there was evidence of more deep seated movement, as a 10 m wide block 

was noted to have slumped from the head scarp area as shown on photograph 76. The head 

scarp in the upstream end was sub-vertical and dense vegetation was found.  Recent sloughing 

in the head scarp area and riverbank face and active toe erosion were also observed as shown 

in photographs 66, 67 and 75.  Because active sloughing and slumping were occurring in the 

head scarp area, the sub vertical head scarp was retrogressing upslope as shown in 

photograph 68.  At 80 m from the upstream end, a recent scarp feature had split a tree in two 

and tension cracking was noted along the top of the slope as shown in photograph 69. At 



approximately 150 m from the upstream end, a concrete pile was exposed due to upslope 

retrogression of the head scarp area as shown in photograph 70. Half-way through the section, 

active sloughing was occurring in the head scarp area, resulting in undercutting of the slope as 

shown on photograph 74. Retrogression in the head scarp area was observed due to the active 

sloughing and undercutting as shown in photograph 71. Active toe erosion was also observed. 

The height of the riverbank face was found to decrease in the downstream direction as planform 

transitioned to an inside bend of the river.  

 

At the downstream end of the section, the riverbank face was not exposed in 2007 due to the 

high water levels in the late spring and early summer but it was exposed during the field 

investigation conducted in October.  The bank face was approximately 1 to 1.5 m in height and 

small failures were noted to have occurred on the bank face.  Large accumulations of saturated 

overbank deposits with leaning mature trees were observed as shown in photograph 72.  The 

terrain was hummocky and sloughing along the river edge is shown in photograph 73.  The 

2004 Monitoring Report identified that there was evidence of downstream failures on the 

riverbank face.  This slope movement was detected in the downstream section near the apex of 

the bend in 2007.  Because the riverbank face was not completely exposed in 2007 during the 

boat reconnaissance, the minimally exposed head scarp region and riverbank face were 

mapped. The tree rootlets and failure terraces observed in 2004 were also observed in October 

2007.    

 

Most of the active movement noted during the 2007 site reconnaissance was confined to the 

upstream section of Crescent Park.  Sloughing in the headscarp region and along the riverbank 

face in addition to active toe erosion was observed.  Evidence of more deep seated movements 

was found in the upstream end of the section near the park boundary as shown on photographs 

66 and 67.   



St. Vital Park –Downstream of Apex 

This section of St. Vital Park is located downstream of an apex of a concave bend at river co-

ordinates RRL63.25 to RRL63.57.  The riverbank activity is erosion controlled with sloughing in 

the upper bank.  The bank is poorly drained with a few trees and bushes at the top of the slope.  

In the downstream end of the section, ridge and swale topography with overbank deposits and 

ponded water was noted in photograph 77. Recent sloughing occurred along the river edge.  

Leaning trees were also observed along the lower slope.  At approximately 120 m from the 

downstream end, scarp features were present on the mid slope and the overbank deposits were 

found to have dessication cracking as shown on photograph 78.  Half way through the section, 

the ground was noted to be hummocky with recent sloughing in the head scarp area. Ridge and 

swale topography with thick over bank deposits was still observed.  At approximately 250 m 

from the downstream end, recent sloughing was noted along the toe of the slope.  In the 

upstream end, sloughing was encountered in the head scarp area and scarp features were 

forming at the base of the head scarp area as shown in photograph 79.   

St. Vital Park – Upstream of Apex 

St. Vital Park upstream of the concave bend apex is located at river co-ordinates RRL63.57 to 

RRL64.00.  The riverbank face is erosion controlled and sub-vertical with little vegetation.  

Sloughing along the sub-vertical riverbank face was typically noted.  

In the downstream end, a scarp feature was noted along the walking path in addition to 

sloughing along the lower bank as shown in photograph 80. A mid slope scarp feature was also 

noted. Starting at approximately 100 m from the downstream end, a sub vertical bank face was 

observed to be actively retrogressing up slope.  Active sloughing in the head scarp and 

riverbank face has contributed to the present retrogression in the head scarp area as shown in 

photograph 81.  At 200 m from the downstream end, a recent scarp feature, 5 m offset from the 



main head scarp, formed as shown on photograph 82. Photograph 83 demonstrates a pipe 

protruding from the riverbank face and it can be clearly seen that the amount of exposed pipe 

has increased since 2004.  This amount of pipe exposure indicates that progressive sloughing is 

occurring.  

