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Stormwater Outlet Assessment for Matheson Creek 
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Water Quality 
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Geomorphic Development Setback Analysis 
Willow Creek Tributary 

Carson Rd. Geranium Properties 
Township of Springwater 

 

Development setback analysis has been done based on geomorphic screening 

of meander belt criteria and determination of the 100yr erosion limits in two study 

areas for three reaches of a Willow Creek Tributary that traverses north westerly 

from Anne St. N. to Carson Rd. W. to Wilson Dr. in the Township of Springwater. 

The study area locations are shown in Figure 1. 

 

Figure 1: Study Area (N▲, not to scale) 

Carson Rd. W.

Wilson Dr.

Snow Valley Rd.

Anne St. N.
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Willow Creek Tributary Characterization 
 
The Willow Creek Tributary is transitional from a 1st order to 2nd order 

watercourse with upstream drainage area increments of 1.40km2 to Anne St. N. 

for the easterly 1st order feature, 1.80km2 for the westerly 1st order feature, 

5.47km2 to Carson Rd. W. for the 2nd order branch, and 6.83km2 to Wilson Dr. at 

the downstream study limit of the 2nd order branch. Two additional short local 

drainage features are confluent in the lower study area. The small westerly 

feature represents drainage from a small wet meadow area (possibly a former 

beaver pond/meadow) and the easterly feature is characterized by local farm 

field drainage contribution. The 1st and 2nd order features are officially identified 

on 1:10,000 Provincial OBM mapping and 1:50,000 Federal NTS mapping. The 

local drainage features as described above are not seen on mapping and would 

therefore be deemed not to represent primary drainage functions. The main 

branch 2nd order tributary is confluent downstream of the study area with the 

main branch of Willow Creek, which is confluent with the Nottawasaga River. 

Figures 2 and 3, appended, show the detailed drainage network.  

 

The study area is mainly within the Simcoe Uplands physiographic region, with 

the downstream area near Wilson Dr. falling to the Simcoe Lowlands 

physiographic region. Topography is characterized as a deeply rolling till plain 

with the tributary falling from a shallow U-shaped valley at Anne St. N. to a 

relatively deep glacial moraine valley at Carson Rd. and a valley transition to the 

elevation of Willow Creek near Wilson Dr. At its deepest point near Carson Rd. 

the valley is 15-20m deep. The valley slopes are variable from well defined to 

convex, with gentle to steep gradients and width varying from 50m to over 300m.  

 

The valley floor flood plain varies from agricultural row crop and pasture at Anne 

St. N. to well vegetated lowland forest and transitional upland forest conditions. 

Forest cover upstream of Carson Rd. includes a mix of swamp wetland, scrub 

forest, and coniferous-deciduous forest. Vegetative cover above Wilson Dr. has 
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scrub forest definition with openings in the canopy resulting in thicker herbaceous 

groundcover. Each study section would be considered to be contiguous channel 

reaches based on relatively consistent local vegetative conditions.  

 

The tributary branches are ephemeral to intermittent in the south study area 

while the main ranch appears to gain permanent base flow in the forest upstream 

of Carson Rd. Channel width varies from about 3-5m in the two 1st order features 

to 8m in the northerly 2nd order study reach. Low flow definition varies from ill-

defined ephemeral/intermittent at the upstream limits of the 1st order southerly 

features, up to about 3m wide, at the downstream limits of the northerly study 

reach. The tributary flows over deposits of the parent geology with variable low 

flow bed forms from ill-defined swale, in the south, to occasional pools and riffles 

and eventually steps of coarser gravel to cobble material, in the northerly reach. 

There are areas of wetland diffusion, and influence from apparent beaver activity 

in the intervening forest area between the two study areas. Channel sinuosity is 

relatively low while the reach average slope is approximately 1%. Channel 

stability varies from moderate to relatively high due to changes in biotechnical 

reinforcement and channel bed materials. Some erosion scars are evident on 

outside banks, in the mid to lower reach. As expected, the channel tributaries are 

very stable near the upstream end were flows are ephemeral to intermittent and 

groundcover vegetation density is high. Stability is moderate to high in the 

shaded forest area between the two study sections. Near the downstream study 

limits the tributary emerges from forest cover into denser groundcover and shrub 

thicket cover and stability is very high.  

 
Historical Channel Comparison 
 
Digital overlay of scanned 1976 grayscale contact print air photo coverage was 

done with 2002 digital colour image coverage for each of the study areas. This 

process has a certain margin of error attributable to any original photo distortion 

and enlargement distortion. In this case, fixed road crossing reference points 
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were used as match points and reasonable accuracy was achieved with regard 

to photo orientation and scale. A digital centre line trace was made of each 

channel pattern followed by enlargement to be approximately equal to the low 

flow channel width. Figures 2 and 3, as appended, show the results of this 

process, for the respective study areas.  

 

The southerly study area shows virtually identical channel plan form 

comparisons. There is no identifiable development of a compound meander 

pattern in either time step and there is no distinctly different land use that would 

affect the channel.  Relatively straight sections of each 1st order drainage feature 

suggest that possible past alteration has occurred. 

 

The comparative channel plots for the northern study area are generally 

coincident over much of the reach. There are a few points of notable meander 

evolution seen in the 2002 plot. These locations appear to be natural responses 

in the tributary as opposed to influences from beaver activity, or adverse changes 

in upstream flow regime. The comparative plots show what might be man-made 

straightening in the section just above Wilson Dr. as the tributary wraps around 

existing farm buildings. There is a significant increase in riparian shrub and tree 

growth over the documented time span. The 1976 photo suggests that the flood 

plain was likely in continuous pasture with land to the west, while the 2002 photo 

shows a distinct field break outside the riparian zone. The riparian zone appears 

to have been allowed to naturalize in more recent years.  

 

Meander Belt Analysis 
 

The meander belt limits of the watercourse are defined by the largest meander 

footprint of the compound meander pattern based on historical comparison to 

current conditions. In a confined valley the meander belt is often the same as the 

coincident toe of valley slope and lateral limit of the valley floor. In this study case 

the meander belt limits are easily demarcated from historical air photos. Based 
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on the historical channel comparison seen in the northerly study area the 

maximum meander belt limits are identified as 34m. As noted previously, there is 

no identifiable consistent compound meander pattern seen in the features in the 

southern study area. A short section of the westerly 1st order feature appears to 

display some measure of amplitude. In addition, the distinct demarcation 

between actively farmed fields and the natural buffer left on the easterly 1st order 

feature is suggestive of a possible amplitude/belt width. The belt limits of these 

sections would be estimated as 15m and would be deemed to apply to both 

features based on broadly similar land use, drainage area, and vegetative 

conditions. Immediately below the confluence of the 1st order features the 

meander belt would be defined as approximately 25m in the southerly end of 

forested valley conditions.    

 

The study location reaches are characterized by distinct but low gradient slopes 

on each side of the tributary. The tributary would be technically classified as 

confined based on the tableland top of slope being confirmed to be greater than 

2m above the tributary elevation. Application of Provincial Technical Guidelines 

identifies that a watercourse confined within a valley does not require that 

meander belt limits be used to define development setbacks as a constraint limit 

transferred to tableland (OMNR 2003). In the case of a confined valley, the 

geomorphic development limits are based on the 100yr erosion limits determined 

by historical analysis or by application of criteria noted in the guidelines. Stable 

slope limits determined by geotechnical analysis are then added to the erosion 

limits.  

 

100yr Erosion Limits Analysis  
 

Erosion limits analysis is undertaken based on either measurement of lateral 

meander migration over the air photo record, with translation to the 100yr 

planning horizon, or through application of Provincial technical guidelines when 

reliable historical measurements cannot be made. Significant channel plan form 
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movement can be caused by factors such as major changes in hydrology and 

sediment load, or other upstream alterations. Rapid or catastrophic changes can 

cause channel avulsion and related slope failure in relatively short periods of 

time. Past and current conditions in the upstream watershed appear relatively 

similar and there is no direct evidence to conclude that one or more major 

changes have resulted in highly adverse channel migration in either study area.  

 

The southerly study area has been noted to display distinctly similar channel plan 

form alignments in each of the historical air photos. Based on the historical 

channel comparison it appears unrealistic to attempt measurement of consistent 

recession rates over the entire study area and translate these to the 100 year 

planning horizon. In lieu of direct historical measurement, Provincial Technical 

Guidelines for 100 year erosion limits can be used as a reasonable criterion.  

 

Table 1 presents the applicable guidelines used for identification of the erosion 

setback allowance. 

 

Based on soil conditions and characterization of defined stable features it is 

recommended that the 100 year erosion limits be based on ‘no evidence of active 

erosion’. The study site would be conservatively characterized as having 

cohesionless soils, reflected as the fourth guideline category. Active channel 

widths have been noted to be up to 5m wide therefore the second column criteria 

would result in a setback equivalent of 5m. It is recommended to apply the 

setback as a curvilinear line from the respective channel limits on each side of 

the 1st order tributary features and for the short section of the 2nd order main 

tributary contained within the southerly study area. 
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Table 1: 100yr Erosion Setbacks (OMNR 2003) 

   Range of Suggested Toe Erosion Allowances 
         No Evidence of Active Erosion or 
   Evidence of Active Erosion or  Bankfull Flow Velocity <  
   Bankfull Flow Velocity >  Competent Flow Velocity 
   Competent Flow Velocity Bankfull Width 

Native Soil Structure       <5m 5-30m >30m 
Hard Rock (granite)   
      

0-2m 0m 0m 1m 

Soft Rock (shale, limestone), 
Cobbles, Boulders   

2-5m 0m 1m 2m 

Stiff/Hard Cohesive Soil (clays, 
clay silt), Coarse Granular 
(gravels), Till 

5-8m 1m 2m 4m 

Soft/Firm Cohesive Soil, Loose 
Granular (sand, silt), Fill   

8-15m 1-2m 5m 7m 

i) Where a combination of different native soil structures occurs, the greater or largest range of applicable to erosion 
allowances for the materials found at the site should 
be applied     
ii) Active Erosion is defined as: bank material is exposed directly to stream flow under normal or flood flow conditions 
where undercutting, over-steepening, slumping of a bank or down stream sediment loading is occurring. An area may 
have erosion but there may not be evidence of 'active erosion' either as a result of well rooted vegetation or as a  
result of a condition of net sediment deposition. The area may still suffer erosion at some point in the future as a  
result of shifting of the channel       
iii) Competent Flow Velocity is the flow velocity that the bed material in the stream can support without resulting in  
erosion or scour        

 

Direct measurement of historical erosion limits was possible for the northerly 

study reach based on layered plan form alignments. Meander recession was 

measured in ten locations using demarcation to the nearest metre, reflecting the 

obtainable accuracy of the enlarged scale air photos. The 100 year erosion limits 

were determined by the equation: 

 

(∑n1:n10) / n / (2002-1976) X 100 

 

The resultant 100 year recession rate is 0.112 m yr-1 and the 100 year erosion 

limits therefore equal 11.2m. It is recommended to apply the setback as a 

curvilinear line from the outside apex of all meanders that encroach towards the 

valley slope toe.    
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The geotechnical stable slope line should be projected from locations where the 

erosion limits are greater than the valley toe to determine if the greater of the 

combined technical hazard or the staked top of valley slope is used as a 

development limit constraint. 

 

In support of the recommended erosion allowance setbacks, it is by default also 

recommended that no removal of vegetation should occur along valley walls and 

channel margins and that no concentrated stormwater, roof leader, or foundation 

collector flows should be directed to the tributary over the valley slope, without 

mitigation.  

 

Summary 
 
Development setback analysis has been done based on geomorphic screening 

of meander belt criteria and determination of the 100yr erosion limits for two 

study areas of a Willow Creek Tributary in the Township of Springwater. Meander 

belt criteria do not explicitly apply in the identified confined valley type and the 

resultant geomorphic based setback was determined based on the 100 year 

erosion limits. The 100 year erosion limits were determined to be equal to 5m for 

each of the southerly 1st order tributaries and equal to 11.2m for the northerly 2nd 

order main branch tributary. 

 

 

Prepared by, 

 

 

 

 

Bill de Geus, B.Sc., CET, CPESC, CCEP 
AquaLogic Consulting 
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Willow Creek Tributary - South Study Area, Historical Channel Comparison
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Willow Creek Tributary - North Study Area, Historical Channel Comparison
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ATTACHMENT B 
 

FIGURE 6.1 – LIMIT OF DEVELOPMENT – CARSON 
COMMUNITY WITH SECTION LOCATIONS 
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ATTACHMENT C 
 

EROSION HAZARD ASSESSMENT CROSS SECTIONS 
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ATTACHMENT A 
 

INFILTRATION CALCULATIONS 
 



Sizing of Soakaways, Infiltration 
Trenches and Chambers

Midhurst Master Drainage Plan
Project Number: 1168/1194

Date: June 2014
Designer: JMP

Step 1 - Determine In-Situ Infiltration Rates (i)

Step 2 - Determine Drawdown Time (ts)

Step 3 - Factor of Safety (Fs)

dr max = i *  ts / Vr / Fs

Fs= 2.5
i= 30 mm/hr

ts= 48 hr
Vr= 0.4 (Void ration, assuming 50 mm clearstone)

dr max = 1.44 m

Per the CVC/TRCA LID SWM Manual a safety factor of 2.5 has been applied.

Step 4 - Max Depth of Stone Trenches (all LIDs proposed have below grade 
stone based storage)

Therefore the maximum depth of 1.44 m is acheivable. To be conservative, we have 
assumed a depth of 1.0 m for all infiltration measures.

Per Tables 1 & 2 in the Hydraulic Conductivity Estimates Memo (Golder, June 3, 
2014) the average Hydraulic Conductivity for both the Carson Road and Doran Road 
sites is approximately 10-5.

Using Table C1 from the CVC/TRCA LID SWM Manual, an approximate Infiltration 
Rate for a Hydraulic Conductivity of 10-5 is 30 mm/hr.

Per the CVC/TRCA LID SWM Manual (pg. 4-61) the maximum acceptable length of 
drawdown time is 72 hours

P:\1212 Midhurst Growth Study\Sent\NVCA\2014 06(Jun) 03 - Modelling Packages\Infiltration Capacity\1212-Infiltraiton Rate and Depth-6jun14.xlsx



Private Property LIDs

Midhurst Master Drainage Plan
Project Number:1168/1194 

Date: June 2014
Designer: JMP

Average IA for Single Detached Lots without RLCB's

Assumptions: 
- all runoff from roof to soakaway pits for 25mm event
- excess topsoil in landscape areas, IA for lawns increased from 5 to 7, accounting for 20-40% reduction in runoff per
STEP document  titled, evaluation of residential lot level stormwater management practices
(http://dev.sustainabletechnologies.ca/wp/wp-content/uploads/2013/09/Residential-Lot-Level-SWM-practices_FINAL-2013.pdf)

Land Use
Average 

Area
(%)

Infiltration 
Capacity 

(mm)
Roof 46% 25

Driveway 8% 0
Landscape 46% 7

Total 100% 14.8

Average IA for Single Detached Lots with RLCB's

Assumptions: 
- all runoff from roof to soakaway pits for 25mm event
- excess topsoil in landscape areas, IA for lawns increased from 5 to 7, accounting for 20-40% reduction in runoff per
STEP document  titled, evaluation of residential lot level stormwater management practices
(http://dev.sustainabletechnologies.ca/wp/wp-content/uploads/2013/09/Residential-Lot-Level-SWM-practices_FINAL-2013.pdf)
- all runoff from area directed to RLCB to be infiltrated from 25mm event (*assume 50% landscape area)

Land Use
Average 

Area
(%)

Infiltration 
Capacity 

(mm)
Roof 46% 25

Driveway 8% 0
Landscape 46% 16 * = (7*0.5 + 25*0.5)

Total 100% 18.9

Mixed Use/School Blocks

P:\1212 Midhurst Growth Study\Sent\NVCA\2014 06(Jun) 03 - Modelling Packages\Infiltration Capacity\1212-Infiltraiton Rate and Depth-6jun14.xlsx



Public Property LID's

Midhurst Master Drainage Plan
Project Number:1168/1194 

Date: June 2014
Designer: JMP

Average IA for Township ROW (proposed previously by SCS)

Land Use Width
(m)

Average 
Area
(%)

Infiltration 
Capacity 

(mm)
Asphalt & Curb 9 45% 0

Sidewalk 3 15% 0
Landscape 8 40% 5

Total 20 100% 2.0

Average IA for Single Loaded Township ROW with Bioretention

Assumptions: 
- all runoff from non-loaded side of road to be infiltrated for 25mm event

Land Use Width
(m)

Average 
Area
(%)

Infiltration 
Capacity 

(mm)
Asphalt & Curb 9 45% 12.5

Sidewalk 3 15% 12.5
Landscape 8 40% 15

Total 20 100% 13.5

Average IA for Infiltration Galleries in Park Areas

- Maximum volume available = 50% park surface area * 1m * 0.4 stone voids
- Determine volume directed to park infiltration gallery in 25mm event
- Use lesser of two numbers 

Averate IA for Permanent Pool Drawdown

- Maximum volume available = 3.5m * 1.4m * 0.4 * NWL Perimeter
*Some ponds were assumed to have additional areas for infiltration 
based on layout.

P:\1212 Midhurst Growth Study\Sent\NVCA\2014 06(Jun) 03 - Modelling Packages\Infiltration Capacity\1212-Infiltraiton Rate and Depth-6jun14.xlsx



North Pond IA

Midhurst Master Drainage Plan
Project Number:1168/1194 

Date: June 2014
Designer: JMP

Total Weighted IA to North Pond without Public Property LIDs

Land Use Total Area 
(ha)

Average 
Infiltration 

Depth 
(mm)

Infiltration 
Volume 

(m3)

Single Detached 36.88 14.8 5455
Single Detached w RLCB 1.02 18.9 193

Townhomes 0 2.0 0
Mixed Use/School 0 15.0 0
Standard ROWs 19.16 2.0 383

Parks/Open Space* 6.33 8.0 506
SWM Ponds 3.65 4.0 146

TOTAL (w/o Public LIDs) 67.04 10.0 6684
*IA assumed based on extra topsoil depth and volume of plantings

Total Weighted IA to North Pond Including Public Property LIDs

Land Use
Upstream 
Drainage 

Area

Available 
Runoff

Available 
Storage

Proposed 
Infiltration 
Volume

Block 819 28.1 4224 6200 4224
Block 341 10.2 1533 1140 1140

Pond Infiltration Gallery 67.04 4713 1340 1340

Land Use Total Area 
(ha)

Average 
Infiltration 

Depth 
(mm)

Infiltration 
Volume 

(m3)

TOTAL (w all LIDs) 67.04 20.0 13387
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 Carson Road North Pond IA

Midhurst Master Drainage Plan
Project Number:1168/1194 

Date: June 2014
Designer: JMP

Total Weighted IA to North Pond without Public Property LIDs

Land Use Total Area 
(ha)

Average 
Infiltration 

Depth 
(mm)

Infiltration 
Volume 

(m3)

Single Detached 21.08 14.8 3118
Single Detached w RLCB 0 18.9 0

Townhomes 0 2.0 0
Mixed Use/School 4.48 20.0 896
Standard ROWs 5.59 2.0 112

Parks/Open Space* 1.5 8.0 120
SWM Ponds 1.17 4.0 47

TOTAL (w/o Public LIDs) 33.82 12.7 4293
*IA assumed based on extra topsoil depth and volume of plantings

Total Weighted IA to North Pond Including Public Property LIDs

Land Use
Upstream 
Drainage 

Area

Available 
Runoff

Available 
Storage

Proposed 
Infiltration 
Volume

Block 819 19.5 2400 540 540
Pond Infiltration Gallery 33.82 3622 1500 1500

Land Use Total Area 
(ha)

Average 
Infiltration 

Depth 
(mm)

Infiltration 
Volume 

(m3)

TOTAL (w all LIDs) 33.82 18.7 6333
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Carson Road South Pond IA

Midhurst Master Drainage Plan
Project Number:1168/1194 

Date: June 2014
Designer: JMP

Total Weighted IA to Carson Road South Pond without Public Property LIDs

Land Use Total Area 
(ha)

Average 
Infiltration 

Depth 
(mm)

Infiltration 
Volume 

(m3)

Single Detached 19.87 14.8 2939
Single Detached w RLCB 5.03 18.9 950

Townhomes 5.09 2.0 102
Mixed Use/School 3.17 20.0 634
Standard ROWs 16.95 2.0 339

Parks/Open Space* 9.68 8.0 774
SWM Ponds 2.11 4.0 84

TOTAL (w/o Public LIDs) 61.9 9.4 5823
*IA assumed based on extra topsoil depth and natural cover

Total Weighted IA to Carson Road South Pond Including Public Property LIDs

Land Use
Upstream 
Drainage 

Area

Available 
Runoff

Available 
Storage

Proposed 
Infiltration 
Volume

Block 331 6.2 967 960 960
Block 536 10.2 1590 1920 1590
Block 535 59.3 9246 2920 2920

Pond Infiltration Gallery 61.9 4181 1250 1250

Land Use Total Area 
(ha)

Average 
Infiltration 

Depth 
(mm)

Infiltration 
Volume 

(m3)

TOTAL (w all LIDs) 61.9 20.3 12544
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South Pond IA

Midhurst Master Drainage Plan
Project Number:1168/1194 

Date: June 2014
Designer: JMP

Total Weighted IA to South Pond without Public Property LIDs

Land Use Total Area 
(ha)

Average 
Infiltration 

Depth 
(mm)

Infiltration 
Volume 

(m3)

Single Detached 7.43 14.8 1099
Single Detached w RLCB 2.85 18.9 539

Townhomes 0 2.0 0
Mixed Use/School 0 20.0 0
Standard ROWs 4.73 2.0 95

Parks/Open Space* 1.46 8.0 117
SWM Ponds 1.18 4.0 47

TOTAL (w/o Public LIDs) 17.65 10.7 1896
*IA assumed based on extra topsoil depth and volume of plantings

Total Weighted IA to South Pond Including Public Property LIDs

Land Use
Upstream 
Drainage 

Area

Available 
Runoff

Available 
Storage

Proposed 
Infiltration 
Volume

Block 819 9.75 1390 2000 1390
Pond Infiltration Gallery 17.65 1126 500 500

Land Use Total Area 
(ha)

Average 
Infiltration 

Depth 
(mm)

Infiltration 
Volume 

(m3)

TOTAL (w all LIDs) 17.65 21.5 3786

P:\1212 Midhurst Growth Study\Sent\NVCA\2014 06(Jun) 03 - Modelling Packages\Infiltration Capacity\1212-Infiltraiton Rate and Depth-6jun14.xlsx





B

B

B

B

BB

B

B
B

B

B B
B

C

B
B

C

B
C

C
C B

B
B

B
B

B
B

C
C

B

B

B

B

C
C

C C C C C

CC

C

C
C

CCB

B
B

B B
B

B
B

B

B
B

B
B

B
B

B

30

33.2

30

30 35

3530

49.9

18R

23

20.75R

6.
1

38.4

24

39.8

15.5

39.3

210.3

21.2

68

238.9

20

98.8

88

20

48.8

61.7

40.3

38.3

33

6

37.9

49
.3

87.84R

180R

50R

50R

189.86R

60
R

24
.2

5R

120R

167.84R

35R

30R

24.25R

109.86R

STREET N

STREET L

STR
EET M

STREET O

STREET N

STR
EET L

STREET L

STREET C

STREET K

LA
N

E 
4

STREET B

STREET B

STREET E

ST
R

EE
T 

A

ST
R

EE
T 

J

LANE 1

LA
N

E 
2

ST
R

EE
T 

D

STREET D

ST
R

EE
T 

N

14
.6

50R

N57°00'20"E   45.47

N
57

°0
3'

05
"E

   
45

.7
2

N
32

°5
8'

45
"W

   
60

.9
6

N
33

°0
1'

15
"W

   
61

.0
0

N57°00'20"E   595.86

N
32

°4
9'

30
"W

   
30

7.
46

N
32

°0
0'

35
"W

   
98

.9
0

N
30

°2
5'

40
"W

   
12

4.
57

N
33

°5
7'

10
"W

   
83

.8
9

N70°55'05"E
7.97

N
33

°3
1'

05
"W

   
60

.4
3±

N
31

°4
5'

25
"W

   
13

3.
89

N
32

°2
3'

20
"W

   
13

9.
77

N
32

°3
6'

40
"W

   
23

9.
07

N
32

°5
5'

40
"W

   
15

8.
25

N
33

°1
2'

40
"W

   
11

7.
62

N24°56'45"E   5
27.20

N
31

°2
5'

10
"W

   
26

2.
48

N56°56'25"E   173.50 N56°56'25"E   60.96

N
32

°4
9'

30
"W

   
30

8.
20

BLOCK
544

OPEN
SPACE
0.39 ha

BLOCK 538
ENVIRONMENTAL

PROTECTION
AREA

7.71 ha

BLOCK 543

OPEN SPACE

0.88 ha

BLOCK 545
Stormwater

Management Pond
2.11 ha

BLOCK 546
Stormwater

Management Pond
1.18 ha

BLOCK 537
PARK

1.00 ha

BLOCK 536
PARK

0.96 ha

BLK 549
FUTURE DEV.

