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Project #23-1236
2025-04-09

Stability Factor of Safety Calculation for Burgess 1 Dam

Overflow Section - IDF Case

Givens and Assumptions

Geometry Input Parameters

Max. Dam Height H 15m
Water Level (IDF Level) hwl 2.06 m
Dam Base width t 0.65m
Crest Width t1  0.45m
Crest Width Change height hl 0.2m
Height of the d/s rockfill hfl 0.3 m
Basis Elevations for Calculation

Dam Crest 225.93  masl

IDF 226.49 masl
Soil/Rock Input Parameters

Unit weight-Unreinforced Concrete yc  23.58 kN/m?
Unit weight-d/s Fill vf 19 kN/m’
Unit weight of water YW 9.8 kN/m?
Friction angle- d/s fill o'f 35 degree
Friction angle- Concrete-to-rock interface ¢'c-R 40 degree
Cohesion- Concrete-to-rock interface C'c-R 290 kPa
Tensile Strength Concrete-to-Rock interface Ft 145 kPa
Cohesion Conc.-to-Conc. Conctruction Joints C-j 100 kPa
Passive Earth Pressure Coeff. kp 3.69 -

Burgess Dam Overflow Section Sketch
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Stability Factor of Safety Calculation for Burgess 1 Dam
Overflow Section - IDF Case

IDF - Upstream to Downstream Slide Direction

Project #23-1236

Calculation
M tA M t
Force (kN) FBD ID Force (kN) omentArm - Aomen
to "0" (m) (kN.m)
u/s Water Pressure IDF Level Pw 20.79 0.69 14.28
d/s Earth Pressure Pe 3.16 0.10 -0.32
Gravity Force of Concrete dam G 22.52 0.33 -7.32
Cohesion of Concrete-to-Rock C 188.50 0.00 0.00
Uplift Force Fup 6.56 0.43 2.84
Friction Force-Concrete-to-Rock Ff 0.00 0.00 0.00
Tensile Force Concrete-to-Rock Ft 195.00 0.75 -146.25
Side Fr|ct|‘on Force (?f the Concrete Fs 94.95 0.33 30.63
Dam Section (two sides)
Result
2. Applied Force X Resistive Force FOS Required
Sliding (kN) (kN) OK FOS
20.8 198.2 9.53 1.3
2.0T Moment 2. Anti—-OT FOS Required
Overturning (kN*m) Moment (kN*m) OK FOS
17.1 -184.5 10.78 1.3
Calculated By:  KC
Checked By: GL
—
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Project #23-1236
2025-04-09

Stability Factor of Safety Calculation for Burgess 1 Dam

Overflow Section - Seismic (500 yr) Case

Givens and Assumptions

Geometry Input Parameters

Max. Dam Height H 15m
Water Level (NOL Upper Bound) hwl 1.32m
Dam Base width t 0.65m
Crest Width t1  0.45m
Crest Width Change height hl 0.2m
Height of the d/s rockfill hfl 0.3 m
Basis Elevations for Calculation

Dam Crest 225.93  masl

NOL 225.75 masl
Soil/Rock Input Parameters

Unit weight-Unreinforced Concrete yc 23.58 kN/m’
Unit weight-d/s Fill vf 19 kN/m’
Unit weight of water yw 9.8 kN/m?
Friction angle- d/s fill o'f 35 degree
Friction angle- Concrete-to-rock interface ¢'c-R 40 degree
Cohesion- Concrete-to-rock interface C'c-R 290 kPa
Tensile Strength Concrete-to-Rock interface Ft 145 kPa
Cohesion Conc.-to-Conc. Conctruction Joints Cj 100 kPa
Passive Earth Pressure Coeff. kp 4 -

PGA (NBCC - 500 yr) PGA 0.028 g

Burgess Dam Overflow Section Sketch
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Stability Factor of Safety Calculation for Burgess 1 Dam
Overflow Section - Seismic (500 yr) Case

Seismic (500 yr) - Upstream to Downstream Slide Direction

Project #23-1236

Calculation
M tA M t
Force (kN) FBD ID Force (kN) omentArm - Aomen
to "0" (m) (kN.m)
u/s Water Pressure NOL U/B Pw 8.54 0.44 3.76
d/s Earth Pressure Pe 3.16 0.10 -0.32
Gravity Force of Concrete dam G 22.52 0.33 -7.32
Cohesion of Concrete-to-Rock C 188.50 0.00 0.00
Uplift Force Fup 4.20 0.43 1.82
Friction Force-Concrete-to-Rock Ff 0.00 0.00 0.00
Tensile Force Concrete-to-Rock Ft 195.00 0.75 -146.25
Side Fr|ct|‘0n Force (?f the Concrete Fs 94.95 0.33 30.63
Dam Section (two sides)
Seismic Loading F_seis 0.02 0.90 -0.02
Result
2. Applied Force X Resistive Force FOS Required
Sliding (kN) (kN) OK FOS
8.6 198.2 23.16 1.0
2.0T Moment 2. Anti—-OT FOS Required
Overturning (kN*m) Moment (kN*m) OK FOS
5.6 -184.5 33.17 1.0
Calculated By:  KC
Checked By: GL
—
TULLOCH
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Project #23-1236