Approximately 300 m from the downstream end of the section, an over steepened head scarp 

area with multiple scarp features was noted as shown in photograph 84.  Movement appears to 

have occurred recently.  In the upstream end of the section, active sloughing was observed 

along the sub-vertical riverbank face and head scarp area as shown in photograph 85.  Multiple 

scarp features were noted.  These scarp features almost appeared to be slump block like as 

shown in photograph 86.  Vegetation was extensive in the upstream end.  

Thick accumulations of overbank deposits were noted on the lower slopes, especially in the 

downstream end of the section and from 300 to 350 m from the downstream end of the section.  

Surface water ponding was not visible on the lower slopes or at the base of recently failed scarp 

features as noted in the 2004 Monitoring Report.  

The 2004 Monitoring Report identified that there was active undercutting in the downstream 

end. This was also encountered during the 2007 site reconnaissance. The uplands cracking 

offset from the top of the bank by 3 m was noted in 2004 but was not observed in 2007.  In the 

2004 Monitoring Report, surface cracks were noted in the upstream section of the site, near the 

transition zone. It appears that the slope has retrogressed upslope considerably since 2004, in 

the vicinity of the tension cracks observed in 2004.  

St. Vital Park – Transition Section  

The transition section of St. Vital Park is located at river co-ordinates RRL64.00 to RRL64.25.  

The riverbank is failure controlled with slump block topography.  A large failure after the 1997 



flood resulted in upwards of 15 m (over a 200 m length) of upland park property over a 200 m 

long section of the bank to be lost.  

This stretch of the St. Vital Park was noted to be very hummocky with multiple scarp features.  

The scarp features on the mid slopes and the riverbank slopes were covered with extensive 

vegetation.  Recent sloughing and slumping was in the head scarp area as shown in 

photographs 87 and 88.  Active toe erosion was also noted. Overbank deposits were 

encountered on the lower slope and the material on the lower slopes was found to be poorly 

drained.  

St. Vital Park – Cemetery  

St. Vital Park cemetery is located at an apex of a minor outside bend of the Red River at river 

co-ordinates RRL64.39 to RRL64.72.   

In the downstream end of the section, scarp features were visible below the head scarp and in 

the lower and mid slope regions as shown in photograph 90.  The ground was hummocky with 

leaning trees. In the upper slope region, slump block topography (approximately 0.5 to 1.5 m 

vertical displacement) with leaning trees was noted for the entire reach.  At 80 m from the 

downstream end, overbank deposits had accumulated in the depressions. At approximately one 

third to half way through the section from the downstream end, undercutting was observed in 

the head scarp area in addition to recent sloughing as shown in photographs 91.  The height of 

the head scarp appeared to increase upstream. In the downstream end of the section, slumping 

and scarp features were noted at the top, middle and bottom of the riverbank face as shown on 

photographs 95 and 96.  The terrain was hummocky with leaning trees near the top of the slope.  

Slumping was observed at the toe of the slope as shown in photographs 92 and 93.   

Overbank deposits were present on the lower slopes and dessication cracking was observed at 

120 m from the downstream end.  The overburden material was poorly drained at the base of 



the slump blocks. Approximately 1.0 m of river edge erosion was noted along the lower slope as 

shown on photograph 94.  

End of Minnetonka Street 

Minnetonka Street is located downstream of an outside bend at river co-ordinates RRL67.00 to 

RRL67.11.  This stretch of the Red River is erosion and failure controlled that has resulted in 

slumping and tension cracking. The upstream section of this site is adjacent to an altered 

section of the riverbank.  The site has been re-graded and rip rap placed on the lower slope.  

There are three clearly defined failure areas at the Minnetonka Site.  Failure #1 was located at 

the upstream end of the section, Failure 2 in the mid section while Failure #3 was located at the 

downstream end of the section.   