BLOCK 534
 MIXED USE

1.95 ha

BLOCK
520

LWTH
8 units

BLOCK
523

LWTH
8 units

BLOCK
524

LWTH
8 units

BLOCK
526

LWTH
8 units

BLOCK
521

LWTH
8 units

BLOCK
522

LWTH
8 units

BLOCK
525

LWTH
8 units

BLOCK
527

LWTH
8 units

BLOCK 519
LWTH
8 units

BLOCK 516
LWTH
8 units

BLOCK 512
LWTH
8 units

BLOCK 513
LWTH
8 units

BLOCK 514
LWTH
8 units

BLOCK 515
LWTH
8 units

BLOCK
533

LWTH
5 units

BLOCK 560
8m ROAD WIDENING

0.492 ha

BLOCK 561
3m ROAD
WIDENING

0.178 ha

B

C
C

C
C

C

BLOCK 559
8m ROAD WIDENING

0.081 ha

D

R187.8

R
50

39.3

15.5

39.8

10.7
9.9

38.2

6

129.7

53

15.9

42.5

21.3

37.5

48

14.2

11.8

49.5

18.9

71.7

142.7
133.8

60.4

83.9

29.8

EXISTING
RURAL

22.4

46.8

13.1

45.5

47.8

125.5
76.4

30.6

117.7

2.2

45.745.8

10.00

10.00

5.0

5.0

5.0

5.0

5.0

5.0 5.0

5.0

5.0
5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10.0

5.0 5.0

5.0

5.0 5.0

10.0

3.0
3.0

3.0

3.0

3.0

3.0
3.0

3.0

3.0

3.03.0

3.0

3.0

3.03.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0
3.0

3.03.0

3.0

3.0

3.0

3.0

3.0

3.0

ST
R

EE
T 

E

3.0

C

BLOCK
528

LWTH
8 units

BLOCK
530

LWTH
8 units

BLOCK
529

LWTH
8 units

BLOCK
531

LWTH
8 units

50.51
44.70

5.0

5.0 5.05.0

B

B

C C

B

B

BLOCK 542

OPEN SPACE

0.62 ha

20.00

BLOCK 535
PARK

1.46 ha

C

12.20

12.20

12.20

12.20

30.00

9.80

15.68

C

C

14.40

12.20
12.20

16.51

30.00

B
B

B

14.00
12.20

12.20

16.32

30.00

30.00

13.72

13.50

C
30.00

30.00

C
C

12.20
12.20

12.20

20.00

5.05.0

5.05.0

5.05.0
5.0

5.0

D

D

D

D

D

D

B

B

B

B

B

B

B

B

B

B

B

B

B
B

B
B

D

C C C C

44.45

40.33

113.17

5.0

5.0

5.
05.0

20.00
20.00

BLOCK 548
Servicing
0.04 ha

BLOCK 547
Servicing
0.06 ha

60.36

10.00

10.00

30.00

42.62

30.00
10

.00

10.00

42.60

7.08

23.00

3.0

3.0

3.0
3.0

3.0

3.0

3.0
3.0

117.08

63.88

30.12

30.27

30.50

C

33.60

12.81

44.29

54.11

13.50

30.82

19.17

14.00
12.18

12.20
12.20

12.20

12.20
12.20

12.20

13.36

13.19

30.00

30.30

30.00

20.00

20.00
12.20

12.20
12.20

12.20

14.50

40.23

44.71
50.94

57.17

15.52
12.20

12.20
12.20

11.70

29.97

30.92

33.27

14.46
13.06

13.83
15.08

13.83

5.05.0

5.0

5.0

5.05.0

5.0

5.0

30.05

BLK 551
FUTURE DEV.

BLK 552
FUTURE DEV.

BLK 557
FUTURE ROAD

BLK 558
FUTURE ROAD

BLK 553
FUTURE DEV.

BLK 555
FUTURE DEV.

31.71

20.00

45.244.24

138.37

146.00

6.80

BLK 556
FUTURE

ROAD

23.00

100R

200R

70R

C C

14.05
9.75 12.20 12.20

12.20
12.20

12.20

12.20
12.20

12.20
12.20

C 11.85

30.35

30.07

30.8232.26

34.47

42.77

49.55

49.24

50.25

B

B

B

30
R

20.00

20.00

20.00

20.0031.25

30.45

15.51

24.25R

3.0

3.0

3.0

3.0

3.0

3.0

3.03.0

3.03.0

3.03.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

20.00

20.00

3.0

3.03.0 3.03.0

3.0

5.0

5.05.0

5.0

3.0

3.0

3.0 3.0

3.0

3.
0

5.05.0
5.0

5.0

10.00

26.51

7.07

5.0

5.0

4.24

26.00

120R100R

12
3R

123R

123R

18R

22
0R

100R

100R

20.00

95R

20
.75R

10

R

70
R

65.31

20.00

20.00

20.00

20.00

47.02

47.82

STREET A

ST
R

EE
T 

A

STREET G

ST
R

EE
T 

F

STREET ISTREET H

STREET J

LA
N

E 
3

BLOCK 539
OPEN SPACE

0.04 ha

BLOCK 540
OPEN SPACE

0.18 ha

BLOCK 541

OPEN SPACE

1.28 ha

5.05.0

5.05.0

20.00
10.00

10.0

10.0

42.60

10.00

5.0

5.0

12.20
9.75

9.75
10.08

12.20
12.20

9.75 10.79

30.00

30.00

30.00
30.00

9.75
9.75

9.75
9.75

9.75

33.40

12.20

12.20

12.20

12.20

12.20

12.20

12.20 32.28

11.23
9.75

9.75

9.75

12
.20

12.20
9.75

9.75

30.59

31.85

30.04

12.20

12.20
9.76 9.75 9.75 9.75 9.75 10.60

12.02
9.75 30.26

30.51

9.75 9.75 9.75 9.75 9.75

9.75 9.75
11.96

41.07

43.99

46.84

12.20
11.05

B

9.75
9.75

9.75
9.75

12.78

23.00
20.00

10.00

10.00

10.00 10.00

5.05.0

5.0 5.0

20.00

23.00

10.00

10.00

10.00 10.00

30.00

20.00

20.00

3.0

3.0

3.03.0

45.75

10.00

5.0

5.0

8R

20.00

10.00

50.45

Top of Bank

19.55

4.24

233.20

35.90

10.00
10.00

10.00

30.54

20.00

20.00

83.38

D

BLK 550
FUTURE DEV.

C

BLK 554
FUTURE DEV.

24
.2

5R

B

B

B

B

B

B

D

D

B

B

B

D

D

D

B

B

B

D D

DD

B B B

B B B

D
D

DD

B B B

B B B

B B B BC C C C C C

B B B BC C C C C C

B B B BC C C C C

B B B BC C C C C

B

B

C

C

C

B

B

B

B

C

C

C

B

B

B

B

C
C

C

B

C
C

C

B

11.70

C C C

C

B
B

B

C

C

C
C

B

B

B

B

B

B

D
D

C

C
C

B
B

B

C C

C C

C
C

C B
B

B
B

C

C C
C B

B
B

C CBBBBB C

C CBBBBB C

D

D

B

B

B

D

D DC CC CC CC C BBBBB
20.00C

C CCBB DD

D

B

B

B
D

D

B

B

B

B

B

D

B

B

BD

D

B

B

B

D
D

D

DD

D

D

D
B

B

B

B

B

B
B

C
C

C

C
C

C
C

C
C

C
C

C

C
C

C
C

C
C

C

C
C

C
C

C
C

C

C

D

13.86

B

B

B

B

CC

C
C

C
C

C

C

B
B

B

B

B
C

B

B

14.11

B
B

B
B

B

B
B

B
C

C
C

C

C
C

C C

C

C C
C C C

B

D D D D

D

D

D

D
B

B
B

B
B

B

B

B

B

B

B

B

B
B

B

B

B

C C

C C

C C

C C

C C

13.50

12.20

12.20
13.50

23.8035.5710.99

32.65
15.85

12.20
12.20

12.20
12.20

9.75
9.75

13.50

35.02

D

11.56

B

D

D

B

13.50

9.75

9.78

9.75

10.24

9.75 9.75 9.75 9.75

33.94

39.41

47.17

29.95

34.71

C

C

C
C

C

B
B

B

11.70
12.20

12.20
12.20

11.70
11.70

12.20
12.20

12.20
11.70

30.00

30.00

30.00

30.00

9.80
9.75

9.75
9.75

9.75

11.64
9.75

9.75
9.75

12.20
12.20

30.00

30.00

30.00

30.00

9.75
9.75

11.70
9.75

9.75
9.75

12.20
12.20

9.75
9.76

12.20
12.20

12
.20

11.70

12.20

12.20

12.20

12.20

16.54

31.40

31.40

30.85

12.20

12.20

12.20

12.20

38.94

35.96

35.96

13.50
12.20

12.20
9.75

9.75
9.75

9.75

36.52

37.43

39.0239.65

44.60

27.74

12.20
12.20

12.20
12.20

9.75
9.75

9.75
9.75

9.75
12.20

12.20
12.20

12.20
9.75

9.75
9.75

9.75
9.75

9.75
9.75

9.75
9.75

33.8233.79

33.53

33.30

33.23

33.02

32.91

C

9.75
9.75

9.75
9.75

13.42

30.00

35.09

30.01

34.93

30.26

30.00 9.75
9.75

9.75
9.75

9.75
12.20

12.20
12.20

9.75
9.75

13.02

30.00

30.00

30.00

31.72

30.00

30.00

11.79

13.18

12.20
12.20

9.75

31.01

11.70
12.20

12.20
12.20

11.84

32.85

30.10

31.05

30.14

11.45

9.75
9.75

9.75

9.75
9.75

12.20
12.20

9.75 9.75 9.75
9.75

30.00

29.97

30.7031.99

31.85

11.70
12.20

12.20
12.20

11.70

30.00

30.00

11.70
12.20

12.20
12.20

11.70

30.00

30.00

30.00

9.75 9.75

30.00

11.48

11.48 12.20
9.75

11.719.759.75

12.20

31.55

30.17

31.63

9.75 9.75 9.75 9.75 12.20 12.20 12.20 12.20 12.20 9.75 9.75 9.75 9.75 14.00

30.00

30.00

30.00

30.00

23.00

13.189.759.7512.2012.2012.2012.2012.20

11.70
12.20

12.20
12.20

11.70 30.00

30.00

12.20 12.20 12.20 12.20 12.20 9.75 9.75 13.40

30.00
30.00

30.00
30.00

30.00
30.00

16.3012.2012.20

9.75
9.759.75

30.00

18.69

29.75

36.94

32.29

35.92

12.20

12.20

12.20

12.20

12.20

9.75
9.75

9.75

11.70

30.79

30.00

30.00

13.39
9.75 9.75 12.20

12.20
12.20

12.20 9.75 9.75 11.70

30.00

30.00

30.00

126.79

23.00

23.00

20.00

12.20
12.20

12.20
9.75 9.75 9.75 9.75

14.28

13.74

30.03

30.03

30.03

11.70
12.20 12.20 12.20

12.03

12.59

30.10

30.10

11.70 12.20 12.20 12.20
14.05

11.88

30.04

30.04

C

9.75

9.75

9.75

9.75

9.75

12.20

12.20

12.20

12.58

12.20
13.27

10.51

9.75
9.75

9.75

9.75

9.75

13.65
11.90

10.89

36.52

33.88

32.00

30.03

29.99

29.96

30.27

30.18

30.06

29.94

9.75

9.75

9.75

9.75

12.20

12.20

9.75
9.75

9.75
9.75

9.75
9.75

36.05

32.67

30.81

30.87

11.49

9.75
9.75

9.75 30.00

30.05 11.70

9.73

9.75

9.75

12.20

12.20

12.20

12.20
12.20

12.20

30.15

29.93

30.00

12.19

12.29

13.27

30.00

30.00

CCCCC

9.759.759.759.759.75

30.00

30.00

CCCCC

9.759.759.759.759.75

30.00

13.32 13.66

30.00

9.75
9.75

9.75
9.75

12.20
12.20

9.75

9.75
9.75

9.75

11.06

12.53

13.97

11.17
11.17

30.54

32.58

34.53

11.17
11.71 37.65

36.80

36.23

9.75
9.75

9.75
12.20

37.20

36.55

35.21

32.77 12.20
12.20

9.75

10.95

13.34

30.10

CC
C

C
C

C
C

C

C

C

C
C C

C
C

C
C

C
C

C

C
C

C

C

C

C
C

C

C

CC

C

11.70
12.20

12.20
12.20

13.20

30.00

30.00

11.70
12.20

12.20
12.20

11.70

9.75 9.75 9.75 12.20 12.20 12.20 12.20 12.20 9.75 10.00

10.009.75 9.75 9.75 12.20 12.20 12.20 12.20 12.20 9.75

31.50
30.00

31.50
30.00

31.50
30.00

11.70
12.20

12.20
12.20

13.20

30.00

30.00

11.70
12.20

12.20
12.20

11.70

9.75 9.75 9.75 12.20 12.20 12.20 12.20 9.75 9.75 9.75
29.95

31.37

30.81

30.25

30.00
30.00

9.75 9.75 9.75 12.20 12.20 12.20 12.20 9.75 9.75 9.75

30.00
30.00

30.00
30.00

11.70 12.20 12.20 12.20 11.70

30.00

30.00

9.75
9.75

9.75
9.75

12.25
9.75

9.75
9.75

9.75

9.75
9.75

9.75
9.75

12.25
9.75

9.75
9.75

9.75

30.00 30.00

30.00 30.00

30.00 30.00

11.70 12.20
12.20 12.20 11.70

36.89

30.88

35.4011.70
12.2012.20

12.2011.70

29.89

35.03

32.78

9.75
9.75

9.75
12.20

12.20
12.20

12.20

9.75
9.75

9.75
12.20

12.20
12.20

12.20

14.05

14.45 12.20 12.20 12.20 11.70

13.00

1

2

3

4

5

6 7 8 9 10 11 12 13 14 15

16

17

18

19

20

21222324252627282930

31

32

33

34

35

36 37 38 39 40 41 42 43 44 45

46

47

48

49

50

51525354555657585960 6162636465

66

67

68

69

70

71

72

73 74 75 76 77

78

79

80

81

82

83

84

8586878889

90

91

92

93

94

95

96

97

98

99 100 101 102 103

104

105

106

107

108

109

110

111
112

113
114

115
116

117
118

119
120

121
122

123
124

125
126

127
128

129
130

131
132

133
134

135
136

137138
139

140
141

142
143

144145

146
147

148
149

150

151

152

153

154

155

156

157

158

159160161162163164165

166

167

168

169

170

171

172

173
174

175

176
177

178
179

180

181

182
183

184

185

186

187

188

189

190

191

192

193194195196197198199

200

201

202

203

204

205

206

207

208
209

210
211

212

213

214

215

216

217

218

219

220

221
222

223

224

225

226
227

228

229

230

231

232

233

234

235

236
237

238

239

240

241

242

243

244

245
246

247

248
249

250
251

252

253

254

255

256

257

258

259
260

261262
263

264
265

266
267

268
269

270
271

272
273

274275
276277278279

280
281

282
283284

285

286

287
288

289 290 291 292
293

294

295

296
297

298
299

300
301

302
303

304

305

306

307

308
309

310
311

312
313314

315
316

317
318

319

320

321

322

323

324

325

326

327

328

329

330
331332333

334

335

336

337

338
339

340
341

342
343

344

345

346

347

348

349

350
351

352
353

354
355

356
357

358
359

360
361

362
363

364
365

366
367

368
369

370

371

372

373

374

375

376

377

378
379

380

381

382

383

384

385

386

387

388

389
390

391

392

393
394

395
396

397
398

399
400

401
402

403
404

405

406

407

408

409

410

411

412

413

414

415416
417

418
419

420
421

422
423

424
425

426
427

428
429

430
431

432
433

434
435

436
437

438
439

440
441

442
443

444

445

446

447

448

449

450

451

452

453
454 455

456 457

458

459

460

461

462

463

464

465

466

467 468 469 470 471 472 473 474

475
476477

478
479 480 481

482483484485486487488489

490
491

492 493 494 495 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510 511

BLOCK 517
LWTH
8 units

BLOCK 518
LWTH
8 units

48.4539.0039.0040.80

40.35
30.00

30.00

48.4539.0039.0040.80

34.99

42.60
39.00

39.00
47.68

39.00
39.00

42.60

35.00

BLOCK
532

LWTH
4 units

35.00

30.73
27.30

25.11

65.5

200R

10
0R

60R

C

20.00

23.00

23.00

20.00

20.00

20.00

20.00

20.00

20.00

20.00

12.21

4.25R

4.25R

4.25R

200R

10R

3.0 3.0

30.00

31.66

30.00

30.36

30.0231.59

30.0730.59

30.0030.00

31.12

31.73

31.04
30.62

4.25R

20.00

80R

14.12 14
.16

143.13

14
.16

14.12

25.31

11.70
10.33

36.89

79.07

29.65

21.81

30.12

21.28

13.39

55.07
32.38

7.45

33.05

46.88

48.62

190.02

38.33

106.53

20.46

56.40

C

ADDITIONAL INFORMATION

SURVEYOR'S CERTIFICATE

Date: December 23, 2009
Project No.: 12-2139Scale: 1:2000

SP-T-1006

County of Simcoe
Township of Springwater

Part of Lots 16 & 17

RPE Surveying Ltd.

Paul Edward

DRAFT PLAN OF 

Tel: (905) 513-0170 
Markham, Ontario, L3R 6B3
140 Renfrew Drive, Suite 201

www.mgp.ca

KEY PLAN

Prepared by:

AS REQUIRED UNDER SECTION 51(17) OF THE
PLANNING ACT, CHAPTER P.13(R.S.O. 1990).
(a),(e),(f),(g),(j),(l) - As shown on the Draft Plan.
(b),(c) - As shown on the Draft and Key Plan.
(d) - Land to be used in accordance with the Schedule
of Land Use.
(i) - Sandy loam.
(h),(k) - Full services and water supply to be provided.

I hereby certify that the boundaries of the lands to be
subdivided as shown on this Plan and their relationship
to the adjacent lands are accurately and correctly shown.

Ontario Land Surveyor

Concession 6

SUBDIVISION

1757689 Ontario Inc. Date

A. Hickling & R. Hickling
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Net Density - 680 units / 44.95 ha = 15.1 upha
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1757690 Ontario Inc. Date

OWNER'S AUTHORIZATION
I hereby authorize Malone Given Parsons Ltd. to prepare
and submit this Draft Plan of Subdivision to the County
of Simcoe.

(Excludes Environtmental Protection Area and High Density / Mixed Use Block)
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ADDITIONAL INFORMATION

SURVEYOR'S CERTIFICATE

Date: December 23, 2009
Project No.: 12-2139Scale: 1:1250

SP-T-1007

County of Simcoe
Township of Springwater

Part of Lot 16

R-PE Surveying Ltd.

Paul Edward

DRAFT PLAN OF 

Tel: (905) 513-0170 
Markham, Ontario, L3R 6B3
140 Renfrew Drive, Suite 201

www.mgp.ca

KEY PLAN

Prepared by:

Date     Revision  Rev.#

AS REQUIRED UNDER SECTION 51(17) OF THE
PLANNING ACT, CHAPTER P.13(R.S.O. 1990).
(a),(e),(f),(g),(j),(l) - As shown on the Draft Plan.
(b),(c) - As shown on the Draft and Key Plan.
(d) - Land to be used in accordance with the Schedule
of Land Use.
(i) - Sandy loam and loamy sand.
(h),(k) - Full services and water supply to be provided.

I hereby certify that the boundaries of the lands to be
subdivided as shown on this Plan and their relationship
to the adjacent lands are accurately and correctly shown.

Ontario Land Surveyor

Concession 5

SUBDIVISION

1757699 Ontario Inc. Date

OWNER'S AUTHORIZATION
I hereby authorize Malone Given Parsons Ltd. to prepare
and submit this Draft Plan of Subdivision to the County
of Simcoe.

Rome

SCHEDULE OF LAND USE

13.47

0.03Walkways

7.62

13
Lots 1-311

UNITS

TOTAL

LAND USE AREA (ha)LOT/BLOCK

Block 328 Mixed Use 1.22
Blocks 329

Park

12.83

Block 331

Environmental Protection Area

0.48

0.60

99

Blocks 312-327 2.07

Single Detached - 18.30m (AA units)
Single Detached - 15.25m (A units)
Single Detached - 12.2m (B units)

Laneway Townhouse Residential LWTH

85

114

Road Widenings

425 40.03

Blocks 332-333
Blocks 334-335

Low Density Residential

23.0m ROW
20.0m ROW
10.0m Lane

1,269m
1,884m

681m
3,834m

Subject Lands

LAND USE

Other Lands Owned by Applicant

Date

Net Density - 425 units / 27.16 ha = 15.6 upha
(Excludes Environmental Protection Area)

0.12Servcing BlockBlock 336
Streets A ,B & F
Streets C-E, G-J
Lanes 1-4

April 8, 2014 Revised as per Township and agency comments 1  

Township of Springwater

0 500m 1km

Blocks 330 1.59Open Space

SEE ORIGINAL

SEE ORIGINAL

May 14, 2014 Revised as per Township and agency comments 2  

Single Detached - 9.75m (C units) 77
Single Detached - 11.6m (E units) 37

jpriamo
Line

jpriamo
Text Box
To Carson Road South Pond



Russell Road Pond IA

Midhurst Master Drainage Plan
Project Number:1168/1194 

Date: June 2014
Designer: JMP

Total Weighted IA to North Pond without Public Property LIDs

Land Use Total Area 
(ha)

Average 
Infiltration 

Depth 
(mm)

Infiltration 
Volume 

(m3)

Single Detached 31.07 14.8 4596
Single Detached w RLCB 5.81 18.9 1098

Townhomes 9.52 2.0 190
Mixed Use/School 3.44 20.0 688
Standard ROWs 23.62 2.0 472

Parks/Open Space* 7.4 8.0 592
SWM Ponds 4.39 4.0 176

TOTAL (w/o Public LIDs) 85.25 9.2 7812
*IA assumed based on extra topsoil depth and volume of plantings

Total Weighted IA to North Pond Including Public Property LIDs

Land Use Total Area 
(ha)

Average 
Infiltration 

Depth 
(mm)

Infiltration 
Volume 

(m3)

Single Loaded ROW w 
Bioretention 2.5 13.5 338

Land Use
Upstream 
Drainage 

Area

Available 
Runoff

Available 
Storage

Proposed 
Infiltration 
Volume

Main Park Infiltraiton Gallery 53.5 8472 3200 3200
Block 558 0.6 95 150 95
Future 1 1.9 301 360 301
Future 2 1.2 190 66 66
Future 3 4.6 728 1008 728
Future 4 0.8 127 232 127

Block 553 7.25 1053 1900 1053
Block 553A 4.25 673 1016 673
Block 553B 4.75 451 1100 451
Block 553C 6.5 963 1100 963

Block 555/556/557 66 2921 2980 2921
Pond Infiltration Gallery 85.25 2584 1300 1300

Land Use Total Area 
(ha)

Average 
Infiltration 

Depth 
(mm)

Infiltration 
Volume 

(m3)

TOTAL (w all LIDs) 85.25 23.5 20028

P:\1212 Midhurst Growth Study\Sent\NVCA\2014 06(Jun) 03 - Modelling Packages\Infiltration Capacity\1212-Infiltraiton Rate and Depth-6jun14.xlsx





EXISTING RESIDENTIAL

EXISTING RURAL

STR
EET  'A'

STREET 'F'

STREET 'E'

STREET  'A'

BLO
C

K 613   PAR
K

0.95 ha.