2025-02-26

Stability Factor of Safety Calculation for Burgess 1 Dam

Overflow Section

Givens and Assumptions

Geometry Input Parameters

Max. Dam Height H 15m
Water Level U/B (Winter NOL Upper Bound) hwl 0.88 m
Dam Base width t 0.65m
Crest Width t1  0.45m
Crest Width Change height hl 0.2m
Height of the d/s rockfill hfl 0.3 m

Ice Loading Location hie 0.58 m
Basis Elevations for Calculation

Dam Crest 225.93  masl

NOL Winter Target on Jan 31 225.31 masl

NOL Winter (Upper Bound) 225.6  masl

NOL Winter (Lower) 224.6  masl
Soil/Rock Input Parameters

Unit weight-Unreinforced Concrete yc 23.58 kN/m?
Unit weight-d/s Fill yf 19 kN/m’
Unit weight of water yw 9.8 kN/m?
Friction angle- d/s fill o'f 35 degree
Friction angle- Concrete-to-rock interface ¢'c-R 40 degree
Cohesion- Concrete-to-rock interface C'c-R 290 kPa
Tensile Strength Concrete-to-Rock interface Ft 145 kPa
Cohesion Conc.-to-Conc. Conctruction Joints C-j 100 kPa
Passive Earth Pressure Coeff. kp 3.69 -

Burgess Dam Overflow Section Sketch
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Stability Factor of Safety Calculation for Burgess 1 Dam

Overflow Section

Winter NOL (Upper Bound) - Upstream to Downstream Slide Direction

Calculation
M tA M t
Force (kN) FBD ID Force (kN) omentArm - Aomen
to "0" (m) (kN.m)
u/s Water Pressure Winter NOL U/B Pw 6.71 0.39 2.62
d/s Earth Pressure Pe 3.16 0.10 -0.32
Gravity Force of Concrete dam G 22.52 0.33 -7.32
Cohesion of Concrete-to-Rock C 188.50 0.00 0.00
Uplift Force Fup 3.73 0.43 1.61
Friction Force-Concrete-to-Rock Ff 199.35 0.00 0.00
Tensile Force Concrete-to-Rock Ft 195.00 0.75 -146.25
Side Fr|ct|‘0n Force (?f the Concrete Fs 94.95 0.33 30.63
Dam Section (two sides)
Ice Loading Fice 75.00 0.87 65.25
Result
2. Applied Force X Resistive Force FOS Required
Sliding (kN) (kN) OK FOS
81.7 397.5 4.86 2.0
2.0T Moment 2. Anti—-OT FOS Required
Overturning (kN*m) Moment (kN*m) OK FOS
69.5 -184.5 2.66 2.0
Calculated By:  KC
Checked By: GL
Project #23-1236 =T
TULLOCH
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FOS / Anchor Calculation
Case 1 NWL State

Power house FOS.

Burgess Dam - Powerhouse Stability

Case 1 Normal Operation Level 22575 m u/s Ground El. 21849 m (Assumed)

d/s water level 22009 m d/s Ground El. 219.49 m
Inputs

-concrete 24 kN/m3

Length 14 m

Width 8m

Vertical Force
Bottom Concrete Block 6720 kN Bottom Concrete Box
2688 kN Tunnel cross section area 7 m2
Location to toe (m) Moment ( Direction
61 4032 kN 4 16128 + clockwise
/s Dam Retaining structure
Cross Section Area .
62 1377.6 kN 87 11985.12 + clockwise
Left and Right Side Wall
276.48 kN 4 110592 + clockwise

Uplift from Base

d/shead, h1 08 m

u/shead, h2 7.26 m

ph1 8 kpa

p-h2 72.6 kpa
Seperat Two Parts
RecT ul-rectanglar 64 kN/m

ul-triangular 258.4 kN/m

Effective Base Width 6m

it G|

U/s Water Force

h 7.26 m NWL to u/s bedrock (conservatively asumed 1m below bottom of station)

™ 10 kN/m3

P 263.538 kN/m

Resultant Force

zy

Anicsliding Force
Concrete-to-rock friction

Friction Force from Base
Friction from left and right

Total Anti-sliding force

FOS against sliding

=M-OT
SM-AntiOT

3689.532 kN
3751.68 kN

281
Contact area
Bonding Strength
F-bonding

501

075

3.76 kN

20 m2
55 kPa

2200 kN

3.76 kN

1.3589

18610.5 KN.m
38019.0 kN.m

8m (W) X 2.5 m(H)

clockwise

1.5 Required Not OK

|FoS against overturning 20429 15Requred o<

Required anti-sliding force
Additional anti-sliding force
Additional Normal Force Provic

# of Anchor
Unit Weight of bedrock/Concre
Spacing, s

Total Length, L

Grouted Depth, D

Cone Angle, 0

Pullout Capacity, Qru

Min # of Anchor

5534.298 kN
520.538 kN
694

25

To meet FOS=1.5 against Sliding

oK




Burgess Dam - Powerhouse Stability
FOS/ Anchor Calculation
CASE 2 IDF

Power house FOS.