Failure #1, located at the upstream end of the site, had a sub vertical head scarp and 

undercutting in the head scarp area was occurring.  The head scarp was free of vegetation and 

2 to 3 m in height and recent sloughing had occurred in the head scarp region.  Recent 

slumping, especially at the top of the slope, was observed as shown in photograph 97. Seepage 

was observed at the base of the head scarp in the silt and the underlying lacustrine material 

was saturated.   

Failure #2 was located in the middle of the section and there was evidence that the head scarp 

was actively retrogressing up slope.  Seepage was observed at the base of the head scarp 

which was 2 m in height and sub vertical.  Sloughing was observed in the head scarp region. 

Failure #1 and Failure #2 have both retrogressed upslope and are almost one continuous failure 

surface as shown in photograph 100.   

Failure #3 was located at the downstream reach, closest to the residential properties.  The head 

scarp area was free of vegetation, sub vertical and active slumping and sloughing was observed 

in the head scarp area as shown in photographs 98 and 99.  The head scarp was estimated to 



be 1 m in height. The ground was hummocky and failure terraces were observed on the slope.  

The lower slope was poorly drained and composed of lacustrine material.  

Seepage in the vicinity of the Minnetonka site was found at the base of a head scarp and in the 

upper slope, especially in silt pockets.  

 

The 2004 Monitoring Report identified that this site was very active in the spring of 2004.  The 

movements appeared to coincide with large amounts of precipitation that occurred in the mid to 

late May and early June.  It appears there has been retrogression up slope in all failure areas 

since the 2004 Monitoring Report. This is clearly shown by comparing the photographs in the 

2004 Monitoring Report and photographs 101 and 102.  

River Road to Rivergate Drive 

River Road to Rivergate Drive is found along a concave bend in the Red River at river co-

ordinates RRL67.27 to RRL67.53.  This section of the river is failure controlled and 

consequently multiple scarp features have formed on the riverbank.  

At the downstream end of the site, the upper head scarp area had slumped and the mid slope 

area was hummocky with leaning trees as shown on photograph 103.  The head scarp area was 

poorly drained and ponded water was observed on the mid to lower slopes.  Scarp features 

formed on the lower slope and the movement appeared to be recent.  In the middle of the 

section, multiple scarp features were present that did not look recent.  Tilted trees were also 

observed in addition to toe erosion.  The toe erosion extended to the upstream end of the 

section. At the upstream end of this section, the lower slopes were noted to be hummocky and 

poorly drained as shown in photograph 104.  The slopes were well vegetated. No evidence of 

recent movement was noted.   

 



Thick overbank deposits were encountered on the lower slopes throughout the section and on 

the lower to mid slopes in the downstream end of the section.  The slope was altered both 

upstream and downstream of River to Rivergate.  The riverbank face appeared to be re-graded 

and rip rap was placed on the lower slope.  

Normand Park  

Normand Park is located on a minor outside to transition bend of the Red River at river co-

ordinates RRL69.75 to RRL70.42.  This section of the Red River is failure controlled and 

consequently there are failure terraces and scarp features in the section.   

In the downstream end of the section, scarp features and hummocky topography were on the 

lower, middle and upper slope as shown in photographs 105 and 110.  Leaning trees and 

tension cracking were noted on the lower slope.  The scarp features were extensive and 

extended for metres. The head scarp in this region was 1.5 to 2.0 m in height and slumping was 

noted at the base of the headscarp area. At approximately half way through the section, the 

scarp features were very extensive and extended from the upper to lower slope as shown in 

photographs 106 and 107.  The ground was still noted to be very hummocky.  At approximately 

400 m from the downstream end, recent movement (slumping) was detected in the 1.5 to 2.0 m 

upper head scarp area.  Seepage was noted in the silt pockets in the head scarp area. At 

approximately 470 m from the downstream end, the lower bank had significant woody debris 

and a recent scarp feature was present at the interface between the mid and lower slopes in the 

overbank deposits. Soil bulging was noted at the base of the slope, in addition to slump and 

scarp features.  In the downstream end, the lower slope was hummocky with leaning trees.  

Scarp features were on the lower and mid slope.  