BLOCK 618
OPEN SPACE

0.05 ha.

STREET 'O'

STR
EET 'P'

LAN
E 10

LAN
E 7

LAN
E 6

LAN
E 5

STR
EET 'J'

STR
EET 'M

'

STR
EET 'N

'

STR
EET 'H

'

STR
EET 'B'

STREET 'L'

STREET 'K'

STREET 'Z'

STREET 'C'

STREET 'G'

STREET 'G'

LANE 9 LANE 8

LANE 3

STR
EET 'J'

STR
EET 'B'

STR
EET 'H

'

STREET 'C'

STR
EET 'I'

STR
EET 'I'

BLOCK 626
8.0m ROAD
WIDENING

0.79 ha.

BLOCK 627
8.0m ROAD
WIDENING

0.77 ha.

BLOCK 611
MIXED USE

0.96 ha.

BLOCK 624
WALKWAY

0.03 ha.

BLOCK 619
OPEN SPACE

0.17 ha.

BLOCK 623
WALKWAY

0.01 ha.

STR
EET 'B'

BLOCK
581

LWTH
8 Units

BLOCK 566
LWTH
8 Units

EXISTING RURAL

BLOCK 621
ENVIRONMENTAL

PROTECTION
AREA
0.07 ha.

BLOCK 614
PARK
1.62  ha.

BLOCK 615
PARK
0.51 ha.

BLOCK 616
PARK
0.61 ha.

BLOCK 617
PARKETTE

0.37 ha.

23.00

8.47

8.00

10.0

31.00

7.10 149.40 7.0
2

31.00

14
.05

62.28
7.12

31.00

R=
18

.0
0

R
=40.00

R
=60.00

R=
24

.2
5

R=1
3.0

0

66.30

30.71
7.06

220.96

14
.18

54.66

7.0
7

19.05

14.13

20.00

8.00

10.00

7.98

23.00

23.00

10.00

10.00

23.00

20.00

R=18.00

R=360.00

20.0020.00

20.00

20.00

20.00

20.00

23.00

20.00

10.00

20.00

23.00

20.00

10.00

20.00

20.00

20.00

R=340.00

20.00

20.00

20.00

10.00

10.00

R
=251.50

R
=228.50

23.00

23.00

10.00

10.0020.00

20.00

10.00

10.00
20.00

20.00

20.00

20.00
20.00

20.00

R=250.00

R=230.00

23.00

23.00

7.0
4

130.00
7.10

10.00

R=17.00

96.46

60.94

5.41

44.83
40.65

20.00

20.00

20.00

20.00

6.30

R=240.00

R=25.00
R=240.00

R=220.00

20.00

BLOCK 620
OPEN SPACE

0.14 ha.

8.00

14.1m

3.
0

3.0

3.0

3.0

3.0

3.0

3.
0

3.0

3.
0

3.0 3.0

3.0

3.0

3.
0

3.
0

3.0

3.0

3.0
3.0

3.0

3.
0

3.0

3.0

3.
0 3.0

3.0

3.0

3.0

3.
0

3.0

3.0

3.
0

3.
0

3.0

3.0

3.
0 3.0

3.0

3.0

3.0

3.0

3.0

3.
0

3.0

3.0

3.0

3.0

3.0

3.0

3.
0

3.
0

3.0

3.0

3.0

3.0

3.0
3.0

3.0

3.0

3.0

3.0

3.
0

3.0

3.0

3.0

3.03.0

3.
0

3.0

3.
0 3.0

3.0

3.
0

3.0 3.0

3.0 3.
0

3.0 3.0

3.0

3.0

3.
0 3.0

3.0

3.
0

3.0

3.0

3.0

3.
0

3.0 3.0

3.0

3.0

3.
0

3.0

3.0

3.
0

3.0 3.0

3.0 3.0

3.0

3.
0

3.0

3.0

3.
0

3.0

3.0

3.
0

3.0 3.0

3.0

3.0

3.
0 3.0

3.0

5.
0

5.0

5.
0

5.
0

5.0 5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.05.
0

5.
0

5.0 5.0

5.0

5.0

5.
0 5.0

5.0

5.0

5.0

5.0

5.05.
0

5.0

5.
0

5.
0

5.0

5.0
5.0

5.0

5.0

5.05.0

5.
0

5.0

5.0

5.
0

5.0

5.0

5.
0

5.0

5.
0

5.
0

5.0 5.0

5.0
5.0

5.0

5.0

5.
0

5.
0

5.0

5.0

5.
0

5.
0

5.0

5.
0

5.0

5.0

5.
0

10.0

10
.0

10.0

10.0

10.0

10
.0

10.0

10.0

10
.0

10.0

10
.0

10.0

10
.0

10
.0

10.0

10
.0

10.0

10
.0

36.54

20.00

10.0

5.0

5.0

5.0

5.
0

5.
0

3.
0

3.0

3.0 3.
0 20.00

10.00

BLOCK 568
LWTH
8 Units

15.26

10
.00

20.00

STREET 'D'

STR
EET 'M

'

LANE 2

LA
N

E 
4

ST 'R'

ST
 'S

'

EX
IS

TIN
G

 R
UR

A
L

10.05.0 5.0

R=1
8.0

0

3.0

3.0

3.0

3.0

BLOCK 612
PUBLIC ELEMENTARY

SCHOOL
2.45 ha.
6.1 ac.

6.00

12.75

9.75 9.75 9.75 12.20 12.20 12.20

30.00

11.709.759.759.7512.2012.2012.20 12.20 12.20

30.00

11.70
12.20

12.20
12.20

11.70

30.00

11.70
12.20

12.20
12.20

11.70

29.61

30.00

30.00

11.70
11.70

13.66
13.66

12.20

9.759.75 9.75 9.75 13.11 12.20 12.20 12.20 13.41 9.75 9.75 9.75 9.75

9.75 9.75 9.75 9.75 13.11 12.20 12.20 12.20 13.11 9.75 9.75 9.75 9.75

30.00

30.00
30.00

30.00

9.75 9.75 9.75 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 9.77 9.75 9.75

9.75 9.75 9.75 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 9.95 9.75 9.75

31.42
31.42

11.70
11.70

12.20 12.20 12.20

34.73

31.24

32.85

34.01

33.77

32.20

30.32

31.05

11.70 12.20 12.20 12.20 11.70

30.00

30.00

11.70 12.20 12.20 12.20 11.70 11.70 12.20 12.20 12.20 11.70

30.00

30.00

11.70

30.00 30.00

11.70
9.75

9.75
9.75

9.75

9.75
9.75

9.75
9.75

9.75
12.20

12.20
12.20

9.75

9.75
12.20

12.20
12.20

9.75

9.75

9.75

9.75
11.14

9.75
11.37

11.70

11.70
9.75

9.75
9.75

9.75

9.75
9.75

9.75
9.75

9.75

30.00 30.00

12.20
12.20

12.20
9.75

9.75
9.75

10.67

9.75
12.20

12.20
12.20

9.75
9.75

9.75
10.35

30.00 30.00
30.00 30.00

9.75

9.75
9.75

9.75

9.75
9.75

9.75
12.20

12.20

12.20

12.20

12.20

12.20

12.20

12.20

9.75

9.75

9.75
9.75

9.75
10.95

9.75
9.75

9.75

30.00 30.00

11.709.759.7512.2012.2012.2012.2012.2012.2012.2012.20

30.00

30.00

179.10

137.65

160.36

136.81

11.419.7512.2012.2012.20
12.20

12.209.759.759.759.75

11.70

30.00

30.02

30.43

11.70
12.99

12.20
12.74

11.70

30.00

30.00 30.00

30.00

11.70
13.45

12.20
13.67

11.70

11.70 11.7012.4212.20 12.20

11.70 12.20 12.20 12.21 11.70

30.01

32.28

30.92

30.17

32.83

32.93

32.44

31.26

9.75 9.75 9.75 12.20 12.20 12.20 12.20 9.75 10.78

30.79

31.20

30.79

31.20

9.75 9.75 9.75 12.20 12.20 12.20 9.7512.20 11.01

9.75

9.75

12.20
12.20

12.20
12.20

12.20
12.20

12.20
12.20

30.00 30.00

11.40

11.40

12.20

12.20

12.20
12.20

9.75

12.20
12.20

9.75
11.70

9.75
9.75

11.70

30.10 30.00

30.09 30.01

9.75
9.75

9.75
12.20

12.20
12.20

12.20
12.20

12.20
12.20

12.20
9.75

9.75
11.69

30.0030.00

36.24 30.00

35.44

34.18

32.48

30.97

9.75
9.75

9.75
12.20

12.20
12.20

12.20
12.20

12.20
12.20

12.20
9.75

9.75
11.69

12.80 11.60 11.60 11.60 11.60

35.00

35.00

26.00

10.11
11.60 11.60 11.60 11.60 11.60 12.80

30.00

30.00

31.00

11.70
12.20

12.20
12.20

11.70

11.70
12.20

12.20
12.20

11.70

30.00

11.70
12.20

12.20
12.20

11.70

30.00

30.00

11.70
12.20

12.20
12.20

11.70

30.01

30.00 30.00

30.00 30.00

9.75 9.75 12.20 12.20 12.20 12.20 12.20 9.75 10.01

9.75 9.75 12.20 12.20 12.20 12.20 12.20 9.75 10.83

30.02

30.00

30.02

30.00

9.759.7512.2012.2012.2012.20

9.759.7512.2012.2012.2012.2010.40

11.07

30.00

30.00
30.00

30.00

11.70
9.75

12.20
12.20

12.20
12.20

12.20
9.75

9.75
10.04

30.00

30.0030.00

11.70
9.75

9.75 9.75

11.72

9.75
12.20

12.20

30.02

35.18
54

.23

35.71

31.68

29.95

33.05

34.76

36.97

38.55

42.29

11.25
12.20

12.20 12.20 12.20 12.20

12.20
12.20

13
.94

12
.20

12
.20

12.20

30.00

12.20
12.20

12.20
12.20

12.20
12.20 9.75 9.75 9.75 11.70

30.02

30.00

11.70

9.759.75
9.75

11.74
12.20

12.20

12.20

12.20

12.20
12.2030.00

30.00

11.70
12.20

12.20
11.70

12.20
12.20

11.7011.70 9.75 9.75 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 12.20 9.74 9.75

9.75

30.01

30.21

12.2012.2012.2012.2012.2012.2012.2012.20 11.70

30.00

30.00

B B B B B B B B

B B B B
B

B

B

B

B B

B

B

B

B
BB

B
B

B
B

B

B

B
B

B
B

B

B

B

B

B

B B B B B

B B B B

B

B

B B

B

B

B B B B B B B B B

B B B B B B B B B
B

B

B

B B B

B B B B B B B B B
B

B

B

B

B

B B B B B B B B B B B B B B

B B B B
B

B

B

BBB

B B B

B

B

BB

B

B

B

B

B B

B

B

B B

B B B B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

B

BB

B

B

B

B

B

B

B

B B B B B B

B

B

B

B B

B

B

B

B

B

B

B

B

B

B B B

B B B B
B

B

B
B B B B

B

B

B

B

B

B
BB B B B

B B B B B
B

B

B

B B B B B B B B

D

D

D

D

DD

D

D

D

D D

D D

D D

D

D

D

D

D
D

D

D

D

D

D

D

D

D D

D D D DDD

D DD D

D

D

D

D

D

D D

D

D

D

D

C C C
C C C C C C

CC

C

C C

C

C C

C C

C C C C

CCC

C C C

C C

CCCCC C CC C

C C C C

C C
C

CC

C C C

C C C

C C C

C C C

C

C

C

C

C

C

C C C C

C C C CC C C C

CCCC

C

C

C C

C

C C

C

C

C

C C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C C

C

C

C

C

C

C

C

C

C C

C

C

C

C

C

C

C

C

C

C

C

C

C C

C C

C

CC

CC C

C C

C

C

C C C C

C C C

CCC

C C C

C

C C

C

C

C

C C C

39.00 39.00 39.00 41.00

39.0039.0039.0039.0041.00

42.04
41.50

32.96
32.50

33.00

40.20

41.00

BLOCK 567
LWTH
8 Units

BLOCK 569
LWTH
8 Units

BLOCK 570
LWTH
8 Units

BLOCK 571
LWTH
7 Units

BLOCK 574
LWTH
8 Units

BLOCK 573
LWTH
8 Units

BLOCK 575
LWTH
8 Units

BLOCK 576
LWTH
8 Units

BLOCK 572
LWTH
8 Units

BLOCK
580

LWTH
8 Units

BLOCK
579

LWTH
6 Units

BLOCK
578

LWTH
6 Units

BLOCK
577

LWTH
6 Units

BLOCK 584
LWTH
6 Units

BLOCK 583
LWTH
6 Units

BLOCK 585
LWTH
8 Units

BLOCK 586
LWTH
8 Units

BLOCK 590
LWTH
8 Units

BLOCK 591
LWTH
8 Units

BLOCK 588
LWTH
8 Units

BLOCK 592
LWTH
8 Units

BLOCK 587
LWTH
8 Units

BLOCK 582
LWTH
6 Units

BLOCK 593
LWTH
8 Units

BLOCK 594
LWTH
8 Units

BLOCK 595
LWTH
8 Units

39.46

58.70

BLOCK 608
LWTH
8 Units

BLOCK 609
LWTH
8 Units

BLOCK 610
LWTH
8 Units

34.54

BLOCK 625
SERVICING

BLOCK
0.06 ha.

9.75

32.78

12.53

34.00

34.00

19.00

22.71 33.58

32.59
23.69

15.69 11.50

30.00

34.91

10.26

30.07

10.00

20.00

34.36
32.26

20.00

20.00

20.00

20.00

20.00

29.98

30.90

30.68

31.18

31.27

30.62

30.15

30.15

26.08
14.20

14.13 10
.0

10.0

3

10.58

11.70

12.30

12.20

30.00

C

C

12.56

11.34

11.30 9.75 9.75 9.75 9.75

C C

9.75
12.27

9.75
12.75

23.00

9.75

R=2
4.2

5

R=24.25 R=2
4.2

5

34.63 34.62

9.75
9.75

10.93

38.23

34.63
64.62

44.26

40.20

216.59

51.50

34.00

14
.14

51.88

LANE 1

12.00

12.00

R=12.00

R
=12.00

R=12.00

3.0

3.0

3.
0

3.0

B

B

B

B

B

B

B

B

B
B B B

B

C

C

C

C

12.20 12.20
12.20

12.20

12.20
12.20

12.20
12.20

12.20

12.20
12.20

12.20

11.70

14.86

D43.55
40.73

30.12

32.38

14.47

57.37

56.37

33.63

13.14
9.75

9.75
9.75

46.01

45.37

44.57

43.36
21.08 22.27

26.4024.45

25.05
23.64

23.63

30.00

30.00

31
.59

19.87

7.17
21.75 57.70

34.29

BLOCK 622
ENVIRONMENTAL

PROTECTION
10m BUFFER

0.16 ha.

14.59

9.82

48.03

48.69

74.24

70.29

25.34

23.45

1

2

3

4

5

6

789
10

11

12

13

14

15

16
17

18

19
20

21
22

23
24 25 26 27 28

29

3031323334
35

36
37

38
39

40

41

42

43

44

45

46

47

48

49

50

51
5253545556575859

60
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90
91 92 93 94 95 96 97 98 99 100 101 102 103

104

105

106

107

108
109110111112113114115116117118119120121

122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137

138

139

140

141

142

143144145146147148149150151152153154155156157158

159 160 161 162 163 164 165 166 167 168 169 170 171 172
173

174

175

176

177

178

179

180

181

182

183

184185186187188

189

190

191

192

193

194

195

196

197

198

199

200

201

202 203

204

205

206

207

208

209

210

211

212

213

214

215

216

217218219220221

222

223

224

225

226

227

228

229

230

231

232

233

234 235

236

237

238

239

240

241

242

243

244

245

246

247

248249250251252

253

254

255

256

257

258

259

260

261

262

263

264

265

266 267

268

269

270

271

272

273

274

275

276

277

278

279

280

281282283284285

286

287

288

289

290

291

292

293

294

295

296

297

298 299

300

301

302

303

304

305

306

307

308

309

310

311

37.11

48.56

30.00

30.00

40.8039.0039.0030.0030.0031.58

33.88

34.01

40.80

43.66 39.0039.0039.00

BLOCK 589
LWTH
8 Units

30.01

29.94

10.00

159.24

40.20

32.26

6.44

6.26

36.00

36.00

37.69

39.00
11.60

11.60
11.60

36.00

11.60
11.60

11.60
12.90

15.40
11.60

11.60

30.79

30.16

15.61
11.60

11.60
11.60

11.60
11.60

11.60
11.60

11.60
11.60

15.64 11.60 11.60 11.60 11.60 11.60 11.60 11.60 11.60 11.60 11.60 11.60 15.76

15.74 11.60 11.60 11.60 11.60 11.60 11.60 11.60 11.60 11.60 11.60 11.60 16.10

30.00

30.00

30.00

30.00

C C C C C C C C C C C

C C C C C C C C C C C

B

B

B B

B B

37.80

32.33

C C C

13.40 11.60 12.80

30.00

13.90
11.60

11.60
39.00

11.60
11.60

13.71

30.41

30.38

16.22
11.60

11.60
30.00

11.60
11.60

11.60
12.80

36.89

36.95

B

13.56
11.60

11.60
11.60

34.50
39.00

11.60
11.60

11.60
13.40

30.00

30.00

13.40
11.60

11.60
11.60

11.60
39.00

39.00
38.64

30.00

30.00

13.40
11.60

11.60
11.60

11.60
34.50

39.00
40.80

39.73

36.78

36.78

36.78

BLOCK 596
LWTH
7 Units

BLOCK 597
LWTH
8 Units

BLOCK 598
LWTH
8 Units

BLOCK 601
LWTH
7 Units

BLOCK 600
LWTH
8 Units

BLOCK 599
LWTH
8 Units

41.40

34.36

4.7
0

BLOCK 602
LWTH
7 Units

BLOCK 603
LWTH
8 Units

BLOCK 606
LWTH
8 Units

BLOCK 607
LWTH
6 Units

15.11
11.60

11.60
11.60

36.78

36.78

13.40
11.60

11.60
11.60

30.20
34.50

BLOCK 605
LWTH
7 Units

BLOCK 604
LWTH
6 Units

36.78

B

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337
338339340341342343344345346347348349350351352353354355356357358359360361362363364

365

366367368369370

371

372

373

374

375

376

377 378

379

380

381

382

383

384

385386387388389

390

391

392

393

394

395

396 397

398

399

400

401

402

403

404

405

406

407

408
409 410 411 412 413 414 415 416 417

418

419

420

421

422

423424425426427428429430431

432 433 434 435 436 437 438 439 440 441 442 443 444
445

446

447

448

449

450 451

452

453

454

455

456

457

458459460461462463464465466467468469470471472473474475476477478479480481482483484

485486487488489490491

492

493

494

495

496
497 498 499 500 501 502 503

504

505

506

507

508 509

510

511

512

513
514 515 516 517 518 519 520 521 522

523

524

525

526

527

528529530531532533534535536

537 538 539 540 541 542 543 544 545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

E

E

E

E

EE

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

ADDITIONAL INFORMATION

Date: Dec 23, 2009
Project No.: 12-2139Scale: 1:2000

Tel: (905) 513-0170 
Markham, Ontario, L3R 6B3
140 Renfrew Drive, Suite 201

www.mgp.ca

Prepared by:

Date     Revision  

AS REQUIRED UNDER SECTION 51(17) OF THE
PLANNING ACT, CHAPTER P.13(R.S.O. 1990).
(a),(e),(f),(g),(j),(l) - As shown of the Draft Plan.
(b),(c) - As shown on the Draft and Key Plan.
(d) - Land to be used in accordance with the Schedule
of Land Use.
(i) - Sandy loam.
(h),(k) - Full services & Water Supply to be provided.

SURVEYOR'S CERTIFICATE

RPE Surveying Ltd.

Paul Edward

I hereby certify that the boundaries of the lands to be
subdivided as shown on this Plan and their relationship
to the adjacent lands are accurately and correctly shown.

Ontario Land Surveyor

1754866 Ontario Inc. Date

OWNER'S AUTHORIZATION
I hereby authorize Malone Given Parsons Ltd. to prepare
and submit this Draft Plan of Subdivision to the County
of Simcoe.

Date

SCHEDULE OF LAND USEKEY PLAN

Subject Lands Other Lands Owned by Applicant

1cm = 100m

SP-T-1001

County of Simcoe
Township of Springwater

Part of Lots 13 & 14

DRAFT PLAN OF 

Concession 3

SUBDIVISION
Bell-Coutts-Rusdor

1754865 Ontario Inc. Date

1755571 Ontario Inc. Date

20.68

0.04Walkways

14.47

244
Lots 1-565

UNITS

TOTAL

LAND USE AREA (ha)LOT/BLOCK

Block 611 Mixed Use 0.96

Blocks 613-616 Parks 3.69

Block 621 Environmental Protection Area 0.07

1.56

214

Blocks 566-610 5.65

Single Detached - 12.2m (B units)
Single Detached - 9.75m (C units)
Single Detached - 10.5m (D units)

Townhouse Residential LWTH 4.50m

52

339

Road Widenings
Roads

Totals 904 50.52

Blocks 623-624

Blocks 626-627

Blocks 618-620 Open Space

23.0m ROW
20.0m ROW
10.0m ROW

1,440m
4,637m
1,660m

0.36

7,737m

April 8/14

C:\Graham Users\Matt\Matthew Cory RPP Stamp.JPG

#
1
2Revisions as per Township & Agency Comments

April 26/13 Revised Plan Limits

Block 617 Parkette 0.37

Net Density* - 904 units / 50.45 ha = 17.9 upha
* Excludes Environmental Protection Area

Block 612 Public Elementary School 2.45

April 17/14 Add Public Elementary School Block 3
April 22/14 Revise Park and Public Elementary School Block 4

0.06Servicing BlockBlock 625

May 14/14 5

Block 622 Environmental Protection 10 Buffer 0.16

SEE ORIGINAL SUBMISSION

SEE ORIGINAL SUBMISSION

SEE ORIGINAL SUBMISSION

SEE ORIGINAL SUBMISSION

Revisions as per Township & Agency Comments

Single Detached -11.6m (E units) 55

jpriamo
Callout
Future 1

jpriamo
Callout
Future 2

jpriamo
Callout
Future 3

jpriamo
Callout
Future 4

jpriamo
Text Box
Russell Road Pond Block



 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

ATTACHMENT B 
 

HYDRAULIC CONDUCTIVITY ESTIMATES, GOLDER, 2014 
 





























 File: 213115 
 June 2020 

Appendix K 

Fluvial Geomorphology 



  

 

Geomorphological Monitoring of Matheson Creek 
in Support of Adaptive Management for  
the Midhurst Rose Alliance Development,  
Midhurst, Ontario 

Final Report 

 

Prepared for:  

Midhurst Rose Alliance Inc. 
6048 Highway #9 Unit 7 

Schomberg, Ontario 
Canada, L0G 1T0 
 

December 22, 2017 
PN14026a 



 

 

 i 

 

 

Report Prepared by: GEO Morphix Ltd. 
2800 High Point Drive, Unit 100a 
Milton, ON 

L9T 6P4 

Report Title: Geomorphological Monitoring of Matheson Creek in 
Support of Adaptive Management for the Midhurst Rose 
Alliance Development, Midhurst, Ontario 

Project Number: PN14026a 

Status: Final 

Version: 1.0 

First Submission Date: December 22, 2017 

  

Prepared by: Ben Miller, Cara Hutton, Kat Woodrow 

Approved by: Paul Villard, Ph.D., P.Geo. 