Case 1 1DF 22649 m /s Ground El. 21849 m (Assumed)
d/s water level 22009 m d/s Ground El. 219.49 m
Inputs
4-concrete 24 kN/m3
Length 14 m
Width 8m

Vertical Force

Bottom Concrete Block 6720 kN Bottom Concrete Box
2688 kN Tunnel cross section area 7 m2
Location to toe (m) Moment ( Direction
61 4032 kN 4 16128 + clockwise
/s Dam Retaining structure
Cross Section Area .
G2 1377.6 kN 87 11985.12 + clockwise
Left and Right Side Wall
276.48 kN 4 110592 + clockwise

Uplift from Base

d/s head, h1 08 m

/s head, h2 8m

p-h1 8 kPa

p-h2 80 kPa
Seperat Two Parts
RecT ul-rectanglar 64 kN/m

ul-triangular 288 kN/m

Effective Base Width 6m

orzontalForce |

U/s Water Force.

h 8m NWL to /s bedrock (conservatively asumed 1m below bottom of station)

w 10 kN/m3

Pw 320 kN/m

Resultant Force

4480 kN

ZY 3574.08 kN
| Ani-sliding Force
Concrete-to-rock friction 0.75
Friction Force from Base 2680.56 kN
Friction from left and right

Contact area 20 m2 8m (W) X 2 m(H)

Bonding Strength 55 kPa

F-bonding 2200 kN 4 8800 clockwise
 Total Anti-sliding force 4880.56 kN
FOS against sliding 1.0894 1.3 Required Not OK.
IM-OT 22698.7 KN.m
SM-AntOT 38019.0 kN.m

|FOS against overturning 16749 13Requred o<

Required anti-sliding force 5824 kN To meet FOS=1.5 against Sliding
Additional anti-sliding force 943.44 kN

Additional Normal Force Provic 1258 kN

# of Anchor

Unit Weight of bedrock/Concre 235 kN/m3

Spacing, s 2m

Total Length, L 502 m

Grouted Depth, D 502 m

Cone Angle, 0 90 degree

Pullout Capacity, Qru 3331 kN

Min # of Anchor 38 1258|kN




FOS / Anchor Calculation
Case 3 Seismic (NWL)

Power house FOS

Burgess Dam - Powerhouse Stability

PGA (1/500)

case 1 IDF 22575 m u/s Ground 1. 21849 m (Assumed)
d/s water level 22009 m d/s Ground l. 219.49 m
Inputs
+-concrete 24 kN/m3.
Length 1 m
Width 8m
Vertical Force
Gravity Force
Bottom Concrete Block 6720 kN Bottom Concrete Box
2688 kN Tunnel cross section area 7 m2
Location to toe (m) Moment (kN.m)  Direction
61 4032 kN 16128 + clockwise
u/s Dam Retaining structure
Cross Section Area 41 m2
62 137756 kN 87 1198512 + clockwise
Left and Right Side Wall
276.48 kN 4 110592 + clockwise
Uplift from Base
d/s head, h1 08 m
u/s head, h2 726 m
ph1 8 kpa
oh2 726 kpa
severat Two Parts
RecT ul-rectanglar 64 kn/m
ul-triangular 2584 kN/m
Effective Base Width 6m
LT |
U/s Water Force
h &m NWL to u/s bedrock (conservatively asumed 1m below bottom of station)
™ 10 kN/m3.
Pw 320 kN/m

Resultant Force
X
v

Ani-sliding Force

44806 kN
3751.68 kN

Concrete-to-rock friction 0.75
Friction Force from Base 2813.76 kN
Friction from left and right
Contact area 20 m2 8m (W) X 2.5 m(H)
Bonding Strength 55 kPa
F-bonding. 2200 kN 4 8800 clockwise
Total Anti-sliding force 5013.76 kN
FOS against sli 1.118993 oK
TM-OT 21753.7 KN.m
SM-AROT 380190 kN.m

|FoS against overturning | a7a7017 1 Reauired o

No Anchors Required Under Seismic Case




Burgess Dam - Powerhouse Stability
FOS/Anchor Calculation
Case 4-Ice Loading

Power house FOS

Case 1 Normal Operation Level ~ 225.6 m u/s Ground El. 21849 m (Assumed)
d/s water level 22009 m /s Ground El. 219.49 m
Inputs
y-concrete 24 kN/m3
Length 1 m
Width 8 m
Vertical Force
Gravity Force
Bottom Concrete Block 6720 kN Bottom Concrete Box
2688 kN Tunnel cross section area 7 m2
Location to toe (m) Moment ( Direction
61 4032 kN 4 16128 + clockwise
/s Dam Retaining structure
Cross Section Area 41 m2
62 13776 kN 87 1198512 + clockwise
Left and Right Side Wall
3 276.48 kN 4 110592 + clockwise
Uplift from Base
d/shead, h1 08 m
u/s head, h2 711 m
phl 8 kpa
p-h2 711 kpa
Seperat Two Parts
RecT ul-rectanglar 64 kN/m
ul-triangular 2524 kN/m
Effective Base Width 6m
HorizontalForce
U/s Water Force
h 726 m NWLto m of station)
w 10 kN/m3
Pw 263.538 kN/m