 

Thick overbank deposits were noted on the lower to mid slope in the downstream and upstream 

ends as shown on photograph 108.  Some ponded water was observed on the lower slope in 



the scarp features at the downstream end.  At 460 m from the downstream end, ponded water 

was noted on the lower slope. As shown in photograph 109, approximately 1.0 to 1.5 m of river 

edge erosion was noted in October 2007.  

The slope drainage ranged from fair to poor and the upper to mid slope material was noted to 

be saturated.  Drainage was noted to be poor in the depressions formed at the base of the 

scarp features.  

St. Mary’s Road at the Perimeter Highway  

St. Mary’s Road and the Perimeter Highway is located at river co-ordinates RRL70.66 to 

RRL71.15 on a concave bend in the river.  This section of the river is failure controlled and the 

ground is hummocky with multiple scarp features. A 200 m section was reinstated in the winter 

of 1999/2000 to a condition comparable to the pre 1997 stability condition pursuant to the 

Disaster Financial Assistance Program (DFA) as shown in photograph 111.    

At the upstream end of the section, multiple scarp features, failure terraces and hummocky 

terrain were observed as seen in photographs 112 and 117.  The head scarp region was noted 

to be retrogressing upslope.  The riverbank face was poorly drained, especially in the vicinity of 

silt pockets where seepage was observed. In the middle of the section, the slope was re-graded 

to an overall gradient of approximately 6H: 1V and limestone riprap placed on the river’s edge 

as shown in photographs 113 and 114. This altered section was approximately 200 m in length.  

However, recent scarp features have developed on the upper and mid slope in addition to 

significant scarp features on the lower slope as shown in photograph 113.  The ground was 

noted to be saturated at the base of the scarp features. Downstream from the altered section, 

the topography became hummocky with multiple failure terraces and scarp features on the 

upper to lower slopes as seen in photographs 115 and 116.  The upper and mid slope were 

poorly drained and there appeared to be recent retrogression in the head scarp area.  

 



Accumulations of overbank deposits were noted on the lower slopes.  The natural slopes were 

noted to be poorly drained while the altered section appeared to be better drained.  

King’s Park- Erosion Controlled Section 

The erosion controlled section of King’s Park is located at river co-ordinates RRR71.10 to 

RRR71.40 along an inside bend.  Sloughing of the bank face is common.  

This downstream end of King’s Park was completely submerged by high water levels during the 

site reconnaissance conducted in the spring and summer of 2007 so the site was re-visited in 

October of 2007.  Leaning trees were observed along the edge of the water and hummocky 

topography with dense vegetation and mature trees was observed as shown on photograph 

117. Saturated overbank deposits were found at the top of the bank face. In the upstream end, 

a sub vertical head scarp with little vegetation was exposed and the height of the head scarp 

was found to increase upstream.  Recent sloughing and failure terraces were noted at the base 

of the slope and the head scarp also appeared to be retrogressing upslope as shown on 

photographs 118 and 119 in the upstream end.  At the apex of the bend, scarp features were 

noted on the mid to lower slopes. Leaning trees were present at the top of the slope in addition 

to scarp features along the length of the slope in the downstream end.  

The transition from the erosion controlled to failure controlled section revealed sub vertical 

riverbank faces with some vegetation on the slopes as seen on photograph 120.  Leaning trees 

and recent sloughing were noted at the toe of the slope.  Retrogression of the head scarp region 

was found in addition to undercutting in the head scarp area. Surface water ponding was 

observed on the lower slopes due to high water levels.   

In the 2004 Monitoring Report, failure benches were reported to exist beyond the sub vertical 

riverbank face in the upstream end and failure terraces were noted on the riverbank face.  

These features were also noted in 2007 as shown on photograph 122.  Also, approximately 2 to 



3 m of river edge erosion was noted in October as shown on photograph 121.  Active 

undercutting in the head scarp area and riverbank face was visible during the high water levels 

but when the site was re-visited during October the severe undercutting noted in 2004 at the 

apex of the bend was not found.  It is likely this bank was eroded during the high water level in 

the early summer.  The riverbank face was found to decrease in height around the apex of the 

bend and less toe erosion was visible around the apex of the bend.  The large failure area 

observed in the 2004 report was not observed during the field reconnaissance conducted in 

2007. This could have been eroded during the high water levels in 2004 or 2007.  

King’s Park – Failure Controlled Section  

The failure controlled section of King’s Park is located at river co-ordinates RRR71.40 to 

RRR72.08 on an outside bend.  Failure terraces and multiple scarp features were commonly 

noted.  

