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STAGE-DISCHARGE-STORAGE CURVE

CNR AT TRIBUTARY 2




STAGE-DISCHARGE-STORAGE CURVE

CNR AT TRIBUTARY 2

Stage Discharge Storage
(m) (cfs) {ae=ft)
87.50 0.0 0.0
87.53 1:0:.:0 0.006
87.87 210 0.042
87.66 41.0 0.367
87.717 65.0 0.862
88.00 94.0 285
88.24 117.0 5299
88.50 140.0 11.1
89.01 182.0 2bsh

89.50 231.0 | 49.3




APPE!NDIX E

MONTELY MEZll WATER LEVELS
LAKE ONTARIO

ractr fros MHaclaren's Report!
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TABLE 4.1

MONTHLY MEAN WATER LEVELS
LAKE ONTARIO - KINGSTON GAUGE 13988 .

Month Mean Water Level (m) GSCD
January 74.54
February 74.56
March 74.65
April 74.85
May 74.99
June 75.03 *
July 74.99
August 74.89
September 74.75
October 74.63
November 74.55
December 74453
1:100 Year 24 765 (flood elevation)
1:100 Year _ 76.7 (wave uprush level)

* greatest monthly mean water level and starting backwater level for design

precipitation storm runoff

1 ; i :
/ Canadian Hydrographic Service, 1983 "Monthly Mean Levels - Present and
past, with a Forecast of Probable Future Levels", Monthly Mean Water

Level Bulletin - Great Lakes and Montreal Harbour

2/ risheries and Environment Canada and Ontario Ministry of Natural Resources,

1978. “Great Lakes Flood and Erosion Frone Areas" Mapping Sheet 62 -

Bay of Quinte
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BRIDGE DATA



BRIDGE DATA

WATERCOURSE BELL CPEEK. MAP SHEET No. 8
LOCATION CANADIAY  NATIOUAL. AL WAY U.T.M. GRID REFERENCE 48495268 m N
CROSS-SECTION No. 92 . 21204 Tm E
A.SPECIFICATIONS B. STAGE DISCHARGE CURVE
Span 30 24
Length of Structure 72
Top of Road Elevation 9%- 14 m
Top of Road Elevation (min) 93 m o
Low Chord (Soffit) 5
El:vction Upsforearn 89-24 m
Low Cho Soffi :
El:vmior';dogwonnl:gum e4.24- m = o
Upstream Invert Elevation O E el //
Downstream Invert Elavation 2636 S
‘,—
Effective Flow Area el m2 %
—_ " A
Manning's 'n' Value o020 w 5 B s P

Type of Structure _2[¢HE AICH CULVEST

DISCHARGE (cms)

C. PHOTOGRAPHIC PRESENTATION DATE

-ﬁl

N LREM FACE




BRIDGE DATA

WATERCOURSE PELL  CREELL MAP SHEET No. =3
LOCATION COUNTY _[COAC ke, (P U.T.M. GRID REFERENCE ABAE 204 0 N
CROSS-SECTION No. 25| . 21 P03 m E.
A.SPECIFICATIONS B. STAGE DISCHARGE CURVE
Span i p -
Length of Structure 1Z:4e m i
r'r

Top of Road Elevation 2. 1. m v = =

Top of Road Elevation (min) ___ 26 -4 m - B -

Low Chord (Soffit) i

Elevation Upstream ge-2¢. m P

Low Chord (Soffit) |

Elevation Dowonn'reum &6 28 m e //

Upstream Invert Elevation 21 R o 5 ey

Downstream Invert Elevation £ & E

‘....
Etfective Flow Area b.go m? N
. [ (] g 2 3 %
Manning's 'n' Value ool o i 5 A 1%
Type of Structure __ COHCLETE CULVERT]
' 4 DISCHARGE (cms)

C. PHOTOGRAPHIC PRESENTATION DATE :

DoV ZTEL D FACE.




