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Summary of Environment Canada
Climate Normals (1971-2000) around the SWP Region

Objective:

A data-mining exercise was performed, to compile and summarize relevant climate
normals around the Source Water Protection Region.

Data Source:

Environment Canada’s online dataset, Canadian Climate Normals or Averages 1971-
2000, was used. The online data set can be queried at the following URL.:
http://www.climate.weatheroffice.ec.gc.ca/climate _normals/index_e.html

Methodology:

Compilation of Normals

Climate normals or averages are used to summarize or describe the average climatic
conditions of a particular location.

At the completion of each decade, Environment Canada updates its climate normals for
as many locations and as many climatic characteristics as possible. The climate normals
and extremes offered are based on Canadian climate stations with at least 15 years of data
between 1971 and 2000.

Summary of Normals

The climate normals available for Environment Canada climate stations determined to be
within an 80 km radius of the SWP Region’s centroid were compiled, and tabulated.
Graphs of month-to-month trends in precipitation and temperature were plotted for each
station.

Assumptions:

The key assumption is that the data set provided by Environment Canada is complete and
correct.

Total precipitation is assumed to be the summation of rainfall and snowfall. This value is
measured in millimeters (mm). Snowfall however, is measured in centimeters (cm). The
dataset assumes that 1 cm of snowfall is equivalent to 1 mm of precipitation (e.g. on a
day receiving 10 mm of rain and 5 cm of snow, total precipitation is 15 mm).
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Occasionally; faulty, missing, trace or null values are recorded at a station. In certain
database transactions, these values are often “coalesced” to a value of zero. It is therefore
assumed that any such coalesced values are not-significant.

Findings:
Sixteen (16) Environment Canada climate stations around the SWP region were found to
have sufficient record to compile representative climate normals for 1971 to 2000.

Details and coordinates for each station are listed below in Table 1. The location of each
station relative to the SWP region is shown on Figure 1.

Table 1: Environment Canada Climate Stations with documented Climate Normals for 1971-2000

Climate |Location Prov Date Date Record |Elev (m) |Lat Long Dist

Stn ID From To (Years) (km)

6100398 |AVONMORE ONT 1/1/1976 1/1/2006 |30.0 91.4 45.17 -74.97 11.09
6107247 |RUSSELL ONT 1/1/1954 1/1/2006 |52.0 76.2 45.25 -75.35 20.35
6105460 |[MORRISBURG ONT 1/1/1913 1/1/2006 |93.1 81.7 44.92 -75.18 32.18
6101874 |CORNWALL ONT 1/1/1951 1/1/2006 |55.0 64.0 45.02 -74.75 34.21
6104027 |KEMPTVILLE CS ONT 11/1/1997 |(1/1/2006 (8.2 99.4 45.00 -75.62 46.25
6105976 |OTTAWA CDA ONT 1/1/1889 1/1/2006 |117.0 79.2 45.37 -75.72 51.68
7030170 |ANGERS QUE 1/1/1962 5/1/2006 |44.4 91.0 45.55 -75.55 52.44
7036063 |POINTE AU CHENE |QUE 1/1/1958  |4/1/2006 |48.3 51.0 45.65 -74.80 55.24
7035110 [MONTEBELLO QUE 1/1/1956 5/1/2006 |50.4 196.6 45.70 -74.92 57.41

(SEDBERGH)

7026836 |ST ANICET QUE 1/1/1960 5/1/2006 |46.4 53.3 45.12 -74.35 59.53
7031360 |CHELSEA QUE 1/1/1927 5/1/2006 |79.4 112.5 45.52 -75.77 62.87
7016470 |[RIGAUD QUE 1/1/1963 5/1/2006 |43.4 46.0 45.50 -74.37 66.31
7023240 |HUNTINGDON QUE 1/1/1870 5/1/2006 |136.0 49.1 45.05 -74.17 75.10
7031375 |CHENEVILLE QUE 1/1/1964 5/1/2006 |42.4 2225 45.90 -75.07 77.88
7028680 |VALLEYFIELD QUE 1/1/1952 5/1/2006 |54.4 45.7 45.27 -74.10 78.66
6100971 |BROCKVILLE PCC ONT 1/1/1965 1/1/2006 [41.0 96.0 44.60 -75.67 80.27

The data collected at each station varies somewhat
Temperature and Precipitation data, most collect snow course data. Kemptville and

Ottawa collect additional parameters such as evapotranspiration and bright sunshine. A
listing summary of collected data is shown in Table 2.

. All of the stations collect similar

Climate Normals summaries are presented in Tables 3 through 18. Temperature normals
are graphed and shown in Figures 2 through 17. Precipitation normals are graphed and

shown in Figures 2 through 32.
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Figure 1: Approximate location of Environment Canada stations near the SWP region
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Table 2: Summary of parameters for Environment Canada climate

stations near the SWP Region

Parameter

Temperature

Precipitation

Days with Maximum Temperature > X

Days with Minimum Temperature < x

Days with Rainfall > x

SN SN S |JAvonmore
NSNS S IMorrisburg
AN N N N N N (oL I GWE]

Days With Snowfall > x

ST K] S IBrockville

Days with Snow Depth > x

Days with Precipitation > x

ST ST X X Pointe au Chene

SIS S S S [ottawa cpa
SEXTSSS S S S Angers
ISR K] S Montebello
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<l sl Klchelsea
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SN S S S]S] S Huntingdon
LSS S eheneville
SESESES S S S S S fvalleyfield

SN ST S Russell
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Degree Days

NE

SNSRI S S Kemptville

Wind

Soil Temperature

Evaporation

AN

Bright Sunshine

NERR

Radiation
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Table 3: Climate Normals (1971-2000) Avonmore, Station Id 6100398

Temperature: Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec |[Year Code
Daily Average (°C) -10.7 -8.8 -2.4 5.8 12.9 17.6 20.1 18.8 13.9 7.6 1.3 -6.7 A
Standard Deviation 3.3 3.4 2.6 1.6 1.6 1.2 0.9 1.1 1.2 1.4 1.6 3.7 A
Daily Maximum (°C) -5.9 2. 11.1 19.1 23.5 26.2 24.7 19.6 12.5 -2.3 A
Daily Minimum (°C) -15.6 -13.8 -7.3 0.6 6.7 .6 14 12.8 8.1 2.5 -2.7 -11 A
Extreme Maximum (°C) 14.5 15 24.5 30 32 34 34 36 32.5 28 21.5 18

Date (yyyy/dd) 1996/19 |2000/27 |1998/31]1990/27|1999/31]1994/1741988/0842001/08 |1999/04 |1991/05 |1990/28 |2001/05

Extreme Minimum (°C) -38 -38 -32 -14.5 -5.5 -0.5 2.5 0.5 -6 -9.5 -23.5 -34.5

Date (yyyy/dd) 1984/16 |1993/07 |1980/0241982/07)1986/041980/09|1992/02|1982/22+1978/26+4(1992/31 |1995/30 |1985/19+
Precipitation:

Rainfall (mm) 29.7 21.4 34.9 69.6 80.1 88.2 92 91.3 90.5 78.1 67.6 32.4 A
Snowfall (cm) 54.1 40.2 35.6 12 0.7 0 0 0 0 4.1 17.4 43.4 A
Precipitation (mm) 83.9 61.6 70.5 81.6 80.8 88.2 92 91.3 90.5 82.1 85 75.9 A
Extreme Daily Rainfall (m 47.8 30.2 28.8 36.6 51.2 53.4 45.6 75.2 97.6 47.2 56.8 35.2

Date (yyyy/dd) 1978/08 |1990/22 |1992/26]1996/20|2000/101989/16 |1984/11|1982/25 [1979/14 |1976/09 |1996/08 |1983/12

Extreme Daily Snowfall (c 25.4 29 30.5 39.4 8.4 0 0 0 0 22.6 25.4 34.8

Date (yyyy/dd) 1977/10 |1984/28 |1977/22]1993/22|1983/09|1976/0141976/0141976/01+1976/01+41988/22 |1987/25 |1977/21

Extreme Daily Precipitati 49.3 33.2 31.2 51.6 51.2 53.4 45.6 15.2 97.6 47.2 56.8 35.2

Date (yyyy/dd) 1978/08 |1990/22 |1999/03]2000/08|2000/101989/16 |1984/11|1982/25 |1979/14 |1976/09 |1996/08 |1983/12

Extreme Snow Depth (cm) 56 90 99 30 0 0 0 0 0 0 0 4

Date (yyyy/dd) 1994/24+]1993/22+|1993/15]1993/02(1983/0141983/0141983/0141983/01+41983/01+4/1983/0141991/01+|1987/31

Days with Maximum Temperature:

0 °c 23.7 19.8 10.4 0.88 0 0 0 0 0 0 5.4 18.1 78.2|C
>0 °C 8.4 20.6 29.1 31 30 31 31 30 31 24.7 12.9 287]c
> 10 °cC 0.29 0.36 3.7 15.5 29.6 30 31 31 29.1 19.7 5.6 0.78] 196.6|C
> 20 °C 0 0 0.27 2.3 12.8 23.2 29.5 27.4 13.1 2.9 0.09 0 111.5]cC
> 30 °C 0 0 0 0 0.39 1.6 3.2 1.6 0.35 0 0 0 7.1]C
> 35 °C 0 0 0 0 0 0 0 0 0 0 0 oJc
Days with Minimum Temperature:
>0 °C 0.86 4.1 15 28.1 29.8 31 31 27.5 20.4 8.9 2| 200.2]c
<=2 °C 30.9 29.4 19.7 6.7 0.65 0 0.23 4.9 15.5 25 30.5] 190.9|cC
<=0 °C 30.1 26.9 15 2.9 0.17 0 0 2.5 10.6 21.1 29 165|C
< -2 °C 28.8 25 21.7 8 0.39 0 0 0 0.74 5.8 14.4 25.4] 130.1|C
< -10 °C 22.1 18.7 9.6 0.42 0 0 0 0 0 0 3.2 15 69|C
< -20 °C 9.6 6.5 2 0 0 0 0 0 0 0 0.13 5 23.3]cC
< - 30 °C 1.2 0.83 0.14 0 0 0 0 0 0 0 0 0.43 2.6]C
Days with Rainfall:
>= 0.2 mm 4.1 3.6 6 10 12.2 12.2 11.3 11.7 11.8 11.6 10.3 4.6 A
>= 5 mm 1.5 1.5 2.4 4.8 5.5 5.2 5.5 5.3 5.6 4.8 4.8 2.2 A
>= 10 mm 1 0.71 0.92 2.3 3.3 3.2 3.1 3.1 2.4 2 1.1 A
>= 25 mm 0.33 0.17 0.08 0.29 0.32 0.64 0.76 0.67 0.56 0.67 0.42 0.16 A
Days With Snowfall:
>= 0.2 cm 13.4 9.3 6.8 2.6 0.2 0 0 0 0 0.8 4.8 11 A
>= 5 cm 4 2.7 2.8 0.83 0.04 0 0 0 0 0.32 1 3.4 A
>= 10 cm 1.3 1.3 1.3 0.25 0 0 0 0 0 0.08 0.58 1 A
>= 25 cm 0.04 0.08 0.08 0.04 0 0 0 0 0 0 0.04 0.04 A
Days with Precipitation:

0.2 mm 15.9 11.8 11.4 11.6 12.2 12.2 11.3 11.7 11.8 12.1 13.7 14.1 A
>= 5 mm 5.6 4.3 5.1 5.8 5.5 5.2 5.5 5.3 5.6 5 5.8 5.6 A
>= 10 mm 2.3 2.2 2.4 2.7 2.8 3.3 3.2 3.1 3.1 2.5 2.8 2.1 A
>= 25 mm 0.46 0.25 0.25 0.38 0.32 0.64 0.76 0.67 0.56 0.71 0.46 0.24 A
|pegree pays:

Above 24 °C 0 0 0 0 0 1.2 4.4 2 0.2 0 0 0 7.8]C
Above 18 °C 0 0 0 0.5 10 39.4 81.7 56.4 12.2 0.8 0 0 200.9|cC
Above 15 °C 0 0 0.1 2.7 30.7 94.1 161.7 124 38.7 4.3 0 0] 456.3]|C
Above 10 °C 0 0 1.3 16.8 109.5 227.4 314.9 272.1 129.7 30.1 2.8 0l 1104.6|C
Above 5 °C 0.4 1.1 10.4 69.2 246.1 376.5 469.9 427 267.2 103.6 21.4 1.4|1994.1|C
Above 0 °C 5.3 10.1 47.9 182.7 400.3 526.5 624.9 582 416.5 235.7 84.1 16.2]3132.1|C
Below 0 °C 340.4 257.3 122.1 7.5 0 0 0 0 0 1 44.4 219.6 992.3]cC
Below 5 °C 490.5 389.2 239.6 43.9 0.8 0 0 0 0.7 23.9 131.8 359.9
Below 10 °C 645.1 529.1 385.5 141.5 19.3 1 0 0.1 13.2 105.3 263.1 513.5
Below 15 °C 800.1 670 539.3 277.4 95.5 17.6 1.8 7.1 72.2 234.6 410.4 668.4
Below 18 °C 893.1 754.5 632.2 365.2 167.7 52.9 14.8 32.4 135.7 324 500.3 761.4
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Table 4: Climate Normals (1971-2000) Russell, Station Id 6107247

Temperature: Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec |Year Code
Daily Average (°C) -10.3 -8.5 -2.3 6.3 13.4 18.1 20.7 19.3 14.3 8 1.5 -6.3 6.2|C
Standard Deviation 3.4 3.1 2.4 1.7 1.5 1.2 0.9 1 1.2 1.3 1.6 3.5 0.9]c
Daily Maximum (°C) -5.5 -3.3 2.8 19.6 23.9 26.6 9.9 13 5.5 -2.1 11.4|c
Daily Minimum (°C) -15.1 -13.6 -7.3 0.9 7.3 12.2 14.8 13.4 8.6 3 -2.4 -10.5 0.9]c
Extreme Maximum (°C) 13.5 14 23.5 31.5 32.8 34.5 36.1 36.5 32 28 22.8 17.5
Date (yyyy/dd) 1995/15 |2000/27 |1998/30(1990/27|1962/18]1994/1741955/21]2001/09 |1983/05H1979/22 [1961/03 |2001/05
Extreme Minimum (°C) -40 -38.9 -32.5 -16.1 -4.4 -1 4 1.1 -5.5 -8.5 -23.5 -33.5
Date (yyyy/dd) 1957/15 |1959/09 |1984/08]1954/04]1956/08]1986/03 |1978/31|1957/28 |1980/29 |1992/31 |1995/30 [1985/19+
Precipitation:
Rainfall (mm) 29.4 22.3 35.4 66.8 77.5 90 89.7 89.9 94.1 64.5 34.6 A
Snowfall (cm) 48.4 37.9 34.4 9 0.4 0 0 0 0 4 16.4 40.8 A
Precipitation (mm) 77.8 60.2 69.8 75.8 77.9 90.6 89.7 89.9 94 80.5 80.9 75.4 A
Average Snow Depth (cm) 19 24 12 D
Median Snow Depth (cm) 20 24 12 D
Snow Depth at Month-end ( 24 21 9 4 15 C
Extreme Daily Rainfall (m 53.2 33 38.1 36.8 35.6 60 69.2 8 90.6 62.8 43.6 31.4
Date (yyyy/dd) 1978/08 |1977/24 |1977/13|1956/27]2000/08|1981/22 |1995/23]1981/04 |1981/08 |1995/05 |1987/29 |1983/13
Extreme Daily Snowfall (c 23 33 39 15 9.9 0 0 0 0 18 30 27
Date (yyyy/dd) 1981/06 |1960/14+]1993/1311992/10J1963/01]1954/0141954/0141954/0141954/0141997/26 |1987/25 |1977/21
Extreme Daily Precipitati 55.2 33 54 36.8 35.6 60 69.2 68 90.6 62.8 43.6 34.4
Date (yyyy/dd) 1978/08 |1960/14+|1999/03|1956/27|2000/08]1981/22|1995/23|1981/04 |1981/08 |1995/05 |1987/29 |1990/03
Extreme Snow Depth (cm) 55 62 92 57 4 0 0 0 0 18 30 50
Date (yyyy/dd) 2001/31 |1982/10 |1993/14]1993/02]1996/12|1982/0141982/0141982/01+1982/01+1997/27 |1987/26 [1995/17
Days with Maximum Temperature:
<=0 °C 22.8 19.2 9.5 0.52 0 0 0 0 0 0 4.8 17.4 74.2|C
>0 °C 8.3 9.1 21.5 29.5 31 30 31 31 30 31 25.2 13.6| 291.1]Cc
> 10 °C 0.2 0.22 3.6 16.7 29.9 30 31 31 29.5 21 5.7 0.65 199.4]C
> 20 °C 0 0 0.26 2.6 14 24.1 30 27.9 14 2.7 0.04 0] 115.6|C
> 30 °C 0 0 0 0.04 0.7 2 4.6 2 0.35 0 0 0 9.7|c
> 35 °C 0 0 0 0 0 0 0.05 0 0 0 0 0 > |c
Days with Minimum Temperature:
>0 °C 1.1 1.8 16.4 29.4 30 31 31 28.3 21.2 9.9 2.3 207.1|C
<=2 °C 30.9 27.8 29.6 18.9 5.2 0.35 0 0 3.4 14.4 24.6 30.4 185.5]cC
<=0 °C 30 26.5 26.3 13.7 1.6 0.04 0 0 1.7 9.8 20.1 28.7 158.2]c
< -2 °C 28.3 25.1 21.6 7.2 0.3 0 0 0 0.3 4.6 13.4 251 125.7|c
< -10 °c 21.2 18.7 9.8 0.3 0 0 0 0 0 0 2.6 14 66.5|C
< =20 9.6 6.5 1.8 0 0 0 0 0 0 0 0.04 4.5 22.4]c
< - 30 °C 1 0.57 0.13 0 0 0 0 0 0 0 0 0.32 2|c
Days with Rainfall:
>= 0.2 mm 4.4 4 7.8 12.4 13.8 14.2 13.7 13.2 14.2 13.8 12.2 5.9 A
>= 5 mm 1.8 1.4 2.2 4.6 5 5.5 4.8 5.3 5.6 5 4.3 2.2 A
1 0.68 1 2.3 2.8 3.2 3 2.9 3.1 2.1 2 1.2 A
0.25 0.24 0.12 0.24 0.24 0.72 0.71 0.68 0.68 0.48 0.5 0.12 A
Snowfall:
>= 0.2 cm 11.8 8.6 6.2 2.4 0.12 0 0 0 0 1.1 4.2 9.7 A
>= 5 cm 4.1 2.6 2.6 0.8 0.04 0 0 0 0 0.2 1.4 3.2 A
1 1.1 1.1 0.24 0 0 0 0 0 0.12 0.42 1.1 A
>= 25 cm 0 0.08 0.04 0 0 0 0 0 0 0 0.04 0.04 A
Days with Precipitation:
>= 0.2 mm 14.6 11.6 12.4 13.9 13.8 14.2 13.7 14.2 14.6 15.2 13.7 A
= 5 mm 6 4.1 4.8 5.2 .1 5.5 4.8 5.6 5.2 5.6 5.4
10 mm 2.1 1.9 2.1 2.6 2.8 3.2 3 2.9 3.1 2.2 2.6 2.4
>= 25 mm 0.29 0.32 0.2 0.28 0.28 0.72 0.71 0 0.68 0.48 0.54 0.27 A
Days with Snow Depth:
>= 1 cm 30.7 28 D
>= 5 cm 28.5 27.2 D
>= 10 24.6 24.2 D
>= 20 14 14.6 D
Degree Days:
Above 24 °C 0 0 0 0 0.1 2.4 6.7 2.6 0.2 0 0 0 12.1|c
Above 18 °C 0 0 0 0.8 11.9 47.4 98.3 66.7 13.5 0.7 0 0 (o}
Above 15 °C 0 0 0.1 3.2 35.3 106.3 183 138.9 41.7 4 0 0 ] [
Above 10 °C 0 0 0.9 18. 121.6 243.7 337.2 289.7 138.6 31.5 1.9 0 (o}
Above 5 °C 0.3 0.6 8. 76.3 262.5 393.1 492.2 444 .7 278.9 111.6 20.5 1.4 C
Above 0 °C 6.2 10 48.7 193.4 416.7 543.1 647.2 599.7 428.5 249 86.7 16.7 C
Below 0 °C 331.5 250 118.9 5.9 0 0 0 0 0 0.4 40.5 205.8 953|cC
Below 5 °C 480.6 382 233.9 38.7 0.8 0 0 0 0.4 18 124.4 345.5|1624.2]C
Below 10 °C 635.3 522.6 381.2 131 14.9 0.6 0 0 10.1 92.8 255.8 499 2543.4|C
Below 15 °C 790.3 664 535.3 265.7 83.6 13.2 0.8 4 63.2 220. 403.9 654.1]3698.5|C
Below 18 °C 883.3 748.7 628.3 353.3 153.2 44.3 9.1 25 124.9 310.1 493.8 747.1 4521|c
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Table 5: Climate Normals (1971-2000) Morrisburg, Station 1d 6105460

Temperature: Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec |[Year Code
Daily Average (°C) -10 -2.3 5.9 13.2 17.8 20.4 19.3 14.4 8.1 1.8 -6
Standard Deviation 3.2 2.7 1.8 1.4 1.3 1 1.2 1.3 1.7 1.6 3.6

Daily Maximum (°C) -5 2.8 11.2 19.2 23.8 26.5 25.2 20.1 13.2 5.7 -1.6

Daily Minimum (°C) -14.9 -13.8 -7.4 0.5 7.1 .8 14.3 13.3 8.7 2.9 -2.2 -10.4 0.8|A
Extreme Maximum (°C) 17 16.5 26.1 31.7 32.2 35 37.8 37.2 34.4 28.3 25.6 19.5

Date (yyyy/dd) 1995/15 |2000/27 |1977/30)1927/18|1962/1841919/0441921/07 |1944/15 |1953/04 |1951/05 |1921/19 |2001/05

Extreme Minimum (°C) -40 -38.5 -38.3 -18.9 -6.7 -1.7 0.6 -2.2 -7.2 -13.3 -28.3 -38.9

Date (yyyy/dd) 1925/28+]1993/07 |1938/04]1954/04|1936/1641934/08 |1946/16 |1934/30 [1943/26 |1933/26 |1917/27 |1933/30
Precipitation:

Rainfall (mm) 30.9 24.6 39. 72.9 82 80.4 98 93.4 107.8 78.9 72.2 39.7 820.6|A
Snowfall (cm) 48.3 41.8 35.1 10.5 0.4 0 0 0 0 20.4 47.7 208|a
Precipitation (mm) 79.2 66.3 75 83.4 82.4 80.4 98 93.4 107.8 82.7 92.6 87.411028.5|A
Extreme Daily Rainfall (m 62.2 37.4 31.8 41.9 89.9 90.2 61.2 114.3 107.2 75 59.4 51.6

Date (yyyy/dd) 1978/08 |1985/23 |1922/07)1975/18|1916/03]1923/05|1952/101915/22 |1979/14 |1995/05 |1996/08 |1942/30

Extreme Daily Snowfall (c 37.1 50.8 35.6 43.6 12.7 0 0 0 1.3 35.6 30.5 35

Date (yyyy/dd) 1966/23 |1960/14 |1947/03]1993/22|1923/111913/0141913/0141913/01+1939/26 |1925/ 1917/23+|1914/13

Extreme Daily Precipitati 64.5 50.8 35.6 43.6 89.9 90.2 61.2 114.3 107.2 75 59.4 51.6

Date (yyyy/dd) 1978/08 |1960/14 |1947/0341993/22|1916/03]1923/05|1952/101915/22 |1979/14 |1995/05 |1996/08 |1942/30

Extreme Snow Depth (cm) 28 37 38 40 0 0 0 0 0 0 1 0

Date (yyyy/dd) 2001/17 |2001/01 |2001/31}2001/0141983/0141983/0141983/0141983/01+41983/01+1983/0141993/30 |1998/01+

Days with Maximum Temperature:

0 °c 22.4 18.8 10.5 1 0 0 0 0 0 0.03 5.2 17.9 75.8|A
>0 °C 8.6 9.5 20.5 29 31 30 31 31 30 31 24.8 13.1] 289.5|A
> 10 °cC 0.4 0.47 4.1 15.5 29.3 30 31 31 29.6 21 6.1 0.9] 199.3|A
> 20 °C 0 0 0.33 2.8 13.4 24.3 29.7 27.9 14.5 3 0.17 0 116|a
> 30 °C 0 0 0 0.07 0.47 1.5 3.8 2.4 0.38 0 0 0 8.6|A
> 35 °C 0 0 0 0 0 0 0 0 0 0 0 0 ola
Days with Minimum Temperature:
>0 °C 1.1 1.5 4.3 15.5 28.6 29.9 31 31 28.1 20.9 10.2 2.4| 204.4|An
<=2 °C 30.8 7.8 29.2 19.6 5.2 0.53 0.03 0.27 4 14.9 24.3 30.1 186.7|A
<=0 °cC 29.9 26.8 26 14.5 2.4 0.1 0 0 1.9 10.1 19.8 28.6 160.9]a
< -2 °C 28.1 25 22.1 8.6 0.3 0 0 0 0.5 5.4 13.7 25| 128.8|A
< -10 °cC 20.3 18.1 9.6 0.43 0 0 0 0 0 0 2.5 14.2 65|A
< -20 °C 9.4 7 2.2 0 0 0 0 0 0 0 0.07 4.5 23.1|n
< - 30 °C 1.3 0. 0.1 0 0 0 0 0 0 0 0 0.43 2.6|a
Days with Rainfall:
>= 0.2 mm 4.6 3.9 6.9 10.8 14 13.4 12.2 13.1 14.2 12.5 11 5.8 122.7|a
>= 5 mm 2 1.8 2.7 5.1 5.4 5.6 5.8 5.3 5.9 5 4.5 2.6 51.7|A
>= 10 mm 1 0.8 1.2 2.7 3 2.7 3.4 3.2 3.6 2.4 2.1 1.3 27.5|A
>= 25 mm 0.17 0.13 0.1 0.27 0.3 0.3 0.8 0.83 0.73 0.57 0.5 0.2 4.9\~
Days With Snowfall:
>= 0.2 cm 13.3 9.2 7.3 2.4 0.2 0 0 0 0 0.6 5.3 11.5 49.7|A
>= 5 cm 3.4 2.9 2.5 0.57 0.03 0 0 0 0 .3 1.6 3.7 15|
>= 10 cm 0.93 1.2 0.97 0.27 0 0 0 0 0 0.1 0.5 1.1 5.1|a
>= 25 cm 0.07 0.1 0.1 0.03 0 0 0 0 0 0.03 0.03 0.1 0.46|A
Days with Precipitation:

0.2 mm 16.6 12.3 12.7 12.7 14 13.4 12. 13.1 14.2 12.9 15.2 15.7 165]A
>= 5 mm 5.4 4.7 5.3 5.6 5.4 5.6 5.8 5.3 5.9 5.3 6 6 66.2|A
>= 10 mm 2.1 2.1 2.3 3 3 2.7 3.4 3.2 3.6 2.5 2.8 2.6 33.3|A
>= 25 mm 0.33 0.23 0.27 0.37 0.3 0.3 0.8 0.83 0.73 0.63 0.6 0.4 5.8|a
|pegree pays:

Above 24 °C 0 0 0 0 0.1 1.3 4.9 3.6 0.6 0 0 0 10.4]A
Above 18 °C 0 0 0 1.1 10.9 43.5 88.5 67.7 5.8 0.9 0 0 228.3]A
Above 15 °C 0 0 0.1 4 33.6 100.8 169.8 139.2 44.7 4.4 0.1 0] 496.8|A
Above 10 °C 0 0 1.7 19.9 116.7 236 323.2 288.4 141 33.5 4.1 0.1]1164.6|A
Above 5 °C 0.7 1.1 11.8 73 254.2 385.2 478.2 443.3 281.4 112.8 26.1 2.4 2070)A
Above 0 °C 8.3 10.6 50.2 184.9 408.2 535.2 633.2 598.3 431 247.3 93.4 19]3219.5|A
Below 0 °C 316.8 251.6 120.3 8.8 0 0 0 0 0 1.1 40.4 205.2 944.3|a
Below 5 °C 464.3 383.3 236.9 46.9 1 0 0 0 0.3 21.6 123.1 343.6]1621.1)A
Below 10 °C 618.5 523.6 381.8 143.9 18.5 0.8 0 0.1 10 97.2 251.2 496.3]12541.9|A
Below 15 °C 773.5 665 535.2 278 90.4 15.6 1.6 5.9 63.7 223.2 397.2 651.2]3700.6]A
Below 18 °C 866.5 749.8 628.1 365.1 160.7 48.3 13.2 27.4 124.8 312.7 487.1 744.2]4527.8]A
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Table 6: Climate Normals (1971-2000) Cornwall, Station 1d 6101874

Temperature: Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec |[Year Code
Daily Average (°C) -8.8 -7.3 -1.3 6.5 13.9 18.7 21.6 20.4 15.5 9.1 2.6 -4.9
Standard Deviation 3 2.9 2.4 1.8 1.7 1.2 1 1.1 1.2 1.6 1.6 3.2

Daily Maximum (°C) -4.6 3 11.3 19.3 23.9 26.7 25.3 20.2 13.2 5.9 -1.3

Daily Minimum (°C) -12.9 -5.5 1.7 8.5 13.4 16.4 5.4 10.8 4.9 -0.8 -8.5 2.7\~
Extreme Maximum (°C) 18 18 26 30.5 33 35 35.6 36.5 34.5 28.5 23.9 20

Date (yyyy/dd) 1996/19 |2000/27 |1998/31]1990/27|1999/31|1964/30|1955/2242001/08 |1999/04 |1991/05 |1961/03+{2001/05

Extreme Minimum (°C) -43.3 -35.6 -25 -15 -5.6 0.6 3.3 1.7 -6.1 -8.3 -20 -33.3

Date (yyyy/dd) 1957/15 |1951/10 |1989/07]1954/03]11952/0541953/04 |1952/30|1957/2241951/30 |1956/26 |1951/06 |1951/28+
Precipitation:

Rainfall (mm) 27.3 20 34.3 69.6 82.8 88 92.6 93.2 102.4 81 69.5 34.1 794.8]A
Snowfall (cm) 54.5 43 33.1 11.3 0 0 0 0 0 1.4 17 46.7 207.1|A
Precipitation (mm) 81.7 63 67.5 81 82.9 88 92.6 93.2 102.4 82.4 86.5 80.8 1002|A
Extreme Daily Rainfall (m 37.5 37.6 39.1 33.8 46.8 58.9 73 70.9 110.4 60 46.4 35

Date (yyyy/dd) 1978/08 |1961/25 |1973/17]1990/03|2000/081969/23 |1977/17 |1962/20 |1979/14 |1995/05 J2000/26 |1982/15

Extreme Daily Snowfall (c 53.3 33.8 38.1 35.6 8.9 0 0 0 0 14.4 36.1 35.5

Date (yyyy/dd) 1966/30 |1972/03 |1971/04)1975/03|1963/10)1951/0141951/0141951/01+1951/01+41988/22 |1975/14 |1993/21

Extreme Daily Precipitati 53.3 37.6 42.4 41.7 46.8 58.9 73 70.9 110.4 60 46.4 35.5

Date (yyyy/dd) 1966/30 |1961/25 |1973/17]2000/08|2000/081969/23 |1977/17 |1962/20 |1979/14 |1995/05 |2000/26 |1993/21

Extreme Snow Depth (cm) 48 56 34 30 0 0 0 0 0 0 19 40

Date (yyyy/dd) 1999/16 |2000/16+|1998/24]2001/01)1983/0141983/0141983/0141983/01+1983/014]1983/01H1997/17+4|1995/21+

Days with Maximum Temperature:

<=0 °C 21.9 19.6 10.2 0.83 0 0 0 0 0 0 4.8 17.8 75.1|A
>0 °C 9.1 8.7 20.8 29.2 31 30 31 31 30 31 25.2 13.2] 290.2|a
> 10 °C 0.48 0.43 4.3 15.9 29.5 30 31 31 29.5 20.9 6.1 1.2] 200.5|A
> 20 0 0 0.38 2.7 13.2 23.9 29.9 28.2 14.2 3.2 0.27 0 115.9]a
> 30 0 0 0 0.03 0.47 2.1 4 2.4 0.43 0 0 0 9.4|a
> 35 0 0 0 0 0 0 0.03 0 0 0 0 0.03|a
Days with Minimum Temperature:

>0 °C 1.5 1.4 5.9 18.2 30.5 30 31 31 29.7 25.5 13.1 2.8| 220.6|A
<=2 °C 30.6 27.8 28.7 17 1.9 0.1 0 0 0.83 9.8 22.4 29.9

<=0 °C 29.6 26.9 25.1 11.8 0.47 0 0 0 0.33 5.5 16.9 28.2

< -2 24.7 19.9 5.8 0.03 0 0 0 0 1.5 10.6 2 114.3]|a
< -10 18.8 16.6 7.2 0.33 0 0 0 0 0 0 .1 11.9 55.9|A
< -20 °C 5.5 3.5 0.34 0 0 0 0 0 0 0 0 1.8 11.2|A
< - 30 °C 0.14 0.07 0 0 0 0 0 0 0 0 0 0 0.21|a
Days with Rainfall:

>= 0.2 mm 3.6 3.5 6 10.6 12.9 10.9 11.2 12.2 11.8 11.3 5.1 1 A
>= 5 mm 1.6 1.6 2.3 5 5.4 5.7 5.4 6 5 4.4 2.3 50.6|A
>= 10 mm 0.87 0.6 1.1 2.5 2.8 3.2 3.1 3.3 3.6 2.6 2.4 1.2 27.4|n
>= 25 mm 0.3 0.07 0.1 0.27 0.33 0.53 0.73 0.83 0.67 0.43 0.4 0.17 4.8|a
Days With Snowfall:

>= 0.2 cm 12 9.1 6.7 2 0.03 0 0 0 0 0.4 4 10.4 44.5|A
>= 5 cm 4 2.8 2.4 0.63 0 0 0 0 0.1 1.3 3.1 14.3]Aa
>= 10 cm 1.4 1.4 0.77 0.37 0 0 0 0 0 0.03 0.63 1.4 6|a
>= 25 cm 0.07 0.1 0.1 0.07 0 0 0 0 0 0 0.03 0.13 0.5]|a
Days with Precipitation:

>= 0.2 mm 14.6 11.5 11.6 11.8 10.9 11.2 12.2 12.1 14.2 14.4 149.5]|a
>= 5 mm 5.8 .5 4.7 5.7 5.7 5.4 6 5 5.7 5.5 65.1|A
>= 10 mm 2.2 2.1 1.8 2.9 3.1 3.3 3.6 2.6 3 2.7 33.6|A
>= 25 mm 0.37 0.17 0.27 0.4 0.73 0.83 0.67 0.43 0.5 0.33 5.6|a
|pegree pays:

Above 24 °C 0 0 0 0 0.2 3.3 9.5 5.8 0.9 0 0 0 19.8]A
Above 18 °C 0 0 0 1.3 14.8 57.3 115.3 87.7 22.9 1.5 0 0 300.7|A
Above 15 °C 0 0 0.2 4.8 41.4 121.7 203.3 168.3 59.1 7.5 0.3 0] 606.5|A
Above 10 °C 0 0.1 2.3 23.6 134.4 261.2 357.8 321.3 170.3 45.9 5.4 0.1]11322.3|n
Above 5 °C 1 1.1 15.1 84.6 276.8 410.7 512.8 476.3 315.5 139.6 31.5 2.912267.8)A
Above 0 °C 10.4 11.1 58.9 201.6 431 560.7 667.8 631.3 465.5 282.4 107.4 22.7]3450.7|A
Below 0 °C 275.5 224.5 96.4 6.8 0 0 0 0 0 0.2 30.2 174.8] 808.4|A
Below 5 °C 421.2 207.6 39.7 0.8 0 0 0 0.1 12.4 104.2 310.1)1451.9]A
Below 10 °C 575.2 496.3 349.9 128.8 13.4 0.5 0 0 4.8 73.7 228.1 462.3]12332.8|A
Below 15 °C 730.2 637 502.7 259.9 75.4 11 0.5 2 43.6 190.3 373 617.1] 3443.5]A
Below 18 °C 823.2 722.5 595.5 346.5 141.9 36.6 5.5 14.4 97.5 277.3 462.7 710.1]4233.5]A
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P ROT E C T I O N Conservation Authority SouTH NATION

nature de la region Raisin DE LA Natiow Sun

DRINKING WATER SOURCE Raisin Regicn
AN

Office de protection de la CONSERVATION
DE LEAU POTABLE A LA SOURCE

Table 7: Climate Normals (1971-2000) Kemptville, Station Id 6104027

Temperature: Jan Mar May Jun Jul Aug. Sep oct Nov Dec |vear Code
Daily Average (°C) -10.3 -2.5 12.7 17.8 20.4 19.1 14.1 7.8 1.3 6.6 5. 9]
Standard Deviation 3.4 2.9 2.5 1.8 1.6 1.2 1 1.2 1.2 1.7 1.5 3.4 0.8|a
Daily Maximum (°C) -5.3 -3, 2.5 10.8 18.6 24.9 2.1 11.1fa
Daily Minimum (°C) -15.2]  -13.9 ~7.5 0.4 13.2 —2.7 0.6]a
Extreme Maximum (°C) 15. 14.5 26.7 30 33.9 . 38.3 23.3 16.7

Date (yyyy/dd) 1996/18+|1981/22 1946/28 1931/0141944/15 1961/03 [1951/07

Extreme Minimum (°C) -38.3] -39.4 -32 -6.7 0.6 3 -0.6 -6.5| -12.2[ -23.9] -35.%

Date (yyy 1980/02[1954/03[1943/01[1964/05 [1978/02 [1976/31 [1984/30 [1933/26 [1940/29

Precipitation:

Rainf () 23.4 20.7 36.1 83.5 97.5 84.1 92.8 78.1 64.5 34.9
Snowfall (cm) 40.8 40.8 33.5 8 0.3 0 0 0 3.7 19.2 50.2
Precipitati (mm) 63.8 61.1 70 80.5 83.8 77.9 97.5 84.1 92.8 81.8 83.7 84.7
Average Snow Depth (cm) 0 0 0 0 0 0 C
Median Snow Depth (cm) 0 0 0 0 0 0 c
Snow Depth at Month-end (cm) 0 0 0 0 0 0 c
Extreme Daily Rainfall (m 43.5 37.3 46.5] 50.2 65.8 64.3 T 62.6 48.1 34.

Date (yyyy/dd)

1951/04 [1933/24

1994/01 [1983/12

Extreme Daily Snowfall (ci 40.6 0 0 0 5.1 31.6 30 41
Date (yyyy/dd) 1966/30 929/0141929/01 1988/22 1987/25 |1977/28
Extreme Daily Precipitatig 43.5 8 63.5 50.2 44 66 65.8 64.3 74 62 48.1 41
Date (yyyy/dd) 1978/08 |1976/21 |1947/02 1953/25|1951/04 |1933/24 |1981/08 1994/01
Extreme Snow Der 1 89 35 0 0 0 0 0 20 18
Date (yyyy/dd) 1971/24 ]1978/03 1971/01 971/0141971/0141971/0141971/01+41983/04 |1972/17
Days with Maximum Temperature:

°c 22.86 20 10.9 1 0 0 0 0 0 6.1 18.2 78.9]|Aa
>0 °cC 8.4 8.3 20.1 29 31 30 31 31 30 31 23.9 12.8 286.4|A
> 10 °C 0.33 0.22 3.5 14.6 29.1 30 31 31 29.4 20.3 5.2 0.54 195.3|a
> 20 °C 0 0 0.15 2.7 1 9 23.6 29.6 27.1 13.3 2.9 0.12 0 111.3)|Aa
> 30 °C 0 0 0 0 0.59 6 3.8 2.2 0.3 0 0 0 8.5[a

> 35 °C 0 [ [ ) 0 0 0 0.11 0 0

Days with Minimum Temperature:

0.93 3.7 14.4 28.7 31 28.1 20.3 8.5 1.8] 199.5]a
30. 29.8 20 0.22 0 0.11 6 15 24.9 30.5| 188.3|a
<= 0 °C 30.1 27.3 6 0.11 0 0.04 1.9 10.7 21.5 25.2| 165.8|a
< °C 28 22.3 8.9 0.33 0 0 0 0.3 5.4 26.2| 131.9]a
< °C 21.3 10.1 0.52 0 0 0 0 0 0 15.2
< -20 °c 6.9 1.7 0 0 0 0 0 0 0 0.08 22.6|a
< - 30 °C 1.4 0.44 0.04 0 0 0 0 0 0 0 0 0.42 2.3|a
Rainfall:
3.9 6.6 10.9 14.1 12.8 12.4 12.1 12.9 13 11.2 5.3] 118.3]a
5 nm 1.4 2.2 1.6 5.2 9 5.4 5.1 5.9 1 27.2|a
>= 10 mm 0.67 1 2.4 3 2.6 3.7 3.2 3.2 1.9 T 2s5.9]a
nm 0.19 0.11 0.22 a4 0.33 0.41 0.89 0.59 0.52 0.52 0.5 0.12
Days With Snowfall:
>= 0.2 cm 13.6 7.6 0.07 0 0 0 0 0.74 5.3 2.3 s2.9a
5 cm 2.5 2.2 0 0 0 0.26 1.1 3.7 13]a
>= 10 cm 0. 1.2 0.93 0 0 0 0 [ 0.11 0. 1.2 1.7
> cm 0.04 0.15 0 0 0 0 0 0 0.04 0.08 0.12 0.5[a
Days with Precipitation:
12. 12.6 12.7 14.1 12.4 12.9 13.4 15.1 15.7| 162.5a
3.9 3.6 4.2 5.3 5.4 5 6.1 s59.9[a
>= 10 nm 1.6 1.9 2 2.8 3 2.6 3.7 3.2 3.2 2.6 2.4 2.5| 3i.z2|a
>= 25 mm 0.26 0.3 0.44 0.33 0.41 0.89 0.59 0.52 0.56 0.58 0.38 5.7
Days with Snow Depth:
>= 1 cm 0 0 0 0 0 D
>= 5 cm 0 0 0 0 0 D
>= 10 0 [ [ [ [ D
>= 20 0 0 0 0 0 D
Wind:
Speed (km/h) 11.3 11.5 12.1 10.2 9.4 8.2 7.6 8.6 11 11 B
Most Frequent Direction [sW SW N N SW SW SW SW SW SW SW SW iy
Maximum Hourly Speed 48 40 15 53 47 40 34 32 35 39 42

Date (yyyy/dd) 1980/06 [1977/29 [1980/

1988/18 [1992/13 [1971/11+

Degree Day:

Above 24 °C 0 0 0 o 0.1 1.8 5.3 3. 0 0 0 11.1|a
Above 0 0 0 0.9 5 41.4 88.2 14.9 0.7 0 220.1|Aa
Above 15 °C 0 0 0 4 30.4 169.3 41.8 4.5 0.1 0 481.2|A
Above 10 °C 0 0 0.8 19.5 106.6 322.4 134.4 32 0f1134.3|2
Above 5 °C 0.6 1.1 9.1 69.8 240.9 382.6 477.4 273 109 1.1)2023.5|a
Above 0 °C .8 9.2 44,5 177.8 394.7| 532.6| 632.4 422.7| 242.6 83 1 3151|a
Below 0 °C 324.8] 258.3] 122.8 10.4 0.1 0 0 0 0 1.2 45.6 217.8] 9s0.8 A
Below 5 °C 473.6 391.5 242.4 52.4 1.3 0 0 0 0.3 23.2 134.8 360.2)1679.6|A
Below 10 °C 627.9 531.7 389.1 152.2 21.9 0.9 0 0.2 11.7 100.7 266.4 514.1

Below 15 °C 782.9 673 543.3 6 100.7 15.7 1.9 6.8 69.1 228.1 412.7 669.1

Below 18 °C 757.8] 636.3] 373.6] 173.9 8.8 13.8 30.3]  132.2 317.4] so2.s|  762.1]4624.6]a
Evaporation:

Lake Evaporation (mm) 3.7 4 3.4 2.2 c
Bright Sunshine:

Total Hours 101.2 126.1 159.9 188.2 240.1 259.9 291.2 258 184.4 150.1 90 72.2 A
Days with measureable 22.4 23.4 26 26.4 29 30.6 30.1 27.5 27.6 21.8 18.4 A
% of possi 35.5 43 4| 6.6 52.2 61.7 59.2 48.9 44 31.3 26.3 A
Extreme Daily 9.4 10.5 11.7 13.5 15 15.1 15 14.2 12.5 10.6 8.7 A
Date (y: /dd) 1981/31 |1987/24 [1974/29)|1978/26|1971/23|1971/2241978/01 |1971/0641972/01 |1977/23 |1977/01+|1979/03+
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nature de la region Raisin DE LA Natiow Sun

DRINKING WATER SOURCE > Raisin Regicn

’;""‘A\ Office de protection de la CONSERVATION
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Table 8: Climate Normals (1971-2000) Ottawa CDA, Station Id 6105976

: Feb Mar Apr May Jun Jul Aug Sep oct. Nov Dec Code
Dai °C) ~8.6] -2.4 6| 13.6] 18.4 2 1.7 T4 6.2 . 6.6 y
andard Deviation 2. 2. B B 1.3 1 1 1.2 1 7 3.3 )
Daily Maximum (°C) 3 N 2.1 05| 151 25.5|  26.4 2 5 2.6 7.5 2.9 Ti[a
Daily Minimum (°C) “1:.8] -13.2 = T B 3 5.5 113 B 3 “1.5] -10.3 To|n
Extreme Maximum (°C) 1.7 2.2 1.2 35 36 37.8 37.8 36 29.4 PERE] T6.1
Date (yyyy/dd) 1532/14 |1953/21 |1945/26]1990/27|1521/2 913/0441917/01+]1931/11 |1891/034|1561/03 |1951/07
Extreme Minimum (°C) T37.8]  -38.3] -36.7| -20.6 =7 0 3.3 7 “a.4| -12.8] -23.5] -38.9
pate (yyyy/dd) T925/19 |1934/17 |1936/04 192370 942/10 |1 933/26 |1925/30 [1933/29
Precipitation:
Rainfall (mm) 22.9 6.1 33.6] 59.7] 80.9] 91.2 6.9 576 6.6 76.2 60.5 28.8] 733.2]A
Snowtall (om) 187 11,2 32.1 7. 0.2 0 0 0 0 3 8 52| 20208
Precipitation (mm) 4.2 51.6|  64.9| 61.7 51 91.2 6.9 87.6 6.6 7 I EEEE
Rverage Snow Depth (om) 2 ) 20 2 0 0 0 0 0 0 1 1 =
Median Snow Depth 2 ) 20 1 0 0 o 0 0 0 T 0 =
Snow Depth at Mon ( 23 26 B 0 0 0 o 0 0 0 B 6 1B
Extreme Daily Rainfall (mf 0. 64|  41.8] 46.3 75.9 7 504 93.2 56.4 15 3.2
Date (yyyy/dd) 1595/15 |1997/21 |1980/21[1956/15|1516/17|1946/17 [1659/11 |1943/23 [1942/05 [1895/05 [1807/0
Extreme Daily = 55.9 757  46.3 EE] IR 0 o 0 0 21.6 53.3
Date (yyyy/dd) 1694729 |1895/06 [1947/02[1970/02|1507/041890/0141650/011690/01+1850/01+/1833/24 |1812/25
treme Daily Precipitati 35.7|  48.8] 48.3 759 7T 504 93.2 56.4 53.3 3.2
Date (yyyy/dd) 1694729 |1695/06 |1962/12[1956/15|1516/17|1946/17 [1659/11 [1843/23 |1942/09 |1895/05 [1912/25 |1833/31
Extreme Snow Deptn (cm) 53 59 56 5 0 o 0 0 18 30 51
Date (yyyy/dd) 1571/30+|1971/24+]1871/12 [1971/01|1963/11|1961/0141961/0141961/01+]1961/01 1995/28
Days with Maximum Temperature:
0.9 o0.87 0 o 0 0 0 5.8 19 IR
20.1]  29.1 31 30 3 ER 30 3 24.2 1.9
3 53| 25.5 30 3 51 20.5 5.4 0.3
0.135 2.6 12.8 24.1 29.8 27.4 3.6 2.6 0.07 0
o[ o.03] o.13 2.3 i3 2.5 0 0 0 BEE
0 0 0 0.03 o 0.03 Q 0 E
4.5 7.5 30.3 30 3 31 T8
295 2.5 0.07 o 0 1.5 24.3 30.4
26.5 0.67 0 0 0 0.5 7.4 19.5
<2 C 25 256  21.9 7| 0.17 0 0 0 0.03 7 3.1 26
< “c 216 7 T0 37 0 0 0 0 0 0 1 15 67.9[
< T 5.6 5.5 0 0 0 3 0 0 0 0 E o=
< - 30 °C 0.5 0 0 0 0 0 0 0 0 0 0| o.67]n
Days with Rainfall:
0.2 nn 3.3 6.5 13.4 12.9 12.4 12 1 10.7 5.1 s[=
5 mm 2.1 5.1 7.5 3 .7 3.7 2.1
10 mm 1.5 2.7 3.1 2.6 8 1 T 239
25 mm 0. 0.3 0.8 7 0.83 0.63 0. s|=
Days With Snowfall:
0.2 cm 14.8 10.6 17 0 o 0 0 1.1 5.5 13 B
o e 0 0 0 0 0 0.1 1.2 36 B
10 cm 0.8 0 0 o 0 0 0.4 T4 B
25 cn o 0 0 o 0 0 0 0. 0.25|%
Days with Precipitation:
0.2 nn 16.6 22| 12.4] 1z.4] 13-4 12.9 12.4 12 1 4.2 14.7 T6.1] 163.4]~
5 nm 3 3 5.3 B 5.1 7.9 3 1.9 a7 5.2 57)=
10 mn T4 15 1.5 2.2 2.7 3. 2.6 2.8 2.4 2.4 25| 28.5|%
25 m 0.3 0. 7 0.83 0.63 0.43 0 5|8
Days with Snow Depth:
>= 1 cm 30.3 28] 25.7 5 0.04 0 o 0 0 0.4 B 23,8 119.5]~
2 s 23.5 3.6 0 0 o 0 0 7 20.3| 107.1]%
24.3 B 2.6 0 0 o 0 0 0,03 1.6 3.8 5=
5.6 6 8 T 0 0 o 0 0 o 0.17 55| si|n
o 0 0 0 0.2 6.9 0 B
0 0 3 51 598 0 B
[Fbove 0 37.3 186.1 0 B
[Fbove G 125.9 340.6 2.7 B
[Fbove 0 8 76 3 1556 1 B
[Fbove 6.5] 43.7| 18s.6 7 650.6 5.7 B
Below 329.8 5 8.5 o 0 0 0
Below 180.2 2 3 o 0
Below 10 635.1 8 7 15.2 o 0 7.4 87,7 515
Below 15 750.1 81.6 0.5 3 55.3| 214.5 6704
Below 18 883.1 751 150.3 20 115.4 6 B
Soil Temperature:
cm depth (AM obs) (° 7 2 s 1 19.1 18.2 14.2 3.5 [ B
5 cm depth (PM obs) (° 0.2 0.6 0 5.2 14.e 20.2 23 17 10.3 4.1 0.5 9.6]a
cm depth (AM obs) ( 0.5 1 3.2 2 18.4 8.8 3.8
cm depth (BM obs) ( o 0.4 0 N B R 22.1 10.2 4.2 0.8 9
20 cm depth (AM obs) ( 0.5 0.1 0.3 3 17 15.6 19 15.3 9.7 4.6 1.4 8
at 20 cm depth (PM obs) ( 0.5 0 0.3 4.1 12,6 18 2 20.2 16.2 1.8 1.4 9
em depth (AM obs) ( 1. 0.3 0.3 2. 9.8 5 17.8 17.8 15.2 0.4 5.6 2.2 o.2a
00 cm depth (AM ob 2.9 2 1.6 2 Te|l 123 15.2 16.2 5 1 s 3 5.3]a
at 150 cm depth (AM obs) 5 3.9 3.3 5 6.8 10 13.6 15 14.8 2 5.7 6.1 A
depth (AM obs) 5.9 5.1 1.6 ] 8.1 10.4 12.1 12.9 10.7 5.1 5.6]n
n:
6 4 4. 7 1.4 B
Bright Sunshin,
Total Hours 101.2]  120.8] 1s0.8 83.6 82 A
Days with measureable 21.6 223 247 9 19.7 A
of possible daylight ho 7 403 433 1 30.1 A
Extreme Daily 1 A
Date (yyyy/dd)
Radiation:
treme Global (R 11.4 16.7]  22.6 11.7 8.7
Date (yyyy/dd) 1994/31 [1994/27 [1994/30 1985/01 [1989/01
Extreme Net (RE 2.6 18] 11.8 17.7 19.3 19.3 15.7 .8 3.7 1.7
Date (yyyy/dd) 1988/31 |1986/26 |1996/31[1993/14[1967/15[1987/1 07 [1956/0 1988/03 [1987/10
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N Conservation Authority
P I I i A
RO E C I O N A Office de protection de la