U/S Ice Locading

p-ice 75 kN/m_0.3m below NWL

Resultant Force
X

4739.532 kN
LY 3787.68 kN
| Anti-sliding Force
Concrete-to-rock friction 0.75
Friction Force from Base 2840.76 kN
Friction from left and right
Contact area 20 m2 8m (W) X 2.5 m(H)
Bonding Strength 55 kPa
F-bonding 2200 kN 4 8800 clockwise
5040.76 kN
FOS against sliding 1.0636 15 Required NotOK
M-O 25726.5 KN.m
ZM-AntiOT 38019.0 kN.m

|Fos againstoverturning 1ams  15Required o

Required anti-sliding force 7109.298 kN “To meet FOS=1.5 against Sli
| Additional anti-sliding force 2068.538 kN
| Additional Normal Force Provided by Anchor 2758 kN
# of Anchor
Unit Weight of bedrock/Concrete, v 23.5 kN/m3
Spacing, s 2m
Total Length, L 502 m
| Grouted Depth, D 502 m
Cone Angle, 6 90 degree
Pullout Capacity, Qru 3331 kN
Min # of Anchor 83
27s8n
0K
Reugired M-antiOT 38590 kN.m To meet FOS=1.5 Against Overturning
| Additional M-antiOT 571 kN.m
Force location (r Anti Moment (kN.m)
row 1 (3 Anchors) 999 2 1999
row 2 (3 Anchors) 999 3 2998
row 3 (3 Anchors) 999 a4 3997
Total 8994 kN.m >859 KN.m OK
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STRENGTH PARAMETERS
FOR CONCRETE DAM STRUCTURE ON BEDROCK

This memorandum summarised the recommended concrete/rock interface strength parameters
for the Burgess Concrete Dam Structure (the Site) located in Bala, ON. Including:

i) concrete/rock interface strength parameters reported in the literature, and

ii) Recommended concrete/rock interface parameters for the Burgess concrete
structure stability assessment.

Table 1 below summarizes the interface parameters recommended for the Burgess Dam sitting
on the Granitic Gneiss bedrock.

Table 11: Recommended Concrete/Rock Contact Properties

Base
Cohesion  Friction | Roughness
(kPa) Angle i

(¢n)"
1917 145 290 35° 5° 40°

Friction
Angle
(degree)

Tensile

Site Rock Type Built Strength
(kPa)

Burgess Granitic
Dam Gneiss

LITERATURE REVIEW FOR CONCRETE/ROCK INTERFACE PARAMETERS

In 1986, Ontario Hydro (now Ontario Power Generation) initiated a Dam Safety Program. During
the early stages of the program, core samples were retrieved of the concrete/rock contacts at
47 dams owned by Ontario Power Generation. The concrete/rock specimens were tested by Lo
et al. (1991) to measure tensile strength, cohesion and the internal frictional angle fo the Concrete-
to-Bedrock interface for the dams.

Table 1 summarize the strength parameters for concrete dams sitting on Gneiss/Granitic Gneiss
bedrock constructed before 1942 (Lo et al, 1991 a & b), which have a similar bedrock type to the
Burgess site. Figure 1 shows the mean tensile strength measured from 47 dams versus the year
of construction developed by Lo et al. (2002). To be conservative, the average of the tensile
strength, cohension and fricition angle of concrete-to-bedrock interface (Lo. et. al. 2002) are
recommended for the Burgess Dam site founded on the bedrock.

Page 1



Figure 1: Mean Tensile Strength Measured from 47 Dams (Lo et al. 2002)

Table 1: Summary of Concrete/rock Interface Parameters for the Concrete Dam on Gneiss
Bedrock Conctructed before 1942 (Lo et al. 1991)

River System

Location

Date of

Construction

Cohesion

(kPa)

Tensile
Strength,

Angle of
Friction,

Bedrock Type

Gt ¢
(kPa) (degree)

Calabogie 1916 &1917 138 69 35 Horonblende biotite Gneiss
Madawaska %T}':‘f: 1938-1942 482 241 45 Horonblende biotite Gneiss
Bark Lake 1942 620 310 35 Granitic Gneiss
Wanapitei McVittie 1936 138 69 35 Granitic Gneiss
P Consiston 1938 68 34 32 Granitic Gneiss
Crystall - .
Sturgeon Falls 1921 0 0 35 Granitic Gneiss
South Falls 1907 0 0 40 Gneiss
Y 206 103 40 Gneiss
Muskoka anna 1925 552 276 40 Gneiss
Chute -
0 0 40 Gneiss
Trethewey 1925 344 172 40 Gneiss
Nipigon Cag?:’” 1921 690 345 44 Granitic Gneiss
Ottawa Chats Falls 1931 620 310 42 Granitic Gneiss
South Nipissing 1923 414 207 44 Granitic Gneiss
Elliot Chute 1929 68 34 36 Granitic Gneiss
1909 rebuilt .
Dog Lake 1 1940 68 34 43 Gneiss
Kaministikwia Dog Lake 2 1910 276 138 43 Gneiss
Fedrick 1937 690 345 42 Gneiss
House
Average 299 149 40

Page 2
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Burgess Dam Stability Check