Approval Date: December 22, 2017 

  

 

  



 

 

 ii 

 

Table of Contents 

1 Introduction............................................................................................................ 1 

2 Background Review ................................................................................................. 1 

3 Geomorphological Monitoring .................................................................................... 2 

3.1 Monumented Cross Sections ............................................................................ 2 

3.1.1 Erosion Pins ........................................................................................ 3 

3.1.2 Substrate ............................................................................................ 3 

3.2 Detailed Geomorphological Assessments ........................................................... 4 

4 Summary and Conclusions ........................................................................................ 4 

5 References ............................................................................................................. 6 

 

Appendices 

Appendix A   Location Map ………………………………………………………………………………………………………………..A 

Appendix B   Photographic Record  ……………………………………………………………………………………………………B 

Appendix C  Detailed Assessment Summaries  ……………… ………………………………………………………………C 

Appendix D  Monumented Cross Section Geometry  ………………………………………………………………………D 

Appendix E   Erosion Pin Data  …………………………………………………………………………………………………………E 

Appendix F   Substrate Data   ………………………………………………………………………………………………………….F 

 



  

 

 1 

 

1 Introduction 

GEO Morphix Ltd. was retained by Midhurst Rose Alliance Inc. to complete baseline 
geomorphological monitoring for Matheson Creek and its tributaries in the Town of Midhurst, 
Ontario. Baseline geomorphological data collected through this program are in support of the 
adaptive management plan associated with the Midhurst Rose Alliance Development and will 
inform the Midhurst Master Drainage Plan. 

Baseline monitoring data characterizes the range of natural geomorphic variability within selected 
channels. It will also assist in identifying any changes to the hydrologic and sediment regime that 

could be associated with the development activities. Monitoring data also provides an opportunity 

to mitigate any impacts, should they be identified through an adaptive management approach. 

An adaptive management monitoring approach was developed in the context of the proposed 
alternative storm outlet that will direct larger flows to a tributary of Matheson Creek located along 
Gill Road. The adaptive management plan is based on the BACI approach (Before-After-Control-
Impact).  Before (pre-development) and After (post-development) sampling can be used to 
determine how and if development changes the site through time from its historical condition.  

Control (reference site) and Impact (site to potentially see changes) sampling allows the effects 
of development to be discerned from natural variability and trends.  The potentially impacted site 
and reference sites are monitored with the same protocol (methods, frequency, and timing) to 
allow for paired comparison of changes among the sites.  This approach provides a mechanism to 
adapt designs should future monitoring indicate the occurrence of unacceptable erosion impacts. 

GEO Morphix Ltd. has developed a baseline monitoring program in order to characterize the 

existing geomorphology within Matheson Creek and its tributaries downstream of the respective 
development site. Sites were selected based on proximity to the proposed outlet and sensitive 

reaches identified through the desktop assessment. Sites were also selected to provide coverage 
across a range of geomorphologically distinct reaches, where in public or roadside access was 
available. Our desktop examination of slope and geology suggested that road side and public 
access could bring us within proximity of the most sensitive channels and provide a diverse 
collection of observations. 

This second year monitoring report outlines all geomorphological monitoring that has occurred to 
date. This includes fluvial geomorphological monitoring, and more specifically, addresses potential 
adjustment in channel geometry, rates of change with regards to channel adjustment, and 
instream sediment characteristics.  Erosion thresholds were determined as part of the first report 
submitted August 22, 2016, titled Geomorpholgical Monitoring of Matheson Creek in support of 
Adaptive Management for the Midhurst Rose Alliance Development, Midhurst, Ontario. 

2 Background Review 

The Midhurst Rose Alliance Development falls within the Nottawasaga River Watershed and the 
Midhurst Secondary Plan area. Flows from these lands naturally drain into two small tributaries of 
Matheson Creek.  

Matheson Creek provides coldwater habitat for various fish species and substantial drainage to 

the Nottawasaga River system. The upstream section of these tributaries lies within an area of 
drumlin till plain and drains into a kame moraine and sand plain at the confluence of the main 
stem of Matheson Creek.  
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The Midhurst Rose Alliance Development falls within a subcatchment that drains to several 
tributaries of Matheson Creek. Proposed stormwater management plans show runoff from the 
development area piped approximately two kilometers upstream of the current receiving 
tributaries, to a new outlet at a larger tributary of Matheson Creek. The increase in flow volume 

and peaks downstream of the proposed outlet, if unmitigated, could impact stream function and 
exacerbate rates of erosion. 

Reach delineation for Matheson Creek was completed through desktop analysis. Reach delineation 
is a prerequisite of a geomorphological assessment. Reaches divide watercourses into 
homogeneous channel segments having similar inputs, outputs and controls. Indicators for reach 
breaks include: 

• Channel planform; 

• Channel gradient; 
• Physiography; 
• Land cover (land use or vegetation); 
• Flow, due to tributary inputs; 
• Soil type and surficial geology; and 
• Certain types of channel modifications by humans. 

A reach map is provided in Appendix A. Only those reaches considered relevant to the proposed 
SWM plan were further assessed in the field.  

3 Geomorphological Monitoring 

The geomorphological monitoring program was created to characterize baseline conditions within 

the Matheson Creek subwatershed. The program follows an adaptive management approach 

within the context of the proposed stormwater outlets. As such, data collected will assist in 
identifying and mitigating any potential impacts to watercourses that may occur in relation to the 
proposed development.  

Monitoring sites were established in Fall 2014. These monitoring sites were reassessed twice 
anually, in the Spring and Fall of 2015 and 2016. This report summarizes and compares all data 
spanning 2014 to 2016.   

3.1 Monumented Cross Sections 

Monumented cross sections were established and reassessed at each instream monitoring 
location. These locations include sites measured and characterized during prior detailed 
assessments and additional sites selected to provide a more robust and spatially varied 
characterization of the subwatersheds. A map of the monitoring locations is included in Appendix 

A. 

Site selection was based on the background review completed in 2014. These locations were 
selected based on sensitivity of the watercourses, proximity to the proposed pond outlets and 
development areas, and to represent a range of environmental conditions that exist within the 
subcatchments. Property access was a contributing but not a limiting factor. 

Monitoring sites were first established in the Fall of 2014. Site establishment included:  

• Establishment and measurement of permanent monumented cross sections to assess 

changes in channel and bankfull geometry over time; 
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• Establishment of erosion pins at each cross sections (one in each bank) to assess 
erosion/deposition rates over time; 

• Grain size analysis using the modified Wolman (1954) pebble count or a bed material 
sample at each monumented cross section to assess changes in substrate composition 

over time; and 
• Monumented photographs at each cross section location. 

Monumented cross sections involved the installation of permanent bank pins at two cross sections 
per monitoring location. Cross section location was chosen to monitor a variety of characteristic 
geomorphic environments, where they were present (i.e., riffles, pools, runs). During each 
monitoring event, cross sections were measured using a survey level from left to right bank pin 
while facing downstream.  

All collected monitoring data are presented in the following appendices: a photographic record 
showing each cross section presented in Appendix B and a graphical representation of each 
monumented cross section geometry presented in Appendix D.  

Reach MTS1 cross sections were unable to be surveyed in both spring and fall 2016 due to beaver 
dams causing flooding across the floodplain (photo 23 of Appendix B).  

Reach MTS2-2 cross section upstream rebar had been removed due to the unchanging swale 

feature and this cross section did not re-establish.  

Cross sections at reaches MTS2, MTS2-2, MTS3, and MTS3-d had little changes in bed and bank 
dimensions as observed in Appendix D. Fluctuations in bed dimensions were observed in cross 
sections at reaches MTN2, MTN3/4, and MTN3-C. More notably in cross section 3 of reach MTN3/4. 
The pool feature is infilling with sands.  

3.1.1 Erosion Pins 

Erosion pins were installed at each monitoring location in Fall of 2014. Two bank pins were 
installed at each monumented cross section: one on the right bank and one on the left bank.  

Each erosion pin was installed by hammering a rebar into the lower section of the bank. Bank pin 
location was selected in areas of the bank that appeared sensitive to localized erosion or 
deposition. Once installed, a typical exposure length of 0.20 m was left as a baseline for future 
monitoring. Bank pins were measured again during each monitoring event.  

Repeated measurements of erosion pins helps gauge baseline variability and note any changes in 

erosion or deposition over time. Progressive change in erosion or deposition may be indicative of 
localized geomorphic instability. In combination with other geomorphic measurements, this data 
may be used to infer larger scale geomorphic processes. 

A tabular summary of changes in bank pin exposure are presented in Appendix E. 

3.1.2  Substrate 

Bed material sampling was completed at each monumented cross section using a modified 
Wolman (1954) pebble count technique, where applicable. For cross sections that contained fine 
substrate, such as sand or silts, a bed sample was collected and sent for laboratory analysis.  

Median grain size grain size (D50) as determined through pebble counts or sediment sample 
analysis represents the size of sediment that is transported during bankfull (channel forming) 
conditions. In terms of monitoring sediment data, a change in D50 over time may be indicative of 
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a change in localized flow conditions. In combination with other geomorphic parameters, this data 
may be used to infer changes in channel processes and stability over time.  

A tabular summary of sediment data is presented in Appendix F.  

3.2 Detailed Geomorphological Assessments 

Detailed assessments were completed in 2014 at a selection of sites throughout the study area. 
Sites for the detailed assessments were selected in sensitive tributaries that were in proximity to 
the proposed outlet and to the development area. The detailed field assessments provide bankfull 
and bed slope, bank and bed sediment characteristics, cross sectional dimensions, and a visual 
assessment of channel roughness factors. Detailed assessments included the following 

observations: 

• Longitudinal profile of the channel centre line; 
• Eight (8) detailed cross sectional surveys across the watercourse; 
• Two (2) monumented cross sections were installed and included erosion pins in both 

banks.  
• Detailed instream measurements at each cross section location including bankfull channel 

geometry, riparian conditions, bank material, bank height/angle, and bank root density; 
• Bed material sampling at each cross section following a modified Wolman’s (1954) Pebble 

Count Technique or substrate sample; and 
• Velocity, discharge and observations of active/inactive sediment transport at select 

representative cross sections.  

Locations at which detailed assessments took place are provided in Appendix A. The two 
monumented cross sections installed at all detailed assessments were revisited and recorded with 

the monumented cross sections.   

Detailed assessment summaries are provided in Appendix C.  

4 Summary and Conclusions 

The Spring and Fall 2016 data show minor changes in channel conditions compared to those 

observed in the Spring and Fall of 2015 and in Fall 2014. A few cross-sections exhibited changes 
along the channel bed but minor changes within the banks.  Erosion and deposition were generally 
recorded in the range of a few centimetres at several erosion pin locations.  

Overall, the reaches have remained reasonably stable over the period of baseline monitoring. The 
slight variations documented are all within the natural variability of the system.  

Further monitoring will be completed in Spring and Fall of 2017. Additional updates will be 
provided upon completion of 2017 monitoring activities.  

We trust this report meets your requirements. Should you have any questions, please do not 
hesitate to contact the undersigned.  

Respectfully submitted,  
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Paul Villard Ph.D., P.Geo., CAN-CISEC Kat Woodrow, M.Sc. 
Director, Principal Geomorphologist  Environmental Scientist  
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Project #: 14026a 
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Photo 
1 

 

Nov 12, 2014: Reach MTN2, cross-section 1 at a riffle.  
Photograph taken facing downstream. 

Photo 
2 

 

Nov 5, 2015: Reach MTN2, cross-section 1 at a riffle.  
Photograph taken facing downstream. 
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ii 

Photo 
3 

 

Nov 16, 2016: Reach MTN2, cross-section 1 at a riffle.  
Photograph taken facing downstream. 

Photo 
4 

 

Nov 13, 2014: Reach MTN2, cross-section 2 at a pool.  
  Photograph taken facing upstream. 
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Photo 
5 

 

Nov 5, 2015: Reach MTN2, cross-section 2 at a pool.  
Photograph taken facing upstream. 

Photo 
6 

 

Nov 16, 2016: Reach MTN2, cross-section 2 at a pool.  
Photograph taken facing upstream. 
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Photo 
7 

 

Nov 25, 2014: Reach MTN3, cross-section 2 at a run.  
Photograph taken facing the left bank. 

Photo 
8 

 

Nov 5, 2015: Reach MTN3, cross-section 2 at a run.  
Photograph taken facing upstream. 
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Photo 
9 

 

Nov 16, 2016: Reach MTN3, cross-section 2 at a run.  
Photograph taken facing upstream. 

Photo 
10 

 

Nov 5, 2015: Reach MTN3, cross-section 3 at a pool.  
Photograph taken facing upstream.    
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Photo 
11 

 

Nov 25, 2014: Reach MTN3, cross-section 3 at a pool.  
Photograph taken facing the left bank.   

Photo 
12 

  

Nov 16, 2016: Reach MTN3, cross-section 3 at a pool.  
Photograph taken facing the left bank.   
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Photo 

13 

 

Nov 14, 2014: Reach MTN3-c, cross-section 6 at a riffle. 
Photograph taken facing downstream.  

Photo 
14 

 

 Nov 5, 2015: Reach MTN3-c, cross-section 6 at a riffle. 
Photograph taken facing downstream.   
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Photo 

15 

 

Nov 16, 2016: Reach MTN3-c, cross-section 6 at a riffle. 
Photograph taken facing downstream.   

Photo 
16 

 

 Nov 14, 2014: Reach MTN3-c, cross-section 5 at a pool. 
Photograph taken facing downstream.   
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Photo 

17 

 

 Nov 5, 2015: Reach MTN3-c, cross-section 5 at a pool. 
Photograph taken facing downstream.   

Photo 
18 

 

Nov 16, 2016: Reach MTN3-c, cross-section 5 at a pool. 
Photograph taken facing downstream. 
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Photo 

19 

 

Nov 13, 2014: Reach MTS1, upstream cross-section at a riffle. 
Photograph taken facing upstream. 

Photo 
20 

 

Nov 6, 2015: Reach MTS1, upstream cross-section at a riffle. 
Photograph taken facing upstream. New beaver dam downstream caused backwatering.  
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Photo 

21 

 

Nov 13, 2014: Reach MTS1, downstream cross-section at a pool. 
Photograph taken facing downstream. 

Photo 
22 

 

Nov 6, 2015: Reach MTS1, downstream cross-section at a pool. 
Photograph taken facing downstream. New beaver dam downstream caused backwatering. 
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Photo 

23 

 

Nov 16, 2016: Reach MTS1 
Photograph showing extensive backwatering due to beaver dam downstream. 

Photo 
24 

 

Nov 25, 2014: Reach MTS2, cross-section 4 at a riffle. 
Photograph taken facing upstream. 
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Photo 

25 

 

Nov 5, 2015: Reach MTS2, cross-section 4 at a riffle. 
Photograph taken facing upstream.  

Photo 
26 

 

Nov 16, 2016: Reach MTS2, cross-section 4 at a riffle. 
Photograph taken facing upstream. 
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Photo 

27 

 

Nov 25, 2014: Reach MTS2, cross-section 5 at a pool. 
Photograph taken facing upstream. 

Photo 
28 

 

Nov 5, 2015: Reach MTS2, cross-section 5 at a pool. 
Photograph taken facing upstream. 
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Photo 

29 

 

Nov 16, 2016: Reach MTS2, cross-section 5 at a pool. 
Photograph taken facing upstream. 

Photo 
30 

 

Nov 20, 2014: Reach MTS2-2, cross-section downstream of rail crossing. 
Photograph taken facing upstream. 
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Photo 

31 

 

Nov 5, 2015: Reach MTS2-2, cross-section downstream of rail crossing. 
Photograph taken facing the right bank. 

Photo 
32 

 

Nov 16, 2016: Reach MTS2-2, cross-section downstream of rail crossing. 
Photograph taken facing upstream. 
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Photo 

33 

 

Nov 20, 2014: Reach MTS2-2, cross-section upstream of rail crossing. 
Photograph taken facing downstream. 

Photo 
34 

 

Nov 5, 2015: Reach MTS2-2, cross-section upstream of rail crossing. 
Photograph taken facing downstream. 
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Photo 

35 

 

 Nov 20, 2014: Reach MTS3, cross-section upstream of road crossing. 
Photograph taken facing downstream. 

Photo 
36 

 

Nov 5, 2015: Reach MTS3, cross-section upstream of road crossing. 
Photograph taken facing downstream.  
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Photo 

37 

 

Nov 16, 2016: Reach MTS3, cross-section upstream of road crossing. 
Photograph taken facing downstream. 

Photo 
38 

 

Nov 20, 2014: Reach MTS3, cross-section downstream of road crossing. 
Photograph taken facing the left bank. 
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Photo 

39 

  

Nov 5, 2015: Reach MTS3, cross-section downstream of road crossing. 
Photograph taken facing the left bank. 

Photo 
40 

 

Nov 16, 2016: Reach MTS3, cross-section downstream of road crossing. 
Photograph taken facing the left bank. 
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Photo 

41 

 

Nov 12, 2014: Reach MTS3-d, cross-section 2 at a pool. 
Photograph taken facing downstream. 

Photo 
42 

 

Nov 6, 2015: Reach MTS3-d, cross-section 2 at a pool. 
Photograph taken facing downstream. 
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Photo 

43 

 

Nov 16, 2016: Reach MTS3-d, cross-section 2 at a pool. 
Photograph taken facing downstream. 

Photo 
44 

 

Nov 13, 2014: Reach MTS3-d, cross-section 6 at a riffle. 
Photograph taken facing downstream. 
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Photo 

45 

 

Nov 6, 2015: Reach MTS3-d, cross-section 6 at a riffle. 
Photograph taken facing downstream. 

Photo 
46 

 

Nov 16, 2016: Reach MTS3-d, cross-section 6 at a riffle. 
Photograph taken facing downstream. 
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Detailed Geomorphological Assessment Summary

Project Number: PN14026a Date: November 11, 2014

Client: Midhurst Rose Alliance Inc. Length Surveyed (m):

Location: MTN2, Matheson Crk, Midhurst, ON # of Cross-Sections: 8

Drainage Area: N/A Dominant Riparian Vegetation Type: Trees and shrubs

Geology/Soils: Glaciolacustrine deposits Extent of Riparian Cover: Continuous

Surrounding Land Use: Agricultural Width of Riparian Cover (m): >10 channel widths

Valley Type: Partially confined Age Class of Riparian Vegetation: Mature (>30 yrs)

Dominant Instream Vegetation Type: None Extent of Encroachment into Channel: Minimal

Portion of Reach with Vegetation: N/A Density of Woody Debris: Moderate

Measured Discharge (m
3
/s): Calculated Bankfull Discharge (m

3
/s):                               

Modeled 2-year Discharge (m
3
/s): Calculated Bankfull Velocity (m/s):                                

Modeled 2-year Velocity (m/s):

Bankfull Gradient (%): Sinuosity: 1.21

Channel Bed Gradient (%): Meander Belt Width (m): Not measured

Riffle Gradient (%):              Radius of Curvature (m): Not measured

Riffle Length (m): Meander Amplitude (m): Not measured

Riffle-Pool Spacing (m): Meander wavelength (m): Not measured

Minimum Maximum Average Minimum Maximum Average

Bank Height (m):

Bank Angle (deg): Torvane Value (kg/cm
2
):

Root Depth (m): Penetrometer Value (kg/cm
3
): 

Root Density (%): Bank Material (range): 

Bank Undercut (m): 0.05

3.84

12.15

1.27

105.8

3.09

3.48

0.20

0.20

1.13

Not modelled

Not modelled

Reach Characteristics

Hydrology

Longitudinal Profile

78

Profile Characteristics

0.60

0.50

0.50 1.10

Planform Characteristics

Clay to coarse sand

Bank Characteristics

0.75

605 25

0.26

45

0.05 Not measured0.24

Not measured90
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Bankfull Width (m):

Average Bankfull Depth (m):

Bankfull Width/Depth (m/m):

Wetted Width (m):

Average Water Depth (m):

Wetted Width/Depth (m/m):

Entrenchment (m):

Entrenchment Ratio (m/m):

Maximum Water Depth (m):

Manning's n:

Particle Size (mm) Subpavement:  Coarse sand

D10 : Particle shape: N/A: fines only

D50 : Embeddedness (%): N/A: fines only

D84 : Particle range (run): Coarse sand

0.035

128

12

0.170

8.05

0.730.89

0.84

0.51

Not measured

Not measured

19

1.18 0.99

10

11.35

0.57

6.90

Representative Cross-Section 4

Substrate Characteristics

0.39

8.70

0.46

26

0.580

0.425

Minimum

9.61

Maximum Average

Cross-Sectional Characteristics

12.20

Photograph of cross section 3 (looking upstream)
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Flow Competency (m/s): Tractive Force at Bankfull (N/m2):

for D50: Tractive Force at 2-year flow (N/m
2
):

for D84: Critical Shear Stress (D50) (N/m
2
):

Unit Stream Power at Bankfull (W/m
2
):

0.31

Not modelled

19.50

N/A

N/A

Channel Thresholds

This reach assessment was completed upstream of Highway 27. The creek was confined with a valley wall

contact along the left bank throughout the reach. Riparian vegetation consisted of a mixture of grasses,

shrubs, and mature trees. The reach bed and banks consisted mainly of sand throughout. There was no

riffle-pool development. Instream vegetation was not present. Average channel bankfull width and depth

were 9.61 m and 0.99 m, respectively. Channel banks displayed signs of instability (e.g., recent slumping

or failure). The channel was characterized by multiple woody debris jams with approximately one debris

jam every 15 m.