BRIDGE DATA
WATERCOURSE BELL CREEW. MAP SHEET No. £
LOCATION EAPIN  LPc5S UG U.T.M. GRID REFERENCE 485845 m N
CROSS-SECTION No. o4 212101 4w E.
A.SPECIFICATIONS B. STAGE DISCHARGE CURVE
Span |.44- m 41
Length of Structure 2. e
Top of Road Elevation #4- &1 m
Top of Road Elevation (min) 24- &1 m - e
Low Chord (Soffit) v »
El:vmioor: Upstc:oom 81 36 m / L
/ - S Y= N
Low Cho Soft fome R —
El:vorto;dDLw‘:\fstlI"o)om - 41 - rf L
Upstream Invert Elevation - 88 L &
Downstream Invert Elevation £8-92 E
[
Effective Flow Area & b4 m2 <
uw a2
Manning's 'n' Value o.o24 @ w0 & e 13
Type of Structure _TEIPLE. ©.48m c5P
DISCHARGE (cms)
C. PHOTOGRAPHIC PRESENTATION DATE

UPSTVEALA [FACE-




BRIDGE DATA

WATERCOURSE PELL (CREEK MAP SHEET No. |
LOCATION KHIGHWAY Mo, 4ol U.T.M. GRID REFERENCE 484725% m M
CROSS-SECTION No. 50% 211702 m E.
A.SPECIFICATIONS B. STAGE DISCHARGE CURVE
7
Span 125 m o2
Length of Structure 57.00 m
Tor].

Top of Road Elevation el e m = v&

Top of Road Elevation (min) ___12[-2( m i //

Low Chord (Soffit) /

Elevation Upstream loo. Ze m !

Low Cho Soffi

EI:votiorl;d D&)w‘:\f:r.:o)um |op. 22 — /

E | 5
Upstream Invert Elevation a4. 2% — /
Downstream Invert Elevation 49. 7 S Z
—
Effective Flow Area I- 54 m2 E 4
[ -~ 4‘?
Manning's 'n' Value o.ol? ] o i 2 2 4 5

Type of Structure _ 2RUAPE CoMC. Box Wu/fg{

DISCHARGE (cms)

C. PHOTOGRAPHIC PRESENTATION

DATE :

DOWR STIPEAAL  FACE.




BRIDGE DATA

WATERCOURSE BELL cReck. (12IB.) MAP SHEET No. L

LOCATION FACM  CRoss|ils

CROSS-SECTION No.

o2

U.T.M. GRID REFERENCE 4890432 m N

2122314 m E.

4

i
0
3

w470 : k ' .
? i e 'w K o
Y by 3 { .m‘; AL

PO

UPSTRELS FACE

A.SPECIFICATIONS B. STAGE DISCHARGE CURVE
s | -48
s 94-5 =
Length of Structure 4-45 /—-"""'M
p

Top of Road Elevation q4-Zo m (N A4S E— ) kT2 T
Top of Road Elevatlon (min) ___ 4414 m _ /
Low Chord (Sofflt)
EI::mtion Up:t[:oqm a4.17] m
i L A.c| . /
Upstream Invert Elevation 4227 £ ‘f.’.w/

=z
Downstreom Invert Elevation %@ m o

'._
Effective Flow Arec 13 m2 g

[FV]

+ [ (] 5‘0
Manning's 'n' Value .04 o 1 5 | 2 2 A £
Type of Structure [-48x 0 BEm pIPE ARcH
DISCHARGE (cms)

C. PHOTOGRAPHIC PRESENTATION DATE .




BRIDGE DATA

WATERCOURSE PeLL ceeek.  (Teie.) MAP SHEET No. G
LOCATION MIfCHEL - pPosr U.T.M. GRID REFERENCE 484e775 m N
CROSS-SECTION No. Chbe 23i2403m E
A.SPECIFICATIONS B. STAGE DISCHARGE CURVE
| -5 —1 |

Span 6% — e [ 02

Length of Structure 9.4 e //— el (meitiets eteiet £ A " L o

Top of Road Elevation 96 &2 m

Top of Rood Elevation (min) Ae- 249 m /

oo

Low Chord (Soffit)

Elevation Upstream Y& 42 m /

Low Chord (Soffi

EI:votior'; D(owonnlze)cm 9 41 2o

Upstream Invert Elevation qs.-£2 £ L

Downstream lnvert Elevation el 3

l_
Effective Flow Area |- & m2 g
w
Manning's 'n' Valus c-oz24 w d’5‘&0 { d 3 4 =] @

Type of Structure _DOUBLE c2p

(odm b ©:96m )

DISCHARGE (cms)

DOWNSTIZEAM FACE




BRIDGE DATA

WATERCOURSE PELL.  cCREEK. (TeiB.)

LOCATION FAPM Cpossie,

CROSS-SECTION No. 425

MAP SHEET No. %
U.T.M. GRID REFERENCE __ 4844992 m N
243744 m E.