Soil Properties

Concrete Unit Weight (VC)(kN/ma) 24
Water Unit Weight (yw)(kN/ma) 9.81

Active Pressure Soils - Granular A (y4)(kN/m3)

Soil Unit Weight (yl)(kN/mS) 22
Soil Friction Angle (¢)(Degrees) 38
Cohesion (c4") 0

Passive Pressure - (y2)(kN/m3)

Soil Unit Weight (y,)(kN/m®) 20

Passive Pressure - ($p2)(kN/m3)

Soil Friction Angle (¢,)(Degrees) 35

Soil Dimensions

Angle (B)(Degrees) 75.05118849
a 18.43
6 =2/3¢, (Degrees) 25.33333333
k1 2/3

Wall Dimensions

H' (Full Height) (m) 6.95
Base Width (B ) (m) 3.643
Footing Height(m) 0.5
Toe Length (m) 0.5
Heel Length (m) 1.0
Stem Width (m) 0.5
Wall Height (m) 6.45
Depth at Toe (D)(m) 1.59

Surcharge Loading

Surcharge Load (kPa) 12
Lateral Point Load (kN) 23
Distance from Base (m) 3

Surcharge Moment (kNm) 69




Sketches and Dimensions
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1 Rectangle 0.500 0.300 0.150
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Overturning Resistance

Determine Coulomb's Active Earth Pressure Coefficient
K | 0.4491741
Determine Coulomb's Active Force
P, (kN/m) | 238.66
Determine Components of Active Force
Py (kN/m) | 182.07
P, =P, siné
Py (kN/m) | 154.31
20M Anchor Bolts (Failure of the Steel Governed) Resisting Overturning
Row #of BtOLtS/ Tensile Resistance (kN) Moment Arm (m) Moment (kKN*m/m)
meter
1 2 95.9 0.2 38.36
2 2 95.9 0.575 110.285
3 2 95.9 0.925 177.415
4 2 95.9 3.367 645.7906
Total Moment Resistance 971.8506
Determine the Factor of Safety Against Overturning
Section Area (m?) Weight/Unit Length (kN/m) Moment Arm From Point A (m) Moment (kN-m/m)
1 0.150 3.60 0.75 2.70
2 3.075 73.80 0.75 55.35
3 5.049 121.18 1.33 161.57
4 1.822 43.72 1.50 65.57
Anchors 971.85
Py 154.31 1.71 263.09
Total Vertical Forces 396.60 Total Resisting Moments 1520.13
Overturning Moment
M, (kN-m/m) | 421.78
Surcharge Moment
Msurcharge (kN'm/m) I 69.00
FSoverturning I 3.1




Sliding Resistance

Determine Coulomb's Passive Earth Pressure Coefficient

K | 0.1129675

Determine Coulomb's Passive Earth Force

Py (kN/m) | 1.40

20M Anchor Bolts (Shear Resistance)

Total Shear Resistance from 8 anchors per 1 meter (CSA-S16:19)

Vr (KN/m) 520

Lateral Surcharge Load Adding to Ph

P (Surcharge) (kN/m) 23

Determine the Factor of Safety Against Sliding

_ XFy  (ZV)tan(k,p) + Bkycy + Pp

Fssiidiug - ZFd - Ph

FSqiiding 3.38

Bearing Capacity

Bearing capacity was not considered as the retaining wall is supported by bedrock.
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CALCULATION SHEET
Project: Job. No.:
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Surchage
& = 65m ton! "ET) = 33.6Y
b = H46m T 0~'+b> = 5763°
. H
H= 695m
R=(x+b)™ (20- B2) = 3889.54
9= |2k Fa B
Q= b*a0-6) = 113.99

Z2= H- [ H(6-0)+(k-Q)- 513x H_J
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:2 = 6A45- _6ﬂ53C 57.62 ’_3&6‘9-&(3 BFAISH - ”3q‘jj)_- 13 @ 5) (6 g)}
Q’GﬂS-(57, ta- 39.59)

_ Z2=30lm )
P‘: %_ <H (99.‘ 9))
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P=23.10kN /per In)




= . 80 Main Street West | T. 705 789.7851
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The Township of Muskoka Lakes
Burgess Dam EC/EIA

16 May 2025

The Township of Muskoka Lakes
1 Bailey Street

P.O. Box 129

Port Carling, ON

POB 1J0

Re: Existing Conditions and Environmental Impact Assessment (EC/EIA) for the Little
Burgess Generating Station Rehabilitation, Township of Muskoka Lakes, Ontario;
Tulloch Project # 230236

1. BACKGROUND

1.1 General

Tulloch Environmental, a division of Tulloch Engineering Inc. (Tulloch), was retained by the
Township of Muskoka Lakes to complete an Existing Conditions and Environmental Impact
Assessment (ECEIA) in support of the Little Burgess Generating Station Rehabilitation in Bala,
ON (henceforth the Site). This report outlines the results of a Natural Heritage Desktop Review
and field studies performed at the Site. It also provides assessment of impacts anticipated by the
Project outlined in the Municipal Class EA. Avoidance and mitigations strategies to alleviate the
anticipated impacts for each solution are provided.