DRINKING WATER SOURCE > Raisin Regicn

nature de la region Raisin
DE LEAU POTABLE A LA SOURCE \_

SourH Nation

CONSERVATION

DE LA Natiow Sun

Table 9: Climate Normals (1971-2000) Angers, Station Id 7030170

Temperature: Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec |Year Code
Daily Average (°C) -12.1 -10.2 -3.8 4.8 12.3 17.1 19.6 18.4 13.2 6.9 0.2 -8.1 4.9]a
andard Deviation 3 2.9 2.5 1.9 1.8 1.1 1 1.1 1.2 1.5 1.6 3.4 1.1]a
Maximum (°C) -6.6 -4.3 7 10.5 18.9 23.6 26.2 24.7 19.1 12.1 4.1 -3.3] 10.6]a
Daily Minimum (°c) -17.7 -16.1 .2 -0.9 5.7 10.6 13 12 7.3 1.6 -3.7 -12.8 -0.8]a
Extreme Maximum (°C) 10 12 22 30.6 33.3 34.5 35.6 37.2 33.3 26.7 20 14.5
Date (yyyy/dd) 1995/15 [1981/22 [1998/30[1976/18|1978/28]1988/20 [1966/03 |1975/01 [1973/02 |1968/0241971/02 [2001/05
Extreme Minimum (°C) -39.4 -38.9 -33] -17.8 8 -2 3 -0.6 6 -10 -23 -36.5
Date (yyyy/dd) 1976/24 |1967/13+[1980/02[1977/09]1966/07 [1986/03 |1982/0341976/31 [1991/30 |1997/23 [1995/25 |1989/27
Precipitation:
Rainfall (mm) 25 18.6 45.1 63.2 86.2 98.6 94.6 94.8 93.2 88 69.3 26 A
Snowfall (cm) 55.6 42.8 32.7 7.8 0.1 0 0 0 0 1.6 16.4 61.8 A
Precipitation (mm) 80.6 61.4 77.8 86.9 98.6 94.6 94.8 93.2 89.7 85.6 87.8 A
Average Snow Depth (cm) 29 36 31 3 0 0 0 0 0 0 2 13 c
Median Snow Depth (cm) 29 36 33 0 0 0 0 0 0 0 1 13 C
Snow Depth at Month-end ( 36 36 12 0 0 0 0 0 0 0 4 22 c
Extreme Daily Rainfall (m 16.2 49.2 43 45.2 75.2 90.8 53 78.7 8 69.8 50.2 30
Date (yyyy/dd) 1978/08 |1997/21 [1998/30|1962/13]|2002/30[1997/21 [1972/22 |1962/04 [1986/11 |1995/21 |1993/27 [1969/10
Extreme Daily Snowfall 35.6 32.5 26.4 30.5 14.2 0 0 0 0 15 28 25.4
Date (yyyy/dd) 1966/30+|1970/10 [1985/04 |1970/02]1963/101962/0141962/011962/0141962/204]1997/26 |1987/25 [1973/20
Extreme Daily Precipitatid 46.2 49.2 43 45.2 75.2 90.8 53.6 78.7 98 69.8 50.2 31.2
Date (yyyy/dd) 1978/08 [1997/21 [1998/30]1962/13]2002/30]1997/21 [1972/22[1962/04 [1986/11 [1995/21 [1993/27 [1973/20
Extreme Snow Depth (cm) 68 78 89 42 0 0 0 0 0 15 30 58
Date (yyyy/dd) 1982/31 |1982/20 [1982/05[1982/01]1981/01{1981/0141981/0141980/01+1980/014J1997/27 [1995/28+
Days with Maximum Temperature:
<=0 °C 24.9 21.3 12 0 0 0 0 0 0.04 7.4 21 87.6]a
>0 °C 6.1 7 19 28.9 31 30 31 31 30 31 22.6 10| 277.6]|a
> 10 °C 0 0.04 2.2 14.2 29.2 30 31 31 29.4 19.4 4.1 0.21] 190.6]a
> 20 °C 0 0 0.07 12 23.1 29.5 26.8 11.8 1.8 0 of 107.2]a
> 30 °C 0 0 0 0.07 0.69 2 3.5 1.7 0.36 0 0 0 832
> 35 °C 0 0 0 0 0 0 0 0.07 0 0 0 of o072
Days with Minimum Temperature:
>0 °C 0.46 0.68 2.6 11.8 26.4 29.6 31 30.9 27.4 18.2 6.8 0.79] 186.6]a
<= 2 °C 31 28 30.1 22.1 8.5 0.93 0 0.29 5.1 17.3 26.3 30.8[ 200.3]a
<=0 °C 30.5 27.5 28.4 18.2 4.6 0.38 0 0.11 2.6 12.8 23.3 30.2| 178.7]a
< -2 °C 29.3 26.1 23.7 11 1.4 0 0 0 0.82 7.8 16.9 27.8] 145.4]a
< -10 °C 23.5 20.9 12.3 0.76 0 0 0 0 0 0 3.9 El IEEE B
< -20 °C 12.7 9 3.3 0 0 0 0 0 0 0 0.14 5.5 32.5]a
< - 30 °C 2.9 1.6 0.14 0 0 0 0 0 0 0 0 1 5. 7|a
Days with Rainfall:
>= 0.2 nm 2.8 2.7 6.3 10.1 13.5 13.2 12.7 12.1 13.9 13.7 10.2 3.6 A
>= 5 mm 1.3 1 2.7 4.3 5.8 5.7 5.4 5.7 5.6 5.8 4.7 1.8 A
>= 10 mm 0.91 0.52 1.3 2.1 3.1 3.1 3.4 3.4 2.9 2.9 2.3 1 A
>= 25 mm 0.23 0.16 0.35 0.17 0.5 0.76 0.71 0.71 0.59 0.54 0.38 0.05 A
Days With Snowfall:
>= 0.2 cm 14.5 10.2 6.9 1.7 0.03 0 0 0 0 0.43 4.7 12.8 A
3.8 3 2.4 0.52 0 0 0 0 0 0.14 1.3 4.1 A
1 0.96 0.96 0.21 0 0 0 0 0 0.04 0.39 1.4 A
>= cm 0 0.17 0.04 0.03 0 0 0 0 0 0 0.04 0.04 A
Days with Precipitation:
0.2 mm 17 12 12.8 11 13.5 13.2 12.7 12.1 13.9 14 14 16.8 A
>= 5 mm 4.9 4.2 5.3 4.9 5.8 5.7 5.4 5.7 5.6 5.9 5.9 6.5 A
>= 10 mm 2.4 1.7 2.5 2 3.1 3.1 3.4 3.4 2.9 2.9 2.7 2.8 A
>= 25 mm 0.23 0.35 0.45 0.24 0.5 0.76 0.71 0.71 0.59 0.54 0.42 0.1 A
Days with Snow Depth:
>= 1 cn 30.4 27.8 26 4.4 0 0 0 0 0 0.42 6.3 23.6 c
>= 5 cm 29.4 27.7 25.2 3.8 0 0 0 0 0 0.32 4.2 19.2 C
>= 10 27.3 26 24.1 0 0 0 0 0 0.11 2 15.3 C
>= 20 20 22.7 21.2 2.1 0 0 0 0 0 0 0.16 7.4 c
Degree Days:
Above 24 °C 0 0 0 0 0.8 2.4 1.5 0.2 0 0 0 4.9]a
Above 18 °C 0 0 0.3 7.3 33 66.1 48.4 8.6 0.3 0 of 163.9]a
Above 15 °C 0 0 2.2 24.6 83.7| 143.4] 112.7 28.7 1.5 0 of 396.8]~
Above 10 °C 0 0.2 13.6 97.1[ 214.2] 295.9] 2s9.9] 1123 19.3 1.3 of 1013 8]a
Above 5 °C 0.3 4.4 6.6 228.1 363|  450.9 247.7 87.7 13.8 0.5 A
Above 0 °C B 33.6 sg[ 3s1.6] s12.9] 605.9] s69.6 397. 1 216.4 63.5 7.3[2954. 1]
Below 0 °C 12.7 0 0 0 0 0 1.9 57.5 56.2| 1156.6]A
Below 5 °C 61.3 1.5 0 0 0 0.6 28.3 157.8 406.4[1896.1]a
Below 10 °C 168 25.5 1.3 0 0.3 15.2]  114.9 295.3 s61] 2868.4]a
Below 306.9 108 20.8 2.5 8.1 81 252 444
Below 395[  183.6 60.1 18 36.8] 151.5] 343.8 534
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| DRINKING WATER SOURCE

PROTECTION

DE LEAU POTABLE A LA SOURCE \_

Table 10: Climate Normals (1971-2000) Pointe au Chene, Station Id 036063

>;;JA

Raisin Regicn
Conservation Authority

Office de protection de la
nature de la region Raisin

SourH Nation

CONSERVATION

DE LA Natiow Sun

Temperature: Jan Feb Mar Apr May Jun Jul Aug Sep oct. Nov Dec |Year Code
Daily Average (°C) -11.3 -9.3 -3 5.5 12.7 17.7 20.4 19.3 14.1 7.6 1 -7.1 A
Standard Deviation 2.4 2.7 2.3 1.9 1 1.2 0.9 1.1 1.3 1.6 1.5 3.6 A
Daily Maximum (°C) -6.1 -3.9 2 18.4 23.6 26 24.8 19.2 12.1 4.6 -2.8 I
Daily Minimum (°C) -16.5 -14.7 -8.1 0.3 6.9 11.9 14.7 13.7 9 3 -2.6 -11.5 A
Extreme Maximum (°C) 12 13.3 19 30 32.8 34.4 36 36.1 32 26.1 19 14

Date (yyyy/dd) 1996/18+[1981/22 |1986/30]1990/27|1962/18]1964/30 [1988/08 [1975/01 [1983/05 [1968/02 |1996/07 |1982/03

Extreme Minimum (°C) -36.7 -33.9 -33 -15 -7.2 0.5 4 1 -2.2 -8.5 -19 -34

Date (yyyy/dd) 1981/03 [1967/13 |1980/02[1995/05[1974/02[1986/03 [1982/01 [1986/29 [1980/29 [1985/30 [1995/30 [1989/27+
Precipitation:

Rainfall (mm) 19.4 20.5 34.7 .4 77.5 93.6 96.6 95.4 97.6 81.4 73.2 27.6 c

owfall (cm) 41.4 32.1 5.7 0 0 0 0 0 1.1 12.8 48.5 C
Precipitation (mm) 64.3 61.9 66.8 67.1 77.5 93.6 96.6 95.4 97.6 82.5 86 76.1 c
Average Snow Depth (cm) 0 0 0 0 0 0 1 D
Median Snow Depth (cm) 0 0 0 0 0 0 D
Snow Depth at Month-end 0 0 0 0 0 0 0 3 D
Extreme Daily Rainfall 38.4 33 38.6 90.7 73.8 57.9 76 67.2 19.8 29.2
Date (yyyy/dd) 1973/17[1974/29|1993/31[1972/21 [1992/17 [1973/01 |1986/11 |1995/21 [1987/29+[1979/25
Extreme Daily Snowfall 23.8 24.4 10.2 0 0 0 0 12.7 20.3 31.2
Date (yyyy/dd) 1977/10 |1960/19 [1993/13]1975/03|1963/10 959/0141959/0141959/0141979/27 |1968/12 [1973/20
Extreme Daily Precipitati 48.4 52 40.1 33 38.6 90.7 73.8 57.9 76.4 67.2 49.8 31.2
Date (yyyy/dd) 1993/04 [1996/20 |1972/22]1974/29]1993/31[1972/21 [1992/17 [1973/01 [1986/11 [1995/21 [1987/29+[1973/20
Extreme Snow Depth (cm) 61 55 58 33 0 0 0 0 0 0 21 58
Date (yyyy/dd) 1984/02+[1982/07+[1997/18]1997/01|1981/01 981/011980/01+1980/01+{1980/0141995/28 [1983/29
Days with Maximum Temperature:
<=0 24.9 21 11.3 0.91 0 0 0 0 0 0 5.8 20.5 c
>0 6.2 7.3 19.7 29.1 31 30 31 31 30 31 24.2 10.5 C
> 10 °C 0.1 0.14 1.9 14.8 29.1 30 31 31 29.2 19.5 4 0.19 c
> 20 °C 0 0 0 10.9 23.5 29.4 27.1 11.7 1.5 0 0 c
> 30 °C 0 0 0 0 0.3 1.7 3.1 1.3 0.19 0 0 0 c
> 35 °C 0 0 0 0 0 0 06 0 0 0 0 0 c
Days with Minimum Temperature:
>0 °cC 0.37 0.95 4 28.9 30 31 31 28.9 21.1 9.1 1 c

2 °c 31 28 29.6 20.1 4. 0.38 0 0.06 2.2 14.4 25.2 30.6 c

0 °c 30.6 27.3 27 14.9 2.1 0 0 0 1.1 9.9 20.9 30 c
< -2 26 22.7 8.4 0.36 0 0 0 0 3.7 14.2 26.6 c
< -10 20 10.4 0 0 0 0 0 0 0 2.5 9 c
< -20 °C 8.5 1.9 0 0 0 0 0 0 0 0 4.9 c
< - 30 °C 0.23 0.05 0 0 0 0 0 0 0 0 0.45 c
Days with Rainfall:
>= .2 mm 2.5 2.5 5.1 9.8 12.8 10.7 11.5 11.7 12.1 12 9.9 4 Cc

5 mm 1 1.2 2.3 4.6 5.5 5.2 5.6 6 5.6 5.5 4.8 1.6 C
>= 10 mm 0.61 0.76 1.4 2.1 2.5 3.3 3.2 3.1 3.1 2.7 2.3 1.1 c
>= 25 mm 0.11 0.14 0.26 0.18 0.33 0.78 1.1 0.79 0.76 0.48 0.26 0.09 c
Days With Snowfall:

0.2 cm 11.9 9.4 6.6 1.6 0.04 0 0 0 0 0.29 4 11.6 A
>= 5 cm 4.1 3.2 2.4 0.44 0 0 0 0 0 0.13 0.91 3.7 I
>= 10 cm 1.4 0.87 0.95 0.12 0 0 0 0 0 0.04 0.26 1.4 A

5 cm 0 0.09 0 0 0 0 0 0 0 0 0 0.05
Days with Precipitation:
>= 0.2 mm 11.4 11.4 10.9 10.7 11.5 11.7 12.1 12.3 13.2 14.7 Cc
>= 5 mm 4.5 4.5 4.8 5.1 5.2 5.6 6 5.6 5.6 5.8 C
>= 10 mm 1.8 1.6 2.3 2.2 3.3 3.2 3.1 3.1 2.7 2.6 2.6 c

0.12 0.27 0.26 0.18 78 1.1 0.79 0.76 0.48 0.27 0.2 c
Days with Snow Depth:
>= 1 cm 0 0 0 0 0 0 D
>= 5 cm 0 0 0 0 0 0 D

10 0 0 0 0 0 0 D
>= 20 0 0 0 0 0 0 D
Degree Days:

Above 24 °C 0 0 0 0 0 0.7 3.5 1.4 0.1 0 0 0 c
Above 18 °C 0 0 0 0.2 7.2 37.3 84.8 64.2 12.1 0.2 0 0 c
Above 15 0 0 0 2.2 25.3 93.9 169] 139.3 37.9 1.9 0 0 c
Above 10 °C 0 0 0.1 15.4] 103.5 230 322.7 290]  135.1 23.5 1.3 0 C
Above 0.1 0.5 4 67.9] 239.1 379 477.7 145] 276.6 99.4 16.5 0.7 c
Above 0 °C 3.6 7.2 39 1794 392.9 529 632.7 500 426.3] 234.9 76 10.6 C
Below 0 °C 354.7 276.8| 126.8 9 0 0 0 0 0 0.5 45.1 .2 c
Below 5 °C 506.2 411.3]  247.3 47.6 1.2 0 0 0 0.3 20 135.6 3 c
Below 10 °C 661.1 ss2[ 397.9 20.6 1 0 0 8.8 99.1 270.4 6 c
Below 15 °C 816.1 693.2] 552.8 97.4 14.9 1.3 4.3 61.6] 232.5 419.1 680.6 c
Below 18 °C 909.1 777.9] 645.8] 369.9 172.3 48.3 10. 22.2 125.8] 323.8 509.1 773.6 c
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P ROT E C T I O N Conservation Authority SouTH NATION

nature de la region Raisin DE LA Natiow Sun

DRINKING WATER SOURCE Raisin Regicn
AN
N

Office de protection de la CONSERVATION
DE LEAU POTABLE A LA SOURCE

Table 11: Climate Normals (1971-2000) Montebello (Sedbergh), Station Id 7035110

Temperature: Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Code|
Daily Average (°C) -11.5 -9.6 -3.2 4.9 12.1 16.5 19.4 18 12.9 6.5 0.1 -7 C
andard Deviation 2.7 2.6 2.4 1.9 1.7 1.2 0.9 1.2 1.2 1.7 1.4 2.7 C
Daily Maximum (°C) -6.5 -4.4 1.9 10.3 18.3 22.5 25.4 23.7 18.2 11.1 3.8 -3.4 C
Daily Minimum (°C) -16.5 -14.8 -8.3 -0.6 5.9 10.5 13.3 12.2 7.5 1.9 -3.6 -12.2 C
Extreme Maximum (°C) 9.4 12.2 19 30.5 33.3 34.4 35 37.8 31.5 27.2 18.3 13
Date (yyyy/dd) 1972/13 |1981/22 |1986/30 |1990/27 1962/18 |1964/30 |1988/08 |1975/01 |1983/05 |1957/08 |1961/03+ |1982/03
Extreme Minimum (°C) -41.1 -37.8 -29.5 -15.6 -7.8 -2.8 2.8 -0.6 -5 -10.6 -26.1 -33.5
Date (yyyy/dd) 1957/15 1962/01 1989/07 1972/08 1966/07 |1958/07+ |1962/03 |1976/31 |1980/29 |1974/28 |1967/16 |1985/19+
Precipitation:
Rainfall (mm) 32.9 24.2 45.5 77.9 98.5 100.2 105.7 107.6 113.7 100.3 82.8 37.1 A
Snowfall (cm) 65.3 50.9 35.4 8.4 0.3 0 0 0 0 1.5 22.3 66 A
Precipitation (mm) 98.2 75.1 80.9 86.3 98.8 100.2 105.7 107.6 113.7 101.8 105.1 103.1 A
Average Snow Depth (cm) 33 44 40 5 0 0 0 0 0 0 2 15 2|D
Median Snow Depth (cm) 32 45 41 3 0 0 0 0 0 0 1 14 11|p
Snow Depth at Month-end (cm) 41 47 20 0 0 0 0 0 0 0 5 26 11|o
Extreme Daily Rainfall (mm) 52.8 57.1 40.4 35.6 71 63.3 72.3 83.2 107.2 60.3 59.8 51.3
Date (yyyy/dd) 1978/08 1996/20 1992/26 1963/30+ |1992/17 |1981/22 |1986/25 |1994/04 |1971/05 [1995/21 |1987/29 |1961/04
Extreme Daily Snowfall (cm) 39.4 51.8 58.4 27.7 4.1 0 0 0 0 12.7 35 55.1
Date (yyyy/dd) 1966/30 1972/03 1962/12 1975/03 1976/06 |1957/01+ J1957/01+]1957/01+ |1957/26+ |1962/28 |1987/25 |1974/16
Extreme Daily Precipitation 58.9 57.7 58.4 35.6 71 63.3 72.3 83.2 107.2 60.3 59.8 55.1
Date (yyyy/dd) 1978/08 1996/20 1962/12 1963/30+ |1992/17 |1981/22 |1986/25 ]1994/04 |1971/05 |1995/21 |1987/29 |1974/16
Extreme Snow Depth (cm) 78 78 85 51 3 0 0 0 0 6 28 60
Date (yyyy/dd) 1984/27+ |1994/25+ |1987/04+ |1985/01+ |1983/10 |1981/01+ |1981/01+]1980/01+ |1980/01+ |1988/23 |1995/28 |1983/29+
Days with Maximum Temperature:
<=0 °C 25.3 21.4 11.6 1.5 0 0 0 0 0 8.2 22.1 o}
>0 °C 5.7 6.8 19.4 28.5 31 30 31 31 30 31 21.8 8.9 C
> 10 °C 0 0.06 2.3 13.8 28.6 29.8 31 31 29 16.6 3.7 0.22 C
> 20 °C 0 0 0 2.3 11.1 21.4 28.9 25.5 9.4 1.3 0 0 C
> 30 °C 0 0 0 0.05 0.7 1.1 2.1 0.82 0.11 0 0 0 C
> 35 °C 0 0 0 0 0 0 0 0.06 0 0 0 0 C
Days with Minimum Temperature:
>0 °C 0.4 0.68 3.6 12.8 26.8 29.5 31 30.8 27.4 19 7.1 0.61 C
2 °c 31 28.1 29.8 22 7.6 1.1 0 0.47 16.6 26.1 30.8 C
0 °c 30.6 27.6 27.4 17.2 4.2 0.47 0 0.18 12 23 30.4 C
< -2 °C 29.3 26.3 23.4 11 1.1 0.11 0 0 0.42 6.9 17.2 27.9 C
< -10 °c 23.3 20.2 11.5 1.1 0 0 0 0 0 0.06 3.4 16.8 C
< -20 °C 10.8 7.5 2.4 0 0 0 0 0 0 0 0.05 5.2 C
< - 30 1.2 0.32 0 0 0 0 0 0 0 0 0 0.33 C
Days with Rainfall:
>= 0.2 mm 3.5 2.7 6.6 11.5 13.9 13.4 13.3 13 14.6 13.6 10.7 4.8 A
>= 5 mm 1.8 1.5 2.7 5.2 6.4 5.8 5.9 6.1 6.2 6.6 5.2 2.4 A
>= 10 mm 1 0.81 1.5 3 3.4 3.2 3.5 3.9 3.4 3.3 2.9 1.5 A
>= 25 mm 0.35 0.27 0.35 0.4 0.5 0.85 0.81 1 0.8 0.6 0.5 0.12 A
Days With Snowfall:
>= 0.2 cm 15.5 11.7 7.7 2.6 0.15 0 0 0 0 0.58 5.3 13.9 A
>= 5 cm 4.6 3 0.81 0 0 0 0 0 0.08 1.5 4.3 A
>= 10 cm 1.6 1.2 1 0.12 0 0 0 0 0 0.04 0.5 1.6 A
>= 25 cm 0.04 0.19 0.15 0.04 0 0 0 0 0 0 0.08 0.28 A
Days with Precipitation:
>= 0.2 mm 17.6 13.3 2.6 13 14 13.4 13.3 13 14.6 14 14.8 17.3 A
>= 5 mm 6.3 4.5 5.2 6 6.4 5.8 .9 6.1 6.2 6.7 6.9 6.7 A
>= 10 mm 2.7 2 5 3.2 3.4 3.2 E 3.9 3.4 3.4 3.5 3.2 A
>= 25 mm 0.5 0.46 0.58 0.4 0.5 0.85 0.81 1 0.8 0.6 0.58 0.4 LS
Days with Snow Depth:
>= 1 cm 31 28.1 28.6 8.8 0.12 0 0 0 0 0.47 9.5 26.1| 132.6]D
5 cm 29.9 27.9 26.7 7.2 0 0 0 0 0 0.18 4.5 20.4| 116.8]D
>= 10 28 27.1 24.7 5.7 0 0 0 0 0 2.1 15.5 103D
>= 20 21.8 24.1 22.4 3.7 0 0 0 0 0 0 0.76 8.8 81.5]D
Degree Days:
Above 24 °C 0 0 0 0 0 0.4 1.8 1.2 0.1 0 0 0 C
Above 18 °C 0 0 0 0.4 6.8 27.3 64.9 41.1 8.1 0.3 0 0 C
Above 15 °C 0 0 0 2.7 23.7 71.5 140.9 101.6 6.3 1.9 0 0 C
Above 10 °C 0 0 0 15.2 94.2 97.4 292.2 244.4 103.6 19.3 1.4 0 C
0 0.3 5.2 59 222.9 .4 447.2 398.8 237 85 14.3 0.6 C
2.6 4.3 37.9 160.6 375 95.2 602.2 553.8 386.4 208.8 63.6 6.7 C
359.5 284 137.5 14.5 0.1 0 0 0 0 1.8 59.2 246.8 C
511.9 421.1 259.8 62.9 2.9 0.1 0 0 0.6 32.9 160 395.6 C
666.9 561.9 409.7 169.1 29.2 2.1 0 0.6 17.2 122.2 297.1 550.1 C
Below 15 °C 821.9 703 564.6 306.6 113.7 26.3 3.7 12.9 89.9 259.9 445.6 705.1 C
Below 18 °C 914.9 787.7 657.6 394.3 189.9 72.1 20.7 45.3 161.7 351.2 535.6 798.1 C

Water Budget: Conceptual Understanding; Appendices
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DRINKING WATER SOURCE

PROTECTION

DE LEAU POTABLE A LA SOURCE

>;;JA
N

Raisin Regicn
Conservation Authority

Office de protection de la
nature de la region Raisin

SourH Nation

CONSERVATION

DE LA Natiow Sun

Table 12: Climate Normals (1971-2000) St. Anicet, Station I1d 7026836

Temperature: Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec ear Code

Daily Average (°C) -8.3 -2.4 5.9 13.4 18.4 20.9 19.6 14.8 8.5 2 -5.5 6.5|A

Standard Deviation 3.1 2.2 1.8 1.7 1.1 0.9 1 1.1 1.5 1.5 3.3 1.1)a

Daily Maximum (°C) -3.5 2.3 10.7 18.9 23.8 26.3 24.9 19.8 13 5.6 -1.4 11.3|Aa

Daily Minimum (°C) -14.3 -13.1 -7 1.1 7.8 13 15.5 14.3 9.7 4 -1.6 -9.6 1.6|A

Extreme Maximum 17.5 14 23 30 33 34 34.5 35.5 32.8 28.3 23.3 19

Date (yyyy/dd) 1996/19 |1981/21+|1986/30+|1990/27 |1999/31|1988/1541993/06)2001/08+1973/02 |1968/02|1961/03 J2001/05

Extreme Minimum (°C) -37.2 -38 -32.5 -14.5 -3.9 1 5 2.2 -2.8 -7.8 -20.6 -32.2

Date (yyyy/dd) 1976/24 |1993/07 |1984/09 |1982/07 |1966/07{1986/03 [1961/0541965/3141978/26 |1972/20|1978/29 |1975/20

Precipitation:

Rainfall (mm) 27.6 22.9 38.8 69.9 83.5 88 90.2 99.4 98.1 80 76.1 38.7] 813.1|a

Snowfall (cm) 46.8 35.3 30.6 7.9 0.1 0 0 0 0 1.1 13.2 41.1

Precipitation (mm) 74.5 58.2 69.4 77.8 83.6 88 90.2 99.4 98.1 81.1 89.3 79.7] 989.2

Average Snow Depth (cm) 24 30 27 3 0 0 0 0 0 0 1 10

Median Snow Depth (cm) 25 31 26 1 0 0 0 0 0 0 0 9

Snow Depth at Month-end ( 26 31 11 0 0 0 0 0 0 0 3 16 [

Extreme Daily Rainfall (m 37 31.1 32.8 34.3 38.2 46.4 56.7 84 80 63 74.6 34

Date (yyyy/dd) 1996/18 |1998/12 |1977/13 |1973/01 |1982/27|1998/25 |1995/23)1982/25 |1979/14 |1995/05|1996/08 |1966/07

Extreme Daily Snowfall (c 33 53.3 37.5 25 2.5 0 0 0 0 12 25.4 40.6

Date (yyyy/dd) 1966/23 |1972/19 |1993/13 |2000/09 |1978/01|1961/01+1961/0141961/01+41961/0141993/31|1965/18 |1969/26

Extreme Daily Precipitati 37 53.3 37.5 43.1 38.2 46.4 56.7 84 80 63 74.6 40.6

Date (yyyy/dd) 1996/18 |1972/19 |1993/13 |1997/18 |1982/27|1998/25 |1995/23]1982/25 |1979/14 |1995/05|1996/08 |1969/26

Extreme Snow Depth (cm) 80 100 126 89 0 0 0 0 0 8 23 57

Date (yyyy/dd) 1994/28 |1987/13+]1993/14+[1993/03 |1981/0141981/01+1981/0141980/01+41980/01+1997/22|1986/2241995/31

Days with Maximum Temperature:

<=0 °C 22.7 19.3 11.3 0.97 0 0 0 0 0 5.4 17.2 76.9]A

>0 °C 8.3 9 19.7 29 31 30 31 30 31 24.6 13.9] 288.4|a

> 10 0.39 0.44 3.2 14.6 29.4 30 31 31 29.6 21 5.3 0.93] 196.9]|A

> 20 0 0 0.1 2.1 12.8 23.9 29.6 27.7 13.9 2.9 0.25 0] 113.3|a

> 30 0 0 0 0 0.67 1.8 3.3 2 0.11 0 0 0 7.8|n

> 35 0 0 0 0 0 0 0 0 0 0 0 0 oja

Days with Minimum Temperature:

>0 °C 0.76 0.93 4 17.4 30.4 30 31 29.6 23.7 10.9 2.3]211.8|a

<=2 °C 30.9 27.8 29.8 18.6 2.9 0.03 0 0 1.8 11.2 23.7 30.4 177|A

<=0 30.2 27.3 27 12.6 0.63 0 0 0 0.38 7.3 19.1 153.4|~

< -2 28.6 25 21.7 6.3 0.13 0 0 0 0.04 3 12.4 24.8]121.9)Aa

< -10 20.8 17.5 8.7 0.27 0 0 0 0 0 0 1.8 12.9 61.9|A

< =20 °C 7.8 5.2 1.3 0 0 0 0 0 0 0 0.04 3 17.3|A

< - 30 °C 0.72 0.29 0.03 0 0 0 0 0 0 0 0 0.11 1.2|a

Days with Rainfall:

>= 0.2 mm 5 4.3 8.6 13.3 14.8 13 13.6 13.4 14.4 14.2 13.8 7] 135.8|Aa
5 mm 1.5 1.6 5.2 5.6 5.3 5.3 5.4 6 5.2 5.3 2.6 51.6|A

>= 10 mm 0.74 79 1 2.2 3 3.1 3 3.4 3.5 2.5 2.4 1.4 26.9]A

>= 25 mm 0.19 0.1 0.14 0.24 0.27 0.69 0.75 0.75 0.46 0.3 0.39 0.11 4.4)A

Days With Snowfall:

>= 0.2 cm 13.4 9.5 7.5 2 0.03 0 0 0 0 0.22 4 10.8 47.5|A

>= 5 cm 2.3 2.1 0.63 0 0 0 0 0 0.11 0.93 3

= 10 cm 1 1 0.9 0.37 0 0 0 0 0 0.04 0.25 1.1

>= 25 cm 0.04 0.11 0.1 0.03 0 0 0 0 0 0 0 0.11

Days with Precipitation:

>= 0.2 mm 16.6 12.5 13.9 14.2 14.8 13.4 13.6 13.4 14.4 14.3 16.2 16 173.5|~

>= 5 mm 4.9 4 5 5.8 5.6 5.3 5.3 5.4 6 5.2 6.1 5.6 64.2|A

>= 10 mm 1.9 1.9 2 2.7 3 3 3.4 3.5 2.6 2.9 2.5 32.5|a

>= 25 mm 0.22 0.21 0.24 0.33 0.27 0.69 0.75 0.75 0.46 0.3 0.43 0.29 4.9

Days with Snow Depth:

>= 1 cm 29.6 27.2 24.4 4.5 0 0 0 0 0 0.28 6.8 21.8 Cc

>= 5 cm 27.7 25 21.6 3.6 0 0 0 0 0 0.11 2.3 16.7 C

>= 10 23.2 23.3 20 2.5 0 0 0 0 0 0 1.3 12.3 [

>= 20 14.7 16.7 14 1.5 0 0 0 0 0 0 0.32 4.5 C

Degree Days:

Above 24 °C 0 0 0 0 0.2 2.3 6.6 3.5 0.1 0 0 0

Above 18 °C 0 0 0 0.3 11.4 50.2 98.8 70.4 15 1.1 0 0 247.2|a

Above 15 °C 0 0 0 2.4 34.3 112.4 184.8 145.6 5.3 0.1 0] 530.4|a

Above 10 °C 0 0 16.9 120 251.8 339.2 297.7 36.7 4.4 0.1 1217\~

Above 5 °C 0.7 1.2 7.8 70.7 260.4 401.7 494.2 452.7 125 25.4 1.9 2136|a

Above 0 °C 7.5 9.6 43.7 184.3 414.6 551.7 649.2 607.7 444.5 266.4 93.8 18.8 3292|a

Below 0 °C 304.8 242.5 116.7 7.5 0 0 0 0 0 0.2 34.2 183.4| 889.3|A

Below 5 °C 452.9 375.3 235.8 43.9 0.9 0 0 0 0.1 13.8 115.7 321.4 1560]A

Below 10 °C 607.2 515.4 383.5 140 5.4 0.2 0 0 5.6 80.5 244.7 474.6 2467|A

Below 15 °C 762.2 656.7 538 275.5 84.8 10.7 0.7 2.8 51.1 204.1 390.5 629.6 3607|A

Below 18 ° 855.2 741.5 631 363.5 154.8 38.5 7.7 20.7 110.4 292.9 480.3 722.6 4419]|A
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DE LEAU POTABLE A LA SOURCE
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CONSERVATION

DE LA Natiow Sun

Table 13: Climate Normals (1971-2000) Chelsea, Station 1d 7031360

Temperature: Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec ear Code

Daily Average (°C) -11.5 -9.5 -3.3 5.1 12.8 18 20.7 19.5 14.3 7.9 1 -7.3 5.6|n

Standard Deviation 3.1 2.7 2.4 1.8 1.6 1.2 1 1.1 1.2 1.6 1.4 3.4 1|a

Daily Maximum (°C) -6.3 -4 1.9 10.2 18.5 23.4 26 24.5 18.9 12 4.4 -3.2 10.5|A

Daily Minimum (°C) -16.5 -15 -8.6 0 7.2 12.4 15.4 14.4 9.7 3.7 -2.3 -11.3 0.8|Aa

Extreme Maximum 11.1 11.1 25.6 31 33.3 35 36.1 37.2 33.9 28.3 22.2 14

Date (yyyy/dd) 1932/14+4|1953/21 |1945/28+]1990/27 |1979/09]1941/2141931/0241975/01 |1929/0441941/05|1961/03 |1982/03

Extreme Minimum (°C) -40 -37.2 -37.2 -18.9 -6.1 -0.6 5 1.1 -1.7 -7.8 -20.6 -41.1

Date (yyyy/dd) 1957/16 |1934/09 |1938/04 |1954/04 |1966/07|1980/10 [1982/01)1943/19 |1950/25 |1933/2641936/2741933/30

Precipitation:

Rainfall (mm) 24.1 19.6 41.9 64.3 85.1 86.2 92.1 93.1 84.3 82.4 67.7 31.5)772.2|A

Snowfall (cm) 53.7 2 31.9 7.8 0.2 0 0 0 0 1.5 18.4 58.1| 214.8|A

Precipitation (mm) 77.8 62.8 73.8 72.1 85.4 86.2 92. 93.1 84.3 83.9 86.1 89.6| 987.1|A

Average Snow Depth (cm) 8 0 0 0 0 0 0 1 D

Median Snow Depth (cm) 5 0 0 0 0 0 0 0 D

Snow Depth at Month-end (cm) 0 0 0 0 0 0 0 3 D

Extreme Daily Rainfall (m 53 45 45.9 39.9 54.8 66 86.4 75 73.7 90.7 48.5 40.1

Date (yyyy/dd) 1993/04 |1997/21 |1980/21 |1962/29 |1986/16(1971/07 |1939/29)1992/28 |1957/20 |1946/12|1993/27 |1941/24

Extreme Daily Snowfall (c 28.7 33 45.7 28.2 12.7 0 0 0 11.9 12.7 29 45.7

Date (yyyy/dd) 1968/14 |1972/03 |1947/02 |1970/02 |1963/10|1928/01+1928/0141928/01+41947/29 |1933/25|1987/25 |1974/16

Extreme Daily Precipitati 53 45 45.9 39.9 54.8 66 86.4 75 73.7 90.7 48.5 45.7

Date (yyyy/dd) 1993/04 |1997/21 |1980/21 |1962/29 |1986/16|1971/07 |1939/29)1992/28 |1957/20 |1946/12|1993/27 |1974/16

Extreme Snow Depth (cm) 70 97 150 97 0 0 0 0 0 10 26 53

Date (yyyy/dd) 1984/27 |2001/05 |1993/15+]1993/02 |1981/0141981/01+1981/0141980/01+41980/01+1997/27]1995/2941995/15

Days with Maximum Temperature:

<=0 °C 24.3 20.7 11.8 0.89 0 0 0 0 0 0 6.5 20.6 84.7]A

>0 °C 6.7 7.6 19.2 29.1 31 30 31 30 31 23.5 10.4] 280.6|A

> 10 0 0.04 2.4 13.6 28.9 30 31 31 29.3 18. 3.8 0.33] 189.2]|a

> 20 0 0 0.04 2 10.8 22.2 26.9 11.1 1.6 0 0 104|a

> 30 0 0 0 0.04 0 2 3.2 2 0.33 0 0 0 8.4|n

> 35 0 0 0 0 0 0 0.04 0.04 0 0 0 0 0.08|Aa

Days with Minimum Temperature:

>0 °C 0.31 0.89 2.8 14.3 29.6 30 31 29.9 23.8 8.5 0.85] 202.8|A

<=2 °C 31 28.2 30.5 21.5 3.8 0.11 0 0 1 12.2 25.4 30.8] 184.5]a

<=0 27.4 28.2 15.8 1.4 0.04 0 0 0.15 7.2 21.5 162.4|n

< -2 29.1 25.9 23.2 8.8 0.18 0 0 0 0 2.3 13.5 26.8

< -10 22.5 19.9 11.8 0.46 0 0 0 0 0 0 1.6 15.6 71.8]|A

< =20 °C 11.5 8.5 2.7 0 0 0 0 0 0 0 0 4.5 27.2|Aa

< - 30 °C 1.8 0.46 0.07 0 0 0 0 0 0 0 0 0.33 2.7~

Days with Rainfall:

>= 0.2 mm 4 3 7.3 10.9 13.6 12.7 11.6 13.5 13.6 11.3 5.3|118.8)|Aa
5 mm 1.6 1.1 2.6 4.3 5. 4.9 5.2 5.5 5.6 5.4 4.3 2.4 48.3|A

>= 10 mm 0.82 0.52 1.3 2.1 3.1 2.6 3.1 3 2.7 2.5 2.2 1.2 25|

>= 25 mm 0.11 0.21 0.26 0.22 0.43 0.71 0.72 0.7 0.46 0.39 0.33 0.04 4.6)A

Days With Snowfall:

>= 0.2 cm 15.8 11.1 8.1 2.4 0.07 0 0 0 0 0.57 5.7 14.7

>= 5 cm 3.7 3 2.4 0 0 0 0 0 0.11 1.2 3.9

= 10 cm 1.2 1.1 0.68 0.21 0 0 0 0 0 0.04 0.41 1.5

>= 25 cm 0.04 0.1 0.07 0.04 0 0 0 0 0 0 0.04 0.15

Days with Precipitation:

>= 0.2 mm 17.9 12.7 13 12.4 13.7 12.7 11.6 11.9 13.5 14 15.3 17.7] 166.3|~

>= 5 mm 5.4 4 5 5.1 5.3 4.9 5.2 5.5 5.6 5.5 5.7 6.3 63.6|A

>= 10 mm 2.2 1.8 2.2 2.3 3.1 2.6 3.1 3 2.7 2.6 2.6 2.9 31)|a

>= 25 mm 0.15 0.31 0.33 0.25 0.45 0.71 0.72 0.7 0.46 0.43 0.37 0.26 5.1|a

Days with Snow Depth:

>= 1 cm 0 0 0 0 0 0.32 D

>= 5 cm 0 0 0 0 0 0.11 D

>= 10 0 0 0 0 0 0.05 D

>= 20 0 0 0 0 0 0 D

Degree Days:

Above 24 °C 0 0 0 0 0.1 1.8 5.3 2.6 0.4 0 0 0

Above 18 °C 0 0 0 0.4 9.1 41.9 92.6 67.4 12.4 0.3 0 0

Above 15 °C 0 0 0 2 27.6 100.3 178 143 38.8 2.3 0 0

Above 10 °C 0 0 0.1 12.8 106 237.7 332 295.2 .6 26.9 1.6 0

Above 5 °C 0 0.1 4.1 56.8 242.3 387.1 487.3 450.2 280.2 108.7 15.6 0.4

Above 0 °C 3.3 5.8 161.6 396.3 537.1 642.3 605.2 430.1 246.5 73.4 9

Below 0 °C 358.2 276.5 140.5 10.5 0 0 0 0 0 0.7 41.5 234.2 1062|A

Below 5 °C 510 412.1 264.7 55.7 1 0 0 0 0.1 17.9 133.8 380.6 1776

Below 10 °C 665 553.2 415.7 161.7 19.7 0.6 0 0 7.5 91.1 269.8 535.2 2720|a

Below 15 °C 820 694.5 570.6 300.9 96.4 13.3 0.7 3 58.7 221.6 418.2 690.2 38 A

Below 18 ° 913 779.2 663.6 389.3 170.8 44.8 8.3 20.2 122.3 312.5 508.2 783.2 4715|A
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SourH Nation

CONSERVATION

DE LA Natiow Sun

Table 14: Climate Normals (1971-2000) Rigaud, Station

Id 7016470

Temperature: Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec ear Code

Daily Average (°C) -11.1 -9.4 -3 5.4 13.1 18.3 20.9 19.7 14.5 7.8 1.1 -7.3 A

Standard Deviation 3.3 2.9 2.5 1.8 1.7 1.2 1.2 1.2 1.2 1.5 1.6 3.4 A

Daily Maximum (°C) -6.3 -4.3 1.9 10.5 19.1 24.1 26.7 25.2 19.7 12.6 4.8 -3.1 A

Daily Minimum (°C) -16 -14.4 -8 0.3 7.1 12.4 15.2 14 9.2 3.1 -2.7 -11.5 A

Extreme Maximum 12 12 23 31 33.3 36 35.6 36.1 33.5 28.3 21.1 17

Date (yyyy/dd) 1988/31 |1981/21 |1986/30 |1990/27 |1975/23]1994/18 |1968/18|1975/01 |2001/08+1968/0241971/02 |1982/03

Extreme Minimum (°C) -39.5 -39 -35.5 -16 -5 -1.1 2.5 2.8 -8 -28 =32

Date (yyyy/dd) 1994/27 |1997/17 |1992/02 |1995/07 |1966/07|1963/14 |1992/02|1965/31+1992/24 [1992/31|1995/30 |1980/25+

Precipitation:

Rainfall (mm) 21.2 20.8 36.3 74.2 84.6 100.1 97 97.2 95.9 92.6 72 26 A

Snowfall (cm) 41.4 34.6 23 6.2 0 0 0 0 0 0.6 13.2 37.5 A

Precipitation (mm) 62.6 55.5 59.3 80.4 100.1 97 97.2 95.9 93.2 85.3 63.5 A

Average Snow Depth (cm) 21 27 19 1 0 0 0 0 0 0 1 10 6]D

Median Snow Depth (cm) 21 28 20 0 0 0 0 0 0 0 0 10 e i

Snow Depth at Month-end ( 27 25 3 0 0 0 0 0 0 0 3 16 6|D

Extreme Daily Rainfall (m 34.3 34.4 47 55 38 71.8 60 58.8 90.2 62.6 55 28

Date (yyyy/dd) 1976/26 |1996/20 |1977/13 |1990/03 |1990/17|1997/21 |1986/26]1982/25 |1963/12 |1995/21|1996/08 |1990/29

Extreme Daily Snowfall (c 35.6 33 33 25.9 7.6 0 0 0 0 10.4 30.5 49.3

Date (yyyy/dd) 1966/23 |1972/03+|1977/22 |1975/03 |1963/10|1963/01+1963/0141963/01+41963/01+1993/31|1968/12 |1974/16

Extreme Daily Precipitati 35.6 34.4 47 55 38 71.8 60 58.8 90.2 62.6 55 49.3

Date (yyyy/dd) 1966/23 |1996/20 |1977/13 |1990/03 |1990/17|1997/21 |1986/26)1982/25 |1963/12 |1995/21|1996/08 |1974/16

Extreme Snow Depth (cm) 54 64 61 23 0 0 0 0 0 0 26 53

Date (yyyy/dd) 1991/31 |1982/06+]1982/09+]1997/01 |1981/0141981/01+1981/0141980/01+41980/01+1980/0141986/21 J1995/20

Days with Maximum Temperature:

<=0 °C 24.1 20.5 12 0.84 0 0 0 0 0 0 6.1 19.8 A

>0 °C 6.9 7.7 19 29.2 31 30 31 30 31 23.9 11.2 A

> 10 0.08 0.12 2.3 14 29.3 30 31 31 29.4 19.9 4. 0.22 A

> 20 0 0 0.04 2.2 12.6 24.4 29.7 27.7 12.8 2 0.12 0 A

> 30 0 0 0 0.04 0.61 1.9 4 2.1 0.32 0 0 0 A

> 35 0 0 0 0 0 0.04 0 0.0¢ 0 0 0 0 A

Days with Minimum Temperature:

>0 °C 0.48 0.64 2.7 14.8 29.3 29.9 31 29.1 21.7 8.4 0.87 A

<=2 °C 31 27.9 30.2 20.5 4.6 0.26 0 2.4 14.2 25.2 30.7 A

<=0 27.6 15.2 1.7 0.11 0 0.91 9.3 21.6 A

< -2 25.8 22.4 8.2 0.39 0 0 0.26 4.2 14.6 26.6 A

< -10 22.2 19.1 10.2 0.42 0 0 0 0 0 2.4 15.5 A

< =20 °C 9.9 6.8 2.1 0 0 0 0 0 0 0.04 4.2 A

< - 30 °C 1 0.56 0.12 0 0 0 0 0 0 0 0.09 A

Days with Rainfall:

>= 0.2 mm 2.7 2.4 4.8 9.6 11 11 10.9 10.6 10.8 11.2 9.3 3.7 A
5 mm 1.3 1.2 2.5 5.5 5.8 6.1 6 5.4 5.8 6.3 4.9 2 A

>= 10 mm 0.8 0.7 1.1 2.7 3.2 3.7 3 3.2 3.4 3.2 2.6 1 A

>= 25 mm 0.16 0.11 0.33 0.28 0.52 0.73 1 1 0.79 0.73 0.41 0.04 A

Days With Snowfall:

>= 0.2 cm 9.7 6.9 4.9 1.6 0.04 0 0 0 0 0.15 3.2 8.6 A

>= 5 cm 3.3 2.7 1.3 0 0 0 0 0 0.08 0.75 2.8 A

= 10 cm 1 1 0.67 0.15 0 0 0 0 0 0.04 0.42 0.83

>= 25 cm 0 0.09 0.08 0.04 0 0 0 0 0 0 0 0.04

Days with Precipitation:

>= 0.2 mm 11.8 9.2 9.5 10.4 11 11 10.9 10.6 10.8 11.3 12.1 11.6 A

>= 5 mm 4.5 4.2 3.8 5.9 5.8 6.1 6 5.4 5.8 6.4 5.8 4.8 A

>= 10 mm 1.8 1.9 1.8 3 .2 3.3 3.2 3.4 3.2 3.1 1.9 A

>= 25 mm 0.17 0.22 0.39 0.32 0.73 1 1 0.79 0.73 0.45 0.09 A

Days with Snow Depth:

>= 1 cm 29.3 27.3 22.7 2.3 0 0 0 0 0 0 3.9 D

>= 5 cm 27.4 26.9 22.2 1.3 0 0 0 0 0 0 1.3 D

>= 10 23.7 25.7 21.5 0.73 0 0 0 0 0 0 0.94 D

>= 20 16.2 20.9 15.7 0.2 0 0 0 0 0 0 0.13 D

Degree Days:

Above 24 °C 0 0 0 0 2.6 7.1 3.9 0.7 0 0 0 A

Above 18 °C 0 0 0 0.4 11.2 48.7 97.6 13.4 0.5 0 0 A

Above 15 °C 0 0 0 2.4 32.6 110.2 183 39.4 2.9 0 0 A

Above 10 °C 0 0 0.2 14.7 112.7 249.7 337.1 27.3 2.2 0 A

Above 5 °C 0 0.4 4.4 63 251.3 399.5 492.1 450.8 281.2 107.3 18 0.6 A

Above 0 °C 4.2 7.1 35.7 170.4 405.6 549.5 647.1 605.8 431 245.1 76.2 10.6 A

Below 0 °C 342.6 269.9 133.5 8.6 0 0 0 0 0 0.4 44.8 221.8 A

Below 5 °C 493.4 404.4 257.2 51.2 0.8 0 0 0 0.1 136.6 366.8 A

Below 10 °C 648.4 545.2 408 152.9 17.2 0.2 0 0 7.5 92.6 270.8 521.2 A

Below 15 °C 803.4 686.4 562.8 290.7 92 10.8 0.9 58.3 223.2 418.7 676.2 A

Below 18 °C 896.4 771.2 655.8 378.7 163.6 39.2 8.5 23.9 122.4 313.8 508.6 769.2 A
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DE LEAU POTABLE A LA SOURCE

SourH Nation

CONSERVATION

DE LA Natiow Sun

Table 15: Climate Normals (1971-2000) Huntingdon, Station Id 7023240

Temperature: Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec ear Code

Daily Average (°C) -7.9 -1.7 6.4 13.6 18.2 21.3 19.9 15 8.4 2.1 -5.7 C

Standard Deviation 3.3 2.5 2 1.6 1.1 0.9 1.2 1.2 1.6 1.4 3.4 C

Daily Maximum (°C) -4.1 -2.7 3.3 11.8 19.8 24.1 27.3 25.8 20.6 13.6 6.1 -1.2 C

Daily Minimum (°C) -14.2 -13.2 -6.7 0.9 7.4 12.2 15.2 14 9.4 3.2 -1.9 -10.3 C

Extreme Maximum 17.2 18 25.5 32 33.9 36 36.1 37.2 35 28.3 24.5 20

Date (yyyy/dd) 1874/04 |1981/22 |1986/30 |1990/27 |1889/18|1988/14+1916/25)1975/01 |1953/04 |1968/0241990/28 |1982/03

Extreme Minimum (°C) -43.3 -40 -34.4 -20 -5 -0.5 1.7 1.7 -3.9 -12.2 -26.7 -36.7

Date (yyyy/dd) 1957/15 |1972/23 |1885/13 |1887/01 |1914/02{1980/09 |1956/13|1976/31 |1956/28 |1877/27|1875/30 |1884/26

Precipitation:

Rainfall (mm) 29.1 23.3 40.9 82.3 90.4 98 91.2 109.9 98.8 88.6 83.5 41.4]877.3|A

Snowfall (cm) 56.3 45.6 41 13.2 0. 0 0 0 0 1.6 18 48.8| 224.7|A

Precipitation (mm) 85.4 68.9 81.8 95.5 98 91.2 109.9 98.8 90.2 101.5 90.2 1102]Aa

Average Snow Depth (cm) 9 13 10 1 0 0 0 0 0 0 1 4 31D

Median Snow Depth (cm) 8 12 9 0 0 0 0 0 0 0 0 4 3|0

Snow Depth at Month-end ( 12 11 3 0 0 0 0 0 0 0 1 6 3|p

Extreme Daily Rainfall (m 43.7 33 53.3 95.2 56.4 94.6 66 92.7 59.7 89.4 154 40.4

Date (yyyy/dd) 1891/22 |1961/25+|1877/29 |1991/21 |1890/20|2002/11 |1883/07|1972/07 |1889/18 |1873/20|1996/08 |1888/17

Extreme Daily Snowfall (c 40.6 45.7 36.1 33 15.2 0 0 0 0 12.7 31.8 40.6

Date (yyyy/dd) 1877/07 |1954/17 |1977/22 |1993/22 |1963/10|1870/01+1870/0141870/0141870/01+1877/2541886/07 |1876/30

Extreme Daily Precipitati 43.7 45.7 57.2 95.2 56.4 94.6 66 92.7 59.7 89.4 154 40.6

Date (yyyy/dd) 1891/22 |1954/17 |1877/29 |1991/21 |1890/20f2002/11 |1883/07|1972/07 |1889/18 |1873/20|1996/08 |1876/30

Extreme Snow Depth (cm) 42 57 67 48 2 0 0 0 0 8 18 33

Date (yyyy/dd) 1987/23 |1993/24 |1993/15 |1993/03 |1996/12|1981/01+1981/0141980/01+41980/01+1988/22]1993/02 J1995/21

Days with Maximum Temperature:

<=0 °C 21.3 18.6 10 0.79 0 0 0 0 0 0 4.9 16.8 C

>0 °C 9.7 9.7 21.1 29.2 31 30 31 30 31 25.1 14.2 Cc

> 10 0.67 0.89 4.8 16 29.4 30 31 31 29.7 22.1 6.7 1.4

> 20 0 0 0.42 3.6 13.5 24.5 30.1 27.9 15.5 4.1 0.5 0

> 30 0 0 0 0.11 1 2.8 6.1 3.8 0.6 0 0 0

> 35 0 0 0 0 0 0.1 .05 0.16 0 0 0 0 Cc

Days with Minimum Temperature:

>0 °C 0.95 1.6 5.3 15.3 29 29.9 31 29.2 22 10.9 2.2 [

<=2 °C 30.8 27.6 28.9 18.9 5 0.4 0.05 2.5 13.5 23.8 30.5 C

<=0 30.1 26.7 25.7 14.7 2 0.1 0 0.8 9 19.2 C

< -2 27.8 24.8 20.5 8.3 0.53 0 0 0.15 5.5 13.1 25.6 C

< -10 20.3 18 8.6 0.4 0 0 0 0 0 2.1 14.1 [

< =20 °C 7.8 1.4 0 0 0 0 0 0 0 3.7 c

< - 30 °C 0.65 0.78 0.11 0 0 0 0 0 0 0 0.26 C

Days with Rainfall:

>= 0.2 mm 4.6 4 7.9 12.5 14 12.5 12 12.6 12.9 12.6 6.7| 124.2|A
5 mm 1.8 1.7 2.7 5.9 5 5.7 6 6.1 5.8 5.8 5.3 2.8 55.5|A

>= 10 mm 0.81 0.69 1.2 2.9 3.2 3.7 4 3.3 2.6 2.5 1.3 29.4]n

>= 25 mm 0.15 0.08 0.15 0.3 0.35 0.67 0.58 1 0.65 0.38 0.38 0.12 4.9)A

Days With Snowfall:

>= 0.2 cm 12.6 9.6 7.8 2.4 0.12 0 0 0 0 0.38 4.7 10.9 48.5|A

>= 5 cm 4.3 3.4 3.2 0 0 0 0 0 0.15 1.5 3.8

= 10 cm 1.4 1.2 1.2 0.44 0 0 0 0 0 0.04 0.5 1.4

>= 25 cm 0.15 0.15 0.19 0.11 0 0 0 0 0 0 0 0

Days with Precipitation:

>= 0.2 mm 15.9 12.5 13.6 14 12.5 12 11.9 12.6 13 15.4 15.8| 162.7|~

>= 5 mm 6.2 5.1 6.1 6.6 6 5.7 6 6.1 5.8 6 6.5 6.5 72.6|2

>= 10 mm 2.4 2.2 2.5 3.3 3.2 3.3 4 3.3 2 3.2 2.8 36.6|A

>= 25 mm 0.37 0.23 0.35 0.44 0.35 0.67 0.58 1 0.65 0.38 0.38 0.23 5.7|Aa

Days with Snow Depth:

>= 1 cm 23.6 20.8 16.4 2.5 0.06 0 0 0 0 0.12 5.3 17.6 D

>= 5 cm 18 16.3 13.1 1.7 0 0 0 0 0 0.06 1.6 10.4 61.1]D

>= 10 10.2 11.9 4 1.2 0 0 0 0 0 0 0.56 4.6 38.8|D

>= 20 5.2 8 6.5 0.65 0 0 0 0 0 0 0 1.7 22.1|D

Degree Days:

Above 24 °C 0 0 0 0.1 0.2 3.4 10.8 6.9 1.2 0 0 0 C

Above 18 °C 0 0 0 1.7 13.3 49.9 110.4 83.1 21.2 1.7 0 0 [

Above 15 °C 0 0 0.2 6 7.5 110.2 195.6 157.2 53 6.5 0.3 0 C

Above 10 °C 0 0.2 1.7 25.8 123.4 246.2 349.4 4 156.5 38.7 5.8 0.2 C

Above 5 °C 0.6 2.9 14.3 83.4 261.6 395.5 504.4 3 300.9 124.7 29 2.3 C

Above 0 °C 9.4 14 58.8 198.8 415.4 545.5 659.4 617.3 450.9 264.3 99 19 [

Below 0 °C 292.9 238.3 108.2 8.2 0.1 0 0 0 0 0.4 35.4 197.1 c

Below 5 °C 439 368.5 218.7 42.8 1.2 0 0 0 0 115.5 335.4 C

Below 10 °C 593.4 507.2 361.1 135.3 18 0.7 0 0 5.6 84.7 242.2 3 C

Below 15 °C 748.4 648.4 514.6 265.4 87.1 14.7 1.1 52 207.5 386.7 [

Below 18 °C 841.4 733.3 607.4 351.1 155.9 44.4 8.9 23.7 110.2 295.7 476.4 c
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Table 16: Climate Normals (1971-2000) Cheneville, Station Id 7031375

Temperature: Jan Mar Jul Aug Sep oct Nov Dec ear Code

Daily Average (°C) -12.9 -4.6 18.6 17.3 12.1 6 -0.7 -8.8 A

Standard Deviation 3.2 2.7 1 1.2 1.3 1.7 1.5 3.5 A

Daily Maximum (°C) -7.3 1.4 25.1 6 17.9 10.9 3.2 -4.1 A

Daily Minimum (°C) -18.5 5 12 11 6.4 1.1 -4.6 -13.5 A

Extreme Maximum 11.5 .5 35 37.2 31.5 25 18.5 13.5

Date (yyyy/dd) 1995/15 1995/14 1988/0841975/01 |1983/05 |1979/2241996/07 |1982/03

Extreme Minimum (°C) -43 -35.5 -0.6 -2 =7 -12.2 -24.4 -38

Date (yyyy/dd) 1982/18 1980/02 1969/07]1986/29 |1980/29 |1969/24|1978/27 |1993/27

Precipitation:

Rainfall (mm) 25.7 46.2 102.7 108.6 98.9 99.9 75.1 27.5 A

Snowfall (cm) 7.7 35.8 .5 0 0 0.1 2.1 23.5 61.9 A

Precipitation (mm) 83.4 82 6 102.7 108.6 99 102 98.6 89.4 A

Average Snow Depth (cm) 37 0 0 0 0 3 19 D

Median Snow Depth (cm) 38 0 0 0 0 2 18 D

Snow Depth at Month-end 43 19 0 0 0 0 7 30 12|D

Extreme Daily Rainfall 38.6 39.6 70.8 47.8 69.9 59.6 66.8 31.8

Date (yyyy/dd) 1978/08 1975/19 1986/2501994/04 |1967/21 |1989/20|1974/12 |1969/10

Extreme Daily Snowfall 38.6 27.2 0 0 2 11 24 34

Date (yyyy/dd) 1977/10 1977/22 1965/0141964/01+41991/28 |1988/22|1995/27 |1974/16

Extreme Daily Precipitati 58.4 41.9 70.8 47.8 69.9 59.6 66.8 34

Date (yyyy/dd) 1978/08 1973/17 1986/2501994/04 |1967/21 |1989/20|1974/12 |1974/16

Extreme Snow Depth (cm) 110 123 0 0 2 7 50 100

Date (yyyy/dd) 1996/15+ 1994/15+ 1981/0141980/01+41991/29 |1988/23|1995/28+41995/26+

Days with Maximum Temperature:

<=0 °C 25.8 12.8 0 0 0 0.13 9.2 23.2 A

>0 °C 5.2 18.2 31 30 30.9 20 7.8 A

> 10 0.13 2.1 31 31 28.5 15.4 3.2 0.14 A

> 20 0 0 28.2 24.5 8.9 1.1 0 0 A

> 30 0 0 2 0.84 0.13 0 0 0 A

> 35 0 0 0 0.04 0 0 0 0 A

Days with Minimum Temperature:

>0 °C 0.39 2 31 30.6 25.1 16.2 4.9 0.74 A

<=2 °cC 31 30 0.33 1.2 7.3 18.5 27.2 30.8 A

<=0 30.6 29 0.04 0.36 4.9 14.9 25.1 A

< -2 29.2 25.3 0 0 1.3 8.5 18.5 28.1 A

< -10 24.1 14.8 0 0 0 0.15 4.7 18.5 A

< =20 °C 13.7 4.7 0 0 0 0 0.27 7 A

< - 30 °C 3.6 0.29 0 0 0 0 0 1 A

Days with Rainfall:

>= 0.2 mm 2.8 6.2 13.9 7 15.5 14.6 9.9 A
5 mm 1.4 2.8 5.7 6.2 5.8 6.4 4.6 1 A

>= 10 mm 0.88 1.8 3.3 3.5 3.2 3.3 2.7 1.3 A

>= 25 mm 0.24 0.25 0.85 1.2 0.6 0.36 0.48 0 A

Days With Snowfall:

>= 0.2 cm 13.9 7 0 0 0.04 0.69 6.2 13.4 A

>= 5 cm 3.8 2.5 0 0 0 0.08 1.4 4.4 A

= 10 cm 1.4 1.2 0 0 0 0.04 0.62 1.7

>= 25 cm 0.04 0.04 0 0 0 0 0 0

Days with Precipitation:

>= 0.2 mm 15.9 12.2 13.9 13.7 15.5 15.1 15.1 16.5 A

>= 5 mm 5.2 5.5 5.7 6.2 5.8 6.5 6.2 6. A

>= 10 mm 2.2 3.1 .1 3.3 3.5 3.2 3.4 3.4 3 A

>= 25 mm 0.4 0.36 8 0.85 1.2 0.6 0.36 0.48 0.04 A

Days with Snow Depth:

>= 1 cm 31 0 0 0 0.06 0.71 11.2 26.3 D

>= 5 cm 30.2 7. 0 0 0 0 0.12 4.8 21.6 D

>= 10 28.9 5. 0 0 0 0 0 2.8 17 D

>= 20 23.1 3. 0 0 0 0 0 1.1 10.9 D

Degree Days:

Above 24 °C 0 0 .5 1.9 0.7 0 0 0 0 A

Above 18 °C 0 0 .2 51.7 35 6.4 0.1 0 0 A

Above 15 °C 0 0 -4 .6 119.6 89.2 23 0.9 0 0 A

Above 10 °C 0 0 .2 .8 267 226.3 92.2 13.7 0.8 0 A

Above 5 °C 0.1 2.9 -9 .2 422.2 380.4 219.5 69.8 9.9 0.4 A

Above 0 °C 2.9 26.4 .2 577.2 535.4 368.3 187.5 51 5.4 A

Below 0 °C 400.3 172.6 .6 0 0 0 3.3 72 284.3 A

Below 5 °C 552.5 304.2 .3 0 0 1.2 40.6 180.9 434.3 A

Below 10 °C 707.4 456.2 2. 0.1 1 23.9 139.4 321.8 588.9 A

Below 15 °C 862.4 611.2 32. 7.4 18.8 104.7 281.7 471 743.9 A

Below 18 ° 955.4 704.2 83. 32.5 57.6 178.1 373.9 561 836.9 A
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Table 17: Climate Normals (1971-2000) Valleyfield, Station Id 7028680

Temperature: Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec ear Code
Daily Average (°C) -8.2 -2.3 5.8 13.5 18.7 20.1 15 8.5 1.9 -5.8 A
Standard Deviation 3 2.8 2.2 1.7 1.7 1.2 1 1.2 1.2 1.6 1.5 3.2 A
Daily Maximum (°C) -5.6 -3.8 2.1 10.6 18.9 23.9 26.1 25.1 19.7 12.6 5.2 -2 A
Daily Minimum (°C) -14.1 -12.6 -6.7 1 8 13.4 15.9 15.1 10.3 4.2 -1.5 -9.5 A
Extreme Maximum 14 16 23 30 33.3 34.4 35.6 36.5 35 28.9 22.5 17
Date (yyyy/dd) 1996/18 [1981/21+|1986/30 |1976/18 |1975/23|1953/21+1955/22]2001/08 |1953/04 |1968/02|1990/28 |1982/03+
Extreme Minimum (°C) -40 -33.5 -29 -15.6 -4.4 2.2 6.5 1.7 -2 -8.9 -21 —32|
Date (yyyy/dd) 1977/06 |1993/07 |1992/02 |1954/03+]|1966/07|1965/01 [1992/02|1957/23 |1991/30+41957/21|1978/29 |1980/25 I
Precipitation:
Rainfall (mm) 22.2 19.6 34.6 65.9 75.2 84.9 95.4 94.4 90.6 77.2 70.7 29.9 A
Snowfall (cm) 52.6 36.7 30.7 7.9 0 0 0 0 0 1.2 15.4 39.8 A
Precipitation (mm) 74.8 56.3 65.2 73.8 75.2 84.9 95.4 94.4 90.6 78.4 86.1 69.7 A
Average Snow Depth (cm) 16 19 13 1 0 0 0 0 0 0 1 8 51D
Median Snow Depth (cm) 16 19 12 0 0 0 0 0 0 0 0 8 51D
Snow Depth at Month-end ( 19 19 2 0 0 0 0 0 0 0 2 12 51D
Extreme Daily Rainfall (m 43.4 40.6 39.4 36.6 44.5 67 112 92.3 72.9 63.8 75.2 46.5
Date (yyyy/dd) 1962/15 |1954/21 |1952/04 |1961/16 |1954/03|2002/11 |1986/26|1984/14 |1975/25 |1995/21|1996/08 |1952/05
Extreme Daily Snowfall (c 31 35.6 40.6 24.1 14 0 0 0 0 15 38.1 45.7
Date (yyyy/dd) 1978/17 |1956/07+]1971/04 |1975/03 |1963/10(1952/0141952/0141952/0141952/01+1993/31|1968/12 |1966/24
Extreme Daily Precipitati 43.4 40.6 44.5 41.4 44.5 67 112 92.3 72.9 63.8 75.2 49
Date (yyyy/dd) 1962/15 |1954/21 |1952/04 |1993/22 |1954/03|2002/11 |1986/26|1984/14 |1975/25 |1995/21|1996/08 |1952/05
Extreme Snow Depth (cm) 64 60 75 60 0 0 0 0 0 6 34 45
Date (yyyy/dd) 1999/16 |2001/05 |1993/14 |2001/01 |1981/0141981/01+1981/0141980/01+41980/01+1988/22|1986/22 |1995/21
Days with Maximum Temperature:
<=0 °C 23.3 19.9 11.6 0.97 0 0 0 0 0 0 5.6 18.3 A
>0 °C 7.7 8.3 19.4 29 31 30 31 30 31 24.4 12.7 A
> 10 0.28 0.21 3 14.4 29.2 30 31 31 29.3 20.1 4.9 0.46 A
> 20 0 0 0.07 1.9 12.5 24 29.7 27.9 13.4 2.5 0.18 0 A
> 30 0 0 0 0 0.5 2.2 3.1 2.5 0.26 0 0 0 A
> 35 0 0 0 0 0 0 0 0.0 0 0 0 0 A
Days with Minimum Temperature:
>0 °C 0.62 1 4.1 16.9 30.3 30 31 29.7 24.6 10.9 7 A
<=2 °C 30.9 27.9 29.6 18.4 2.4 0 0 0 0.96 11.2 23 30.5 A
<=0 30.4 27.2 26.9 13.1 0.72 0 0 0 6.4 19.1 29 A
< -2 28.9 25.3 21.4 6.7 0.1 0 0 0 0 1.8 12.6 25.6 A
< -10 20.6 17.5 8.8 0.28 0 0 0 0 0 0 1.2 13.7 A
< =20 °C 6.9 4.5 0.83 0 0 0 0 0 0 0 0.04 2.7 A
< - 30 °C 0.38 0.17 0 0 0 0 0 0 0 0 0 0.08 A
Days with Rainfall:
>= 0.2 mm 3.6 3.1 6.2 10.7 12.9 11.3 12.2 12.1 12.1 11.2 5.2 A
5 mm 1.6 1.6 2.6 5 5.4 5.3 5.4 5.4 5.5 5.1 4.8 2 A
>= 10 mm 0.7 0.64 1.1 2.2 2.7 3.3 3.1 3.2 2.4 2.4 1 A
>= 25 mm 0.11 0.07 0.04 0.25 0.13 0.71 0.63 0.82 0.46 0.43 0.38 0.11 A
Days With Snowfall:
>= 0.2 cm 11.3 8 5.6 1.6 0 0 0 0 0 0.25 3.5 9.2 A
>= 5 cm 4 2.6 2.2 0.62 0 0 0 0 0 0.14 1.3 3.4 A
= 10 cm 1.5 1.1 1 0.34 0 0 0 0 0 0.04 0.3 1.3
>= 25 cm 0.04 0.04 0.1 0 0 0 0 0 0 0 0.07 0.04
Days with Precipitation:
>= 0.2 mm 13.9 10.3 10.7 11.4 12.9 11.3 12.2 11.7 12.1 12.1 13.7 13.3 A
>= 5 mm 5.6 4.2 4.9 5.6 5.4 5.3 5.4 5.4 5.5 5.1 6 5.3 A
>= 10 mm 2.2 1.9 2.2 2.6 2.7 3.3 3.1 3.2 2.4 2.8 2.3 A
>= 25 mm 0.19 0.11 0.11 0.31 0.13 0.71 0.63 0.82 0.46 0.46 0.46 0.18 A
Days with Snow Depth:
>= 1 cm 26.6 21.4 3.4 0 0 0 0 0 0.16 6.1 20.4 D
>= 5 cm 24.1 17.8 2.2 0 0 0 0 0 0.05 2.4 15.9 D
>= 10 19.8 14.2 1.2 0 0 0 0 0 0 0.89 12.3 D
>= 20 14.5 8.3 0 0 0 0 0 0 0.42 3.8 D
Degree Days:
Above 24 °C 0 0 0 0.2 3 6.9 5.5 0.9 0 0 0 A
Above 18 °C 0 0 0.3 11.2 54.3 100.3 84.9 7 0.9 0 0 A
Above 15 °C 0 0 2.3 33.7 118.4 187 163.8 49.6 4.8 0.1 0 A
Above 10 °C 0 0 15.9 259 341.4 316.5 154.7 35.1 3.9 0 A
Above 5 °C 0.3 0.7 68.8 260.1 408.7 496.4 471.5 299.2 123.2 24.7 1.3 A
Above 0 °C 5.5 8 43.3 181.3 414.3 558.7 651.4 626.5 449.1 264.2 91.1 15.4 A
Below 0 °C 310.6 240.6 114.9 6.9 0 0 0 0 0 0.2 35.5 198.8 A
Below 5 °C 460.4 374.6 234.1 44.3 0.8 0 0 0 0.1 14.3 119 339.7 A
Below 10 °C 615.1 515.1 381.9 141.5 5.3 0.3 0 0 5.6 81.1 248.3 93.4 A
Below 15 °C 770.1 656.3 536.6 277.9 84.4 9.7 0.6 2.2 50.5 205.8 394 648.4 A
Below 18 °C 863.1 741 629.6 365.8 154.9 35.5 6.9 16.4 108.6 295 484.4 741.4 A
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Table 18: Climate Normals (1971-2000) Brockville, Station 1d 6100971

Temperature: Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec ear Code
Daily Average (°C) -8.2 -6.7 -1.3 6.1 13 18 20.8 19.9 15.4 9.1 2.9 -4.4 T.1|A
Standard Deviation 3.1 2.8 2.4 1.7 1.6 1.3 1.1 1.2 1.2 1.6 1.7 3.3 1.1)a
Daily Maximum (°C) -3.9 -2.3 3.1 10.7 18.1 22.8 25.6 24.5 19.8 13.1 6.3 -0.6 11.4)a
Daily Minimum (°C) -12.5 -5.6 1.5 7.9 13.1 16 15.3 11 5.1 -0.5 -8.2 2.7
Extreme Maximum (°C) 16 15 26 28.3 31 34.5 35.6 33 33 26.1 22.2 19.5
Date (yyyy/dd) 1995/15+|1981/22+|1998/31 |1970/30 [1987/30|1994/17 |1970/30|2001/01+1999/04 |1968/02|1971/02 |2001/05
Extreme Minimum (°C) -35 -30 -25 -14 -6.7 1 7 3.9 -3.5 -8.5 -16 -34
Date (yyyy/dd) 1981/04 |1970/04+|1989/07 |1982/07 [1966/07|1988/29 |1979/05|1965/30 |1991/21 |1978/31|1989/29 |1980/25
Precipitation:
Rainfall (mm) 31 25.2 39.2 68.2 78.1 84 83.6 84.8 96.3 80.3 73.1 40.8] 784.5|Aa
Snowfall (cm) 50.8 42.2 33.1 9.1 0 0 0 0 0 1.5 14.5 47.81 198.9|A
Precipitation (mm) 81.8 67.4 72.2 77.3 78.2 84 83.6 84.8 96.3 81.7 87.6 88.7] 983.4|a
Extreme Daily Rainfall (m 33.7 37.2 43.8 50.2 37.1 58.4 89.6 63.4 89 63.5 58.4 42
Date (yyyy/dd) 1983/10 |1996/20 |1999/03 |1991/21 |1972/30|1969/23 |1989/09|1982/25 [1979/14 |1972/06|1996/08 |1990/03
Extreme Daily Snowfall (c 35.6 38.9 44.5 35.6 1.3 0 0 0 0 9.8 24.1 30.5
Date (yyyy/dd) 1966/30 |1972/03 |1977/22 |1975/03 [1976/19]|1966/01+1966/0141965/01+1965/01+1988/22]1976/30 |1970/16+
Extreme Daily Precipitati 35.6 38.9 50.3 50.2 37.1 58.4 89.6 63.4 89 63.5 58.4 49.6
Date (yyyy/dd) 1966/30 |1972/03 ]1999/03 |1991/21 |1972/30|1969/23 |1989/09|1982/25 [1979/14 |1972/06|1996/08 |1990/03
Extreme Snow Depth (cm) 68 65 28 0 0 0 0 0 0 0 14 15
Date (yyyy/dd) 1985/31 |1985/05 |1985/05 |1983/26+[1983/21{1983/01+1983/01{1983/01+1983/01+1983/0141989/20 |1984/07
Days with Maximum Temperature:
<=0 °C 21.2 18 9.7 0.66 0 0 0 0 0 0 4 15.7 69.3|A
>0 °C 9.8 10.3 21.3 29.3 31 30 31 31 30 31 26 15.3 296]a
> 10 °C 0.33 0.37 4.2 15. 29.2 30 31 31 29.5 21.7 6.9 1.1]200.5|a
> 20 °C 0 0 0.17 1.7 10.3 22 29.7 27.8 13.7 2.1 0.07 0] 107.5|a
> 30 °C 0 0 0 0 0.07 0.43 1.7 0.93 0.07 0 0 0 3.2]a
> 35 °C 0 0 0 0 0 0 0 0 0 0 0 oja
with Minimum Temperature:
1.3 1.6 5 18.7 30.6 30 31 31 29.7 26.1 13.4 3.4]221.9|a
C 30.8 27.8 28.6 17.3 1.6 0.04 0 0 0.7 9.4 21.8 29.5| 167.6]A
C 29.7 26.7 26 11.3 0.43 0 0 0 0.26 4.9 16.6 27.6] 143.4)A
< -2 °C 27.5 24.1 20.6 5.6 0.14 0 0 0 0.04 1.2 10.2 23.4) 112.8)A
< -10 °c 18.2 15.6 7.1 0.25 0 0 0 0 0 0 0.73 11.4 53.2]a
< -20 °C 5.6 0.43 0 0 0 0 0 0 0 0 1.7 10.8
< - 30 °C 0.22 0 0 0 0 0 0 0 0 0 0 0.07 0.29]a
Days with Rainfall:
>= 0.2 mm 4.6 4 6.9 11.3 13.4 12.3 11.4 11.2 13 12.6 11.8 6] 118.2|a
>= 5 mm 1.7 1.6 2.7 4.9 5.4 4.8 4.7 5.2 5.8 5.1 4.6 2.6 49|A
>= 10 mm 1.1 0.87 1.1 2.1 2.6 2.8 2.9 2.8 3 2.6 2.3 1.4 25.6]Aa
>= 25 mm 0.21 0.2 0.23 0.33 0.67 0.55 0.67 0.83 0.57 0.38 0.23 5|a
Days With Snowfall:
>= 0.2 cm 11.9 9.1 6.6 2.2 0.03 0 0 0 0 0.5 4.2 10 44.5|A
>= 5 cm 3.9 2.7 2.2 0.53 0 0 0 0 0 0.1 0.9 3 13.4|a
>= 10 cm 1.4 1.2 0.87 0.2 0 0 0 0 0 0 0.23 1.4 5.3]a
>= 25 cm 0.07 0.1 0.13 0.07 0 0 0 0 0 0 0 0.07 0.44
Days with Precipitation:
>= 0.2 mm 14.9 1.8 12.2 12.5 13.4 12.3 11.4 11.2 13 12.8 14.6 14.4| 154.4]A
>= 5 mm 5.8 4.4 4.9 5.4 5.4 4.8 4.7 5.2 5.8 5.2 5.7 5.5 62.7|A
>= 10 mm 2.7 2. 2 2.4 2.6 2.8 2.9 2.8 3 2.6 2.7 2.9 31.5]A
>= 25 mm 0.34 0.27 0.43 0.33 0.33 0.67 0.67 0.83 0.57 0.38 0.33 5 A
[pegree Days:
Above 24 °C 0 0 0 0 0 0.5 4.3 2.9 0.1 0 0 0 T.8]a
Above 18 °C 0 0 0.1 0.1 4 38.2 93.8 75.6 18.4 0.5 0 0] 230.6]2
Above 15 °C 0 0 0.3 1.5 21.6 99 181.4 154.7 54.4 5.1 0.1 0] 517.9]|a
Above 10 °C 0 0 1.7 15 102 239 336.2 307.4 166.8 43.4 5.5 0.2 1217|A
Above 5 0.7 1.2 13.1 2.3 241.4 388.7 491.2 462.4 312.4 138.4 33.3 3.5 2159]a
Above 0 9.6 12.5 56.6 188.8 395.8 538.7 646.2 617.4 462.4 282.6 111.6 25.2 3347)a
Below 0 265 204.2 93.6 6.6 0 0 0 0 0 0.1 25.1 164] 758.7)A
Below 5 °C 411.2 334.3 205.1 40.1 0.6 0 0 0 0.1 10.9 96.8 297.3 1396|A
Below 10 °C 565.4 474.5 348.7 132.9 16.3 0.3 0 0 4.4 70.9 449.1 2281|a
Below 15 °C 720.4 615.9 502.2 269.3 90.8 10.3 0.2 2.3 42 187.7 603.9 3409]a
Below 18 °C 813.4 700.8 595 357.9 166.2 39.5 6 16 96 276 696.9 4217]a
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Figure 2: Temperature Normals - Avonmore

Canadian Climate Normals (1970-2000)
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Figure 3: Temperature Normals - Russell

Canadian Climate Normals (1970-2000)
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Station 6107247, Russell
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Figure 4: Temperature Normals - Morrisburg

Canadian Climate Normals (1970-2000)
Temperature
Station 6105460, Morrisburg
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Figure 5: Temperature Normals - Cornwall

Canadian Climate Normals (1970-2000)
Temperature
Station 6101874, Cornwall
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Figure 6: Temperature Normals - Kemptville

Canadian Climate Normals (1970-2000)
Temperature
Station 6104027, Kemptville
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Figure 7: Temperature Normals - Ottawa CDA

Canadian Climate Normals (1970-2000)
Temperature
Station 6105976, Ottawa CDA
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Figure 8: Temperature Normals - Angers

Canadian Climate Normals (1970-2000)
Temperature
Station 7030170, Angers
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Figure 9: Temperature Normals - Pointe au Chene

Canadian Climate Normals (1970-2000)
Temperature
Station 7036063, Pointe au Chene
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Figure 10: Temperature Normals - Montebello
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Figure 11: Temperature Normals - St. Anicet
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Figure 12: Temperature Normals - Chelsea

Canadian Climate Normals (1970-2000)
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Station 7031360, Chelsea
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Figure 13: Temperature Normals - Rigaud

Canadian Climate Normals (1970-2000)
Temperature
Station 7016470, Rigaud
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Figure 14: Temperature Normals - Huntingdon

Canadian Climate Normals (1970-2000)
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Station 7023240, Huntingdon
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Figure 15: Temperature Normals - Cheneville

Canadian Climate Normals (1970-2000)
Temperature
Station 7031375, Cheneville
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Figure 16: Temperature Normals - Valleyfield

Canadian Climate Normals (1970-2000)
Temperature
Station 7028680, Valleyfield
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Figure 17: Temperature Normals - Brockville

Canadian Climate Normals (1970-2000)
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Figure 18: Precipitation Normals - Avonmore

Canadian Climate Normals (1970-2000)
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Figure 19: Precipitation Normals - Russell

Canadian Climate Normals (1970-2000)
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Figure 20: Precipitation Normals - Morrisburg

Canadian Climate Normals (1970-2000)
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Station 6105460, Morrisburg
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Figure 21: Precipitation Normals - Cornwall

Canadian Climate Normals (1970-2000)
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Station 6101874, Cornwall
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Figure 22: Precipitation Normals - Kemptville

Canadian Climate Normals (1970-2000)
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Figure 23: Precipitation Normals - Ottawa CDA

Canadian Climate Normals (1970-2000)
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Station 6105976, Ottawa CDA
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Figure 24: Precipitation Normals - Angers
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Figure 25: Precipitation Normals - Pointe au Chene

Canadian Climate Normals (1970-2000)
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Figure 26: Precipitation Normals - Montebello

Canadian Climate Normals (1970-2000)
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Figure 27: Precipitation Normals - St. Anicet

Canadian Climate Normals (1970-2000)
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Figure 28: Precipitation Normals - Chelsea

Canadian Climate Normals (1970-2000)
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Figure 29: Precipitation Normals - Rigaud

Canadian Climate Normals (1970-2000)
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Figure 30: Precipitation Normals - Huntingdon
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Figure 31: Precipitation Normals - Cheneville

Canadian Climate Normals (1970-2000)
Precipitation
Station 7031375, Cheneville
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Figure 32: Precipitation Normals - Valleyfield

Canadian Climate Normals (1970-2000)
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Station 7028680, Valleyfield
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Figure 33: Precipitation Normals - Brockville

Canadian Climate Normals (1970-2000)
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Station 6100971, Brockville
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MOE 1995 Infiltration Factors

Source:
Ontario Ministry of the Environment and Energy (MOEE), April 1995. Hydrogeological
technical information requirements for land development applications, Page 4-62.

Infiltration Factors

Description of Area/Development Site Value of Infiltration Factor
TOPOGRAPHY

= Flat land, average slope not exceeding 0.6 m per km 0.3
= Rolling land, average slope of 2.8 m to 3.8 m per km 0.2
= Hilly land, average slope of 28 m to 47 m per km 0.1
SOIL

= Tight impervious clay 0.1
= Medium combinations of clay and loam 0.2
= Open sandy loam 0.4
COVER

= Cultivated lands 0.1
=  Woodland 0.2
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Appendix C

Summary of WSC Stream Gauge Monitoring Periods
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Summary of WSC Stream Gauge Monitoring Periods
within the SWP Region

Objective:

A data-mining exercise was performed, to compile and summarize the number of daily
measurements that are available on a monthly basis, per year for each of the Environment
Canada, WSC operated, stream gauges in the SWP Region, where stream flow rates are
available.

Data Source:

The latest Environment Canada HYDAT data set was used. This data set used contained
verified flow measurements up to and including December 31, 2003.