In the upstream end of the section, scarp features and toe erosion were noted on the lower 

slope as seen in photograph 123.  Thick accumulations of saturated overbank deposits and 

woody debris were found on the hummocky lower slope.  The lower slope was noted to have 

leaning trees.  Tension cracking was occasionally noted as well.  Recent sloughing was 

observed in the head scarp area.  At approximately 200 m from the upstream end, a recent 

scarp feature offset from the upper slope by 7 m formed on the upper slope and it continued for 

50 m as shown on photograph 124.  The upper slope head scarp is 3 m in height, sub vertical 

and increased in height downstream. The lower slope was hummocky with multiple scarp 

features and leaning trees.  Toe erosion was still visible. Tension cracking was noted on the 

lower slope and may be recent.  At approximately 230 m from the upstream end, large amounts 

of woody debris accumulated. At approximately 250 m from the upstream end, a 1.0 m scarp 

feature offset by 8 m from the upper slope face formed as shown on photograph 125.  The 

scarp feature extended for 50 m.  Half way through the section, the lower slope was hummocky 



with leaning trees and recent scarp features.  The lower slope was noted to be saturated. The 

head scarp in the region was 1 to 3 m in height, sub vertical and scarp features were forming at 

its base.  The head scarp region was noted to be saturated at the base. In the downstream end 

of this section, recent tension cracking was observed at the base of the head scarp.  Multiple 

sub vertical head scarps were noted and they ranged in height from 3 to 5 m as shown on 

photographs 126 and 127.  Some movement in this region appeared to be recent.  The head 

scarp region appeared to be retrogressing up slope and sloughing was noted on the bank face.   

Large accumulations of overbank deposits were observed on the lower slope for the entire 

length of the section. Ponded water was noted in the upstream and middle sections of this reach 

as seen in photograph 128.  

 

The toe erosion observed in the 2004 Monitoring Report was still present during the 2007 field 

investigation.  The topography in the vicinity of this section was stepped or benched due to the 

multiple scarp features observed resulting from slope movement.  The surface evidence 

indicates that deeper sections of bank are being affected by mass failure in the downstream 

portion of the site.  Drainage was poor on the lower slopes and it would be possible for water to 

pond at the base of the scarp features during large precipitation events or high water levels.  

Photograph 129 illustrates mid bank distress resulting in leaning trees and head scarp 

retrogression, while evidence of recent movement on the lower slope is shown in photographs 

130 and 131. 

 

In the 2004 Monitoring Report, it was noted that there was no evidence of recent slope 

movement or activity.  However, during the 2007 field reconnaissance, tension cracking and 

recent scarp features were noted on the lower slope in addition to recent retrogression in the 



head scarp areas.  Scarp features and tension cracks were also identified to be forming at the 

base of the head scarps. In addition, two new scarp features were mapped on the upper slope.  

Maple Grove Park – Downstream of Apex  

Maple Grove Park downstream of the apex is located on a convex bend in the Red River at co-

ordinates RRL71.88 to RRL72.15.  The riverbank face is sub vertical with sloughing on the face.  

Little vegetation is noted on the riverbank face, but an abundance of vegetation is found at the 

top of the riverbank.   

 

The riverbank face was not exposed during the boat or foot reconnaissance due to the high 

water level.  At the top of the riverbank the ground was hummocky and composed of saturated 

overbank deposits as shown in photograph 132.  Depressions were observed to be filled with 

water and some leaning trees were noted.  Mature trees were found in the area and dense 

vegetation was observed at the top of the riverbank face.  

Maple Grove Park – Upstream of Apex 

Maple Grove Park upstream of the apex is located on a convex bend at river co-ordinates 

RRL72.15 to RRL72.50.  This section of the river is erosion controlled. The sub vertical 

riverbank face has little vegetation and sloughing on the face is typical.   