Cross Section 4 - Looking Upstream

Channel Description

General Field Observations

24.81
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Detailed Geomorphological Assessment Summary

Project Number: PN14026a Date: November 26, 2014

Client: Midhurst Rose Alliance Inc. Length Surveyed (m): 92

Location: MTN3&4, Matheson Crk, Midhurst # of Cross-Sections: 8

Drainage Area: N/A Dominant Riparian Vegetation Type: Grasses and trees

Geology/Soils: Glaciolacustrine deposits Extent of Riparian Cover: Continuous

Surrounding Land Use: Forest Width of Riparian Cover (m): >10 channel widths

Valley Type: Unconfined Age Class of Riparian Vegetation: Immature (<5 yrs)

Dominant Instream Vegetation Type: Grasses Extent of Encroachment into Channel: Minimal

Portion of Reach with Vegetation: <10% Density of Woody Debris: Low

Measured Discharge (m
3
/s): Calculated Bankfull Discharge (m

3
/s):                               

Modeled 2-year Discharge (m
3
/s): Calculated Bankfull Velocity (m/s):                                

Modeled 2-year Velocity (m/s):

Bankfull Gradient (%): Sinuosity: 1.44

Channel Bed Gradient (%): Meander Belt Width (m): Not measured

Riffle Gradient (%):              Radius of Curvature (m): Not measured

Riffle Length (m): Meander Amplitude (m): Not measured

Riffle-Pool Spacing (m): Meander wavelength (m): Not measured

Minimum Maximum Average Minimum Maximum Average

Bank Height (m):

Bank Angle (deg): Torvane Value (kg/cm
2
):

Root Depth (m): Penetrometer Value (kg/cm
3
): 

Root Density (%): Bank Material (range): 

Bank Undercut (m): 0.05

Reach Characteristics

Hydrology

Longitudinal Profile

90

Profile Characteristics

0.40

0.20

0.40 1.00

Planform Characteristics

Clay to coarse sand67

Bank Characteristics

Not measured0.16

Not measured90
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0.10

10010
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Bankfull Width (m):

Average Bankfull Depth (m):

Bankfull Width/Depth (m/m):

Wetted Width (m):

Average Water Depth (m):

Wetted Width/Depth (m/m):

Entrenchment (m):

Entrenchment Ratio (m/m):

Maximum Water Depth (m):

Manning's n:

Particle Size (mm) Subpavement:  Sand

D10 : Particle shape: N/A: only fines

D50 : Embeddedness (%): N/A: only fines

D84 : Particle range (run): Sand to coarse sand

0.030

8.27

0.601.29

0.44

0.43

Not measured

Not measured

6.72

0.91

Minimum Average

3.802.30 2.84

Maximum

Cross-Sectional Characteristics

2.05

Representative Cross-Section 8

Substrate Characteristics

2.54

2.59

3.10

0.83

0.550

0.275

0.106

0.55

2.51

0.45

11.31

0.26

5.61

Photograph of cross section 8 (looking downstream)
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Flow Competency (m/s): Tractive Force at Bankfull (N/m2):

for D50: Tractive Force at 2-year flow (N/m
2
):

for D84: Critical Shear Stress (D50) (N/m
2
):

Unit Stream Power at Bankfull (W/m
2
):

1.46

Not modelled

Channel Thresholds

This reach demonstrated a high-sinuosity and was a sand dominated system. The reach bed and banks

consisted mainly of sand throughout. Some instream grasses were present. Riparian vegetation included

grasses and immature trees. Average channel bankfull widths and depths were 2.84 m and 0.55 m,

respectively. There was poor riffle-pool formation. Only one riffle was noted downstream of the CSP at

Gill Road. Evidence of active sediment transport included fine-coarse sand saltation. The reach exhibited

near bankfull conditions during the time of the site visit, as a result of snowmelt. 

Cross Section 4 - Looking Downstream

Channel Description

General Field Observations

31.88

0.27

0.27

22.40
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Detailed Geomorphological Assessment Summary

Project Number: PN14026a Date: November 11, 2014

Client: Midhurst Rose Alliance Inc. Length Surveyed (m): 65

Location: MTS3-d, Matheson Crk, Midhurst, ON # of Cross-Sections: 8

Drainage Area: N/A Dominant Riparian Vegetation Type: Trees and shrubs

Geology/Soils: Older alluvial deposits & till Extent of Riparian Cover: Continuous

Surrounding Land Use: Forest and agricultural Width of Riparian Cover (m): >10 channel widths

Valley Type: Partially confined Age Class of Riparian Vegetation: Immature (>5 yrs)

Dominant Instream Vegetation Type: Grasses Extent of Encroachment into Channel: Minimal

Portion of Reach with Vegetation: Density of Woody Debris: Low

Measured Discharge (m
3
/s): Calculated Bankfull Discharge (m

3
/s):                               

Modeled 2-year Discharge (m
3
/s): Calculated Bankfull Velocity (m/s):                                

Modeled 2-year Velocity (m/s):

Bankfull Gradient (%): Sinuosity: 1.01

Channel Bed Gradient (%): Meander Belt Width (m): Not measured

Riffle Gradient (%):              Radius of Curvature (m): Not measured

Riffle Length (m): Meander Amplitude (m): Not measured

Riffle-Pool Spacing (m): Meander wavelength (m): Not measured

Minimum Maximum Average Minimum Maximum Average

Bank Height (m):

Bank Angle (deg): Torvane Value (kg/cm
2
):

Root Depth (m): Penetrometer Value (kg/cm
3
): 

Root Density (%): Bank Material (range): 

Bank Undercut (m):

3

Reach Characteristics

Hydrology

Longitudinal Profile

23

Profile Characteristics

0.05

No undercuts

0.20 0.30

Planform Characteristics

Clay to gravel

N/A: no riffles

N/A: no riffles

Bank Characteristics

Not measured0.03

Not measured30

0.23

15

0.00

100

0.98

0.15

Not modelled

Not modelled

N/A: no water

10%

2.04
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N/A: no riffle-pool spacing

1.0

1.5

2.0

2.5

3.0

3.5

0 10 20 30 40 50 60 70

E
le

v
a

ti
o

n
 (

m
)

Distance (m)

Bankfull Level

Channel Bed 

GEO Morphix Ltd. Page 1 of 3



Bankfull Width (m):

Average Bankfull Depth (m):

Bankfull Width/Depth (m/m):

Wetted Width (m):

Average Water Depth (m):

Wetted Width/Depth (m/m):

Entrenchment (m):

Entrenchment Ratio (m/m):

Maximum Water Depth (m):

Manning's n:

Particle Size (mm) Subpavement:  Sand

D10 : Particle shape: Sub-angular to sub-rounded

D50 : Embeddedness (%):

D90 : Particle range (run): Sand to cobbles

95

0.12

Average

Cross-Sectional Characteristics

0.09

Not measured

Not measured

0.16

16.8012.80

No water

22.10

Minimum

2.401.40 1.97

Maximum

No water

No water

No water

16.0

3.1

<2.0

Representative Cross-Section 1

Substrate Characteristics

Cumulative Particle Size Distribution
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Flow Competency (m/s): Tractive Force at Bankfull (N/m2):

for D50: Tractive Force at 2-year flow (N/m
2
):

for D84: Critical Shear Stress (D50) (N/m
2
):

Unit Stream Power at Bankfull (W/m
2
):

0.60

0.33

2.26

Not modelled

The reach was unconfined and fairly straight. There was no water in the channel at the time of

assessment. No apparent riffle-pool features were noted. The channel was intermittently defined. Riparian

vegetation was wide and included shrubs and immature trees. Average channel bankfull width and depth

were 2.0 m and 0.1 m, respectively. Substrate consisted of sand to large cobbles. No erosion was

observed. The portion of the reach upstream of Craig Road was poorly defined. 

Cross Section 7 - Looking Downstream

Channel Description

General Field Observations

24.00

24.62

Channel Thresholds
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Detailed Geomorphological Assessment Summary

Project Number: PN14026a Date: November 24, 2014

Client: Midhurst Rose Alliance Inc. Length Surveyed (m): 93

Location: MTN3-c, Matheson Crk, Midhurst, ON # of Cross-Sections: 8

Drainage Area: N/A Dominant Riparian Vegetation Type: Grasses and trees

Geology/Soils: Glaciolacustrine deposits Extent of Riparian Cover: Continuous

Surrounding Land Use: Forest Width of Riparian Cover (m): >10 channel widths

Valley Type: Partially confined Age Class of Riparian Vegetation: Established (5-30 yrs)

Dominant Instream Vegetation Type: None Extent of Encroachment into Channel: Minimal

Portion of Reach with Vegetation: N/A Density of Woody Debris: Low

Measured Discharge (m
3
/s): Calculated Bankfull Discharge (m

3
/s):                            

Modeled 2-year Discharge (m
3
/s): Calculated Bankfull Velocity (m/s):                                

Modeled 2-year Velocity (m/s):

Bankfull Gradient (%): Sinuosity: 1.06

Channel Bed Gradient (%): Meander Belt Width (m): Not measured

Riffle Gradient (%):              Radius of Curvature (m): Not measured

Riffle Length (m): Meander Amplitude (m): Not measured

Riffle-Pool Spacing (m): Meander wavelength (m): Not measured

Minimum Maximum Average Minimum Maximum Average

Bank Height (m):

Bank Angle (deg): Torvane Value (kg/cm
2
):

Root Depth (m): Penetrometer Value (kg/cm
3
): 

Root Density (%): Bank Material (range): 

Bank Undercut (m):

Reach Characteristics

Hydrology

Longitudinal Profile

63

Profile Characteristics

0.15

0.10 0.70

Planform Characteristics

Clay to sand30

0.85

1.12

Bank Characteristics

Not measured0.08

Not measured90
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0.11

Not modelled

Not modelled

N/A: no riffles

N/A: no riffles

100

No undercuts

N/A: No riffle-pool spacing

0

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

0 10 20 30 40 50 60 70 80 90 100

E
le

v
a

ti
o

n
 (

m
)

Distance (m)

Bankfull Level
1900mm CSP @ Gill Rd.

Water Surface

Channel Bed

GEO Morphix Ltd. Page 1 of 3



Bankfull Width (m):

Average Bankfull Depth (m):

Bankfull Width/Depth (m/m):

Wetted Width (m):

Average Water Depth (m):

Wetted Width/Depth (m/m):

Entrenchment (m):

Entrenchment Ratio (m/m):

Maximum Water Depth (m):

Manning's n:

Particle Size (mm) Subpavement:  Coarse sand

D10 : Particle shape: N/A: fines only

D50 : Embeddedness (%):

D84 : Particle range (run): Sand to gravel

0.030

19

0.330.56

0.13

0.14

Not measured

Not measured

14

0.34

Minimum Average

Cross-Sectional Characteristics

3.901.50 2.37

Maximum

1.50

Representatve Cross-Section 5

Substrate Characteristics

6

8

4.10

0.34

2.67

0.20

N/A: fines only

0.550
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Flow Competency (m/s): Tractive Force at Bankfull (N/m2):

for D50: Tractive Force at 2-year flow (N/m
2
):

for D84: Critical Shear Stress (D50) (N/m
2
):

Unit Stream Power at Bankfull (W/m
2
):

196.67

Not modelled

Channel Thresholds

Water levels were at bankfull at the time of the survey and the floodplain was saturated as a result of

recent snowmelt. This reach displayed a high-sinuosity and sand-dominated system. The riparian buffer

zone was wide and the vegetation included grasses and trees. Average channel bankfull width and depth

were 2.37 m and 0.25 m, respectively. Active sediment transport was noted in the form of sand saltation

was observed at the time of assessment. Little to no bank erosion was observed. 

Cross Section 7 - Looking Downstream

Channel Description

General Field Observations

17.75

N/A

N/A

15.91266252
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Detailed Geomorphological Assessment Summary

Project Number: PN14026a Date: Novemeber 25, 2014

Client: Midhurst Rose Alliance Inc. Length Surveyed (m): 74

Location: MTS2, Matheson Crk, Midhurst, ON # of Cross-Sections: 8

Drainage Area: N/A Dominant Riparian Vegetation Type: Trees

Geology/Soils: Glaciolacustrine deposits Extent of Riparian Cover: Continuous

Surrounding Land Use: Forest Width of Riparian Cover (m): >10 channel widths

Valley Type: Unconfined Age Class of Riparian Vegetation: Mature (>30 yrs)

Dominant Instream Vegetation Type: None Extent of Encroachment into Channel: Minimal

Portion of Reach with Vegetation: N/A Density of Woody Debris: Low

Measured Discharge (m
3
/s): Calculated Bankfull Discharge (m

3
/s):                             

Modeled 2-year Discharge (m
3
/s): Calculated Bankfull Velocity (m/s):                                

Modeled 2-year Velocity (m/s):

Bankfull Gradient (%): Sinuosity: 1.14

Channel Bed Gradient (%): Meander Belt Width (m): Not measured

Riffle Gradient (%):              Radius of Curvature (m): Not measured

Riffle Length (m): Meander Amplitude (m): Not measured

Riffle-Pool Spacing (m): Meander wavelength (m): Not measured

Minimum Maximum Average Minimum Maximum Average

Bank Height (m):

Bank Angle (deg): Torvane Value (kg/cm
2
):

Root Depth (m): Penetrometer Value (kg/cm
3
): 

Root Density (%): Bank Material (range): 

Bank Undercut (m):

100 5

1.74

1.56

1.22

5.88

6.30

0.01

Not modelled

Not modelled

1.22

1.56

Bank Characteristics

Not measured0.04

Not measured60

0.45
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Reach Characteristics
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Bankfull Width (m):

Average Bankfull Depth (m):

Bankfull Width/Depth (m/m):

Wetted Width (m):

Average Water Depth (m):

Wetted Width/Depth (m/m):

Entrenchment (m):

Entrenchment Ratio (m/m):

Maximum Water Depth (m):

Manning's n:

Particle Size (mm) Subpavement:  Silt, sand, and till

D10 : Particle shape: Angular to sub-rounded

D50 : Embeddedness (%): 40 to 80

D90 : Particle range (riffle): Sand to cobbles

Particle Range (pool): Silt and sand

Maximum Average

Cross-Sectional Characteristics

0.06

Minimum

<1.0

2.100.90

19.0

0.20

7

0.60

Representative Cross-Section 4

Substrate Characteristics

4

5
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Not measured

Not measured
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Flow Competency (m/s): Tractive Force at Bankfull (N/m2):

for D50: Tractive Force at 2-year flow (N/m
2
):

for D84: Critical Shear Stress (D50) (N/m
2
):

Unit Stream Power at Bankfull (W/m
2
):

Channel Thresholds

Cross Section 2 - Looking Downstream

Channel Description

General Field Observations

This reach displayed a low-sinuosity and sand dominated system. The channel was unconfined with a low

sinuosity and moderate gradient. The riparian buffer zone was wide consisted of mature trees. Riffle-pool

formation was present. Riffle substrate consisted of sand, gravel, and small cobbles. Pool substrate

consisted of silt and sand. Instream vegetation was not present. Average channel bankfull width and

depth were 1.32 m and 0.20 m, respectively. Roots were exposed in the banks. One undercut was

measured at 0.05 m. Three knickpoints were noted in the surveyed section of channel with heights of

0.19 m, 0.20 m, and 0.27 m.

54.99

0.60

0.20

0.73

Not modelled

35.20
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Figure 

1 

 

 

 

 
Reach MTN2: Cross section 1, riffle  

Channel bed and bank extent at cross section 1 for 2014 to 2016 site visits. 

 

 

 

Figure 

2 

 

 

 
Reach MTN2: Cross section 2, pool  

Channel bed and bank extent at cross section 2 for 2014 to 2016 site visits. 
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Figure 

3 

 

 

 
Reach MTN3/4: Cross section 2, run  

Channel bed and bank extent at cross section 2 for 2014 to 2016 site visits. 

 

Figure 

4 

 

 

 
Reach MTN3/4: Cross section 3, pool 

Channel bed and bank extent at cross section 3 for 2014 to 2016 site visits. 
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Figure 

5 

 

 

 
Reach MTN3-c: Cross section 5, pool  

Channel bed and bank extent at cross section 5 for 2014 to 2016 site visits. 

 

Figure 

6 

 
Reach MTN3-c: Cross section 6, run-riffle  

Channel bed and bank extent at cross section 6 for 2014 to 2016 site visits. 
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Figure 

7 

 
Reach MTS1: Upstream, riffle  

Channel bed and bank extent at upstream cross section for 2014 to 2015 site visits. 

 

Figure 

8 

 
Reach MTS1: Downstream, pool  

Channel bed and bank extent at downstream cross section for 2014 to 2015 site visits. 
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Figure 

9 

 
Reach MTS2: Cross section 4, riffle  

Channel bed and bank extent at cross section 4 for 2014 to 2016 site visits. 

 

Figure 

10 

 
Reach MTS2: Cross section 5, pool  

Channel bed and bank extent at cross section 5 for 2014 to 2016 site visits. 
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Figure 

11 

 

 
Reach MTS2-2: Upstream 

Channel bed and bank extent at upstream cross section for 2014 to 2015 site visits. 

 

Figure 

12 

 
Reach MTS2-2: Downstream  

Channel bed and bank extent at downstream cross section for 2014 to 2016 site visits. 
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Figure 

13 

 
Reach MTS3: Upstream 

Channel bed at upstream cross section for 2014 to 2016 site visits. 

 

Figure 

14 

 
Reach MTS3: Downstream  

Channel bed at downstream cross section for 2014 to 2016 site visits. 
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Figure 

15 

 
Reach MTS3-d: Cross section 2, pool  

Channel bed and bank extent at cross section 2 for 2014 to 2016 site visits. 

 

Figure 

16 

 
Reach MTS3-d: Cross section 6, riffle  

Channel bed and bank extent at cross section 6 for 2014 to 2016 site visits. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix E 
 



   E 

Reach 
Cross 

section 
Bank Pin 

Exposed Pin Length (m) 
Difference* 

(m) 
Activity 

Fall 2014 
Spring 

2015 

Fall 

2015 

Spring 

2016 

Fall 

2016 

MTN2 

XS 1 
Left Bank 0.20 0.21 0.17 0.22 0.28 -0.08 Erosion 

Right Bank 0.20 N/M 0.175 0.26 0.26 -0.06 Erosion 

XS 2 
Left Bank 0.20 0.18 0.23 N/M 0.18 0.02 Deposition 

Right Bank 0.20 0.26 0.24 0.18 0.20 0.00 Stable 

   

MTN3/4 

XS 2 
Left Bank 0.20 0.20 0.22 0.20 0.20 0.00 Stable 

Right Bank 0.20 0.20 0.21 0.21 0.22 -0.02 Erosion 

XS 3 
Left Bank 0.20 0.20 0.20 0.215 0.21 -0.01 Erosion 

Right Bank 0.20 0.21 0.27 0.26 missing -0.06 Erosion 

   

MTN3-c 

XS 5 
Left Bank 0.20 0.30 0.215 0.29 0.31 -0.11 Erosion 

Right Bank 0.20 0.23 0.215 0.20 0.22 -0.02 Erosion 

XS 6 
Left Bank 0.20 0.21 0.25 0.29 0.31 -0.11 Erosion 

Right Bank 0.20 0.215 0.20 0.255 0.28 -0.08 Erosion 

   

MTS1 

D/S XS 
Left Bank 0.20 0.16 missing missing missing 0.04 Deposition 

Right Bank 0.20 0.22 missing missing missing -0.02 Erosion 

U/S XS 
Left Bank 0.20 0.27 missing missing missing -0.07 Erosion 

Right Bank 0.20 0.25 missing missing missing -0.05 Erosion 

   

MTS2 

XS 4 
Left Bank 0.20 0.20 0.225 0.185 0.23 -0.03 Erosion 

Right Bank 0.20 0.20 0.19 0.19 0.20 0.00 Stable 

XS 5 
Left Bank 0.20 0.20 0.19 0.185 0.18 0.02 Deposition 

Right Bank 0.20 0.195 0.18 0.20 0.18 0.02 Deposition 

   

MTS2-2 

D/S XS 
Left Bank 

Erosion pins were not installed due to poorly defined banks 
Right Bank 

U/S XS 
Left Bank 

Erosion pins were not installed due to poorly defined banks 
Right Bank 

   

MTS3 

D/S XS 
Left Bank 

Erosion pins were not installed due to poorly defined banks 
Right Bank 

U/S XS 
Left Bank 

Erosion pins were not installed due to poorly defined banks 
Right Bank 

   

MTS3-d 

XS 2 
Left Bank 0.20 0.20 missing 0.11 0.13 0.07 Deposition 

Right Bank 0.20 0.20 0.355 0.34 0.34 -0.14 Erosion 

XS 6 
Left Bank 0.20 0.165 0.175 0.22 0.21 -0.01 Erosion 

Right Bank 0.20 0.18 0.20 0.215 0.225 -0.025 Erosion 

*Difference is Fall 2014 – Fall 2016, if not applicable, first measurement – last measurement 
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Appendix F 
 



   F 

Reach 
Cross-
section 

Particle 
Size 

(mm) 

Particle Size at the  
Time of Assessment 

Activity 
Fall 

2014 
Spring 
2015 

Fall 
2015 

Spring 
2016 

Fall 
2016 

MTN2 

XS 1 
D50 0.425 0.400 0.280 0.225 No 

sample 
taken 

Finer 

D84 0.580 4.750 0.500 0.400 Finer 

XS 2 
D50 22.000 N/A 11.000 45.300 25.000 In transition 

D84 160.000 N/A 90.500 180.000 89.000 In transition 

   

MTN3/4* 

XS 2 
D50 0.275 0.425 0.280 0.150 

Sample 
awaiting 
analysis 

TBD 

D84 0.550 0.200 0.475 0.275 TBD 

XS 3 
D50 0.275 0.425 0.280 0.150 TBD 

D84 0.550 0.200 0.475 0.275 TBD 

   

MTN3-c* 

XS 5 
D50 0.270 0.350 0.190 0.500 

Sample 
awaiting 
analysis 

TBD 

D84 0.550 0.200 0.315 1.090 TBD 

XS 6 
D50 0.270 0.350 0.190 0.500 TBD 

D84 0.550 0.200 0.315 1.090 TBD 

   

  MTS1* 

XS D/S 
D50 3.000 N/A 6.000 

N/A: Site not 
assessed due to 
flooding from 
beaver dams 

N/A 

D84 9.000 N/A 0.860 N/A 

XS U/S 
D50 6.400 N/A 6.000 N/A 

D84 15.000 N/A 0.860 N/A 

   

MTS2 

XS 4 
D50 11.300 N/A 52.000 0.200* 8.700 In transition 

D84 25.000 N/A 31.000 0.300* 50.000 In transition 

XS 5 
D50 0.570 N/A 0.440 0.200* No 

sample 
taken 

Finer 

D84 1.195 N/A 1.000 0.300* Finer 

   

MTS2-2 

U/S XS 
D50 

Sample not taken due to poorly defined channel. 
D84 

D/S XS 
D50 

Sample not taken due to poorly defined channel. 
D84 

   

MTS3 

U/S XS 
D50 

Sample not taken due to poorly defined channel. 
D84 

D/S XS 
D50 

Sample not taken due to poorly defined channel. 
D84 

   

MTS3-d 

XS 2 
D50 2.900 N/A <2.000 <2.000 No 

sample 
taken 

Finer 

D84 3.900 N/A 3.300 39.000 Coarser 

XS 6 
D50 19.000 N/A 19.000 8.000 4.000 Finer 

D84 <2.000 N/A <2.000 26.000 14.000 In transition 

*composite sample results from grain size analysis 

TBD – to be determined after analysis 
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1 Introduction 

GEO Morphix Ltd. was retained by the Midhurst Landownsers Group (MLG) to complete baseline 
geomorphological monitoring for several reaches of Willow Creek and Black Creek in the Midhurst 
Secondary Plan Area, within the Township of Springwater, Ontario. Baseline geomorphological 
data collected through this program are in connection with the adaptive management plan 
associated with the Doran and Carson Road Neighbourhoods and will inform the Midhurst Master 
Drainage Plan.   