1.2 Study Area and Project Description

The existing structure (henceforth referred to as Burgess Dam) is an approximately 59 m long
and 3 m high concrete dam (Figure 1). The powerhouse is approximately 9m x 14m including the
turbine, generator and associated equipment. A retaining wall 16m in length connects the north
wall of the powerhouse and supports River St. immediately North of the powerhouse. The Burgess
Dam runs across the north channel of the outlet from Lake Muskoka to the Moon River in Bala,
Ontario; UTM (NAD83) coordinates are 17T 609163 4985226.

The Township has identified the need to complete the rehabilitation / replacement of Burgess
Dam. A Municipal Class EA was initiated and assesses the impacts of alternative solutions for
the rehabilitation / replacement. The below sections are taken from the justification section of the
Class EA document.

“The powerhouse section of the dam is in poor overall condition from both a structural and dam
safety perspective and will require remediation due to the presence of failed or failing structural
members and a large transverse crack through the floor slab of the dam. Furthermore, significant
washout of the downstream fill from another future flooding event has the potential to cause the
structure to fail.”

Project # 231236
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“The facility has no spill capacity as upstream water level control is provided by the Bala North
and Bala South dams. It can be determined that the Burgess Dam does not have sufficient
freeboard nor was the existing facility designed to handle inflow design flood in its current state”

“Repair or mitigation measures must be developed for both the non-overflow dam section and
powerhouse dam section to improve the FOS to meet the minimum acceptable criteria.”

“The Embankment along River Street downstream of the Site is very steep and appears to be
eroding at the toe where there are newer gabion baskets placed on a historic boulder/stone wall.
There is a concern for slope failure of the embankment due to the erosion / scour caused by water
flows during power generation activity.”

The results of the Class EA identified repair of the dam and construction of a spillway as the
preferred solution.

1.3 Scope

The Ministry of Natural Resources (MNR) has identified a need to complete an ECEIA to support
the permitting and approvals process for the proposed Burgess Dam repair project. To assess
the existing conditions and potential impacts of the proposed alternative solutions (Appendix A),
TULLOCH performed a Natural Heritage Desktop Review of the site and surrounding area as well
as an on-site field assessment. The Natural Heritage Desktop Review included areas within 1000
m of the proposed solution footprint. The Study Area for on-site assessments was defined as
areas within 120 m of the proposed solution footprints. The information presented in this
submission have been taken from the 2020 Class EA document and updated to reflect the current
plans and consultation to date.
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Page 5
May 2025



608|900 609|000 609|1 00 609|200
Burgess Dam
L Rehabilitation/Replacement
Pt A TTeeellL Environmental Impact Assessment
o s’ RN - o
2 s’ RS 2
10 = - ~ - LO
0 A ’ S = . . .
& Re AW < Site Investigations
O' ~ N
L4 .
4 “
S . Legend
4
¢ ‘.
) ‘\‘ Site (Approx.)
4 ‘ - = = om g
) . . ! Study Area (120m)
l’ “
! )
1 1
! )
I 1
I |}
] 1
] 1
3 ' 1 =3
8- ! 1 -2
=} ] 1 0
oﬂ" L] 1 gl"
I ]
I 1
I ]
] I
I 1
I ]
] ]
] 1
] 1
1 1
1 1
1 1
1 1
1 1
|} 1
1 ’
1 ’
) 1
A\ 1
A\ 1
=3 A Vi S
2 : ! -3
3 ' . 3
< . ’ <
Ay 4
. 4
A 3 ,
A 4
A d s
A
5‘ "
N S
~
© ~ l'
© ~ . 14
; N ~ ~ L 4 s ’
TTeall Pt Figure 1
.-"~---___--"— PROJECT: 191493
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the .
GIS User Community DATE: 23/06/2020
T T T T -
608900 609000 609100 609200 SCALE: 1:1,500
0 100 200 Meters
I T D O S O
Coordinate System: NAD 1983 UTM Zone 17N
Document Path: J:\2020 Projects\Environmental\191493 Burgess Dam Safety Assessment\5_Maps\Figure 1 - 191493 - Burgess Dam Rehab - 23June2020.mxd User Name: Kelly.Major




The Township of Muskoka Lakes
Burgess Dam EC/EIA

2. NATURAL HERITAGE DESKTOP REVIEW

21 Sources Reviewed

The Natural Heritage Desktop Review was conducted to determine which natural heritage
features exist, or have the potential to exist, within 1000 m of the Site. Records and resources
searched as part of the background review are listed in Table 1. Communications with regulatory
authorities are provided in Appendix B. Project staff qualifications are provided in Appendix C.

2.2 Land Use

The existing structure is currently located on private land and is surrounded by privately owned
land.

2.3 Ecodistrict and Ecoregion

This Site is located in Ecodistrict 5E-7 of Ecoregion 5E (the Georgian Bay Ecoregion). The
Georgian Bay Ecoregion is characterized by a cool-temperate and humid climate with a mean
annual temperature range of 2.8 to 6.2°C (MNR 2009). This Ecoregion is situated on the southern
edge of the Precambrian shield. It is typically underlain with gneissic bedrock as well as deposits
of ground moraine till and glaciofluvial materials. This Ecoregion is part of the Great Lakes
Watershed. Land cover is predominantly mixed forest, deciduous forest, and coniferous forest of
the Great Lakes — St. Lawrence Forest Region (MNR 2009).