 

In the downstream end of the section, a sub vertical riverbank face with little vegetation was 

observed.  Undercutting in the head scarp area and sloughing along the bank face and toe of 

the slope were noted as shown in photographs 133, 134 and 136. The riverbank face was found 

to increase in height up slope.   Tension cracking was observed at the top of the slope.  At 

approximately 140 m from the downstream end, a 1 to 2 m sub vertical scarp feature was noted 

at the top of the slope.  It was offset from the top of the riverbank by 3 to 5 m as shown on 

photograph 138. Recent sloughing at the base of the riverbank and toe erosion with 



undercutting at the top of the slope was noted between 150 and 300 m from the downstream 

end as shown in photographs 135.  This resulted in retrogression of the head scarp area as 

shown in photograph 137.  Mature trees were observed to have recently fallen into the river. At 

the upstream end of the section, recent sloughing on the bank face and at the toe of the slope in 

addition to retrogression and undercutting in the head scarp area were noted. The bank face 

was found to decrease in height upstream but was still sub vertical.  Some roots were present 

on the bank face, in addition to recently planted vegetation at the top of the bank.  

Maple Grove Park – Downstream of Perimeter  

Maple Grove Park downstream of the perimeter was found along a convex bend of the Red 

River in an erosion controlled section.  The riverbank face is sub vertical with little vegetation.  

Sloughing along the bank face is common.   

The riverbank face was submerged during the field and foot reconnaissance due to the high 

water levels.  At the downstream end of the section, dense vegetation was along the river edge 

and some of the trees were noted to be leaning. Saturated overbank deposits were observed, 

especially in the middle of the section.  This section was noted to be hummocky as shown in 

photograph 139.  At the upstream end of the section, a head scarp area was visible while 

multiple scarp features were noted on the mid to lower slopes.  The lower slope was hummocky 

with leaning trees.  The vegetation was observed to be moderately dense.  

Pembina Highway at Grandmont Blvd.  

Pembina Highway and Grandmont Blvd. is located on a concave bend in the Red River and 

along a failure controlled section of the river.  This section was re-graded in the 1980’s and 

riprap placed on the lower slope.  However, scarp features were evident along the re-graded 

slope prior to the winter 2006/2007 works where rockfill columns were installed on the lower 

bank.  A geotextile was placed on the lower re-graded slope, 15 to 20 m from the water edge.  



Geotextile mats were also used on the access roads and willows were planted adjacent to the 

water.  The material left from the installation of the rock columns was not removed from the site 

at the time of the investigation. Don Kingerski, City Riverbank Management Engineer, was 

informed that final re-grading works of the site were in the progress of being completed. .  

 

The terrain along this section of the Red River was noted to be slightly undulating in the vicinity 

of the re-graded lower slope as shown in photograph 140.  A scarp feature was noted to extend 

from 30 m from the upstream end to the downstream end on the mid to lower slope as shown 

on photograph 141. Tension cracking was observed on the mid to lower slope.  Seepage was 

noted at the base of the mid slope fill pile.  The upper to mid slope was observed to be 

hummocky with failure terraces as shown in photograph 142.  Tension cracking and slumping 

were found in the vicinity of the retaining wall located at the top of the slope approximately half 

way through the section.  Signs of pavement distress were noted above the retaining wall and 

the failure surface was observed to extend upslope, behind the retaining wall to the sidewalk as 

seen on photograph 143.  

Assiniboine River 

Fort Rouge Park  

Fort Rouge Park is located on the Assiniboine River at river co-ordinates ARL1.12 to ARL1.24 

along a minor concave bend.  This section of the river is failure controlled and therefore scarp 

features and tension cracks are observed along the lower to mid bank area.  

 

The terrain was hummocky with leaning trees on the lower to middle slopes along the section.  

Scarp features were noted on the mid to lower slopes along the section as shown on 

photograph 152.  The scarp features on the downstream end were saturated. Toe erosion along 

the river edge was observed.  A tree had recently fallen into the water and active sloughing 



along the river edge was noted half way through the section as shown on photograph 153. Thick 

overbank deposits with dessication cracking were found on the lower slopes over the length of 

the section as shown on photograph 155. Immediately below the clubhouse at the top of the 

slope, a small head scarp had formed as seen in photograph 154.  Movement in this region did 

not appear recent. The light standard at the top of the slope was observed to be leaning.  