Baseline monitoring data characterizes the range of natural geomorphic variability within selected 

channels. It also assists in identifying any changes to the hydrologic and sediment regime in the 

subcatchments that could be associated with development activities. Monitoring data also provides 
an opportunity to mitigate any impacts, should they be identified through an adaptive 
management approach. 

An adaptive management monitoring approach was developed in the context of six stormwater 
management ponds. Four (4) ponds are associated with the Carson Road Neighbourhood and will 
discharge into Black Creek. Two (2) ponds are associated with the Doran Road Neighbourhood 

and will discharge into Willow Creek. The adaptive management plan is based on the BACI 
approach (Before-After-Control-Impact). Before (pre-development) and After (post-development) 
sampling can be used to determine how and if development changes the creek through time from 
its historical condition. Control and Impact sampling allows the effects of development to be 
discerned from natural variability and trends. Control sites act as a reference for the system’s 
natural state. These sites are not impacted by development (i.e. changes in flow). Impact sites 

are those that may potentially see changes as a result of development (i.e. downstream of 
development, may experience changes in flow). The potentially impacted sites and reference sites 
are monitored with the same protocol (methods, frequency, and timing) to allow for paired 

comparison of changes among the sites. This approach provides a mechanism to adapt designs 
should future monitoring indicate the occurrence of unacceptable erosion impacts. 

GEO Morphix Ltd. has developed a baseline monitoring program to characterize the existing 
geomorphology within Willow Creek, Black Creek, and their tributaries downstream of the 

respective development sites. Sites were selected based on proximity to the proposed pond outlets 
and sensitive reaches identified through the desktop assessment. Sites were also selected to 
provide coverage across a range of geomorphologically distinct reaches, where public or roadside 
access was available. Our desktop examination of slope and geology suggested that road side and 
public access could bring us within proximity of the most sensitive channels and provide a diverse 
collection of observations.  

This second year monitoring report outlines all geomorphological monitoring that has occurred to 

date. This includes fluvial geomorphological monitoring, and more specifically, addresses potential 
adjustment in channel geometry, rates of change with regards to channel adjustment, and 
instream sediment characteristics. Erosion thresholds were determined as part of the first report 

submitted August 22, 2016, titled Geomorphological Monitoring of Willow and Black Creek in 
support of Adaptive Management for the Dorn and Carson Road Development, Midhurst, Ontario. 
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2 Background Review 

The Carson Road Neighbourhood falls within the Willow Creek Subwatershed and the Midhurst 
Secondary Plan Area. Flows from the proposed lands naturally drain into four locations on the 
main stem of Black Creek.  

Black Creek provides coldwater habitat for various fish species and substantial discharge to the 
Nottawasaga River system. The upstream section of Black Creek falls within an area of ice-contact 
stratified deposits of sand and gravel with minor amounts of silt, clay, and till. The Carson Road 
Neighbourhood is located in the upstream portion of the catchment that drains to the main stem 

of Black Creek. Proposed stormwater management for the development includes four stormwater 
ponds that will drain into the main stem of Black Creek. The proposed ponds are located alongside 

the western boundary of the future development.  

The Doran Road Neighbourhood is located in the upstream tributaries of the Willow Creek 
Subwatershed and the Midhurst Secondary Plan area. The main branch of Willow Creek is a 
coldwater system the contributes flow within the larger Nottawasaga watershed. Willow Creek 
passes through modern alluvial deposits of clay, silt, sand, and gravel.  These types of systems 

are less resilient to changes in flow, as fine materials are more easily transported.  

In order to mitigate impacts within Willow Creek the Doran Road Neighbourhood includes LID and 
SWM outlet control practices to reduce volume and peak flows. The stormwater management plan 
for the development includes two stormwater ponds at Pooles Road and Russel Road that will 
drain into a tributary of Willow Creek.  

Preliminary reach delineation for Willow and Black Creeks were completed by desktop analysis. 

Reach delineation is a prerequisite of a geomorphological assessment. Reaches divide 
watercourses into homogeneous channel segments having similar inputs, outputs, and controls. 

Indicators for reach breaks include: 

• Channel planform; 
• Channel gradient; 
• Physiography; 
• Land cover (land use or vegetation); 

• Flow, due to tributary inputs; 
• Soil type and surficial geology; and 
• Certain types of channel modifications by humans. 

A reach map is provided in Appendix A. Only those reaches considered relevant to the proposed 
SWM plan were further assessed in the field. 

3 Geomorphological Monitoring 

The geomorphological monitoring program was created to characterize baseline conditions within 
the Willow Creek and Black Creek subwatersheds. The program follows an adaptive management 
approach within the context of the proposed stormwater pond outlets. As such, data collected will 
assist in identifying and mitigating any potential impacts to watercourses that may occur in 
relation to the proposed future development.  

Monitoring sites were established in Fall 2014. These monitoring sites were reassessed twice 
annually, in the Spring and Fall of 2015 and 2016. This report summarizes and compares all data 
spanning 2014 to 2016.   
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3.1 Monumented Cross-sections 

Monumented cross-sections were established and reassessed at each instream monitoring 

location. These locations include sites measured and characterized during prior detailed 
assessments and additional sites selected to provide a more robust and spatially varied 
characterization of the subwatersheds. A map of the monitoring locations is included in Appendix 
A.   

Site selection was based on the background review completed in 2014. These locations were 
selected based on sensitivity of the watercourses, proximity to the proposed pond outlets and 
development areas, and to represent a range of environmental conditions that exist within the 

subcatchments. Property access was a contributing, but not a limiting, factor. 

Monitoring sites were first established in the Fall of 2014. Site establishment included:  

• Establishment and measurement of permanent monumented cross-sections to assess 
changes in channel and bankfull geometry over time; 

• Establishment of erosion pins at each cross-sections (one in each bank) to assess 
erosion/deposition rates over time; 

• Grain size analysis using the modified Wolman (1954) pebble count or a bed material 
sample at each monumented cross-section to assess changes in substrate composition 
over time; and 

• Monumented photographs at each cross-section location. 

Monumented cross-sections involved the installation of permanent bank pins at two cross-sections 
per monitoring location. Cross-section location was chosen to monitor a variety of characteristic 
geomorphic environments, where they were present (i.e., riffles, pools, runs). During each 

monitoring event, cross-sections were measured using a survey level from left to right bank pin 

while facing downstream.  

All monitoring data collected are presented in the following appendices: a photographic record 
showing each cross-section for Willow Creek locations is presented in Appendix B and for Black 
Creek locations in Appendix C; and a graphical representation of monumented cross-section 
geometry for Willow Creek locations is presented in Appendix E and for Black Creek locations in 
Appendix F.   

Over the monitoring period there has been times when particular sites were unable to be 
monitored, these occurrences are summarized below: 

• Retaining wall construction by others near the downstream location of BC8 was in progress 
during Fall 2016 monitoring. As a result, cross-sections were not monitored. The cross-
sections were not affected by construction, and monitoring proceeded in spring 2017.  

• Beaver dams were built between Fall 2015 and the Spring 2016 visits at reach WC3. One 

dam was built immediately upstream of the downstream cross-section and another dam 

10 m upstream of the upstream cross-section. These did not affect monitoring; however, 
it may cause changes in channel geometry and substrate distributions.   

• Cross-section 7, at reach WC5, was removed due to construction of an armour stone wall 
by others to stabilize the slope. The riffle cross-section was relocated upstream in Spring 
2016.  

• A pin at the downstream cross-section, at WC8, was removed and the cross-section was 

re-established in Spring 2016.  
• Monitoring at WC9 has been discontinued due to inability to re-survey the site. WC9 is 

located in a wetland, and cross-section pins continue to sink into the wetland. As a result, 



  

 

 4 

 

we are unable to complete repeated surveys of the same cross-sections. There is an 
existing monitoring site near by at WC8. 

3.1.1 Erosion Pins 

Erosion pins were installed at each monitoring location in Fall of 2014. Two bank pins were 
installed at each monumented cross-section: one on the right bank and one on the left bank.  

Each erosion pin was installed by hammering a rebar segment into the lower section of the bank. 
Bank pin location was selected in areas of the bank that appeared sensitive to localized erosion or 
deposition. Upon installation, a typical exposure length of 0.20 m was left as a baseline for future 
monitoring. Bank pins were measured again during each monitoring event.  

Repeated measurements of erosion pins helps gauge baseline variability and note any changes in 

erosion or deposition over time. Progressive change in erosion or deposition may be indicative of 
localized geomorphic instability. In combination with other geomorphic measurements, this data 
may be used to infer larger scale geomorphic processes. 

A tabular summary of changes in bank pin exposure for each cross-section is presented in 
Appendix G. 

3.1.2 Substrate 

Bed material sampling was completed at each monumented cross-section using a modified 
Wolman (1954) pebble count technique, where applicable. For cross-sections that contained fine 
substrate, such as sand or silts, a bed sample was collected and sent for laboratory analysis.  

Median grain size (D50) as determined through pebble counts or sediment sample analysis 
represents the size of sediment that is transported during bankfull (channel forming) conditions. 

In terms of monitoring sediment data, a change in D50 over time may be indicative of a change in 

localized flow conditions. In combination with other geomorphic parameters, this data may be 
used to infer changes in channel processes and stability over time.  

A tabular summary of sediment data for each cross-section is presented in Appendix H.  

3.2 Detailed Geomorphological Assessments 

Detailed assessments were completed in 2014 at a selection of sites throughout the study area. 

Sites for detailed assessment were selected in sensitive tributaries in proximity to the proposed 
outlet and to the development areas. The detailed field assessments provided bankfull and bed 
slope, bank and bed sediment characteristics, cross-sections’ dimensions, and a visual assessment 
of channel roughness factors. Detailed assessments included the following observations: 

• Longitudinal profile of the channel centre line; 
• Eight (8) detailed cross-sectional surveys across the watercourse; 

• Two (2) monumented cross-sections were installed and included erosion pins in both 

banks.  
• Detailed instream measurements at each cross-section location including bankfull channel 

geometry, riparian conditions, bank material, bank height/angle, and bank root density; 
• Bed material sampling at each cross-section following a modified Wolman’s (1954) Pebble 

Count Technique or substrate sample; and 
• Velocity, discharge and observations of active/inactive sediment transport at select 

representative cross-sections.  
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Detailed assessment summaries are provided in Appendix D. Locations at which detailed 
assessments took place are visually represented in the reach map presented in Appendix A. The 
two monumented cross-sections installed at all detailed assessment locations were revisited and 
recorded with the monumented cross-sections.   

4 Summary and Conclusions 

The Spring and Fall 2016 data show minor changes in channel conditions compared to those 
observed in Spring and Fall 2015 and in Fall 2014. Erosion and deposition were generally recorded 
in the range of a few centimetres at several erosion pin locations.  

Overall, the channels have remained reasonably stable over the period of baseline monitoring. 
The slight variations documented are all within the natural variability of the system.  

Further monitoring will be completed in Spring and Fall of 2017. Additional updates will be 
provided upon completion of 2017 monitoring activities.  

We trust this report meets your requirements. Should you have any questions, please do not 
hesitate to contact the undersigned. 

  

Respectfully submitted,  

 

  

Paul Villard Ph.D., P.Geo., CAN-CISEC Kat Woodrow, M.Sc. 
Director, Principal Geomorphologist  Environmental Scientist  
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Project #: 14028a 
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Photo 
1 

 

Dec 22, 2014: Reach WC, cross-section 2 at a run.  
Photograph taken facing downstream. 

Photo 
2 

 

Nov 9, 2015: Reach WC, cross-section 2 at a run.  
Photograph taken facing downstream. 
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Photo 
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Nov 14, 2016: Reach WC, cross-section 2 at a run.  

Photograph taken facing downstream. 

Photo 
4 

 

Dec 22, 2014: Reach WC, cross-section 7 at a run.  

Photograph taken facing the left bank. 
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Photo 
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Nov 9, 2015: Reach WC, cross-section 7 at a run.  
Photograph taken facing downstream. 

Photo 
6 

 

Nov 14, 2016: Reach WC, cross-section 7 at a run.  

Photograph taken facing downstream. 
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Photo 
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 Nov 21, 2014: Reach WC1, cross-section at a pool.  
Photograph taken facing upstream. 

Photo 
8 

 

Nov 6, 2015: Reach WC1, cross-section at a pool.  
Photograph taken facing upstream.    
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Photo 
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Nov 14, 2016: Reach WC1, cross-section at a pool.  

Photograph taken facing upstream.    

Photo 
10 

 

Nov 20, 2014: Reach WC1, cross-section a run.  

Photograph taken facing downstream/left bank. 
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Photo 
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Nov 6, 2015: Reach WC1, cross-section at a run.  
Photograph taken facing downstream. 

Photo 
12 

 

Nov 14, 2016: Reach WC1, cross-section at a run.  
Photograph taken facing downstream. 
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Photo 

13 

 

 Nov 20, 2014: Reach WC3, cross-section at a riffle.  
Photograph taken facing downstream.   

Photo 
14 

 

 Nov 6, 2015: Reach WC3, cross-section at a riffle. 
Photograph taken facing downstream.   



Project #: 14028a 

 

 

 

viii 

Photo 
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Nov 15, 2016: Reach WC3, cross-section at a riffle. 
Photograph taken facing downstream.   

Photo 
16 

 

Nov 20, 2014: Reach WC3, cross-section at a pool. 
Photograph taken facing upstream.   
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Photo 

17 

 

 Nov 6, 2015: Reach WC3, cross-section at a pool. 
Photograph taken facing upstream.   

Photo 
18 

 

Nov 15, 2016: Reach WC3, cross-section at a pool. 
Photograph taken facing upstream.   
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Photo 
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Dec 9, 2014: Reach WC5, cross-section 2 at a pool. 
Photograph taken facing the left bank. 

Photo 
20 

 

Nov 10, 2015: Reach WC5, cross-section 2 at a pool. 
Photograph taken facing the left bank.  
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Photo 
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Nov 15, 2016: Reach WC5, cross-section 2 at a pool. 
Photograph taken facing the left bank. 

Photo 
22 

 

Nov 10, 2015: Reach WC5, cross-section 7 removed from construction 
Photograph taken facing downstream. A new cross section will be established spring 2016.  
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Photo 
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June 16, 2016: Reach WC5, cross-section 1 at a riffle. 
New cross-section established in replacement of 7. Photograph taken facing downstream. 

Photo 
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Nov 15, 2016: Reach WC5, cross-section 1 at a riffle. 
Photograph taken facing downstream. 
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Photo 
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Dec 8, 2014: Reach WC6, cross-section 2 at a riffle. 
Photograph taken facing downstream.  

Photo 
26 

 

Nov 6, 2015: Reach WC6, cross-section 2 at a riffle. 
Photograph taken facing downstream.  
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Photo 
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Nov 16, 2016: Reach WC6, cross-section 2 at a riffle. 
Photograph taken facing downstream. 

Photo 
28 

 

Dec 8, 2014: Reach WC6, cross-section 5 at a pool. 
Photograph taken facing the left bank.  
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Photo 
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Nov 6, 2015: Reach WC6, cross-section 5 at a pool. 
Photograph taken facing the left bank. 

Photo 
30 

 

Nov 16, 2016: Reach WC6, cross-section 5 at a pool. 
Photograph taken facing the left bank. 
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Photo 
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Nov 28, 2014: Reach WC8, cross-section downstream of road crossing at a pool. 
Photograph taken facing downstream. 

Photo 
32 

 

Nov 10, 2015: Reach WC8, cross-section downstream of road crossing at a pool. 
Photograph taken facing downstream. 
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Photo 

33 

 

Nov 15, 2016: Reach WC8, cross-section downstream of road crossing at a pool. 
Photograph taken facing downstream. 

Photo 
34 

 

Nov 28, 2014: Reach WC8, cross-section upstream of road crossing at a run. 
Photograph taken facing upstream. 



Project #: 14028a 

 

 

 

xviii 

Photo 
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Nov 10, 2015: Reach WC8, cross-section upstream of road crossing at a run. 
Photograph taken facing upstream. 

Photo 
36 

 

Nov 15, 2016: Reach WC8, cross-section upstream of road crossing at a run. 
Photograph taken facing upstream. 
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Photo 
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May 28, 2015: Reach WC9, cross-section 7 at a run. 
Cross-section was established in Spring 2015. Photograph taken facing downstream. 

Photo 
38 

 

Nov 30, 2015: Reach WC9, cross-section 7 at a run. 
Photograph taken facing downstream.  
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Photo 

39 

 

May 28, 2015: Reach WC9, cross-section 4 at a run. 
Cross-section was established in Spring 2015. Photograph taken facing downstream. 

Photo 
40 

 

Nov 15, 2016: Both cross-sections could not be found.  
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Project #: 14028a 
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Photo 
1 

 

 Nov 28, 2014: Reach BC2, cross-section 1 at a run. 
Photo taken facing downstream. 

Photo 
2 

 

 Nov 9, 2015: Reach BC2, cross-section 1 at a run. 
Photograph taken facing downstream.  
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Nov 14, 2016: Reach BC2, cross-section 1 at a run. 
Photograph taken facing downstream. 

Photo 
4 

 

Nov 28, 2014: Reach BC2, cross-section 2 at a pool.  
Photograph taken facing downstream.   
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Photo 
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Nov 9, 2015: Reach BC2, cross-section 2 at a pool.  
Photograph taken facing downstream.  

Photo 
6 

 

Nov 14, 2016: Reach BC2, cross-section 2 at a pool.  
Photograph taken facing downstream. 
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Nov 28, 2014: Reach BC7, cross-section 5 at a pool.  
Photograph taken facing downstream. 

Photo 
8 

 

 Nov 10, 2015: Reach BC7, cross-section 5 at a pool.  
Photograph taken facing upstream.  
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Photo 
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Nov 15, 2016: Reach BC7, cross-section 5 at a pool.  
Photograph taken facing upstream. 

Photo 
10 

 

Nov 11, 2014: Reach BC7, cross-section 4 at a riffle.  
Photograph taken facing downstream. 
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Photo 
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Nov 10, 2015: Reach BC7, cross-section 4 at a riffle.  
Photograph taken facing downstream. 

Photo 
12 

 

Nov 15, 2016: Reach BC7, cross-section 4 at a riffle.  
Photograph taken facing downstream. 
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Photo 
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 Nov 21, 2014: Reach BC8 (downstream section), pool cross-section.  
Photograph taken facing upstream. 

Photo 
14 

 

Nov 10, 2015: Reach BC8 (downstream section), pool cross-section.  
Photograph taken facing upstream. 
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Photo 
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 Nov 21, 2014: Reach BC8 (downstream section), riffle cross-section.  
Photograph taken facing downstream. 

Photo 
16 

 

Nov 10, 2015: Reach BC8 (downstream section), riffle cross-section. 
Photograph taken facing downstream.    
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Photo 
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Nov 15, 2016: Reach BC8 (downstream section). 
Unable to access site due to construction. Photograph taken facing downstream.    

Photo 
18 

 

Nov 26, 2014: Reach BC8 (upstream section), cross-section 2 at a pool.  
Photograph taken facing upstream. 
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Photo 
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Nov 9, 2015: Reach BC8 (upstream section), cross-section 2 at a pool. 
Photograph taken facing upstream. 

Photo 
20 

 

Nov 15, 2016: Reach BC8 (upstream section), cross-section 2 at a pool. 
Photograph taken facing upstream. 
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Photo 
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Nov 26, 2014: Reach BC8 (upstream section), cross-section 4 at a riffle. 
Photograph taken facing upstream. No photo for July 3, 2015.  

Photo 
22 

 

Nov 9, 2015: Reach BC8 (upstream section), cross-section 4 at a riffle. 
Photograph taken facing downstream. 



Project #: 14028a 

 

 

 

xii 

Photo 

23 

 

Nov 15, 2016: Reach BC8 (upstream section), cross-section 4 at a riffle. 
Photograph taken facing downstream. 

Photo 
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 Nov 27, 2014: Reach BC10, cross-section 1 at a riffle. 
Photograph taken facing downstream. 
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Photo 
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 Nov 9, 2015: Reach BC10, cross-section 1 at a riffle. 
Photograph taken facing downstream. 

Photo 
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Nov 15, 2016: Reach BC10, cross-section 1 at a riffle. 
Photograph taken facing upstream. 
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Nov 27, 2014: Reach BC10, cross-section 2 at a pool. 
Photograph taken facing downstream. 

Photo 
28 

 

 Nov 9, 2015: Reach BC10, cross-section 2 at a pool. 
Photograph taken facing downstream. 
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Nov 15, 2016: Reach BC10, cross-section 2 at a pool. 
Photograph taken facing upstream. 
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Detailed Geomorphological Assessment Summary

Project Number: 14028a Date: 

Client: Geranium Corporation Length Surveyed (m):

Location: BC7, Black Creek, Midhurst, ON # of Cross-Sections: 

Drainage Area: N/A Dominant Riparian Vegetation Type: Trees and shrubs

Geology/Soils: Glaciolacustrine deposits Extent of Riparian Cover: Continuous

Surrounding Land Use: Forest Width of Riparian Cover: >10 channel widths

Valley Type: Confined Age Class of Riparian Vegetation: Mature (>30 yrs)

Dominant Instream Vegetation Type: None Extent of Encroachment into Channel: Minimal

Portion of Reach with Vegetation: N/A Density of Woody Debris: Low

Measured Discharge (m
3
/s): Calculated Bankfull Discharge (m

3
/s):                               

Modelled 2-year Discharge (m
3
/s): Calculated Bankfull Velocity (m/s):                                

Modelled 2-year Velocity (m/s):

Bankfull Gradient (%): Sinuosity: 1.41

Channel Bed Gradient (%): Meander Belt Width (m): Not measured

Riffle Gradient (%):              Radius of Curvature (m): Not measured

Riffle Length (m): Meander Amplitude (m): Not measured

Riffle-Pool Spacing (m): Meander wavelength (m): Not measured

Minimum Maximum Average Minimum Maximum Average

Bank Height (m):

Bank Angle (deg): Torvane Value (kg/cm
2
):

Root Depth (m): Penetrometer Value (kg/cm
3
): 

Root Density (%): Bank Material (range): 

Bank Undercut (m):

1.60

2.70

1.74

1.61

1.78

6.69

8

102.1

November 28, 2014

1.32

Not modelled

Not modelled

0.06

Reach Characteristics

Hydrology

Longitudinal Profile

59

Profile Characteristics

2.00
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Planform Characteristics

10010 67 Till, silt to small cobbles

No undercuts

Bank Characteristics

Not measured0.63

Not measured9030
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Bankfull Width (m):

Average Bankfull Depth (m):

Bankfull Width/Depth (m/m):

Wetted Width (m):

Average Water Depth (m):

Wetted Width/Depth (m/m):

Entrenchment (m):

Entrenchment Ratio (m/m):

Maximum Water Depth (m):

Manning's n :

Particle Size (mm) Subpavement:  

D10 : Particle shape: 

D50 : Embeddedness (%):

D84 : Particle range (riffle): 

Particle Range (pool): Silt and sand, few small boulders

Till

Subrounded

20 to 70

<2.0

4

0.11

0.11

Representative Cross-Section 2

Substrate Characteristics

0.035

16

Cumulative Particle Size Distribution

0.180.30

32.0

<2.0

Not measured

Medium sand to boulders

Not measured

21

0.35

1.912.20

0.21

437

12

1.10
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0.05

0.27

3.601.30 3.03
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Average
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Flow Competency (m/s): Tractive Force at Bankfull (N/m2):

for D50: Tractive Force at 2-year flow (N/m
2
):

for D84: Critical Shear Stress (D50) (N/m
2
):

Unit Stream Power at Bankfull (W/m
2
):

Channel Description

2.26

0.97

76.02

145.68

Not modelled

47.51

Channel Thresholds

This reach was steep and confined. The channel is in contact with the valley walls on both sides. The

continuous riparian vegetation consisted of mature trees. The average bankfull width and depth were 3.03 m

and 0.27 m, respectively. Riffle substrate consisted of medium sand to boulders. Pool substrate consisted of

silt and sand. A few small boulders were found in one pool. Recent slumping was observed at the valley wall

contact located at the upstream extent of the survey. Till was exposed in the bed and banks. There were

also two knickpoints with heights of approximately 0.25 m.