Methodology:

The flow data, having previously been imported into SiteFx, was queried and extracted
for stream gauges in the SWP region. The data was re-imported into a temporary
database for further analysis. An SQL query was run to extract the number of records
recorded on a monthly basis, per year, per station:

select stationId, year (sampleDate), month (sampleDate), count (sampleValue)
from tblStreamFlow

group by stationId, year (sampleDate), month (sampleDate)

order by stationId, year (sampleDate), month (sampleDate)

The SQL output was collated and summarized. The number of monthly and annual
measurements was totalled for each station. The start year, end year, total period of
record, missing years of record, partial years of record and complete years of record were
computed for each station.

Discussion:

The output is intended to supplement existing knowledge and provide clarity of stream
gauge history in the SWP region. Various data sources and reports have listed statistics
from stream gauges that may present a misleading account of available data. For
example, a stream gauges period of record is often computed as the end year minus the
start year. This approach does not take into account any missing years where the gauge
was not operational for whatever reason. In addition, some stream gauges are seasonal,
or may have been strictly seasonal in the past. These gauges need to be identified such
that proper statistical methods can be selected for accurate analysis.
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Results:

Figure 34, displays the approximate location of the gauges within the SWP region, Table
19 summarizes the period of record for each gauge.

Figure 34: Approximate location of WSC stream gauge stations in SWP Region
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Note: Refer to Table 1 for Station names.
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DE LA Natiow Sun

Table 19: Summary of stream gauge periods of record

Map WSC WSC Area | WSC | Start | End | Period | Missing | Partial | Complete
Ref Station ID Station Name (km?) | Status | Year | Year | (Yrs) (Yrs) (Yrs) (Yrs)
SOUTH NATION RIVER NEAR
1 02LB005 PLANTAGENET SPRINGS 3,810 A 1915 | 2003 89 0 16 73
2 02LB006 CASTOR RIVER AT RUSSELL 433 A 1948 | 2002 55 0 20 35
SOUTH NATION RIVER AT
3 02LB007 SPENCERVILLE 246 A 1948 | 2003 56 0 2 54
4 02LB008 BEAR BROOK NEAR BOURGET 440 A 1949 | 2003 55 7 26 22
SOUTH NATION RIVER AT
5 02LB009 CHESTERVILLE 1,050 A 1949 | 1994 46 6 37 3
EAST BRANCH SCOTCH RIVER
6 02LB012 NEAR ST. ISIDORE DE 76.7 D 1970 | 1994 25 0 16 9
PRESCOTT
SOUTH NATION RIVER AT
7 02LB013 CASSELMAN 2,410 A 1974 | 2003 30 2 16 12
LITTLE CASTOR RIVER NEAR
8 02LB016 EMBRUN 76.1 D 1978 | 1983 6 0 0 6
NORTH BRANCH SOUTH NATION
9 02LB017 RIVER NEAR HICKSON 69.2 A 1977 | 2003 27 5 3 19
WEST BRANCH SCOTCH RIVER
10 02LB018 NEAR ST. ISIDORE DE 99.5 A 1979 | 2003 25 0 20 5
PRESCOTT
SOUTH INDIAN CREEK NEAR
11 02LB019 LIMOGES 72.3 D 1978 | 1983 6 0 1 5
SOUTH CASTOR RIVER AT
12 02LB020 KENMORE 189 D 1978 | 2003 26 5 3 18
EAST CASTOR RIVER NEAR
13 02LB021 RUSSELL 145 D 1979 | 1983 5 0 0 5
14 02LB022 PAYNE RIVER NEAR BERWICK 152 D 1976 | 2003 28 5 4 19
15 02LB027 BLACK CREEK NEAR BOURGET 17.7 D 1993 | 1994 2 0 2 0
16 02LB028 BEAR BROOK ABOVE BOURGET 168 D 1993 | 1994 2 0 2 0
SOUTH NATION RIVER AT
17 02LB030 PENDLETON BRIDGE 3,075 D 1994 | 1995 2 0 2 0
SOUTH BRANCH SOUTH NATION
18 02LB031 RIVER NEAR WINCHESTER 312 A 1998 | 2003 6 0 6 0
SPRINGS
19 02LB032 RIGAUD RIVER NEAR CHEVRIER 307| N/A | 2003 | 2003 1 0 1 0
BEAR BROOK AT CARLSBAD
20 02LB101 SPRINGS 65 D 1976 | 1977 2 0 0 2
RAISIN RIVER NEAR
21 02MC001 WILLIAMSTOWN 404 A 1960 | 2003 44 0 1 43
SOUTH RAISIN RIVER
22 02MC009 DIVERSION AT LONG SAULT N/A A 1972 | 1996 25 1 24 0
RIVIERE BEAUDETTE NEAR
23 02MC026 GLEN NEVIS 124 A 1983 | 2003 21 0 1 20
24 02MC027 RAISIN RIVER AT BLACK RIVER 129 D 1986 | 1992 7 0 7 0
RIVIERE DELISLE NEAR
25 02MC028 ALEXANDRIA 85.4 D 1985 | 1998 14 0 2 12
SOUTH RAISIN RIVER NEAR
26 02MC030 CORNWALL 25.80 A 1986 | 2003 18 0 18 0

27 02MC036

RIVIERE DELISLE NEAR GLEN
NORMAN

Note: this gauge was installed after the HYDAT dataset was released.

Water Budget: Conceptual Understanding; Appendices
Version 1.1.0, October 2009

Appendix C- 3



DRINKING WATER SOURCE RasnRegon SouTH NATION
PROTECTION @ cserssin et @ CONSERVATION

DE LEAU POTABLE A LA SOURCE \_

Table 20: Number of measurements by month and year for gauge: 02LB005

Year | Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec Total

1915 0 0 0 30 31 30 31 31 30 31 30 31 275

1916 31 29 31 30 31 30 31 31 30 31 30 31 366

1917 31 28 31 30 31 30 31 31 30 31 30 31 365

1918 31 28 31 30 31 30 31 31 30 31 30 31 365

1919 31 28 31 30 31 30 31 31 30 31 30 31 365

1920 31 29 31 30 31 30 31 31 30 31 30 31 366

1921 31 28 31 30 31 30 31 31 30 31 30 31 365

1922 31 28 31 30 31 30 31 31 30 31 30 31 365

1923 31 28 31 30 31 30 31 31 30 31 30 31 365

1924 31 29 31 30 31 30 31 31 30 31 30 31 366

1925 31 28 31 30 31 30 31 31 30 31 30 31 365

1926 31 28 31 30 31 30 31 31 30 31 30 31 365

1927 31 28 31 30 31 30 31 31 30 31 30 31 365

1928 31 29 31 30 31 30 31 31 30 31 30 31 366

1929 31 28 31 30 31 30 31 31 30 31 30 31 365

1930 31 28 31 30 31 30 31 31 30 31 30 31 365

1931 31 28 31 30 31 30 31 31 30 31 30 31 365

1932 31 29 31 30 31 30 31 31 30 31 30 31 366

1933 31 28 31 30 31 30 31 31 30 31 30 31 365

1934 0 0 0 30 31 30 31 31 30 31 30 31 275
1935 0 0 31 30 31 30 31 31 30 31 30 31 306
1936 0 0 31 30 31 30 31 31 30 31 30 31 306
1937 0 0 0 30 31 30 31 31 30 31 30 31 275
1938 31 0 31 30 31 30 31 31 30 31 30 0 306
1939 0 0 0 30 31 30 31 31 30 0 0 0 183
1940 0 0 0 30 0 0 0 0 0 0 0 0 30
1941 0 0 0 30 0 0 0 0 0 0 0 0 30
1942 0 0 12 30 0 0 0 0 0 0 0 0 42
1943 0 0 10 18 0 0 0 0 0 0 0 0 28
1944 0 0 6 30 0 0 0 0 0 0 0 0 36
1945 0 0 16 30 31 30 31 31 30 31 30 31 201
1946 0 0 0 30 31 30 31 31 30 31 30 0 244
1947 0 0 0 30 31 30 31 31 30 31 30 31 275
1948 0 0 12 30 31 30 31 31 30 31 30 31 287

1949 31 28 31 30 31 30 31 31 30 31 30 31 365

1950 31 28 31 30 31 30 31 31 30 31 30 31 365

1951 31 28 31 30 31 30 31 31 30 31 30 31 365

1952 31 29 31 30 31 30 31 31 30 31 30 31 366

1953 31 28 31 30 31 30 31 31 30 31 30 31 365

1954 31 28 31 30 31 30 31 31 30 31 30 31 365

1955 31 28 31 30 31 30 31 31 30 31 30 31 365

1956 31 29 31 30 31 30 31 31 30 31 30 31 366

1957 31 28 31 30 31 30 31 31 30 31 30 31 365

1958 31 28 31 30 31 30 31 31 30 31 30 31 365

1959 31 28 31 30 31 30 31 31 30 31 30 31 365

1960 31 29 31 30 31 30 31 31 30 31 30 31 366

1961 31 28 31 30 31 30 31 31 30 31 30 31 365

1962 31 28 31 30 31 30 31 31 30 31 30 31 365

1963 31 28 31 30 31 30 31 31 30 31 30 31 365

1964 31 29 31 30 31 30 31 31 30 31 30 31 366

1965 31 28 31 30 31 30 31 31 30 31 30 31 365

1966 31 28 31 30 31 30 31 31 30 31 30 31 365

1967 31 28 31 30 31 30 31 31 30 31 30 31 365

1968 31 29 31 30 31 30 31 31 30 31 30 31 366

Water Budget: Conceptual Understanding; Appendices
Version 1.1.0, October 2009 Appendix C- 4




DRINKING WATER SOURCE

PROTECTION

DE LEAU POTABLE A LA SOURCE \_

) ©

Raisin Regicn
Conservation Authority

Office de protection de la
nature de la region Raisin

E

SourH Nation

CONSERVATION

DE LA Natiow Sun

Year | Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec Total
1969 31 28 31 30 31 30 31 31 30 31 30 31 365
1970 31 28 31 30 31 30 31 31 30 31 30 31 365
1971 31 28 31 30 31 30 31 31 30 31 30 31 365
1972 31 29 31 30 31 30 31 31 30 31 30 31 366
1973 31 28 31 30 31 30 31 31 30 31 30 31 365
1974 31 28 31 30 31 30 31 31 30 31 30 31 365
1975 31 28 31 30 31 30 31 31 30 31 30 31 365
1976 31 29 31 30 31 30 31 31 30 31 30 31 366
1977 31 28 31 30 31 30 31 31 30 31 30 31 365
1978 31 28 31 30 31 30 31 31 30 31 30 31 365
1979 31 28 31 30 31 30 31 31 30 31 30 31 365
1980 31 29 31 30 31 30 31 31 30 31 30 31 366
1981 31 28 31 30 31 30 31 31 30 31 30 31 365
1982 31 28 31 30 31 30 31 31 30 31 30 31 365
1983 31 28 31 30 31 30 31 31 30 31 30 31 365
1984 31 29 31 30 31 30 31 31 30 31 30 31 366
1985 31 28 31 30 31 30 31 31 30 31 30 31 365
1986 31 28 31 30 31 30 31 31 30 31 30 31 365
1987 31 28 31 30 31 30 31 31 30 31 30 31 365
1988 31 29 31 30 31 30 31 31 30 31 30 31 366
1989 31 28 31 30 31 30 31 31 30 31 30 31 365
1990 31 28 31 30 31 30 31 31 30 31 30 31 365
1991 31 28 31 30 31 30 31 31 30 31 30 31 365
1992 31 29 31 30 31 30 31 31 30 31 30 31 366
1993 31 28 31 30 31 30 31 31 30 31 30 31 365
1994 31 28 31 30 31 30 31 31 30 31 30 31 365
1995 31 28 31 30 31 30 31 31 30 31 30 31 365
1996 31 29 31 30 31 30 31 31 30 31 30 31 366
1997 31 28 31 30 31 30 31 31 30 31 30 31 365
1998 31 28 31 30 31 30 31 31 30 31 30 31 365
1999 31 28 31 30 31 30 31 31 30 31 30 31 365
2000 31 29 31 30 31 30 31 31 30 31 30 31 366
2001 31 28 31 30 31 30 31 31 30 31 30 31 365
2002 31 28 31 30 31 30 31 31 30 31 30 31 365
2003 31 28 31 30 31 30 31 31 30 31 30 31 365
Total | 2,294 | 2,062 | 2,412 | 2,658 | 2,604 | 2,520 | 2,604 | 2,604 | 2,520 | 2,573 | 2,490 | 2,511 | 29,852
Complete Years=73; Partial Years=16; Missing Years=0

Table 21: Number of measurements by month and year for gauge: 02L.B006

Year | Jan | Feb | Mar Apr May | Jun Jul Aug Sep Oct Nov Dec Total
1948 0 0 19 30 31 30 31 31 30 31 30 18 281
1949 0 0 8 30 31 30 31 31 30 31 30 3 255
1950 5 0 1 30 31 0 0 0 0 0 0 0 67
1951 0 0 31 30 31 0 0 0 0 0 0 0 92
1952 0 0 21 5 0 0 0 0 0 0 0 0 26
1953 0 1 29 30 31 0 0 0 0 0 0 0 91
1954 0 0 0 7 0 0 0 0 0 0 0 0 7
1955 0 0 31 30 0 0 0 0 0 0 0 0 61
1956 0 0 31 30 3 0 0 0 0 0 0 0 64
1957 0 0 31 30 0 0 0 0 0 0 0 0 61
1958 0 0 31 30 0 0 0 0 0 0 0 0 61
1959 0 0 31 30 0 0 0 0 0 0 0 0 61
1960 0 0 31 30 0 0 0 0 0 0 0 0 61
1961 0 0 31 30 0 0 0 0 0 0 0 0 61
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PROTECTION

DE LEAU POTABLE A LA SOURCE \_

=\

Raisin Regicn
A/

Conservation Authority

Office de protection de la

nature de la region Raisin

SourH Nation

CONSERVATION

DE LA Natiow Sun

Year | Jan | Feb | Mar Apr May | Jun Jul Aug Sep Oct Nov Dec Total
1962 0 0 31 30 0 0 0 0 0 0 0 0 61
1963 0 0 31 30 0 0 0 0 0 0 2 0 63
1964 0 0 31 30 0 0 0 0 0 0 0 0 61
1965 0 0 31 30 0 0 0 0 0 0 0 0 61
1966 0 1 31 30 1 0 0 0 0 0 0 0 63
1967 0 0 31 30 0 0 0 0 0 0 9 31 101
1968 31 29 31 30 31 30 31 31 30 31 30 31 366
1969 31 28 31 30 31 30 31 31 30 31 30 31 365
1970 31 28 31 30 31 30 31 31 30 31 30 31 365
1971 31 28 31 30 31 30 31 31 30 31 30 31 365
1972 31 29 31 30 31 30 31 31 30 31 30 31 366
1973 31 28 31 30 31 30 31 31 30 31 30 31 365
1974 31 28 31 30 31 30 31 31 30 31 30 31 365
1975 31 28 31 30 31 30 31 31 30 31 30 31 365
1976 31 29 31 30 31 30 31 31 30 31 30 31 366
1977 31 28 31 30 31 30 31 31 30 31 30 31 365
1978 31 28 31 30 31 30 31 31 30 31 30 31 365
1979 31 28 31 30 31 30 31 31 30 31 30 31 365
1980 31 29 31 30 31 30 31 31 30 31 30 31 366
1981 31 28 31 30 31 30 31 31 30 31 30 31 365
1982 31 28 31 30 31 30 31 31 30 31 30 31 365
1983 31 28 31 30 31 30 31 31 30 31 30 31 365
1984 31 29 31 30 31 30 31 31 30 31 30 31 366
1985 31 28 31 30 31 30 31 31 30 31 30 31 365
1986 31 28 31 30 31 30 31 31 30 31 30 31 365
1987 31 28 31 30 31 30 31 31 30 31 30 31 365
1988 31 29 31 30 31 30 31 31 30 31 30 31 366
1989 31 28 31 30 31 30 31 31 30 31 30 31 365
1990 31 28 31 30 31 30 31 31 30 31 30 31 365
1991 31 28 31 30 31 30 31 31 30 31 30 31 365
1992 31 29 31 30 31 30 31 31 30 31 30 31 366
1993 31 28 31 30 31 30 31 31 30 31 30 31 365
1994 31 28 31 30 31 30 31 31 30 31 30 31 365
1995 31 28 31 30 31 30 31 31 30 31 30 31 365
1996 31 29 31 30 31 30 31 31 30 31 30 31 366
1997 31 28 31 30 31 30 31 31 30 31 30 31 365
1998 31 28 31 30 31 30 31 31 30 31 30 31 365
1999 31 28 31 30 31 30 31 31 30 31 30 31 365
2000 31 29 31 30 31 30 31 31 30 31 30 31 366
2001 31 28 31 30 31 30 31 31 30 31 30 31 365
2002 31 28 31 30 31 30 31 31 30 31 30 31 365
Total | 1,090 | 991 | 1,597 | 1,602 | 1,244 | 1,110 | 1,147 | 1,147 | 1,110 | 1,147 | 1,121 | 1,137 | 14,443

Complete Years=35; Partial Years=20; Missing Years=0
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DRINKING WATER SOURCE RasnRegon SouTH NATION
PROTECTION @ cserssin et @ CONSERVATION

DE LEAU POTABLE A LA SOURCE \_

Table 22: Number of measurements by month and year for gauge: 02LB007

Year | Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec Total

1948 0 0 31 30 31 30 31 31 30 31 30 31 306

1949 0 0 31 30 31 30 31 31 30 31 30 31 306

1950 31 28 31 30 31 30 31 31 30 31 30 31 365

1951 31 28 31 30 31 30 31 31 30 31 30 31 365

1952 31 29 31 30 31 30 31 31 30 31 30 31 366

1953 31 28 31 30 31 30 31 31 30 31 30 31 365

1954 31 28 31 30 31 30 31 31 30 31 30 31 365

1955 31 28 31 30 31 30 31 31 30 31 30 31 365

1956 31 29 31 30 31 30 31 31 30 31 30 31 366

1957 31 28 31 30 31 30 31 31 30 31 30 31 365

1958 31 28 31 30 31 30 31 31 30 31 30 31 365

1959 31 28 31 30 31 30 31 31 30 31 30 31 365

1960 31 29 31 30 31 30 31 31 30 31 30 31 366

1961 31 28 31 30 31 30 31 31 30 31 30 31 365

1962 31 28 31 30 31 30 31 31 30 31 30 31 365

1963 31 28 31 30 31 30 31 31 30 31 30 31 365

1964 31 29 31 30 31 30 31 31 30 31 30 31 366

1965 31 28 31 30 31 30 31 31 30 31 30 31 365

1966 31 28 31 30 31 30 31 31 30 31 30 31 365

1967 31 28 31 30 31 30 31 31 30 31 30 31 365

1968 31 29 31 30 31 30 31 31 30 31 30 31 366

1969 31 28 31 30 31 30 31 31 30 31 30 31 365

1970 31 28 31 30 31 30 31 31 30 31 30 31 365

1971 31 28 31 30 31 30 31 31 30 31 30 31 365

1972 31 29 31 30 31 30 31 31 30 31 30 31 366

1973 31 28 31 30 31 30 31 31 30 31 30 31 365

1974 31 28 31 30 31 30 31 31 30 31 30 31 365

1975 31 28 31 30 31 30 31 31 30 31 30 31 365

1976 31 29 31 30 31 30 31 31 30 31 30 31 366

1977 31 28 31 30 31 30 31 31 30 31 30 31 365

1978 31 28 31 30 31 30 31 31 30 31 30 31 365

1979 31 28 31 30 31 30 31 31 30 31 30 31 365

1980 31 29 31 30 31 30 31 31 30 31 30 31 366

1981 31 28 31 30 31 30 31 31 30 31 30 31 365

1982 31 28 31 30 31 30 31 31 30 31 30 31 365

1983 31 28 31 30 31 30 31 31 30 31 30 31 365

1984 31 29 31 30 31 30 31 31 30 31 30 31 366

1985 31 28 31 30 31 30 31 31 30 31 30 31 365

1986 31 28 31 30 31 30 31 31 30 31 30 31 365

1987 31 28 31 30 31 30 31 31 30 31 30 31 365

1988 31 29 31 30 31 30 31 31 30 31 30 31 366

1989 31 28 31 30 31 30 31 31 30 31 30 31 365

1990 31 28 31 30 31 30 31 31 30 31 30 31 365

1991 31 28 31 30 31 30 31 31 30 31 30 31 365

1992 31 29 31 30 31 30 31 31 30 31 30 31 366

1993 31 28 31 30 31 30 31 31 30 31 30 31 365

1994 31 28 31 30 31 30 31 31 30 31 30 31 365

1995 31 28 31 30 31 30 31 31 30 31 30 31 365

1996 31 29 31 30 31 30 31 31 30 31 30 31 366

1997 31 28 31 30 31 30 31 31 30 31 30 31 365

1998 31 28 31 30 31 30 31 31 30 31 30 31 365

1999 31 28 31 30 31 30 31 31 30 31 30 31 365

2000 31 29 31 30 31 30 31 31 30 31 30 31 366
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DRINKING WATER SOURCE

PROTECTION

DE LEAU POTABLE A LA SOURCE \_

Raisin Regicn
,;.,,_/ Conservation Authority
i
A Office de protection de la
nature de la region Raisin

SourH Nation

CONSERVATION

DE LA Natiow Sun

Year | Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec Total
2001 31 28 31 30 31 30 31 31 30 31 30 31 365
2002 31 28 31 30 31 30 31 31 30 31 30 31 365
2003 31 28 31 30 31 30 31 31 30 31 30 31 365
Total | 1,674 | 1,525 | 1,736 | 1,680 | 1,736 | 1,680 | 1,736 | 1,736 | 1,680 | 1,736 | 1,680 | 1,736 | 20,335
Complete Years=54; Partial Years=2; Missing Years=0

Table 23: Number of measurements by month and year for gauge: 02L.B008

Year | Jan | Feb Mar Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total
1949 0 0 13 30 31 30 31 31 30 31 30 0 257
1950 0 0 9 30 31 0 0 0 0 0 0 0 70
1951 0 0 31 30 31 0 0 0 0 0 0 0 92
1952 0 0 23 5 0 0 0 0 0 0 0 0 28
1953 0 0 29 30 0 0 0 0 0 0 0 0 59
1954 0 0 0 0 0 0 0 0 0 0 0 0 0
1955 0 0 31 30 0 0 0 0 0 0 0 0 61
1956 0 0 31 30 2 0 0 0 0 0 0 0 63
1957 0 0 31 30 0 0 0 0 0 0 0 0 61
1958 0 0 31 30 0 0 0 0 0 0 0 0 61
1959 0 0 31 30 0 0 0 0 0 0 0 0 61
1960 0 0 31 30 0 0 0 0 0 0 0 0 61
1961 0 0 31 30 0 0 0 0 0 0 0 0 61
1962 0 0 31 30 0 0 0 0 0 0 1 0 62
1963 0 0 31 30 0 1 0 0 0 0 2 0 64
1964 0 0 31 30 0 0 0 0 0 0 0 0 61
1965 0 0 31 30 0 0 0 0 0 0 0 0 61
1966 0 0 31 30 0 0 0 0 0 0 0 0 61
1967 0 0 3 30 0 0 0 0 0 0 0 0 33
1968 0 0 31 30 0 0 0 0 0 0 0 0 61
1969 0 0 31 30 0 0 0 0 0 0 0 0 61
1970 0 0 0 0 0 0 0 0 0 0 0 0 0
1971 0 0 0 0 0 0 0 0 0 0 0 0 0
1972 0 0 0 0 0 0 0 0 0 0 0 0 0
1973 0 0 0 0 0 0 0 0 0 0 0 0 0
1974 0 0 0 0 0 0 0 0 0 0 0 0 0
1975 0 0 0 0 0 0 0 0 0 0 0 0 0
1976 0 0 22 30 31 30 31 31 30 31 30 31 297
1977 31 28 31 30 31 30 31 31 30 31 30 31 365
1978 31 28 31 30 31 30 31 31 30 31 30 31 365
1979 31 28 31 30 31 30 31 31 30 31 30 31 365
1980 31 29 31 30 31 30 31 31 30 31 30 31 366
1981 31 28 31 30 31 30 31 31 30 31 30 31 365
1982 31 28 31 30 31 30 31 31 30 31 30 31 365
1983 31 28 31 30 31 30 31 31 30 31 30 31 365
1984 31 29 31 30 31 30 31 31 30 31 30 31 366
1985 31 28 31 30 31 30 31 31 30 31 30 31 365
1986 31 28 31 30 31 30 31 31 30 31 30 31 365
1987 31 28 31 30 31 30 31 31 30 31 30 31 365
1988 31 29 31 30 31 30 31 31 30 31 30 31 366
1989 31 28 31 30 31 30 31 31 30 31 30 31 365
1990 31 28 31 30 31 30 31 31 30 31 30 31 365
1991 31 28 31 30 31 30 31 31 30 31 30 31 365
1992 31 29 31 30 31 30 31 31 30 31 30 31 366
1993 31 28 31 30 31 30 31 31 30 31 30 31 365
1994 31 28 31 30 31 30 31 31 30 31 30 31 365
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DRINKING WATER SOURCE Rosnregon S Nerio
PROTECTION @ ol @ CONSERVATION

DE LEAU POTABLE A LA SOURCE \_

Year | Jan | Feb | Mar Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total

1995 | 31 28 31 30 31 30 31 31 30 31 30 31 365

1996 20 2 2 21 31 30 31 31 30 31 12 0 241
1997 0 1 1 23 31 30 31 31 30 31 30 31 270
1998 31 28 7 2 0 0 18 31 30 31 30 31 239

1999 | 31 28 31 30 31 30 31 31 30 31 30 31 365

2000 | 31 29 31 30 31 30 31 18 30 31 30 31 353

2001 31 28 31 30 31 30 31 25 11 31 30 31 340

2002 | 31 28 31 30 31 30 31 31 30 31 30 31 365

2003 | 31 28 31 30 31 30 31 31 30 31 30 31 365

Total | 795 | 708 | 1,318 | 1,371 | 932 | 841 | 886 | 880 | 851 | 899 | 855 | 837 | 11,173

Complete Years=22; Partial Years=26; Missing Years=7
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DRINKING WATER SOURCE RasnRegon SouTH NATION
PROTECTION @ cserssin et @ CONSERVATION