A. SPECIFICATIONS

Span oo
Length of Structure %720
Top of Road Eievatlon 4741
Top of Road Elevation (min) 49741
Low Chord (Soffit)

Elevation Upstream 41.21
E?:va?i‘g;d D&:?vor: :;:Jom a1-26
Upstream Invert Elevation qértol
Downstraam invert Elevation Ao-Lolo
Effective Flow Area o.28
Manning's 'n' Vaclue 0.024-
Type of Structure O-om CSP

m2

ELEVATION (m)

B. STAGE DISCHARGE CURVE

q8 o T e
]
///
il
/. Tee
/
/ Le.
aleo /
45
e | 2 2 4 5 [~

DISCHARGE (cms)

UPSTEEAM  PACE




APPENDIX G

DETAILED LIST OF PRE-DEVELOPMENT FLOWS




LOCATION

BASIN 301
BASIN 302
FLOW PT #101
REACH #1
BASIN 3035

PARTIAL FLOW & PT 102

BASIN 303

FLOW FT #102
FEACH #2

BASIN 306

FLOW B RE TRALCK
RES “VGIF 301
REACH &

BASIN 320

FLOW D/S OF RE €& 32

BASIN 207
REACH #¢
BAEIN 30E

ADD HYD (134)
BAGINZIO
BASIN 308+210
RESERYOIF 502
REACH #5
BASIN 319

ADD HYDR (132
FLOW PT 4102
REACH #E
BAGIN 312

ADD HYD (134
BASIN 304
RESERYOIR #5072
BASIN 309

ADD HYD (1350
PARTIAL & PT 4104
BASIN 2132
BASIN 214
FLOR FT #L0S
REACH #&
BASIK 31¢

ADD HYD (116}
BASIN 311
FLOW PT #106
REACH #3
BASIN 316

ADD HYD (116)
FLOW PT #104
REACH #10
BASIN 2t

FLOW PT K107
RESERVDIF #504
REACH ¥11
BASIN 318
FLOW PT #108

APPENDIX &

BELL CREEK STORM WATER MANAGEMENT
100 year 30 year 25 year 10 year

PEAK FLOW @p  PEAK FLOW Q@p  PEAK FLOW Qp  PEAV FLOW @p
(cfs) (cms) (cfs) {cme? (cfs) (cms) lcfs) (cms)
124.99 3,94 106.35 3,02 88.88 2,52 66.21 1.87
143. 06 4,05 123,90 3.91 103,30 2,98 B0,92 2.29
246,00 6.97 226,40 6.41 191,00 .41 144,00 4,08
247,50 7.01 211,50 599  177.60 - 5.03 133,70 3.79

PRE-DEVELOPHENT

47,32 1.3 40.30 l.14  33.39 0.95  23.02 0.71
293.20 B8.30 251,00 7.11 210,00 5,95 158.00 4,47
114,99 3. 9718 2,75 80.52 2,28 959.28 .68
403,30 11,42 344,00 9.74  287.00 B.13 214,00 6.06
393,90 11,15 333.30 3.43 280,30 7.%4 209,30 3.93

98,16 1.65 a0, 11 1,42 42,34 f.20 32.21 0.91
442,00 12,52 377.00  10.68 315,00 8,92 136.00 £.68
422,60 11,57 364,00 (0,31 309,50 8.76 232,30 6,58
421,00 11,92 362.80 10,27 308,30 8.73 231,20 6.5

11,96 0.24 10.26 0.29 8.6z 0,24 £.54 0.19
425.00 12,03 36£.00 10,36 311.30 8.8F 231.60 h.61

39.91 f.13 0 34T 0,95  27.80 0,79 20,25 0,57

38.30 .08 3Z.10 0.91 26,10 0.7¢ 18,70 0,33

42.7¢ t.21 3517 1,00 28.07 0.79  19.36 0,55

79,60 .25 66,30 1,88 53.30 1.3l 37.40 1.0

1.9 .04 62,17 1,76 33,06 1,50 4136 1.47
116,00 3.268 98,00 .78 80.00 2,27 38,00 .64
106,740 2,85 E%.30 2,53 T4.80 .13 510 Y

99,30 ne2 87,40 2,47 73,20 2,08 34.90 1,53

5,08 0,14 4,21 0.12 & 0,10 23 0.407

12,90 2.9 90,60 .57 79.80 .13 57.00 1,61
506.80 14,25 435,00 12,32 264,00 10,31 270,00 7.63
496,90 14,07 428,30 12,17 334.80 10.08 261,30 7,40