2.4 Protected Areas

Protected areas included federal, provincial, and municipal parks as well as Conservation
Reserves, Enhanced Management Areas (EMAs), Provincially Significant Wetlands (PSWSs) and
Areas of Natural and Scientific Interest (ANSI). A review of data provided by Land Information
Ontario (LIO) in conjunction with communications with the Ministry of Natural Resources and
Forestry (MNRF) have identified no protected areas within 1000 m of the project site.
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Table 1 - Records and resources searched during the Natural Heritage Desktop Review.

Record Source

Records Requested and/or
Reviewed

Ministry of Natural
Resources and Forestry
(MNRF)

Parry Sound District

Date of Request:
03 February 2020
Date of Data Receipt:
12 February 2020

Jeremy Rouse
Management Biologist

Existing environmental values
information, including any
sensitivities and environmental
constraints.

Natural Heritage Accessed: Natural Heritage Mapping Tool

Information Centre (NHIC) 28 January 2020 queried for records of provincially
tracked species (e.g. SAR and rare
species), ANSI and other protected
areas in vicinity to the Site.

MNRF Species at Risk in Accessed: Determine SAR within range and

Ontario (SARO) List 28 January 2020 their status.

MNRF Fish ON-line Accessed: Reviewed known fish species

28 January 2020 present in Lake Muskoka and

Moon River.

Atlas of the Breeding Birds | Accessed: Determine migratory birds,

of Ontario (Ontario Nature; | 28 January 2020 including SAR within block #s:

ABBO) 17PK08

Bat Conservation Accessed: Reviewed SAR bat ranges

International 28 January 2020 associate with the Site and
surrounding area.

eBird.org Accessed: Query for records of selected SAR

Cornell Lab of Ornithology 28 January 2020 bird species in vicinity to the Site.

iNaturalist — Herps of Accessed: Reviewed recorded reptile and

Ontario Project 28 January 2020 amphibian sightings in the area.

Ontario Butterfly Atlas Accessed: Query for records of SAR

Online (Toronto 28 January 2020 butterflies in vicinity to the Site.

Entomologists’

Association; OBAO)

Land Information Ontario Accessed: Accessed GIS spatial data

(LIO)

30 January 2020

regarding known significant
habitats including:
¢ Significant Wildlife Habitats
¢ Wildlife Nesting Areas
e Provincially Significant
Wetlands
o Areas protected federally,
provincially or municipally.

Project # 231236
May 2025

Page 8




The Township of Muskoka Lakes
Burgess Dam EC/EIA

25 Species at Risk

Species at Risk (SAR) include species identified federally under the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC) and provincially under the Committee on the Status
of Species at Risk in Ontario (COSSARO). Species and their habitat listed as Endangered or
Threatened are regulated federally under the Canadian Species at Risk Act (SARA S.C. 2002
¢.29) and provincially under the Ontario Endangered Species Act (ESA S.0. 2007 c.6). In some
instances, species listed as Special Concern may also receive habitat protection under the 2074
Provincial Policy Statement (PPS; MMAH 2014); see Section 2.6 Significant Wildlife Habitat.

The NHIC identified records of Massasauga Rattlesnake (Sistrurus catenatus; Threatened), the
Rusty-Patched Bumblebee (Bombus affinis; Endangered), Blanding’s Turtle (Emydoidea
blandingii; Threatened) and Eastern Wood-pewee (Contopus virens; Special Concern) within
1000m of the Site. A restricted species was also identified. The MNRF has requested that the
name of this species is not released, however, the impact assessment and respective mitigations
have accounted for the possible presence of this species on the Site.

ABBO Records indicated that ten (10) species have been observed within the 10 x 10km atlas
block associated with the site:

Barn Swallow (Hirundo rustica;Threatened)

Bobolink (Dolichonyx oryzivorus; Threatened)

Canada Warbler (Cardellina Canadensis; Special Concern)
Chimney Swift (Chaetura pelagica; Threatened)

Common Nighthawk (Chordeiles minor; Special Concern)

Eastern Meadowlark (Sturnella magna; Threatened)

Eastern Wood-pewee (Special Concern)

Golden-winged Warbler (Vermivora chrysoptera; Special Concern)
Olive-sided Flycatcher (Contopus cooperi; Special Concern)
Wood Thrush (Hylocichla mustelina; Special Concern).

Queries of Cornell Lab’s eBird atlas identified records of the following 13 SAR birds:

Bald Eagle (Haliaeetus leucocephalus; Special Concern; records within 7km)

Bank Swallow (Ripari riparia; Threatened; records within 4km)

Barn Swallow (records at the Site)

Canada Warbler (records within 1km)

Chimney Swift (records at the Site)

Eastern Whip-poor-will (Antrostomus vociferous; Threatened; records within 1km)
Eastern Wood-pewee (records within 1km)

Evening Grosbeak (Coccothraustes vespertinus; Special Concern; records within 1km)
Golden-winged Warbler (records within 100m)

Olive-sided Flycatcher (records within 8km)

Red-headed Woodpecker (Melanerpes erythrocephalus; Special Concern; records within
11km)

Rusty Blackbird (Euphagus carolinus; Special Concern; records within 5km)

e Wood Thrush (records within 4.5km)
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The ORAA indicated that Blanding’s Turtle, Massasauga Rattlesnake, Snapping Turtle (Chelydra
serpentine; Special Concern), Five-lined Skink (Plestiodon fasciatus; Endangered) and the
restricted species identified in the NHIC records is associated with the Site (Block 17PKO08).