DE LEAU POTABLE A LA SOURCE \_

Table 24: Number of measurements by month and year for gauge: 02L.B009

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
1949 0 0 1 3 0 0 0 0 0 0 0 0 4
1950 0 0 2 12 0 0 0 0 0 0 0 0 14
1951 0 0 15 7 0 0 0 0 0 0 0 0 22
1952 0 0 1 7 0 0 0 0 0 0 0 0 8
1953 0 0 0 0 0 0 0 0 0 0 0 0 0
1954 0 0 0 0 0 0 0 0 0 0 0 0 0
1955 0 0 18 30 0 0 0 0 0 0 0 0 48
1956 0 0 0 30 3 0 0 0 0 0 0 0 33
1957 0 0 16 30 0 0 0 0 0 0 0 0 46
1958 0 0 9 30 0 0 0 0 0 0 0 0 39
1959 0 0 31 30 0 0 0 0 0 0 0 0 61
1960 0 0 31 30 0 0 0 0 0 0 0 0 61
1961 0 0 31 30 0 0 0 0 0 0 0 0 61
1962 0 0 31 30 0 0 0 0 0 0 0 0 61
1963 0 0 31 27 0 0 0 0 0 0 0 0 58
1964 0 0 31 30 0 0 0 0 0 0 0 0 61
1965 0 1 31 30 0 0 0 0 0 0 0 0 62
1966 0 0 31 30 0 0 0 0 0 0 0 0 61
1967 0 0 31 30 0 0 0 0 0 0 0 0 61
1968 0 0 31 30 0 0 0 0 0 0 0 0 61
1969 0 0 31 30 0 0 0 0 0 0 0 0 61
1970 0 0 31 30 31 8 0 0 0 0 0 0 100
1971 0 0 31 30 0 0 0 0 0 0 0 0 61
1972 | 31 29 31 30 31 30 31 31 30 31 30 31 366
1973 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1974 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1975 0 0 17 30 15 0 0 0 0 0 0 0 62
1976 0 0 17 30 15 0 0 0 0 0 0 0 62
1977 0 0 31 30 31 0 0 0 0 0 0 0 92
1978 0 0 31 30 0 0 0 0 0 0 0 0 61
1979 0 0 31 30 0 0 0 0 0 0 0 0 61
1980 0 0 31 30 31 0 0 0 0 0 0 0 92
1981 0 9 31 2 0 0 0 0 0 0 0 0 42
1982 0 0 22 30 3 0 0 0 0 0 0 0 55
1983 0 0 0 0 0 0 0 0 0 0 0 0 0
1984 0 0 31 13 0 0 0 0 0 0 0 0 44
1985 0 0 18 12 0 0 0 0 0 0 0 0 30
1986 0 0 0 0 0 0 0 0 0 0 0 0 0
1987 0 0 7 6 0 0 0 0 0 0 0 0 13
1988 0 1 4 0 0 0 0 0 0 0 0 0 5
1989 0 0 6 10 0 0 0 0 0 0 0 0 16
1990 0 0 12 0 0 0 0 0 0 0 0 0 12
1991 0 0 0 0 0 0 0 0 0 0 0 0 0
1992 0 0 0 0 0 0 0 0 0 0 0 0 0
1993 0 0 1 23 3 0 0 0 0 0 0 0 27
1994 0 0 1 17 0 0 0 0 0 0 0 0 18
Total 93 96 849 919 225 98 3 93 90 93 90 93 2,832

@

Complete Years=3; Partial Years=37; Missing Years=
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DRINKING WATER SOURCE Rosnregon S Nerio
PROTECTION @ ol @ CONSERVATION

DE LEAU POTABLE A LA SOURCE \_

Table 25: Number of measurements by month and year for gauge: 02LB012

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
1970 31 28 31 30 31 30 31 31 30 31 30 31 365
1971 31 28 31 30 31 30 31 31 30 31 30 31 365
1972 | 31 29 31 30 31 30 31 31 30 31 30 31 366
1973 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1974 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1975 31 28 31 30 31 30 31 31 30 31 30 31 365
1976 31 29 31 30 31 30 31 31 30 31 30 31 366
1977 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1978 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1979 0 0 24 30 31 30 31 31 30 31 30 1 269
1980 0 0 12 30 31 30 31 31 30 31 30 11 267
1981 0 9 31 30 31 30 31 31 30 31 30 17 301
1982 0 0 3 30 31 30 31 31 30 31 30 14 261
1983 0 0 18 30 31 30 31 31 30 31 30 9 271
1984 0 0 11 30 31 30 31 31 30 31 30 13 268
1985 0 1 21 30 31 30 31 31 30 31 30 19 285
1986 0 1 12 30 31 30 31 31 30 31 30 0 257
1987 0 1 12 30 31 30 31 31 30 31 30 1 258
1988 0 1 12 30 31 30 31 31 30 31 30 4 261
1989 0 1 12 30 31 30 31 31 30 31 30 12 269
1990 0 0 17 30 31 30 31 31 30 31 30 10 271
1991 0 0 26 30 31 30 31 31 30 31 30 1 271
1992 0 0 8 30 31 30 31 31 30 31 30 1 253
1993 0 0 6 30 31 30 31 31 30 31 30 1 251
1994 0 0 11 30 31 30 31 31 30 0 0 0 194
Total | 279 268 515 750 775 750 775 775 750 744 720 393 | 7,494

Complete Years=9; Partial Years=16; Missing Years=0
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DRINKING WATER SOURCE RasnRegon SouTH NATION
PROTECTION @ cserssin et @ CONSERVATION

DE LEAU POTABLE A LA SOURCE \_

Table 26: Number of measurements by month and year for gauge: 02LB013

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
1974 31 28 31 30 31 30 31 31 30 31 30 31 365
1975 1 0 0 2 1 0 2 31 30 31 30 31 159
1976 | 31 29 31 30 31 30 31 31 30 31 30 31 366
1977 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1978 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1979 31 28 31 30 31 30 31 31 30 31 30 31 365
1980 31 29 31 30 31 30 31 31 30 31 30 31 366
1981 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1982 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1983 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1984 31 29 31 30 31 30 31 31 30 31 30 31 366
1985 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1986 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1987 | 31 28 31 12 0 2 2 0 0 0 30 27 163
1988 | 31 29 31 30 31 0 0 0 9 31 30 31 253
1989 0 0 17 30 16 6 0 0 0 0 30 15 114
1990 0 0 20 30 11 0 0 0 1 12 30 26 130
1991 5 12 27 28 2 0 0 0 0 0 30 15 119
1992 0 0 21 28 3 0 0 0 0 0 11 1 64
1993 5 0 3 30 8 25 2 0 2 5 30 15 125
1994 0 4 8 30 11 7 3 0 0 0 30 15 108
1995 | 13 0 16 2 1 3 0 3 0 10 30 15 93
1996 | 13 9 21 30 16 0 0 0 0 0 0 0 89
1997 0 0 0 0 0 0 0 0 0 0 0 0 0
1998 0 0 0 0 0 0 0 0 0 0 0 0 0
1999 0 0 7 17 0 0 0 0 0 0 0 0 24
2000 0 3 26 28 19 7 0 0 0 0 0 0 83
2001 0 0 6 19 0 2 0 0 0 0 0 0 27
2002 0 0 20 20 13 15 0 0 0 0 0 0 68
2003 0 0 9 21 19 7 0 0 0 0 0 0 56
Total | 471 | 424 | 635 | 717 | 523 | 434 | 381 | 406 | 402 | 461 | 641 | 563 | 6,058

Complete Years=12; Partial Years=16; Missing Years=2

Table 27: Number of measurements by month and year for gauge: 02LB016

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total

1978 31 28 31 30 31 30 31 31 30 31 30 31 365

1979 31 28 31 30 31 30 31 31 30 31 30 31 365

1980 | 31 29 31 30 31 30 31 31 30 31 30 31 366

1981 31 28 31 30 31 30 31 31 30 31 30 31 365

1982 31 28 31 30 31 30 31 31 30 31 30 31 365

1983 31 28 31 30 31 30 31 31 30 31 30 31 365

Total | 186 | 169 | 186 | 180 | 186 | 180 | 186 | 186 | 180 | 186 | 180 | 186 | 2,191

Complete Years=6; Partial Years=0; Missing Years=0
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Table 28: Number of measurements by month and year for gauge: 02LB017

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total

1977 0 0 0 0 0 0 0 0 0 0 0 25 25

1978 31 28 31 30 31 30 31 31 30 31 30 31 365

1979 31 28 31 30 31 30 31 31 30 31 30 31 365

1980 31 29 31 30 31 30 31 31 30 31 30 31 366

1981 31 28 31 30 31 30 31 31 30 31 30 31 365

1982 31 28 31 30 31 30 31 31 30 31 30 31 365

1983 31 28 31 30 31 30 31 31 30 31 30 31 365

1984 31 29 31 30 31 30 31 31 30 31 30 31 366

1985 31 28 31 30 31 30 31 31 30 31 30 31 365

1986 31 28 31 30 31 30 31 31 30 31 30 31 365

1987 31 28 31 30 31 30 31 31 30 31 30 31 365

1988 31 29 31 30 31 30 31 31 30 31 30 31 366

1989 31 28 31 30 31 30 31 31 30 31 30 31 365

1990 31 28 31 30 31 30 31 31 30 31 30 31 365

1991 31 28 31 30 31 30 31 31 30 31 30 31 365

1992 31 29 31 30 31 30 31 31 30 31 30 31 366

1993 31 28 31 30 31 30 31 31 30 31 30 31 365

1994 31 28 31 30 31 30 31 31 30 31 30 31 365

1995 31 28 31 30 31 30 31 31 30 31 30 31 365

1996 31 29 31 30 31 30 31 31 30 31 30 31 366
1997 31 28 31 8 0 0 0 0 0 0 0 0 98
1998 0 0 0 0 0 0 0 0 0 0 0 0 0
1999 0 0 0 0 0 0 0 0 0 0 0 0
2000 0 0 0 0 0 0 0 0 0 0 0 0 0
2001 0 0 0 0 0 0 0 0 0 0 0 0 0
2002 0 0 0 0 0 0 0 0 0 0 0 0 0
2003 0 0 0 30 31 30 31 31 30 31 30 31 275
Total | 620 | 565 | 620 | 608 | 620 | 600 | 620 | 620 | 600 | 620 | 600 | 645 | 7,338

Complete Years=19; Partial Years=3; Missing Years=5

Table 29: Number of measurements by month and year for gauge: 02LB018

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
1979 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1980 31 29 31 30 31 30 31 31 30 31 30 31 366
1981 31 28 31 30 31 30 31 31 30 31 30 31 365
1982 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1983 | 31 28 31 30 31 30 31 31 30 31 30 31 365
1984 2 1 11 30 31 19 0 0 0 0 0 0 94
1985 0 1 21 30 31 7 0 0 0 0 0 0 90
1986 0 1 12 30 31 11 0 0 0 0 0 0 85
1987 0 1 14 30 31 30 31 26 0 0 0 0 163
1988 0 1 9 30 31 1 0 0 0 0 0 0 72
1989 0 1 12 30 19 0 0 0 0 0 0 0 62
1990 0 0 18 30 31 1 0 0 0 0 0 0 80
1991 0 0 17 30 31 1 0 0 0 0 0 0 79
1992 0 0 8 30 31 0 0 0 0 0 0 0 69
1993 0 0 9 30 30 0 0 0 0 0 0 0 69
1994 0 0 8 30 31 10 0 0 0 0 0 0 79
1995 0 0 18 30 31 7 0 0 0 0 0 0 86
1996 0 0 20 30 31 19 0 0 0 0 0 0 100
1997 0 0 5 30 31 0 0 0 0 0 0 0 66
1998 0 1 3 30 31 10 1 0 0 0 0 0 76
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Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
1999 0 0 5 30 31 2 0 0 0 0 0 0 68
2000 0 4 31 30 31 6 0 0 0 0 0 0 102
2001 0 0 1 30 31 7 0 0 0 0 0 0 69
2002 0 0 3 30 31 0 0 0 0 0 0 0 64
2003 0 0 13 30 31 0 0 0 0 0 0 0 74
Total | 157 152 393 750 762 281 187 181 150 155 150 155 | 3,473

Complete Years=5; Partial Years=20; Missing Years=0

Table 30: Number of measurements by month and year for gauge: 02LB019

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total

1978 0 0 0 0 0 0 0 0 18 31 30 31 110

1979 31 28 31 30 31 30 31 31 30 31 30 31 365

1980 | 31 29 31 30 31 30 31 31 30 31 30 31 366

1981 31 28 31 30 31 30 31 31 30 31 30 31 365

1982 31 28 31 30 31 30 31 31 30 31 30 31 365

1983 31 28 31 30 31 30 31 31 30 31 30 31 365

Total | 155 | 141 | 155 | 150 | 155 | 150 | 155 | 155 | 168 | 186 | 180 | 186 | 1,936

Complete Years=5; Partial Years=1; Missing Years=0

Table 31: Number of measurements by month and year for gauge: 02LB020

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total

1978 0 0 0 0 0 0 0 0 1 16 30 31 78

1979 31 28 31 30 31 30 31 31 30 31 30 31 365

1980 | 31 29 31 30 31 30 31 31 30 31 30 31 366

1981 31 28 31 30 31 30 31 31 30 31 30 31 365

1982 31 28 31 30 31 30 31 31 30 31 30 31 365

1983 31 28 31 30 31 30 31 31 30 31 30 31 365

1984 | 31 29 31 30 31 30 31 31 30 31 30 31 366

1985 31 28 31 30 31 30 31 31 30 31 30 31 365

1986 31 28 31 30 31 30 31 31 30 31 30 31 365

1987 31 28 31 30 31 30 31 31 30 31 30 31 365

1988 31 29 31 30 31 30 31 31 30 31 30 31 366

1989 31 28 31 30 31 30 31 31 30 31 30 31 365

1990 | 31 28 31 30 31 30 31 31 30 31 30 31 365

1991 31 28 31 30 31 30 31 31 30 31 30 31 365

1992 31 29 31 30 31 30 31 31 30 31 30 31 366

1993 31 28 31 30 31 30 31 31 30 31 30 31 365

1994 | 31 28 31 30 31 30 31 31 30 31 30 31 365

1995 31 28 31 30 31 30 31 31 30 31 30 31 365

1996 31 29 31 30 31 30 31 31 30 31 30 31 366

1997 31 28 31 0 0 0 0 0 0 0 0 0 90
1998 0 0 0 0 0 0 0 0 0 0 0 0 0
1999 0 0 0 0 0 0 0 0 0 0 0 0
2000 0 0 0 0 0 0 0 0 0 0 0 0 0
2001 0 0 0 0 0 0 0 0 0 0 0 0 0
2002 0 0 0 0 0 0 0 0 0 0 0 0 0
2003 0 0 0 30 31 30 31 31 30 31 30 31 275
Total | 589 | 537 | 589 | 570 | 589 | 570 | 589 | 589 | 571 | 605 | 600 | 620 | 7,018

Complete Years=18; Partial Years=3; Missing Years=5
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Table 32: Number of measurements by month and year for gauge: 02LB021

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total

1979 31 28 31 30 31 30 31 31 30 31 30 31 365

1980 31 29 31 30 31 30 31 31 30 31 30 31 366

1981 31 28 31 30 31 30 31 31 30 31 30 31 365

1982 31 28 31 30 31 30 31 31 30 31 30 31 365

1983 31 28 31 30 31 30 31 31 30 31 30 31 365

Total | 155 141 155 150 155 150 155 155 150 155 150 155 | 1,826

Complete Years=5; Partial Years=0; Missing Years=0

Table 33: Number of measurements by month and year for gauge: 02LB022

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total

1976 0 0 0 30 31 30 31 31 30 31 30 31 275

1977 31 28 31 30 31 30 31 31 30 31 30 31 365

1978 31 28 31 30 31 30 31 31 30 31 30 31 365

1979 0 0 6 30 31 30 31 31 30 31 30 31 281

1980 31 29 31 30 31 30 31 31 30 31 30 31 366

1981 31 28 31 30 31 30 31 31 30 31 30 31 365

1982 31 28 31 30 31 30 31 31 30 31 30 31 365

1983 31 28 31 30 31 30 31 31 30 31 30 31 365

1984 31 29 31 30 31 30 31 31 30 31 30 31 366

1985 31 28 31 30 31 30 31 31 30 31 30 31 365

1986 31 28 31 30 31 30 31 31 30 31 30 31 365

1987 31 28 31 30 31 30 31 31 30 31 30 31 365

1988 31 29 31 30 31 30 31 31 30 31 30 31 366

1989 31 28 31 30 31 30 31 31 30 31 30 31 365

1990 31 28 31 30 31 30 31 31 30 31 30 31 365

1991 31 28 31 30 31 30 31 31 30 31 30 31 365

1992 31 29 31 30 31 30 31 31 30 31 30 31 366

1993 31 28 31 30 31 30 31 31 30 31 30 31 365

1994 31 28 31 30 31 30 31 31 30 31 30 31 365

1995 31 28 31 30 31 30 31 31 30 31 30 31 365

1996 31 29 31 30 31 30 31 31 30 31 30 31 366
1997 31 28 31 0 0 0 0 0 0 0 0 0 90
1998 0 0 0 0 0 0 0 0 0 0 0 0 0
1999 0 0 0 0 0 0 0 0 0 0 0 0
2000 0 0 0 0 0 0 0 0 0 0 0 0 0
2001 0 0 0 0 0 0 0 0 0 0 0 0 0
2002 0 0 0 0 0 0 0 0 0 0 0 0 0
2003 0 0 0 30 31 30 31 31 30 31 30 31 275
Total | 620 | 565 | 626 | 660 | 682 | 660 | 682 | 682 660 | 682 | 660 | 682 | 7,861

Complete Years=19; Partial Years=4; Missing Years=5

Table 34: Number of measurements by month and year for gauge: 02LB027

Year | Jan Feb Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec | Total
1993 1 1 22 30 31 30 31 31 30 31 30 2 270
1994 1 0 9 27 0 0 0 0 0 0 0 0 37

Total 2 1 31 57 31 30 31 31 30 31 30 2 307

Complete Years=0; Partial Years=2; Missing Years=0
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Table 35: Number of measurements by month and year for gauge: 02LB028

Year | Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
1993 0 0 0 0 0 0 0 0 0 0 1 1 2
1994 1 0 0 2 0 0 0 0 0 0 0 0 3
Total 1 0 0 2 0 0 0 0 0 0 1 1 5
Complete Years=0; Partial Years=2; Missing Years=0

Table 36: Number of measurements by month and year for gauge: 02LB030

Year | Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
1994 0 0 0 2 0 0 0 0 0 0 0 0 2
1995 0 0 1 0 0 0 0 0 0 0 0 0 1
Total 0 0 1 2 0 0 0 0 0 0 0 0 3
Complete Years=0; Partial Years=2; Missing Years=0

Table 37: Number of measurements by month and year for gauge: 02LB031

Year | Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
1998 0 0 0 13 0 0 0 0 0 0 0 0 13
1999 0 0 4 20 0 0 0 0 0 0 0 0 24
2000 0 0 31 28 31 4 0 0 0 0 0 0 94
2001 0 0 0 27 0 0 0 0 0 0 0 0 27
2002 0 0 31 30 0 0 0 0 0 0 0 0 61
2003 0 0 3 30 0 0 0 0 0 0 0 0 33
Total 0 0 69 148 31 4 0 0 0 0 0 0 252

Complete Years=0; Partial Years=6; Missing Years=0

Table 38: Number of measurements by month and year for gauge: 02LB032

Year | Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
2003 0 0 0 0 19 30 0 0 0 16 30 0 95
Total 0 0 0 0 19 30 0 0 0 16 30 0 95

Complete Years=0; Partial Years=1; Missing Years=0

Table 39: Number of measurements by month and year for gauge: 02LB101

Year | Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total

1976 | 31 29 31 30 31 30 31 31 30 31 30 31 366

1977 31 28 31 30 31 30 31 31 30 31 30 31 365

Total 62 57 62 60 62 60 62 62 60 62 60 62 731

Complete Years=2; Partial Years=0; Missing Years=0
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Table 40: Number of measurements by month and year for gauge: 02MC001

) ©

Raisin Regicn
Conservation Authority

Office de protection de la
nature de la region Raisin

E

SourH Nation

CONSERVATION

DE LA Natiow Sun

Year | Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec Total
1960 0 0 0 0 0 0 0 0 0 0 30 31 61
1961 31 28 31 30 31 30 31 31 30 31 30 31 365
1962 31 28 31 30 31 30 31 31 30 31 30 31 365
1963 31 28 31 30 31 30 31 31 30 31 30 31 365
1964 31 29 31 30 31 30 31 31 30 31 30 31 366
1965 31 28 31 30 31 30 31 31 30 31 30 31 365
1966 31 28 31 30 31 30 31 31 30 31 30 31 365
1967 31 28 31 30 31 30 31 31 30 31 30 31 365
1968 31 29 31 30 31 30 31 31 30 31 30 31 366
1969 31 28 31 30 31 30 31 31 30 31 30 31 365
1970 31 28 31 30 31 30 31 31 30 31 30 31 365
1971 31 28 31 30 31 30 31 31 30 31 30 31 365
1972 31 29 31 30 31 30 31 31 30 31 30 31 366
1973 31 28 31 30 31 30 31 31 30 31 30 31 365
1974 31 28 31 30 31 30 31 31 30 31 30 31 365
1975 31 28 31 30 31 30 31 31 30 31 30 31 365
1976 31 29 31 30 31 30 31 31 30 31 30 31 366
1977 31 28 31 30 31 30 31 31 30 31 30 31 365
1978 31 28 31 30 31 30 31 31 30 31 30 31 365
1979 31 28 31 30 31 30 31 31 30 31 30 31 365
1980 31 29 31 30 31 30 31 31 30 31 30 31 366
1981 31 28 31 30 31 30 31 31 30 31 30 31 365
1982 31 28 31 30 31 30 31 31 30 31 30 31 365
1983 31 28 31 30 31 30 31 31 30 31 30 31 365
1984 31 29 31 30 31 30 31 31 30 31 30 31 366
1985 31 28 31 30 31 30 31 31 30 31 30 31 365
1986 31 28 31 30 31 30 31 31 30 31 30 31 365
1987 31 28 31 30 31 30 31 31 30 31 30 31 365
1988 31 29 31 30 31 30 31 31 30 31 30 31 366
1989 31 28 31 30 31 30 31 31 30 31 30 31 365
1990 31 28 31 30 31 30 31 31 30 31 30 31 365
1991 31 28 31 30 31 30 31 31 30 31 30 31 365
1992 31 29 31 30 31 30 31 31 30 31 30 31 366
1993 31 28 31 30 31 30 31 31 30 31 30 31 365
1994 31 28 31 30 31 30 31 31 30 31 30 31 365
1995 31 28 31 30 31 30 31 31 30 31 30 31 365
1996 31 29 31 30 31 30 31 31 30 31 30 31 366
1997 31 28 31 30 31 30 31 31 30 31 30 31 365
1998 31 28 31 30 31 30 31 31 30 31 30 31 365
1999 31 28 31 30 31 30 31 31 30 31 30 31 365
2000 31 29 31 30 31 30 31 31 30 31 30 31 366
2001 31 28 31 30 31 30 31 31 30 31 30 31 365
2002 31 28 31 30 31 30 31 31 30 31 30 31 365
2003 31 28 31 30 31 30 31 31 30 31 30 31 365
Total | 1,333 | 1,214 | 1,333 | 1,290 | 1,333 | 1,290 | 1,333 | 1,333 | 1,290 | 1,333 | 1,320 | 1,364 | 15,766

Complete Years=43; Partial Years=1;Missing Years=0
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) ©

Raisin Regicn
Conservation Authority

Office de protection de la
nature de la region Raisin

SourH Nation
CONSERVATION
DE LA Natiow Sun

Table 41: Number of measurements by month and year for gauge: 02MC009

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
1972 0 0 0 0 2 30 31 31 30 0 0 0 124
1973 0 0 0 0 0 2 31 31 30 31 7 0 132
1974 0 0 0 0 8 30 31 31 23 0 0 0 123
1975 0 0 0 0 4 30 31 31 30 14 0 0 140
1976 0 0 0 0 0 14 31 31 29 0 0 0 105
1977 0 0 0 0 0 0 21 31 30 0 0 0 82
1978 0 0 0 0 13 30 31 31 30 18 0 0 153
1979 0 0 0 0 31 30 31 31 30 31 0 0 184
1980 0 0 0 0 0 0 22 31 30 15 0 0 98
1981 0 0 0 0 0 27 31 31 30 12 0 0 131
1982 0 0 0 0 0 29 31 31 30 12 0 0 133
1983 0 0 0 0 0 23 31 31 13 0 0 0 98
1984 0 0 0 0 1 30 31 31 30 16 0 0 139
1985 0 0 0 0 8 30 31 31 18 0 0 0 118
1986 0 0 0 0 5 30 31 31 24 0 0 0 121
1987 0 0 0 0 0 9 31 20 0 0 0 0 60
1988 0 0 0 0 0 17 31 31 13 0 0 0 92
1989 0 0 0 0 0 0 0 21 0 0 0 0 21
1990 0 0 0 0 0 0 19 14 0 0 0 0 33
1991 0 0 0 0 0 11 31 31 12 0 0 0 85
1992 0 0 0 0 0 0 0 0 0 0 0 0 0
1993 0 0 0 0 0 0 10 31 8 0 0 0 49
1994 0 0 0 0 0 0 0 24 8 0 0 0 32
1995 0 0 0 0 0 0 13 30 0 0 0 0 43
1996 0 0 0 0 0 0 27 31 20 0 0 0 78
Total 0 0 0 0 72 372 | 608 | 698 | 468 | 149 7 0 2,374

Complete Years=0; Partial Years=24; Missing Years=1
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Table 42: Number of measurements by month and year for gauge: 02MC026

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total

1983 0 0 0 0 0 0 0 1 17 31 30 31 110

1984 31 29 31 30 31 30 31 31 30 31 30 31 366

1985 31 28 31 30 31 30 31 31 30 31 30 31 365

1986 31 28 31 30 31 30 31 31 30 31 30 31 365

1987 31 28 31 30 31 30 31 31 30 31 30 31 365

1988 31 29 31 30 31 30 31 31 30 31 30 31 366

1989 31 28 31 30 31 30 31 31 30 31 30 31 365

1990 31 28 31 30 31 30 31 31 30 31 30 31 365

1991 31 28 31 30 31 30 31 31 30 31 30 31 365

1992 31 29 31 30 31 30 31 31 30 31 30 31 366

1993 31 28 31 30 31 30 31 31 30 31 30 31 365

1994 | 31 28 31 30 31 30 31 31 30 31 30 31 365

1995 31 28 31 30 31 30 31 31 30 31 30 31 365

1996 31 29 31 30 31 30 31 31 30 31 30 31 366

1997 31 28 31 30 31 30 31 31 30 31 30 31 365

1998 31 28 31 30 31 30 31 31 30 31 30 31 365

1999 31 28 31 30 31 30 31 31 30 31 30 31 365

2000 31 29 31 30 31 30 31 31 30 31 30 31 366

2001 31 28 31 30 31 30 31 31 30 31 30 31 365

2002 31 28 31 30 31 30 31 31 30 31 30 31 365

2003 31 28 31 30 31 30 31 31 30 31 30 31 365

Total | 620 | 565 | 620 | 600 | 620 | 600 | 620 | 621 | 617 | 651 | 630 | 651 | 7,415

Complete Years=20; Partial Years=1; Missing Years=0

Table 43: Number of measurements by month and year for gauge: 02MC027

Year | Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
1986 0 1 13 25 10 2 0 0 0 0 0 0 51
1987 0 1 11 30 0 1 0 0 0 0 0 0 43
1988 0 1 12 30 5 0 0 0 0 0 0 0 48
1989 0 0 12 30 31 24 0 0 0 0 0 0 97
1990 0 0 25 30 31 1 0 0 0 0 0 0 87
1991 0 0 25 30 20 1 0 0 0 0 0 0 76
1992 0 0 14 30 11 0 0 0 0 0 0 0 55
Total 0 3 112 205 108 29 0 0 0 0 0 0 457

Complete Years=0; Partial Years=7; Missing Years=0
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Table 44: Number of measurements by month and year for gauge: 02MC028

Year | Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total

1985 0 0 0 0 10 30 31 31 30 31 30 31 224

1986 31 28 31 30 31 30 31 31 30 31 30 31 365

1987 31 28 31 30 31 30 31 31 30 31 30 31 365

1988 31 29 31 30 31 30 31 31 30 31 30 31 366

1989 31 28 31 30 31 30 31 31 30 31 30 31 365

1990 31 28 31 30 31 30 31 31 30 31 30 31 365

1991 31 28 31 30 31 30 31 31 30 31 30 31 365

1992 31 29 31 30 31 30 31 31 30 31 30 31 366

1993 31 28 31 30 31 30 31 31 30 31 30 31 365

1994 31 28 31 30 31 30 31 31 30 31 30 31 365

1995 31 28 31 30 31 30 31 31 30 31 30 31 365

1996 31 29 31 30 31 30 31 31 30 31 30 31 366

1997 31 28 31 30 31 30 31 31 30 31 30 31 365

1998 31 28 31 0 0 0 0 0 0 0 0 0 90

Total | 403 | 367 | 403 | 360 | 382 | 390 | 403 | 403 | 390 | 403 | 390 | 403 | 4,697

Complete Years=12; Partial Years=2; Missing Years=0

Table 45: Number of measurements by month and year for gauge: 02MC030

Year | Jan Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Total
1986 0 1 3 1 1 0 0 0 0 0 0 0 6
1987 0 1 16 10 0 1 0 0 0 0 0 0 28
1988 0 1 16 10 0 0 0 0 0 0 0 0 27
1989 0 0 6 18 10 0 0 0 0 0 0 0 34
1990 0 0 25 27 8 1 0 0 0 0 0 0 61
1991 0 0 25 21 0 1 0 0 0 0 0 0 47
1992 0 0 6 24 0 0 0 0 0 0 0 0 30
1993 0 0 5 28 0 0 0 0 0 0 0 0 33
1994 0 0 8 21 9 0 0 0 0 0 0 0 38
1995 0 0 11 1 0 0 0 0 0 0 0 0 12
1996 0 0 4 15 5 0 0 0 0 0 0 0 24
1997 0 0 5 18 1 0 0 0 0 0 0 0 24
1998 0 0 2 7 0 5 3 0 0 0 0 0 17
1999 0 0 5 10 0 0 0 0 0 0 0 0 15
2000 0 1 12 15 4 0 0 0 0 0 0 0 32
2001 0 0 0 11 0 0 0 0 0 0 0 0 11
2002 0 0 1 12 8 0 0 0 0 0 0 0 21
2003 0 0 7 6 8 0 0 0 0 0 0 0 21
Total 0 4 157 | 255 54 8 3 0 0 0 0 0 481

Complete Years=0; Partial Years=18; Missing Years=0
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Appendix D

Stream Gauge Analysis 02LB005 - South Nation River
near Plantagenet
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Stream Gauge Analysis
South Nation River near Plantagenet Springs

Summary

A compilation of various analyses of streamflow measurements and associated statistics
for the stream gauge located on the South Nation River near Plantagenet Springs was
undertaken. The analyses and statistics are based on the latest hydrometric data published
in HYDAT 2003 by Water Survey Canada. The data is analysed and presented as
available, in its raw format.