33,61 0,93 29.17 (.83 24.86 0,70 1924 0.54
518.80 14.6% 448,70 12,70 372,50 10,85 273,90 7.76
180,76 5.12 156,36 4,43 133,08 71 102,24 2,90
17¢. 50 4,82 150.80 4,27 132.50 3,75 102,00 2,89

99,22 2,81 BE. 4B 2,52 T4.91 2,12 59.06 {.87
252,00 7,14 224,60 6,36 19,50 3.97 132,20 4,31
755,20 21,38 BEO.OG 19.69 245,00 15,43 403,00  11.41

63.71 1,86 36,30 160 60,82 1,72 36.43 1,03

g8e. 90 2,52 78,3 2,22 bB,00 1,93 34,09 1.53
137,60 3,96 115,00 3.37 1500 .26 78,00 2.2

81.00 2,58 7B.10 2,21 71,20 2,19 50.30 .43

16,31 0,46 14.11 0,40 11,95 0,34 3,21 0.2t
10E. 50 3,03 9210 2,61 g9. 10 2.52  5%.60 .69

27,74 0,79 24.17 0.68  20.6% 0.39 16,11 0.48
134,60 3.81  116.00 3.28 110,00 K0! 76,00 2,13
134,30 .80 116,50 3,30 109.90 3. 1 73.30 2,14

57.48 1,63 45,01 1.3% 40,95 116 31,03 .86
176,60 4,82 147,30 4,18 135,90 3.8 95.40 2.70
846,00  23.96 744,00 21,07  E22,00  17.61  43B.00 12,97
841,80  23.84 737.20 20,88 616,90  17.47 455,10 12.89

h8:a2 1.51 46,63 1,32 40,28 .14 31,84 0.90
B64.00 24,47 757.00 21,44 634,00 17,95  468.00 13,29
B33.50  23.60 725.50 20,54 617.50  17.49 466.60  13.21
832,90 - 23.59 725.60 20,55 617.10  17.47 dBE.40  13.2

f4.08 (.40 11,69 0,35 9.59 0.27 £.83 0.19
837,00  23.70 729,00  20.64 621,00 17,58 46%.00  13.28

3 year
PEAK FLOW

(cfs)
49.93
bZ.89

111,00

102.30
18.82

120,00
44,19

162,00

158,60
24,87

179.00

176.40

175,80

5.07

178,00
14,79
13.40
13,37
26,40
32,54
43.00
41,80
40,00

1.6l
41.40

204, 00

197.20
15,08

206,70
79.4¢
79.40
47,20

118.60

307, 00
28.11
42.47
61,00
39,10

7.18
46, {0
10,92
57,10
36.80
23.74
72,30

349.00

347.50
25,4t

356,00

357.70

357.70

4,88

360,00

fp
(cms)
1.4l
.78
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8-8

When a Storm Water Management Plan is submitted for a
proposed development the proponent should submit an
outline of his proposed erosion-sediment control plan.
Methods of control are such things as sediment traps or
temporary retention ponds, seeding of topsoil stock piles,
isolated stripping of development lands, and vegetation
screens.

Erosion and Bank Stability

Urbanization, if uncontrolled will accelerate the natural
evolution of a valley. As a vresult, if erosion or bank
instability is already evident, the proponent should
participate in stabilizing the situation by appropriate
remedial measures or by controlling the guantity and rate
of runoff. Attention should also be paid to erosion caused
by overbank flow. Erosive velocities should either be
avoided or remedial works constructed to handle them.

Channelization

Where channelization is required, the works should be
designed to the extent possible, to maintain natural
vegetation in the floodway and to replicate the good
features of the natural channel.

small weirs should be wused to keep velocities low.
Side slopes should not be steeper than 3:1
(horizontal:vertical) and " parabolic and V-shaped
channels are preferred over trapezoidal channels.

Storm Sewer OQutlets

The channel must be protected at local points of
entry of the storm sewer system to the major system.
Protection can be provided through the design of a
channel lining or an energy dissipator.

overland Flow Outfalls

In designing overland flow outfalls from streets to
other components of the major system aesthetics,
erosion control, and water quality are of dominant
concern. Protection must be provided to protect the
major system from erosion or bank instability.