Cross Section 6 - Looking Downstream

General Field Observations
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Detailed Geomorphological Assessment Summary

Project Number: PN14028a Date: 

Client: Geranium Corporation Length Surveyed (m):

Location: BC8, Black Creek, Midhurst, ON # of Cross-Sections: 

Drainage Area: Dominant Riparian Vegetation Type: Grasses and trees

Geology/Soils: Glaciolacustrine deposits Extent of Riparian Cover: Continuous

Surrounding Land Use: Forest Width of Riparian Cover: >10 channel widths

Valley Type: Confined Age Class of Riparian Vegetation: Mature (>30 yrs)

Dominant Instream Vegetation Type: Rooted submergent Extent of Encroachment into Channel: Minimal

Portion of Reach with Vegetation: Density of Woody Debris: Moderate

Measured Discharge (m
3
/s): Calculated Bankfull Discharge (m

3
/s):                               

Modelled 2-year Discharge (m
3
/s): Calculated Bankfull Velocity (m/s):                                

Modelled 2-year Velocity (m/s):

Bankfull Gradient (%): Sinuosity: 1.50

Channel Bed Gradient (%): Meander Belt Width (m): Not measured

Riffle Gradient (%):              Radius of Curvature (m): Not measured

Riffle Length (m): Meander Amplitude (m): Not measured

Riffle-Pool Spacing (m): Meander wavelength (m): Not measured

Minimum Maximum Average Minimum Maximum Average

Bank Height (m):

Bank Angle (deg): Torvane Value (kg/cm
2
):

Root Depth (m): Penetrometer Value (kg/cm
3
): 

Root Density (%): Bank Material (range): 

Bank Undercut (m): 0.10

1.72

3.83

1.26

1.28

1.66

1.90

8

99.3

November 26, 2014
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Not modelled

Not modelled
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Bankfull Width (m):

Average Bankfull Depth (m):

Bankfull Width/Depth (m/m):

Wetted Width (m):

Average Water Depth (m):

Wetted Width/Depth (m/m):

Entrenchment (m):

Entrenchment Ratio (m/m):

Maximum Water Depth (m):

Manning's n :

Particle Size (mm) Subpavement:  

D10 : Particle shape: 

D50 : Embeddedness (%):

D90 : Particle range (riffle): 

Particle Range (pool): 

Sub-rounded to sub-angular

30 to 100

Coarse sand to boulders

0.07

Not measured

Coarse sand, gravel, cobbles

0.13

Representative Cross-Section 2

Substrate Characteristics

0.038

17

Cumulative Particle Size Distribution

0.190.48

Sand to cobbles

90.00

4.10

<2.00

4

Not measured

19
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Flow Competency (m/s): Tractive Force at Bankfull (N/m2):

for D50: Tractive Force at 2-year flow (N/m
2
):

for D84: Critical Shear Stress (D50) (N/m
2
):

Unit Stream Power at Bankfull (W/m
2
):

Insert Photograph

Channel Description

0.38

1.14

100.57

2.99

Not modelled

58.63

Channel Thresholds

The reach was in a confined valley with mature riparian vegetation. The reach had a steep gradient, high

sinuosity, and consisted of well defined riffle-pool sequences. Average bankfull width and depth were 0.31 m

and 0.36 m, respectively. Bank material consisted of clay to gravel. Riffle substrate consisted of coarse sand

to boulders. Pool substrate consisted of sand to cobbles. Both leaning trees and woody debris were observed

in the channel and cutbank. Erosion and exposed roots were noted along both sides of the banks. Watercress

was present, indicating groundwater inputs. 

Cross-Section 6 - Looking Downstream

General Field Observations
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Detailed Geomorphological Assessment Summary

Project Number: Date: 

Client: Length Surveyed (m):

Location: # of Cross-Sections: 

Drainage Area: Dominant Riparian Vegetation Type: 

Geology/Soils: Older alluvial deposits and till Extent of Riparian Cover: 

Surrounding Land Use: Width of Riparian Cover: 

Valley Type: Age Class of Riparian Vegetation: 

Dominant Instream Vegetation Type: Extent of Encroachment into Channel:

Portion of Reach with Vegetation: Density of Woody Debris: 

Measured Discharge (m
3
/s): Calculated Bankfull Discharge (m

3
/s):                          

Modelled 2-year Discharge (m
3
/s): Calculated Bankfull Velocity (m/s):                                

Modelled 2-year Velocity (m/s):

Bankfull Gradient (%): Sinuosity: 1.32

Channel Bed Gradient (%): Meander Belt Width (m): Not measured

Riffle Gradient (%):              Radius of Curvature (m): Not measured

Riffle Length (m): Meander Amplitude (m): Not measured

Riffle-Pool Spacing (m): Meander wavelength (m): Not measured

Minimum Maximum Average Minimum Maximum Average

Bank Height (m):

Bank Angle (deg): Torvane Value (kg/cm
2
):

Root Depth (m): Penetrometer Value (kg/cm
3
): 

Root Density (%): Bank Material (range): 

Bank Undercut (m): 0.00

1.70

6.51

1.72

1.45

1.19

4.61

Not modelled

Not modelled

0.07

Forest

Hydrology

1.01

20%

Rooted submergent

>10 channel widths

Immature (<5 yrs)

Low

Minimal

N/A

Unconfined

PN14028a

BC10, Black Creek, Midhurst, ON

Geranium Corporation

8

89.3

November 27, 2014

Reach Characteristics

Grasses

Continuous

Longitudinal Profile

55

0.01

Profile Characteristics

0.10

0.10
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Bank Characteristics

100 100 Clay to gravel

0.2

Planform Characteristics
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Bankfull Width (m):

Average Bankfull Depth (m):

Bankfull Width/Depth (m/m):

Wetted Width (m):

Average Water Depth (m):

Wetted Width/Depth (m/m):

Entrenchment (m):

Entrenchment Ratio (m/m):

Maximum Water Depth (m):

Manning's n :

Particle Size (mm) Subpavement:  

D10 : Particle shape: 

D50 : Embeddedness (%):

D90 : Particle range (riffle): 

Particle Range (pool): 

0 to 30

Coarse sand to boulders

Not measured

Coarse sand and bedrock

Sub-rounded

3

Not measured

Sand

45.30

2.00

<2.00

0.15

Representative Cross-Section 2

Cumulative Particle Size Distribution

0.190.28

Substrate Characteristics

0.030

0.09

11

0.50

1.32.6

0.22

31

12

2

6

0.5

Minimum

0.22

Average

Cross-Sectional Characteristics

0.06

0.32

3.600.90 1.86

Maximum

Channel Bed Elevation
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Photograph shows cross section 8 (looking upstream)
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Flow Competency (m/s): Tractive Force at Bankfull (N/m2):

for D50: Tractive Force at 2-year flow (N/m
2
):

for D84: Critical Shear Stress (D50) (N/m
2
):

Unit Stream Power at Bankfull (W/m
2
):

Insert Photograph

Channel Description

0.27

0.83

63.16

1.46

Not modelled

37.23

Channel Thresholds

The reach was in an unconfined valley with riparian vegetation consisting of grass. The reach had a

moderate gradient, high sinuosity, and consisted of riffle-pool sequences. Average bankfull width and depth

were 1.86 m and 0.32 m, respectively. Bank material consisted of clay to sand. Riffle substrate consisted of

coarse sand to boulders. Pool substrate consisted of mostly sand. Watercress was observed in the channel

indicating groundwater inputs. Banks were steep with little undercutting averaging 0.01 m. A knickpoint was

noted at the upstream section approximately 0.6 m high. Woody debris was observed at the downstream

extent of survey. 

Cross-Section 1 - Looking Downstream

General Field Observations
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Detailed Geomorphological Assessment Summary

Project Number: Date: 

Client: Length Surveyed (m):

Location: # of Cross-Sections: 

Drainage Area: Dominant Riparian Vegetation Type: 

Geology/Soils: Extent of Riparian Cover: 

Surrounding Land Use: Width of Riparian Cover: 

Valley Type: Age Class of Riparian Vegetation: 

Dominant Instream Vegetation Type: Extent of Encroachment into Channel:

Portion of Reach with Vegetation: Density of Woody Debris: 

Measured Discharge (m
3
/s): Calculated Bankfull Discharge (m

3
/s):                               

Modelled 2-year Discharge (m
3
/s): Calculated Bankfull Velocity (m/s):                                

Modelled 2-year Velocity (m/s):

Bankfull Gradient (%): Sinuosity:

Channel Bed Gradient (%): Meander Belt Width (m):

Riffle Gradient (%):              Radius of Curvature (m):

Riffle Length (m): Meander Amplitude (m):

Riffle-Pool Spacing (m): Meander wavelength (m):

Minimum Maximum Average Minimum Maximum Average

Bank Height (m):

Bank Angle (deg): Torvane Value (kg/cm
2
):

Root Depth (m): Penetrometer Value (kg/cm
3
): 

Root Density (%): Bank Material (range): 

Bank Undercut (m):

Bank Characteristics

Not measured0.05

Not measured60

85

1.78

45

0.05

75 78

1.00 2.50

Planform Characteristics

Reach Characteristics

Hydrology

Longitudinal Profile

52

Profile Characteristics

0.05

No undercuts

Clay, silt, and sand

8

185.3

December 22, 2014

WC, Willow Creek, Midhurst, ON

Gernaium Corporation

PN14028a
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Pasture/forest

Organic deposits

N/A

None
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None

Immature (<5 yrs)

Continuous

Grasses and few trees

4 - 10 channel widths

2.81

Not modelled

Not modelled 0.78

13.90

N/A: no riffles

N/A: no riffles

0.04

0.10

Not measured

Not measured

Not measured

Not measured

1.18

N/A: no riffle-pool spacing
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Bankfull Width (m):

Average Bankfull Depth (m):

Bankfull Width/Depth (m/m):

Wetted Width (m):

Average Water Depth (m):

Wetted Width/Depth (m/m):

Entrenchment (m):

Entrenchment Ratio (m/m):

Maximum Water Depth (m):

Manning's n :

Particle Size (mm) Subpavement:  

D10 : Particle shape: 

D50 : Embeddedness (%):

D90 : Particle range (riffle): 

Particle Range (pool): 

Cross-Sectional Characteristics

9.33 12.00

Maximum Average

0.98

15

0.70

1.49

16.93

Minimum

1.051.31

1.25

0.83

Not measured

Not measured

10

1.77

7.8410.70

0.82

Representative Cross-Section 1

Substrate Characteristics

6

8

8

6.17

0.035

12

0.310

0.150

Sand and gravel
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Photograph at cross section 1 (looking upstream)

Samples were 
taken and 
analyzed by 
SHAD and 
Assocites Inc.
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Flow Competency (m/s): Tractive Force at Bankfull (N/m2):

for D50: Tractive Force at 2-year flow (N/m
2
):

for D84: Critical Shear Stress (D50) (N/m
2
):

Unit Stream Power at Bankfull (W/m
2
):

Insert Photograph

This unconfined reach is downstream of Vespra Valley Road. The reach had a moderate sinusity and a low

gradient. There are new tree plantings but the dominant riparian vegetation are grasses. A few mature

trees and shrubs were observed along the left bank. The average bankfull width and depth are 12.0 and

1.5 m, respectively. Riffles were not observed in this reach; runs and pools were dominant. There were

two large pools at the meander bends. The bed consists mostly of sand with some gravel and exposed till. 

Upstream View from Cross-section 4

Channel Description

General Field Observations

225.80

Not modelled

6.39

4.97

N/A

N/A

Channel Thresholds
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Detailed Geomorphological Assessment Summary

Project Number: Date: 

Client: Length Surveyed (m):

Location: # of Cross-Sections: 

Drainage Area: Dominant Riparian Vegetation Type: Trees

Geology/Soils: Extent of Riparian Cover: Continuous

Surrounding Land Use: Forest Width of Riparian Cover: >10 channel widths

Valley Type: Partially confined Age Class of Riparian Vegetation: Mature (>30 yrs)

Dominant Instream Vegetation Type: None Extent of Encroachment into Channel: None

Portion of Reach with Vegetation: N/A Density of Woody Debris: Low

Measured Discharge (m
3
/s): Calculated Bankfull Discharge (m

3
/s):                               

Modelled 2-year Discharge (m
3
/s): Calculated Bankfull Velocity (m/s):                                

Modelled 2-year Velocity (m/s):

Bankfull Gradient (%): Sinuosity: 1.09

Channel Bed Gradient (%): Meander Belt Width (m): Not measured

Riffle Gradient (%):              Radius of Curvature (m): Not measured

Riffle Length (m): Meander Amplitude (m): Not measured

Riffle-Pool Spacing (m): Meander wavelength (m): Not measured

Minimum Maximum Average Minimum Maximum Average

Bank Height (m):

Bank Angle (deg): Torvane Value (kg/cm
2
):

Root Depth (m): Penetrometer Value (kg/cm
3
): 

Root Density (%): Bank Material (range): 

Bank Undercut (m): 0

1.05

43.93

14.05

0.19

0.25

1.58

N/A

Not modelled

Not modelled

5.08 8.87

Hydrology

PN14028a

WC6, Willow Creek, Midhurst, ON 

Geranium Corporation

8

181.0

December 8, 2014

Reach Characteristics
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Bankfull Width (m):

Average Bankfull Depth (m):

Bankfull Width/Depth (m/m):

Wetted Width (m):

Average Water Depth (m):

Wetted Width/Depth (m/m):

Entrenchment (m):

Entrenchment Ratio (m/m):

Maximum Water Depth (m):

Manning's n :

Particle Size (mm) Subpavement:  

D10 : Particle shape: 

D50 : Embeddedness (%):

D90 : Particle range (riffle): 

Particle Range (pool): 

Sub-rounded to sub-angular

0 to 65

Coarse sand to boulders

0.33

Not measured

Sand and gravel

0.35

Representative Cross-Section 2

Substrate Characteristics

0.040

16

Cumulative Particle Size Distribution

0.540.77

Fine sand with a few boulders

155.0

32.0

<2.0

13

Not measured

24

0.83

7.169.28

0.59

3416

14

6.00

Minimum

0.18

0.77

13.209.90 11.03

Maximum

0.69

Average
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Photograph at cross section 5 (looking downstream)
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Flow Competency (m/s): Tractive Force at Bankfull (N/m2):

for D50: Tractive Force at 2-year flow (N/m
2
):

for D84: Critical Shear Stress (D50) (N/m
2
):

Unit Stream Power at Bankfull (W/m
2
):

Channel Description

0.97

1.72

19.71

23.31

Not modelled

18.82

Channel Thresholds

The reach was in a confined valley and had a moderate sinuosity and gradient. The riparian vegetation was

continuous and consisted of trees. Average bankfull width and depth were 10.9 m and 0.94 m, respectively.

Bank material consisted of clay to small cobbles. Riffles substrate consisted of coarse sand to boulders. Pool

substrate consisted of fine sand with a few boulders. There were steep riffles, eroded banks, sand deposits,

and deep pools. There was a valley wall contact along the right bank at the upstream extent and the left

bank at the downstream extent of the survey. 

Cross Section 6 - Looking Downstream

General Field Observations

GEO Morphix Ltd. Page 3 of 3



Detailed Geomorphological Assessment Summary

Project Number: Date: 

Client: Length Surveyed (m):

Location: # of Cross-Sections: 

Drainage Area: Dominant Riparian Vegetation Type: 

Geology/Soils: Extent of Riparian Cover: 

Surrounding Land Use: Width of Riparian Cover: 

Valley Type: Age Class of Riparian Vegetation: 

Dominant Instream Vegetation Type: Extent of Encroachment into Channel:

Portion of Reach with Vegetation: Density of Woody Debris: 

Measured Discharge (m
3
/s): Calculated Bankfull Discharge (m

3
/s):                               

Modelled 2-year Discharge (m
3
/s): Calculated Bankfull Velocity (m/s):                                

Modelled 2-year Velocity (m/s):

Bankfull Gradient (%): Sinuosity:

Channel Bed Gradient (%): Meander Belt Width (m):

Riffle Gradient (%):              Radius of Curvature (m):

Riffle Length (m): Meander Amplitude (m):

Riffle-Pool Spacing (m): Meander wavelength (m):

Minimum Maximum Average Minimum Maximum Average

Bank Height (m):

Bank Angle (deg): Torvane Value (kg/cm
2
):

Root Depth (m): Penetrometer Value (kg/cm
3
): 

Root Density (%): Bank Material (range): 

Bank Undercut (m):

N/A: no riffle-pool spacing Not measured

Not measured

Not measured

Not measured

1.110.02

Bank Characteristics

Not measured0.10

0.09

>10 channel widths

1.03

Not modelled

Not modelled 0.29

3.72

N/A: no riffles

N/A: no riffles

Forest

Organic deposits

N/A

25%

Rooted submerged

Low

Moderate

Immature (<5 yrs)

None

Grasses

8

207.2

May 28, 2015

WC9, Willow Creek, Midhurst, ON

Geranium Corporation

PN14028a
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Bankfull Width (m):

Average Bankfull Depth (m):

Bankfull Width/Depth (m/m):

Wetted Width (m):

Average Water Depth (m):

Wetted Width/Depth (m/m):

Entrenchment (m):

Entrenchment Ratio (m/m):

Maximum Water Depth (m):

Manning's n : `

Particle Size (mm) Subpavement:  

D10 : Particle shape: 

D50 : Embeddedness (%):

D84 : Particle range (riffle): 

Particle Range (pool): 

0.060

0.003

0.320

Silt, sand, and organics

Silt, sand, and organics

Organics

N/A: fines only

N/A: fines only

0.54

Representative Cross-Section 1

Substrate Characteristics

27

19

38

9.05

0.035

47

0.690.87

0.52

0.61

Not measured

Not measured

22

0.78

12.0715.81

Minimum

0.69

30

0.46

0.60

25.16

Average

Cross-Sectional Characteristics

18.07 21.87

Maximum

Channel Bed Elevation

Bankfull Elevation
Surface Water Elevation
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Photograph at cross section 4 (looking at left bank)

Samples were 
taken and 
analyzed by 
SHAD and 
Assocites Inc.
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Flow Competency (m/s): Tractive Force at Bankfull (N/m2):

for D50: Tractive Force at 2-year flow (N/m
2
):

for D84: Critical Shear Stress (D50) (N/m
2
):

Unit Stream Power at Bankfull (W/m
2
):

Insert Photograph

1.46

Not modelled

1.17

0.33

0.27

0.27

Channel Thresholds

The reach flowed through an unconfined wetland. The reach has a low sinusity and gradient. The riparian

area was wide and the vegetation consisted of mainly of grasses. Average bankfull width and depth were

21.87 m and 0.60 m, respectively. Bank material consisted of clay, silt, and sand. There was no riffle-pool

development. The reach consisted of a plain bed. Bed substrate consisted of silt, sand, and organics. The

bed material was soft especially near the banks. Little to no erosion was observed. 

Cross Section 6 - Looking Downstream

Channel Description

General Field Observations
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Appendix E 
 



Project #: PN14028a 

 

 

 

 

 

i 

Figure 

1 

 

 

 

 
Reach WC: XS2 (Run) 

Channel bed and bank extent at cross-section 2 for 2014 to 2016 site visits. 

 

 

 

Figure 

2 

 

 

 
Reach WC: XS7 (Run) 

Channel bed and bank extent at cross-section 7 for 2014 to 2016 site visits. 

 



Project #: PN14028a 

 

 

 

 

 

ii 

Figure 

3 

 

 

 
Reach WC1: US (Pool) 

Channel bed and bank extent at upstream cross-section for 2014 to 2016 site visits. 

 

Figure 

4 

 

 

 
Reach WC1: DS (Run) 

Channel bed and bank extent at downstream cross-section for 2014 to 2016 site visits. 

 



Project #: PN14028a 

 

 

 

 

 

iii 

Figure 

5 

 

 

 
Reach WC3: DS (Riffle) 

Channel bed and bank extent at downstream cross-section for 2014 to 2016 site visits. 

 

Figure 

6 

 
Reach WC3: US (Pool) 

Channel bed and bank extent at upstream cross-section for 2014 to 2016 site visits. 

 

 



Project #: PN14028a 
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Figure 

7 

 
Reach WC5: XS2 (Pool) 

Channel bed and bankfull extent at cross-section 2 for 2014 to 2016 site visits. 

 

Figure 

8 

 
Reach WC5: XS1 (Riffle) 

Channel bed and bank extent at cross-section 1 for 2015 to 2016 site visits. 

 



Project #: PN14028a 
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Figure 

9 

 
Reach WC6: XS2 (Riffle) 

Channel bed and bank extent at cross-section 2 for 2014 to 2016 site visits. 

 

Figure 

10 

 
Reach WC6: XS5 (Pool) 

Channel bed and bank extent at cross-section 5 for 2014 to 2016 site visits. 

 



Project #: PN14028a 
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Figure 

11 

 

 
Reach WC8: US (Pool) 

Channel bed and bank extent at upstream cross-section for 2014 to 2016 site visits. 

 

Figure 

12 

 

Reach WC8: DS (Run) 

Channel bed and bank extent at downstream cross-section for 2014 to 2015 site visits. 

 



Project #: PN14028a 
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Figure 

13 

 

Reach WC8: DS (Run) 

Channel bed and bank extent at downstream cross-section for 2016 site visits. 

Cross-section was re-established due to missing rebar. 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix F 
 



Project #: PN14028a 

 

 

 

 

 

i 

Figure 

1 

 

 

 

 
Reach BC2: XS1 (Run) 

Channel bed and bank extent at cross-section 1 for 2014 to 2016 site visits. 

 

 

 

Figure 

2 

 

 

 
Reach BC2: XS2 (Pool) 

Channel bed and bank extent at cross-section 2 for 2014 to 2016 site visits. 

 



Project #: PN14028a 

 

 

 

 

 

ii 

Figure 

3 

 

 

 
Reach BC7: XS5 (Pool) 

Channel bed and bank extent at cross-section 5 for 2014 to 2016 site visits. 

 

Figure 

4 

 

 

 
Reach BC7: XS4 (Riffle) 

Channel bed and bankl extent at cross-section 4 for 2014 to 2016 site visits. 

 



Project #: PN14028a 
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Figure 

5 

 

 

 

Reach BC8: D/S (Pool) 

Channel bed and bank extent at downstream cross-section for 2014 to 2016 site visits. 

 

Figure 

6 

 

Reach BC8: U/S (Riffle) 

Channel bed and bank extent at upstream cross-section for 2014 to 2016 site visits. 

 



Project #: PN14028a 
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Figure 

7 

 
Reach BC8: XS2 (Pool) 

Channel bed and bank extent at upstream cross-section for 2014 to 2016 site visits. 

 

Figure 

8 

 

Reach BC8: XS4 (Riffle) 

Channel bed and bank extent at downstream cross-section for 2014 to 2016 site visits. 

 



Project #: PN14028a 
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Figure 

9 

 
Reach BC10: XS1 (Riffle) 

Channel bed and bank extent at cross-section 4 for 2014 to 2016 site visits. 