BCl indicated that three (3) Endangered bat species have ranges which include the Site:

o Little Brown Bat (Myotis lucifugus)
¢ Northern Long-eared Bat (Myotis septentrionalis)
o Eastern Small-footed Bat (Myotis leibii)

The Butterfly Atlas of Ontario identified that Monarch Butterfly (Danaus plexippus; Special
Concern) is associated with the Site.

A review of iNaturalist for citizen science records, the Royal Ontario Museum Collections, the
Canadian National Collection of Insects, Arachnids and Nematodes and University Collections
from McMaster University returned no records of SAR species at the Site, or in areas within
1000m of the Site

Table 2 — Species at Risk with Potential to Occur in the Study Area.

Source Species Scientific Name SARA | ESA
eBird.org Bald Eagle Haliaeetus leucocephalus - SPC
eBird.org Bank Swallow Ripari riparia THR THR
ABBO (Record) / eBird.org Barn Swallow Hirundo rustica - THR
MNRF / ORAA Blanding’s Turtle Emydoidea blandingii THR THR
ABBO (Record) Bobolink Dolichonyx oryzivorus - THR
ABBO (Record) / eBird.org Canada Warbler Cardellina canadensis THR SPC
ABBO (Range) / eBird.org Chimney Swift Chaetura pelagica THR THR
ABBO (Record) Common Nighthawk Chordeiles minor THR SPC
ABBO (Record) Eastern Meadowlark Sturnella magna - THR
BCI (Range) Eastern Small-footed | Myotis leibii END END
Bat
eBird.org Eastern Whip-poor-will | Antrostomus vociferous THR THR
ABBO (Record) / MNRF / | Eastern Wood-pewee | Contopus virens SPC SPC
eBird.org
eBird.org Evening Grosbeak Coccothraustes vespertinus | SPC SPC
ORAA Five-lined Skink Plestiodon fasciatus END END
ABBO (Range) / eBirg.org Golden-winged Vermivora chrysoptera THR SPC
Warbler
BCI (Range) Little Brown Bat Myotis lucifugus END END
MNRF / ORAA Massasauga Sistrurus catenatus THR THR
Rattlesnake
Project # 231236
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Source Species Scientific Name SARA | ESA

OBAO Monarch Butterfly Danaus plexippus SPC SPC

BCI (Range) Northern Long-eared | Myotis septentrionalis END END
Bat

ABBO (Record) / eBird.org Olive-sided Flycatcher | Contopus cooperi THR SPC

eBirg.org Red-headed Melanerpes erythrocephalus | THR SPC
Woodpecker

eBird.org Rusty Blackbird Euphagus carolinus SPC SPC

MNRF Rusty-patched Bombus affinis END END
Bumblebee

ORAA (Record) Snapping Turtle Chelydra serpentine SPC SPC

ABBO (Record) / ebird.org Wood Thrush Hylocichla mustelina - SPC

*ABBO = Atlas of the Breeding Bird of Ontario; BCI = Bat Conservation International; MNRF = MNRF Species at Risk
by Area Web Application; OBAO = Ontario Butterfly Atlas Online; ORAA = Ontario Reptile and Amphibian Atlas.
**END = Endangered; THR = Threatened; SC = Special Concern

***SARA = Species at Risk Act (Federal); ESA = Endangered Species Act (Provincial)

2.6 Significant Wildlife Habitat (SWH)

Significant Wildlife Habitat (SWH) is defined in the Significant Wildlife Habitat Technical Guide
(OMNR 2000) as natural heritage areas that are “ecologically important in terms of features,
functions, representation and amount and contributing to the quality and diversity of an identifiable
geographic area or Natural Heritage System”. Development within and adjacent SHW is only
permissible provided no negative impacts to the feature or its ecological functions. Habitat may
be considered SWH according to four broad categories:

e Seasonal concentration areas (i.e., winter deer yards, colonial bird nesting sites, reptile
hibernacula);

o Rare vegetation communities or specialized habitat for wildlife (i.e., alvars, rare forest
types, moose aquatic feeding areas, amphibian woodland breeding ponds, turtle nesting
habitat);

o Habitat of species of conservation concern (i.e., species identified as special concern
federally or provincially, and species listed as rare or historical in Ontario based on records
kept by the NHIC (i.e. S1- Critically Imperiled, S2- Imperiled, S3- Vulnerable and SH -
Historic ranks); These ranks are not legal designations but are assigned in a manner to
set protection priorities); and,

¢ Animal movement corridors (i.e., naturally vegetated corridors or man-made features such
as power transmission and pipeline corridors that provide animal movement from one
habitat to another).

No records of SWH or candidate SWH were found within 1000 m of the existing structure. Records
of five locally rare species were identified by the NHIC:
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