 

The 2004 Monitoring Report identified sloughing along the river edge and multiple scarp 

features on the mid to lower slopes as shown on photograph 156.  The 2004 Monitoring Report 

also identified thick overbank deposits that were also present during the 2007 site investigation.  

The leaning fence post and retaining wall in 2004 were also noted out of plumb at the time of 

the most recent site reconnaissance as shown in photograph 157. However, there does not 

appear to be recent slope movement in the mid slope area between 2004 and 2007.   

 

The head scarp below the clubhouse that was noted during the 2007 investigation was also 

present in 2004 and its aerial extent appeared to be similar as shown on photograph 154.  The 

lower to mid slopes were reported to be the most active, especially in the downstream end.  A 

large hole had formed in the upstream end due to a blocked culvert, but this was not related to 

slope movement. The cracking that appeared in 2004 appeared to be slightly larger in the spring 

of 2007 as shown in photograph 152. However, when the site was re-visited in October 2007, 

the scarp features were not visible as shown on photographs 155 and 158.  It is likely these 

scarp features were infilled with sediment during the high water levels in the late spring. Despite 

the small slope movements recorded over the last seven years, the overall slope movement in 

Fort Rouge Park did not appear significant.  



Granite Curling Club 

The Granite Curling Club is located on an outside bend of the Assiniboine River at river co-

ordinates ARR1.69 to ARR1.98.  This failure controlled section of the Assiniboine River was 

altered in the late 1980’s. Sand drains were installed on the slope in addition to river bank re-

grading and rip rap placement on the lower slope as shown in photographs 146 and 149.  A 

sinuous river edge is present as shown on photograph 151 and may contribute to the thick 

sediment deposits typically found in this section.  The slope opposite this section was altered in 

the winter of 2003/2004.   

Thick over bank deposits were noted on the lower slope due to recent flooding as seen in 

photograph 147.  Ponded water was on the lower slopes due to the recent high water levels and 

on the upper slope immediately west of the Granite Curling Club. Dessication cracking was 

observed near the Osborne Street Bridge. The topography on the lower slope was hummocky 

as can be seen on photograph 149.  West of the pump house, slump block topography was 

evident and ponded water was visible in the depressions between the slump blocks as shown 

on photograph 150. Below the apartment complexes, slump block topography with tension 

cracking and scarp features were observed as illustrated in photograph 148.  

 

The lower bank distress and two scarp features noted in the 2004 Monitoring Report were not 

observed during the 2007 field observations. These cracks may have been infilled with sediment 

accreted on the lower slopes during high water levels. However, the hummocky topography in 

the upstream end of the section and sediment accretion along the lower and mid slopes was 

noted in 2007.   Approximately 100 m from the upstream end, a small scarp feature, 

approximately 10 m in length with 0.2 m vertical displacement was observed in 2007. Like in 

2004, no evidence of significant deep seated bank movements was apparent from site 



observations in 2007.  A five (5) year monitoring program was set up in 2005.  To date, no 

significant bank distress has been detected from installed slope inclinometers and piezometers.  

Munson Park  

Munson Park is located at river co-ordinates ARL3.20 to ARL3.37 along a concave bend in the 

Assiniboine River.  This riverbank shows characteristics of an erosion controlled section even 

though it is located on a concave bend.  

At the upstream end to mid portion of the section, the riverbank face was 4 to 5 m in height and 

evidence of recent sloughing activity was observed along the riverbank face as shown in 

photograph 144.  The riverbank face gradient was approximately 30o and had similar 

characteristics to an erosion controlled bank. Some leaning trees were observed on the bank 

face. A tree had recently fallen into the river at the mid section of the traverse.  In the 

downstream end of the section, slump block topography was noted in addition to thick overbank 

deposits as shown in photograph 145.  The hummocky terrain was observed to be less steep 

than at the upstream end and leaning trees were also present.  Evidence of recent sloughing 

and toe erosion were visible in addition to small amounts of recent movement on the lower 

slope.   

 