 

Figure 

10 

 

Reach BC10: XS2 (Pool) 

Channel bed and bank extent at cross-section 5 for 2014 to 2016 site visits. 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix G 
 



  G 

 

Reach 
Cross-
section 

Bank Pin 

Exposed Pin Length (m) 
Difference* 

(m) 
Activity 

Fall 2014 
Spring 

2015 
Fall 2015 

Spring 

2016 
Fall 2016 

BC2 

XS 1 
Left Bank 0.20 0.22 0.20 0.22 0.23 -0.03 Erosion 

Right Bank 0.20 0.20 0.21 0.17 0.17 0.03 Deposition 

XS 2 
Left Bank 0.20 0.22 0.17 0.27 0.27 -0.07 Erosion 

Right Bank 0.20 0.19 0.175 0.18 0.185 0.015 Deposition 

   

BC7 

XS 4 
Left Bank 0.20 0.275 0.26 0.24 0.25 -0.05 Erosion 

Right Bank 0.20 0.215 0.20 0.20 0.20 0.00 In transition 

XS 5 
Left Bank 0.20 0.17 0.20 0.20 0.23 -0.03 Erosion 

Right Bank 0.20 0.23 0.19 0.17 0.18 0.02 Deposition 

   

BC8  
(down-
stream 
section) 

XS D/S 
Left Bank 0.20 0.249 0.24 missing N/A -0.04 Erosion 

Right Bank 0.20 0.217 0.20 0.18 N/A 0.02 Deposition 

XS U/S 
Left Bank 0.20 0.257 0.26 0.28  N/A -0.08 Erosion 

Right Bank 0.20 0.21 0.23 missing N/A -0.03 Erosion 

   

BC8  
(up-

stream 
section) 

XS 2 
Left Bank 0.20 0.034 missing missing missing 0.166 Deposition 

Right Bank 0.20 0.157 0.16 0.16 0.16 0.04 Deposition 

XS 4 
Top of LB 0.20 0.331 missing missing missing -0.131 Erosion 

Bottom of LB 0.20 0.515 missing missing missing -0.315 Erosion 

   

BC10 

XS 1 
Left Bank 0.20 0.21 0.21 0.21 0.225 -0.025 Erosion 

Right Bank 0.20 0.17 0.165 0.17 0.17 0.03 Deposition 

XS 2 
Left Bank 0.20 0.21 0.21 0.13 0.135 0.065 Deposition 

Right Bank 0.20 0.135 0.21 0.20 0.17 0.03 Deposition 

*Difference is Fall 2014 – Fall 2016, if not applicable, first measurement – last measurement 
N/M: not measured 
N/A: No access due to construction 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



  G 

 

 

Reach 
Cross-
section 

Bank Pin 

Exposed Pin Length (m) 
Difference* 

(m) 
Activity 

Fall 2014 
Spring 
2015 

Fall 2015 
Spring 
2016 

Fall 2016 

WC 

XS 2 
Left Bank 0.20 0.215 0.17 0.24 0.25 -0.05 Erosion 

Right Bank 0.20 0.205 0.20 0.28 0.28 -0.08 Erosion 

XS 7 
Left Bank 0.20 0.20 0.175 0.18 0.20 0.00 Stable 

Right Bank 0.20 0.20 0.185 Not found 0.25 -0.05 Erosion 

 

WC1 

D/S XS 
Left Bank 0.20 0.17 0.41 0.27 0.28 -0.08 Erosion 

Right Bank 0.20 0.18 0.125 missing missing 0.075 Deposition 

U/S XS 
Left Bank 0.20 0.185 0.16 0.09 0.08 0.12 Deposition 

Right Bank 0.20 0.082 0.07 0.23 0.23 -0.03 Erosion 

 

WC3 

D/S XS 
Left Bank 0.20 0.254 0.26 0.45 0.46 -0.26 Erosion 

Right Bank 0.20 0.238 0.21 0.23 0.22 -0.02 Erosion 

U/S XS 
Left Bank 0.20 0.352 0.45 0.47 0.87 -0.67 Erosion 

Right Bank 0.20 0.457 0.28 0.35 0.26 -0.06 Erosion 

 

WC5 

XS 2 
Left Bank 0.20 0.197 0.20 0.19 0.20 0.00 Stable 

Right Bank 0.20 0.24 0.24 N/M 0.60 -0.40 Erosion 

XS 7 
Left Bank 0.20 0.193 Removed Removed Removed 0.007 Deposition 

Right Bank 0.20 0.114 Removed Removed Removed  0.086 Deposition 

 

WC6 

XS 2 
Left Bank 0.20 0.216 0.22 0.18 0.19 0.01 Deposition 

Right Bank 0.20 0.27 0.315 0.38 0.40 -0.20 Erosion 

XS 5 
Top of RB 0.20 0.193 0.20 0.34 0.48 -0.28 Erosion 

Bottom of RB 0.20 0.114 0.13 0.11 0.11 0.09 Deposition 

 

WC8 

D/S XS 
Left Bank 0.20 N/M missing missing missing N/A N/A 

Right Bank 0.20 N/M 0.18 0.21 0.19 0.01 Deposition 

U/S XS 
Left Bank 0.20 0.175 0.20 missing missing 0.00 In transition 

Right Bank 0.20 missing missing missing missing N/A N/A 

 

*Difference is Spring 2015 – Fall 2016, if not applicable last measurement – the most recent measurement 
N/M: not measured 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix H 

 
 



  H 

 

Reach 
Cross-
section 

Particle 
Size 

(mm) 

Particle Size at the  
Time of Assessment 

Activity 
Fall 

2014 
Spring 
2015 

Fall 
2015 

Spring 
2016 

Fall 
2016 

BC2* 

XS 1 
D50 0.175 <2.000 0.250 

No 
sample 
taken 

Sample 
awaiting 
analysis 

TBD 

D84 0.575 <2.000 0.525 TBD 

XS 2 
D50 0.175 <2.000 0.250 TBD 

D84 0.575 <2.000 0.525 TBD 

   

BC7 

XS 4 

D50 21.000 45.300 5.600 12.000 16.000 
In 

transition 

D84 250.000 160.000 70.000 120.000 120.000 
In 

transition 

XS 5 
D50 0.340 1.000 <2.000 0.400* Sample 

awaiting 
analysis 

TBD 

D84 0.580 32.000 5.000 0.640* TBD 

   

BC8  
(down-
stream 
section) 

XS D/S 
D50 0.500 2.000 2.000 7.000 

No 
access 

TBD 

D84 1.000 44.000 22.000 50.000 TBD 

XS U/S 
D50 20.000 39.000 11.000 45.000 TBD 

D84 90.000 100.000 35.000 90.000 TBD 

   

BC8  
(up-

stream 
section) 

XS 2 
D50 <2.000 2.000 0.280 <2.000 Sample 

awaiting 
analysis 

TBD 

D84 <2.000 1.900 0.630 13.000 TBD 

XS 4 

D50 32.000 22.600 11.300 25.000 25.000 
In 

transition 

D84 120.000 99.000 38.000 72.000 68.000 
In 

transition 
   

BC10 

XS 1 
D50 5.200 13.000 8.500 25.000 33.000 Coarser 

D84 25.000 40.000 35.000 60.000 80.000 Coarser 

XS 2 
D50 0.490 0.425 0.275 <2.000 6.200 Coarser 

D84 1.150 0.700 1.600 14.000 17.000 Coarser 

*composite sample results from grain size analysis  
TBD – to be determined after analysis 

    
    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



  H 

 

Reach 
Cross-
section 

Particle 
Size 

(mm) 

Particle Size at the  
Time of Assessment 

Activity 
Fall 

2014 
Spring 
2015 

Fall 
2015 

Spring 
2016 

Fall 
2016 

WC* 

XS 2 
D50 0.310 0.350 0.270 0.260 

Sample 
awaiting 
analysis 

TBD 

D84 0.555 0.530 0.540 0.590 TBD 

XS 7 
D50 0.310 0.350 0.270 0.260 TBD 

D84 0.555 0.530 0.540 0.590 TBD 

   

WC1* 

D/S XS 
D50 0.275 0.510 0.260 0.350 

Sample 
awaiting 
analysis 

TBD 

D84 0.200 0.340 0.180 1.150 TBD 

U/S XS 
D50 0.275 0.510 0.260 0.350 TBD 

D84 0.200 0.340 0.180 1.150 TBD 

   

WC3* 

D/S XS 
D50 0.425 0.400 0.520 

Sample 
awaiting 
analysis 

Sample 
awaiting 
analysis 

TBD 

D84 3.000 2.700 0.325 TBD 

U/S XS 
D50 0.225 0.225 0.520 TBD 

D84 0.345 0.340 0.325 TBD 

   

WC5 

XS 2 
D50 0.275 8.000 0.475 <2.000 Sample 

awaiting 
analysis 

TBD 

D84 0.450 26.000 0.325 33.000 TBD 

XS 1 

D50 N/A: 
cross-

section 7 
removed 

N/A: 
cross-

section 7 
removed 

N/A: 
cross-

section 7 
removed 

Rip-rap Rip-rap 

N/A 

D84 N/A 

   

WC6 

XS 2 

D50 64.000 120.000 15.000 75.000 51.000 
In 

transition 

D84 120.000 225.000 80.000 150.000 225.000 
In 

transition 

XS 5 

D50 <2.000 2.000 <2.000 18.000 <2.000 
In 

transition 

D84 80.000 31.000 50.000 140.000 <2.000 
In 

transition 
   

WC8 

D/S XS 
D50 N/A: 

could not 
sample, 
water 
levels 

beyond 
bankfull 

0.350 0.375 No 
sample 

taken No 
sample 
taken 

Similar 

D84 9.500 0.630 finer 

U/S XS 
D50 0.850 2.000 2.000 Coarser 

D84 13.500 15.000 50.000 Coarser 

   

*composite sample results from grain size analysis 
TBD – to be determined after analysis 
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Appendix L 

Hydraulic Model for Black Creek 
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 Environmental Monitoring Matrix 
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Hutchinson 
Environmental Sciences Ltd. 

Memorandum 
Date: August 13, 2018  

To: Vimal Patel   
 
From: Brent Parsons and Neil Hutchinson   

Re: Midhurst Overall Drainage Study – Status Update – Aquatic Baseline 
 

Please find below our response to the email correspondence provided by the Ainley Group on June 4, 2018. 
We have addressed the comments on the Adaptive Management Plan. The Ainley Group commented: 
  
To all, 

We have recently received various requests from the group regarding the status of this project.  Since we 

have now completed the review of the geomorphology baseline study and the first Engineering submission 

for the Midhurst Heights development, we provide the following on the status of some of the key outstanding 

items for the Overall Drainage Study: 

… 

2. Adaptive Management Plan:  We have not received any comments from the NVCA regarding the 
Aquatic baseline studies which were provided in January.  As such, we assume that the parameters 
tested are acceptable.  However, we note that no continuous monitoring has occurred at this point, 
which was originally requested by the NVCA.  Similar to the geomorphology study, no impact 
assessment has been provided with respect to the proposed development.  This will be an 
important part of the AMP since it will establish that the proposed infiltration and on-site quality 
controls are sufficient to maintain water quality in the receiving watercourses.  In addition, there 
had been some discussion that MDG was to provide some examples of the AMP that was utilized 
for the Friday Harbour project, so that we could advance the Overall Drainage Study sufficiently 
without finalizing the AMP with respect to the details of the monitoring program.  To complete this 
task we will require the impact assessment portion of the aquatic study as well as the example 
AMP so that we can review and discuss with the NVCA to ensure that it is acceptable.  As 
previously discussed the AMP will be developed as construction proceeds and based on the 
monitoring results over time.  At this stage, we do need to develop a preliminary framework for this 
process so that it can be outlined in the Drainage Study. 
 

Response – At this point we can speak only to the Monitoring and Adaptive Management Program as we 
have not been made aware of Ainley’s or NVCA’s requirements for the “impact assessment” portion of the 

MDP. Please clarify the “impact assessment” comment that is now being requested.  

Based on Ainley’s and NVCA’s requirements, we have completed: 

 NVCA’s requirement for a phosphorus budget study and recommendations for “no net increase” 

in phosphorus loading to Willow Creek from the combined management and discharge of storm 
water and treated WWTP effluent, 

 The Final Assimilative Capacity Study and impact assessment for the discharge of treated WWTP 
effluent, which was provided to Ainley and submitted as part of the Final ESR for the Class EA on 
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June 5, 2018.This material also included an impact assessment of the potential for changes in 
temperature and water level relating to the use of groundwater for the Midhurst SPA municipal 
water supply.  

 

Baseline monitoring of the Midhurst Development areas was initiated by Gartner Lee Limited in 2008 to 
characterize existing conditions in various watercourses that could be impacted by development associated 
with the proposed Midhurst Secondary Plan. Building on the data collected in 2008, Hutchinson 
Environmental Sciences Ltd. expanded the monitoring program and have collected baseline data annually 
since 2014. Baseline sampling is ongoing in 2018.  Sampling includes collection and interpretation of water 
quality, flows, water levels, benthic invertebrates and fisheries at 12 sampling stations to characterise the 
aquatic environment prior to any construction activity or stormwater management. Sampling includes real 
time sampling and deployment of continuous water temperature, dissolved oxygen and level loggers to 
characterize long term water quality and water level conditions.  Sampling locations and period of sampling 
include: 

• 3 sampling locations in Matheson Creek (2015-2018), 
• 3 sampling locations in an unnamed creek that drains to Little Lake from the Doran Development 

Area (2008, 2014-2018), 
• 2 sampling locations in Willow Creek within the Village of Midhurst (2015-2018)  
• 4 sampling locations in Willow Creek in the vicinity of the proposed WWTP downstream of the 

Village of Midhurst in 2008, 2009, 2013-2014, 2017-2018, and 
• 4 sampling locations in a tributary to Black Creek that drains from the Carson Road Development 

Area (2008, 2014-2018) 
 
The dataset describes natural seasonal and  inter-annual variation within the watercourses and provides 
a robust description of baseline water quality and ecological condition for future assessment as part of the 
Adaptive Monitoring and Management Plan during construction and post development. Baseline 
monitoring reports were completed in early 2018 to characterize aquatic conditions in each of the 4 
different watercourses under investigation using data current to the end of 2016. These were provided to 
Ainley and have apparently been submitted to the NVCA by Ainley. These reports are currently being 
updated with the 2017 data. After completion of baseline monitoring in 2018, all data will be used to 
update the baseline monitoring reports and inform the Adaptive Monitoring and Management targets for 
the MSP. At this point we will recommend targets to maintain water quality, flow and ecological indicators, 
adaptive management triggers for specific parameters to ensure that the creeks remain within target 
levels, construction and post-construction aquatic monitoring plans and associated mitigation measures 
as part of the Adaptive Monitoring and Management Plan.   
 
At this point we are preceding with the understanding that the development and associated measures will 
protect the aquatic system. These include storm water management plans which will infiltrate the first 
23mm of each precipitation event and other Best Management Practices for the development such as 
stream setbacks and protection of sensitive areas, along with the high level of treatment proposed for 
wastewater. The Ainley correspondence has requested “To complete this task we will require the impact 

assessment portion of the aquatic study as well as the example AMP so that we can review and discuss 

with the NVCA to ensure that it is acceptable.”  As requested previously, a Draft Adaptive Management 
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Monitoring Plan was prepared for the Midhurst Secondary Plan, based on the Friday Harbour 
Environmental Monitoring Matrix and Marina Basin Monitoring and Adaptive Management Plan. This was 
submitted to Ainley on October 30, 2015, June 26, 2017, and again on January 31, 2018. No comments 
have been received to date by Ainley. We have appended a copy of the “Environmental Monitoring 

Matrix” for the Midhurst SPA and  “Marina Basin Monitoring and Adaptive Management Plan” for the 
Friday Harbour Resort for reference. We recommend that any discussion with the NVCA not proceed 
without our involvement and that any “impact assessment” not proceed without first meeting directly with 
the Midhurst Development Group, NVCA and the Ainley Group to clarify the need for it and expectations 
of its contents.     
 
Attachments. 

1. “Environmental Monitoring Matrix” and Site Map for the Midhurst SPA. This is current to 
April 2015 and additional sites have been added since that time (there are now 18 
surface water sites vs the 7 AMP sites described in the documentation. Details are 
documented in  the HESL Baseline Reports.  

2. “Marina Basin Monitoring and Adaptive Management Plan” for the Friday Harbour Resort 



Midhurst Secondary Plan – Monitoring Requirements – Master Drainage Plan 

 

Note: Location of all proposed monitoring equipment per attached figure, April 2015. 

 
A. Rainfall 

April 10, 2015 

 

Component 
Monitoring Protocol Reporting Protocol 

Agent Responsible 
   

Methods Frequency/Timing Duration Content Reporting Period    

Rainfall 
Rain Gauge Tipping 

Bucket 

Rainfall measured 

every 15 minutes on-

site. Downloaded 

prior to reporting. 

Initiated immediately 

and throughout the 

monitoring duration 

of the infiltration 

practices. 

Rainfall data to 

support SWM Pond, 

Infiltration, Nutrient 

and Geomorphology 

monitoring. 

N/A SCS/Crozier 

   

 

B & D. Stormwater Management Facilities (incl. Pond Cooling Trenches) 

April 10, 2015 

 

Component 
Monitoring Protocol Reporting Protocol 

Agent Responsible 
   

Methods Frequency/Timing Duration Content Reporting Period    

Temperature 

Install temperature 

monitors at inlet and 

outlet of SWM Pond. 

Temperature 

measured every 15 

minutes on-site. 

Downloaded prior to 

reporting. 

Initialized upon 

stabilization of 

ultimate SWM Pond 

(one per 

development) and 

associated 

landscaping for a 

period of 2 years. 

Report effect SWM 

Pond has on 

temperature. 

Annually SCS/Crozier 

   

Operation Visual Inspections 

After significant 

rainfall events (10 

mm) 

Initialized upon 

stabilization of 

ultimate SWM Pond 

(one per 

development) and 

associated 

landscaping for a 

period of 2 years. 

Report on pond 

operation with 

respect to blockage, 

erosion and 

vegetation 

establishment. 

Annually SCS/Crozier 

   

Flow Monitoring 

Level logger in main 

SWM Pond Cell to 

determine inlet 

volumes and release 

rates. 

Logger to measure 

depth every 10 

minutes on-site. 

Downloaded prior to 

reporting. 

Initialized upon 

stabilization of 

ultimate SWM Pond 

(one per 

development) and 

associated 

landscaping for a 

period of 2 years after 

upstream infiltration 

practices are 

operational. 

Report performance 

of SWM Pond with 

respect to outlet rate 

and frequency as well 

as volume relative to 

design criteria. 

Annually SCS/Crozier 

   

 



C. Infiltration Facilities 

April 10, 2015 

 

Component 
Monitoring Protocol Reporting Protocol 

Agent Responsible 
   

Methods Frequency/Timing Duration Content Reporting Period    

Flow Monitoring 

Level logger in all 

large municipal LID 

installations. 

Logger to measure 

depth every 10 

minutes on-site. 

Downloaded prior to 

reporting. 

Initiated once 

upstream area is 

stabilized and LID is 

operational for a 

period of 2 years. 

Report on 

effectiveness of 

LID’s with respect to 

performance versus 

design criteria. 

Annually SCS/Crozier 

   

 

E. Downstream Watercourses 

April 10, 2015 

 

Component 
Monitoring Protocol   Reporting Protocol 

Agent Responsible 
   

Methods Frequency/Timing Duration Content Reporting Period    

Temperature 

Install temperature 

monitors upstream 

and downstream of 

each proposed SWM 

Pond outlet within 

receiving 

watercourse (not 

applicable to Willow 

Creek). 

Temperature 

measured every 15 

minutes on-site. 

Downloaded prior to 

reporting. 

Initialized upon 

stabilization of 

ultimate SWM Pond 

(one per 

development) and 

associated 

landscaping for a 

period of 2 years. 

Report on effect SWM 

Ponds have on in-situ 

creek temperatures in 

relation to background 

conditions and 

requirements of resident 

fish species. 

Annually Hutchinson/GeoMorphix 

   

Bank Erosion 

Visit sites during 

different flows to 

field-truth the 

modelled erosion 

thresholds. 

As required. 

Initialized 

immediately to obtain 

baseline information 

and continues for 2 

years past 80% build-

out of first 

development phase 

for each watercourse. 

Report on effect 

development has (if any) 

on existing watercourses 

(Matheson, Black, 

Willow and tributary to 

Willow) with respect to 

bank erosion. 

Annually GeoMorphix 

   

  



Water Quality 

Field measurements 

of water temperature, 

pH, conductivity and 

dissolved oxygen and 

collection of water 

samples for TP, TSS 

and turbidity.  

 Flow measurements 

during sample 

collection. 

Install level loggers 

at surface water 

sampling sites. 

 

Monthly (May to 

October) 

Initialized 

immediately to obtain 

baseline information 

and continues for 2 

years past 80% build-

out of first 

development phase 

for each watercourse. 

Report on effect 

development has (if any) 

on existing watercourses 

(Matheson, Black, 

Willow and tributary to 

Willow) with respect to 

TP, TSS & Turbidity. 

Annually Hutchinson 

   

Benthic 

Macroinvertebrate 

Field collection 

through fixed-time 

kick-and-sweep 

surveys following 

OBBN protocol. 

Annually (spring or 

fall) 

Initialized 

immediately to obtain 

baseline information 

and continues for 2 

years past 80% build-

out of first 

development phase 

for each watercourse. 

Report on effect 

development has (if any) 

on existing watercourses 

(Matheson, Black, 

Willow and tributary to 

Willow) with respect to 

benthic habitat and 

benthic invertebrate 

composition as a 

biomonitoring tool for 

water and sediment 

quality. 

Annually Hutchinson 

   

Fish 

Field collection 

through fixed time 

backpack 

electrofishing 

following OSAP 

protocol. 

Annually (late 

summer) 

Initialized 

immediately to obtain 

baseline information 

and continues for 2 

years past 80% build-

out of first 

development phase 

for each watercourse. 

Report on effect 

development has (if any) 

on existing watercourses 

(Matheson, Black, 

Willow and tributary to 

Willow) with respect to 

fish assemblages and fish 

habitat. 

Annually Hutchinson 

   

 

 



 

Midhurst Adaptive Management Plan
10-Dec-14

Watercourse Monitoring

Water Quality * Benthics

Real Time (RT) DO, pH, Air Water (Spring & Fish

Location Description Download (DL) Flow Conductivity, Turbidity Rain Temperature Temperature Fall) (Annually)

AMP 1 Willow Creek at Vespra Valley Rd RT y y y y y

AMP 2 WSC Gauge at Golf Course Road RT y y y y y y y

AMP 3 Aunt Maggies Tibutary at Gill Road RT y y y y y

AMP 4

Willow Creek at Willow Landing Road 

Downstream of Storm Sewer Outlet RT y y y y y

AMP 5 Little Lake Tributary DS of Old Second RT y y y y y y y

AMP 6 Black Creek Downstream of Wilson Drive RT y y y y y y y

AMP 7

Black Creek at Carson Road 

Downstream of Outlets RT y y y y y

SWM Pond Monitoring

continuous Benthics

Real Time (RT)continuous event Air Water (Spring & Fish

Location Description Download (DL) Flow Phosphorus & TSS Rain Temperature Temperature Fall) (Annually)

All All SWM Pond Outlets DL y Sampler y

Restoration Sites

Location Description

All All Restoration Sites

Groundwater Sites

Location Description

To be determined

Monitoring
Varies as per 

maintenance Plan 

(minimum annually)

Monitoring

To be determined



This map, either in whole or in part, may not be reproduced without the written authority from © The Corporation of the County of
Simcoe.
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Appendix N

Nutrient Management 
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