For selected analyses, three discrete time intervals are used to summarize the data: all
time; Jan 1, 1961 to Dec 31, 1990; Jan 1, 1971 to Dec 31, 2000. The latter two periods
were selected to assess long-term trends over 30 year averages, and to compare with
climate trends derived from corresponding Environment Canada Climate Normals.

Updated low flow frequency analysis and flood frequency analysis were undertaken

using the complete data set with LFA and CFA software packages published by
Environment Canada.

Table 46: Stream Gauge Attributes, South Nation River near Plantagenet Springs

WSC Station 1D 02LB005

Description South Nation River near
Plantagenet Springs

Latitude 45.516944
Longitude -74.978222
Drainage Area 3,810 km?

Record Start Date | April 1, 1915

@ GeuzingStation Record End Date | December 31, 2003

= Drainage Area

Still Active Yes
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Raisin Regicn
,;.,,_/ Conservation Authority
i
Office de protection de la
nature de la region Raisin

SourH Nation
CONSERVATION
DE LA Natiow Sun

Table 47: Mean Monthly Flows, S. Nation River nr. Plantagenet Springs; Apr 1, 1915 to Dec 31, 2003

Month Mean Flow M_ean Monthly Discharge Proportional C_umulative
rate (m3/s) Discharge (Mm?3) (m3/ha) Discharge Discharge
January 22.3 60 157 4% 4%
February 21.4 52 136 4% 8%
March 121.8 326 856 24% 32%
April 198.5 515 1,351 38% 70%
May 37.8 101 266 7% 77%
June 15.6 40 106 3% 80%
July 9.0 24 63 2% 82%
August 6.9 19 49 1% 83%
September 6.5 17 44 1% 84%
October 17.2 46 121 3% 88%
November 324 84 221 6% 94%
December 31.6 85 222 6% 100%

Table 48: Mean Monthly Flows, S. Nation River nr. Plantagenet Springs; Jan 1, 1961 to Dec 31, 1990

Month Mean Flow M_ean Monthly Discharge Proportional C_umulative
rate (m3/s) Discharge (Mm3) (m3/ha) Discharge Discharge
January 18.2 49 128 1% 1%
February 24.7 60 157 1% 8%
March 115.3 309 810 23% 30%
April 185.6 481 1,263 35% 66%
May 38.2 102 268 7% 73%
June 14.3 37 97 3% 76%
July 9.3 25 65 2% 78%
August 8.9 24 63 2% 79%
September 8.2 21 56 2% 81%
October 21.1 57 148 4% 85%
November 38.0 99 259 7% 92%
December 39.5 106 277 8% 100%

Table 49: Mean Monthly Flows, S. Nation River nr. Plantagenet Springs; Jan 1, 1961 to Dec 31, 2000

Month Mean Flow M_ean Monthly Discharge P_roportional C_umulative
rate (m3/s) Discharge (Mm?3) (m3/ha) Discharge Discharge
January 31.2 84 220 5% 5%
February 33.3 81 212 5% 11%
March 124.7 334 877 22% 32%
April 202.0 524 1,374 34% 66%
May 43.3 116 304 7% 73%
June 19.5 50 132 3% 77%
July 11.2 30 79 2% 79%
August 10.6 28 74 2% 80%
September 8.9 23 61 1% 82%
October 24.8 66 174 1% 86%
November 39.8 103 271 7% 93%
December 41.5 111 292 7% 100%
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Figure 35: Average Monthly Discharges, South Nation River near Plantagenet Springs

Average Monthly Discharges
South Nation River near Plantagenet Springs (Gauge 02LB005)
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Figure 36: Average Daily Flows, South Nation River near Plantagenet Springs

Average Daily Flow Measurements
South Nation River near Plantagenet Springs (Gauge 02LB005)

1000
£\
T 100 ,/ AN
= 1
s 4 \
£ J '
o
2 .
(]
8 V
3 10 W
o 4
1

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

[— All Time (Apr 1, 1915 - Dec 31, 2003) — 1961-1990 — 1971-2000

Water Budget: Conceptual Understanding; Appendices
Version 1.1.0, October 2009 Appendix E - 3



P ROT E CT I O N Conservation Authority SouTH NATION

Office de protection de la CONSERVATION
DE LEAU POTABLE A LA SOURCE

nature de la region Raisin DE LA Natiow Sun

| DRINKING WA-TER SOURCE Raisin Regicn
AN

Table 50: Summary of Annual Flows, South Nation River near Plantagenet Springs

Year D:.:(z:}/x::ge M:?I;SQ Me:;.?: Q r?:;: Date 2‘:7: Date 3?:4/]'8“ Date C::sM/asx Date
1915 1,081 13.1 4.5 0.6 Jul 27 236 Apr 8 0.6 Aug 2 179 Apr 12
1916 4,265 51.4 9.1 2.3 Aug 29 705 Apr 4 2.4 Sep 22 651 Apr 8
1917 2,901 35.1 6.8 1.4 Feb 18 807 Apr 3 2.0 Feb 21 700 Apr 17
1918 4,501 54.4 10.5 1.4 Jan 20 983 Apr 3 1.4 Feb 4 784 Apr 6
1919 4,218 51.0 11.9 2.3 Aug 14 714 Mar 27 2.3 Dec 31 556 Mar 28
1920 2,947 35.5 4.5 0.0 Feb 19 682 Mar 26 0.0 Feb 25 532 Mar 30
1921 3,592 43.4 5.7 0.6 Jun 23 640 Mar 22 1.1 Sep 22 502 Mar 24
1922 2,542 30.7 4.5 0.6 Jan 26 496 Mar 16 0.8 Jan 30 375 Apr 13
1923 2,592 31.3 5.7 0.6 Jan 30 575 Apr 14 0.6 Feb 10 502 Apr 14
1924 3,670 44.2 5.7 0.0 Jul 11 671 Apr 8 0.0 Jul 17 527 Apr 12
1925 3,876 46.8 11.2 0.6 Jan 1 748 Mar 28 0.6 Jan 7 641 Mar 31
1926 3,735 45.1 7.4 1.0 Jul 25 949 Apr 24 1.0 Jul 31 783 Apr 28
1927 4,237 51.2 11.2 1.0 Aug 13 818 Mar 19 1.0 Sep 18 654 Mar 22
1928 5,618 67.7 19.0 1.8 Jun 21 1,010 Apr 8 2.0 Sep 10 748 Apr 11
1929 4,220 51.0 4.0 0.3 Sep 8 767 Mar 24 0.3 Sep 14 642 Mar 27
1930 2,432 29.4 2.8 0.0 Aug 13 510 Apr 7 0.0 Aug 19 403 Apr 9
1931 964 11.6 0.3 0.0 Jan 1 247 Mar 31 0.0 Jan 1 224 Apr 1
1932 4,057 48.9 12.7 2.8 Sep 22 750 Apr 12 3.0 Sep 27 650 Apr 15
1933 2,970 35.9 7.4 0.7 Jun 28 595 Apr 6 1.9 Sep 20 528 Apr 9
1934 4,694 56.7 4.5 2.8 Jul 1 1,010 Apr 10 2.8 Jul 7 963 Apr 14
1935 3,170 38.3 9.2 2.4 Dec 31 396 Mar 26 2.7 Dec 31 377 Mar 27
1936 3,784 45.6 5.7 2.1 Mar 1 651 Mar 26 2.2 Mar 5 601 Mar 28
1937 3,557 43.0 9.2 2.4 Oct 10 784 Apr 9 2.6 Oct 12 583 Apr 12
1938 3,629 43.8 3.5 1.6 Jul 21 1,180 Mar 26 1.6 Nov 16 902 Mar 30
1939 4,820 58.2 7.9 2.8 Jul 28 864 Apr 22 2.6 Apr 1 713 Apr 25
1940 26,070 314.1 286.0 4.0 Apr 1 685 Apr 13 4.4 Apr 1 606 Apr 19
1941 11,760 142.1 58.6 6.8 Apr 30 535 Apr 7 12.0 Apr 30 372 Apr 9
1942 17,108 206.7 140.0 15.7 Apr 30 640 Mar 28 27.1 Apr 30 493 Mar 30
1943 29,247 353.4 413.0 2.3 Mar 22 580 Apr 4 21.1 Mar 22 539 Apr 8
1944 10,059 121.2 92.6 39.1 Apr 24 340 Mar 26 61.5 Apr 24 278 Mar 26
1945 5,596 67.6 28.3 2.8 Jul 8 688 Mar 23 3.1 Aug 23 600 Mar 25
1946 1,576 19.0 7.4 1.6 Jul 4 164 May 20 1.7 Jul 9 127 May 24
1947 5,913 71.4 18.5 2.5 Oct 25 1,080 Apr 10 2.7 Oct 29 950 Apr 14
1948 2,766 33.3 4.2 1.9 Sep 18 728 Mar 23 2.1 Sep 22 604 Mar 26
1949 3,052 36.9 5.0 1.2 Jul 7 745 Mar 31 1.3 Jul 22 598 Apr 4
1950 3,705 44.8 8.8 1.4 Aug 24 951 Apr 7 1.6 Aug 27 745 Apr 10
1951 4,942 59.7 12.9 2.8 Jun 14 1,190 Apr 2 3.1 Jun 18 876 Apr 6
1952 4,585 55.2 18.5 4.2 Aug 1 926 Apr 6 4.7 Aug 3 776 Apr 9
1953 2,617 31.6 5.2 0.6 Dec 1 456 Mar 27 0.6 Dec 7 408 Mar 29
1954 4,524 54.7 20.2 0.6 Feb 11 923 Apr 10 0.6 Feb 17 699 Apr 14
1955 3,229 39.0 3.2 0.6 Jun 11 1,010 Apr 8 0.6 Jul 4 796 Apr 11
1956 2,031 24.5 3.1 0.7 Jan 6 578 Apr 8 0.8 Jan 8 425 Apr 11
1957 1,522 18.4 5.1 0.3 Oct 3 240 Mar 16 0.5 Oct 5 163 Mar 21
1958 2,247 27.1 8.4 1.3 Feb 13 660 Mar 31 1.3 Feb 19 527 Apr 4
1959 2,017 24.4 5.0 1.3 Aug 8 544 Apr 6 1.4 Aug 9 428 Apr 9
1960 3,455 41.6 2.4 0.7 Oct 13 813 Apr 13 0.8 Oct 2 724 Apr 15
1961 1,993 24.1 2.4 0.7 Jan 27 382 Mar 29 0.8 Feb 2 293 Apr 3
1962 2,783 33.6 2.5 0.9 Sep 1 654 Apr 1 1.1 Sep 14 525 Apr 6
1963 2,528 30.5 2.9 0.8 Jul 31 869 Apr 3 0.9 Jan 12 642 Apr 7
1964 1,641 19.8 1.0 0.4 Sep 29 334 Mar 6 0.4 Oct 1 204 Mar 11
1965 2,101 25.4 3.2 0.6 Jul 31 250 Nov 28 0.6 Aug 2 178 Mar 13
1966 2,503 30.2 2.5 0.8 Sep 20 442 Mar 20 0.9 Oct 31 350 Mar 26
1967 2,992 36.1 4.5 0.5 Sep 20 821 Apr 4 0.8 Sep 21 588 Apr 7
1968 2,939 35.4 3.7 0.6 Sep 2 818 Mar 30 1.0 Sep 5 604 Apr 3
1969 3,867 46.7 5.2 1.0 Oct 16 637 Apr 9 1.0 Oct 17 510 Apr 12
1970 3,361 40.6 3.6 0.7 Jul 10 844 Apr 15 1.0 Jul 14 705 Apr 19
1971 3,830 46.3 2.8 1.7 Oct 3 1,010 Apr 20 1.9 Aug 23 888 Apr 23
1972 5,831 70.3 7.6 2.6 Sep 23 920 Apr 18 2.9 Sep 26 812 Apr 23
1973 5,575 67.4 8.3 2.2 Sep 16 850 Mar 19 2.5 Sep 19 656 Mar 22
1974 4,770 57.6 4.0 1.2 Aug 18 674 Apr 6 1.3 Aug 22 519 Apr 11
1975 4,076 49.2 5.0 0.5 Aug 20 844 Apr 20 0.6 Feb 15 643 Apr 23
1976 4,735 57.1 6.4 2.1 Aug 29 1,050 Mar 31 2.2 Aug 7 949 Apr 3
1977 4,287 51.8 3.9 1.7 Jul 10 759 Mar 17 1.8 Jul 13 646 Mar 20
1978 4,390 53.0 2.1 0.9 Aug 18 1,080 Apr 15 1.0 Sep 13 876 Apr 19
1979 3,939 47.6 5.7 0.9 Jul 25 801 Mar 26 0.9 Jul 28 539 Mar 29
1980 3,090 37.2 3.1 0.4 Aug 28 588 Mar 24 1.3 Aug 30 488 Mar 28
1981 4,896 59.2 7.6 3.6 Jul 18 729 Feb 23 4.0 Aug 2 596 Feb 27
1982 3,626 43.8 4.6 1.0 Aug 22 875 Apr 3 1.0 Aug 24 654 Apr 7
1983 4,259 51.5 4.8 0.7 Sep 12 495 Mar 20 0.8 Jun 22 285 Mar 22
1984 3,611 43.5 2.9 1.1 Sep 26 703 Apr 7 1.2 Oct 2 562 Apr 9
1985 2,846 34.4 3.3 0.5 Aug 12 452 Mar 15 0.6 Jun 4 367 Mar 19
1986 3,938 47.6 8.5 4.1 Jul 25 425 Mar 20 4.5 Jan 19 272 Mar 25
1987 3,300 39.9 5.1 1.3 Aug 28 794 Mar 28 1.5 Aug 31 589 Apr 1
1988 2,657 32.0 3.7 0.8 Aug 13 351 Mar 27 1.0 Jun 3 293 Apr 1
1989 2,774 33.5 2.9 1.2 Aug 30 669 Mar 30 1.3 Mar 14 415 Apr 3
1990 4,654 56.2 7.0 1.4 Sep 7 492 Apr 5 1.7 Sep 22 386 Mar 21
1991 3,769 45.5 2.9 0.9 Jul 21 501 Apr 10 1.2 Jul 23 362 Apr 13
1992 3,244 39.1 4.1 1.6 Jul 3 461 Apr 9 2.5 Jul 3 398 Apr 3
1993 4,813 58.2 5.4 2.6 Jul 26 886 Apr 11 3.1 Sep 23 695 Apr 15
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Year D:L:;:l/z::ge M:?';SQ Mei:;?: Q g‘f;: Date Sff?: Date Qn?,y"/lsn Date (EZSM/an Date
1994 3,823 46.2 5.4 1.8 Sep 25 697 Apr 15 2.4 Sep 27 645 Apr 18
1995 3,413 41.2 4.6 0.7 Jul 16 342 Mar 17 1.0 Jul 16 293 Jan 23
1996 5,488 66.1 10.2 1.7 Sep 7 464 Jan 21 2.2 Sep 8 370 Feb 28
1997 4,061 49.1 4.4 0.8 Aug 11 815 Apr 7 1.0 Aug 11 585 Apr 10
1998 4,159 50.3 6.3 1.9 Aug 9 913 Mar 31 2.4 Aug 9 780 Apr 4
1999 3,640 44.0 3.9 1.1 Aug 23 672 Apr 3 1.2 Aug 24 615 Apr 8
2000 4,634 55.8 5.7 1.0 Sep 7 503 Apr 9 1.3 Sep 10 361 Apr 15
2001 2,600 31.4 2.8 0.8 Sep 17 800 Apr 12 0.8 Aug 15 618 Apr 15
2002 3,409 41.2 4.3 0.4 Sep 23 416 Apr 2 0.4 Sep 26 341 Apr 6
2003 3,693 44.6 4.1 1.1 Sep 13 441 Mar 30 1.2 Sep 15 399 Mar 31
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Figure 37: Annual Discharges, South Nation River near Plantagenet Springs

Annual Discharges
South Nation River near Plantagenet Springs (Gauge 02LB005)

Drainage Area: 3,810 km? (381,400 ha)
Average Measurement: 3,619 m3ha
Note: Totals from 1940 to 1944 were not

6.000 included in the computation of averages as
' these years were only partially measured.

Discharge (m3ha)

Figure 38: Average Flow Measurements, South Nation River near Plantagenet Springs

Annual Flow Measurements
South Nation River near Plantagenet Springs (02LB005)
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Table 51: Ranked Flow Curve Statistics, South Nation River near Plantagenet Springs

Period Data Mean Flow Median Flow Low Flow -Q90
Points (m3/s) (m3/s) (m3/s)

All Time (April 1, 1915 to December 12, 2003) 29,851 44.1 9.2 1.6

January 1, 1961 to December 31, 1990 10,956 43.4 10.1 1.7

January 1, 1971 to December 31, 2000 10,957 49.1 13.7 2.2

Figure 39: Ranked Flow Curve, S. Nation River nr Plantagenet Springs (Apr 1, 1915 to Dec 31, 2003)
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= Streamflow === Mean Annual Flow (44.1 m3/s) = Median Streamflow (9.2 m3/s) == Lower Decile Streamflow (1.6 m3/s) ‘
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Figure 40: Ranked Flow Curve, S. Nation River nr Plantagenet Springs (Jan 1, 1961 to Dec 31, 1990)

Ranked Flow Curve
South Nation River near Plantagenet Springs (Gauge 02LB005)
1/1/1961 to 12/31/1990
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= Streamflow === Mean Annual Flow (43.4 m3/s) === Median Streamflow (10.1 m3/s) === Lower Decile Streamflow (1.7 m3/s) ‘

Figure 41: Ranked Flow Curve, S. Nation River nr Plantagenet Springs (Jan 1, 1971 to Dec 31, 2000)

Ranked Flow Curve
South Nation River near Plantagenet Springs (Gauge 02LB005)
1/1/1971 to 12/31/2000
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Table 52: Low Flow Frequency Analysis, South Nation River near Plantagenet Springs

Recurrence Interval (yrs) Drought Estimate Flow (m3/s)
1.005 46.04
1.01 33.86
1.11 7.341
1.25 3.3
2 0.52
5 0.0514
10 0.0178
20 0.0115
50 0.0101
100 0.0099
200 0.0099
GUMBEL Ill DISTRIBUTION - Parameters by Smallest Observed Drought
N=89 XMIN= .010 A= 45196 E= .0099 U= 1.1578

Figure 42: Low Flow Curve, South Nation River near Plantagenet Springs

Low Frequency Analysis - Gumbel Il Analysis
South Nation River near Plantagenet Springs (02LB005)
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Table 53: Flood Frequency Analysis, South Nation River near Plantagenet Springs

Recurrence Interval (yrs) Exceedance Probability Flood Flow (m3/s)
1.003 0.997 -
1.05 0.952 315
1.25 0.8 487
2 0.5 686
5 0.2 886
10 0.1 982
20 0.05 1050
50 0.02 1130
100 0.01 1170
200 0.005 1200
500 0.002 1240
Log Pearson Type lll Distribution. Parameters estimated by maximum likelihood.
Parameters: A=-.1918, B=3.807, Log(M)=7.199, M=1339; Sample Size = 89 (1 Low Outlier)

Figure 43: Flood Frequency Curve, South Nation River near Plantagenet Springs

Annual Maximum Flows (1915 to 2003)

Flood Frequency Analysis - Log Pearson Type Ill Distribution
South Nation River near Plantagenet Springs (02LB005)

10000

1000

Flow (m3/s)

100

10
Return Period (Years)

100

1000

Water Budget: Conceptual Understanding; Appendices

Version 1.1.0, October 2009

Appendix E - 10




| DRINKING WATER SOURCE

PROTECTION

DE LEAU POTABLE A LA SOURCE \_

Table 54: Flow Metrics for South Nation River near Plantagenet (MOEE, 1995)

Raisin Regicn
,;.,,_/ Conservation Authority
i
A Office de protection de la
nature de la region Raisin

SourH Nation

CONSERVATION

DE LA Natiow Sun

Parameter Description Value (m?3/s)
Q2 FLOOD FLOW WITH A 2 YEAR RECURRENCE INTERVAL 654.9
Q5 FLOOD FLOW WITH A 5 YEAR RECURRENCE INTERVAL 796.8
Q10 FLOOD FLOW WITH A 10 YEAR RECURRENCE INTERVAL 832.9
Q20 FLOOD FLOW WITH A 20 YEAR RECURRENCE INTERVAL 852.1
Q50 FLOOD FLOW WITH A 50 YEAR RECURRENCE INTERVAL 866.3
Q100 FLOOD FLOW WITH A 100 YEAR RECURRENCE INTERVAL 872.8
15Q1_005 15-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 6.219
15Q1_01 15-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 5.595
15Q1_111 15-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 3.301
15Q1_25 15-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 2.5
15Q2 15-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 1.303
15Q5 15-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.528
15Q10 15-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.281
15Q20 15-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.145
15Q50 15-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.049
15Q100 15-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.011
15Q200 15-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0
1Q1_005 1-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 4.845
1Q1 01 1-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 4.33
1Q1_111 1-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 2.471
1Q1_25 1-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 1.839
1Q2 1-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.92
1Q5 1-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.353
1Q10 1-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.181
1Q20 1-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.089
1Q50 1-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.028
1Q100 1-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.004
1Q200 1-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0
30Q1_005 30-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 8.311
30Q1_01 30-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 7.429
30Q1_111 30-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 4.249
30Q1_25 30-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 3.169
30Q2 30-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 1.597
30Q5 30-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.626
30Q10 30-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.331
30Q20 30-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.174
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30Q50 30-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.069
30Q100 30-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.028
30Q200 30-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.005
3Q1_005 3-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 4.958
301 01 3-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 4.442
3Q1_111 3-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 2.566
3Q1_25 3-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 1.923
3Q2 3-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.976
3Q5 3-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.381
3Q10 3-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.197
3Q20 3-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.097
3Q50 3-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.03
3Q100 3-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.003
3Q200 3-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0
7Q1_005 7-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 5.106
7Q1_01 7-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 4.604
70Q1_111 7-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 2.746
7Q1_25 7-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 2.091
7Q2 7-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 1.1
7Q5 7-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.448
7Q10 7-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.236
7Q20 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.118
7Q50 7-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.034
7Q100 7-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0
7Q200 7-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0
7Q20_JAN JANUARY (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.258
7Q20_FEB ::NETBERRR/AAIT_Y (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE 0.483
7Q20_MAR MARCH (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.303
7Q20_APR APRIL (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 12.672
7Q20_MAY MAY (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 2.813
7Q20_JUN JUNE (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.652
7Q20_JUL JULY (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.249
7Q20_AUG AUGUST (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.054
7Q20_SEP |SNE'|'F|)5TREV,\£\I|3_ER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE 0.091
7Q20_OCT OCTOBER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.053
7Q20_NOV :\’l\ﬁ_\éil\ciER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE 0.437
7Q20_DEC DECEMBER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTE’L 0.758
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Appendix E

Stream Gauge Analysis 02LB008 - Bear Brook near
Bourget
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Stream Gauge Analysis

Bear Brook near Bourget (02LB008)

Summary

A compilation of various analyses of streamflow measurements and associated statistics
for the stream gauge located on the Bear Brook near Bourget was undertaken. The
analyses and statistics are based on the latest hydrometric data published in HYDAT
2003 by Water Survey Canada. The data is analysed and presented as available, in its raw

format.

Low flow frequency analysis and flood frequency analysis were undertaken using the
complete data set with LFA and CFA software packages published by Environment

Canada.

Table 55: Stream Gauge Attributes, Bear Brook near Bourget

WSC Station ID

02LB008

Description Bear Brook near Bourget
Latitude 45.425889

Longitude -75.153694

Drainage Area 440 km?

Record Start Date

March 10, 1976

. Gauging Station Record End Date

Dec 31, 2003

,_r Drainage Area
Still Active

Yes

This station was originally started in 1949 and it ran until 1969. It was later re-
commissioned by WSC in 1976. For this report, original flow measurements prior to

1969 have not been reconciled.
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Table 56: Mean Monthly Flows, Bear Brook near Bourget; Mar 10, 1976 to Dec 31, 2003

Month Mean Flow M_ean Monthly | Discharge P_roportional C_umulative
rate (m3/s) | Discharge (m3) | (m3ha) Discharge Discharge

January 2.62 7,026,099 160 4% 4%
February 3.89 9,422,032 214 5% 9%
March 15.90 42,591,046 968 23% 31%
April 23.45 60,776,278 1,381 32% 64%
May 5.15 13,790,878 313 7% 71%
June 2.98 7,718,686 175 4% 75%
July 1.09 2,928,477 67 2% 77%
August 1.21 3,229,979 73 2% 79%
September 1.43 3,709,022 84 2% 81%
October 3.21 8,600,594 195 5% 85%
November 5.46 14,165,153 322 8% 93%
December 5.06 13,546,592 308 7% 100%

Figure 44: Average Monthly Discharges, Bear Brook near Bourget

Average Monthly Discharges
Bear Brook near Bourget (02LB008)
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Figure 45: Average Daily Flows, Bear Brook near Bourget (Mar 10, 1976 to Dec 31, 2003)
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Table 57: Summary of Annual Flows, Bear Brook near Bourget

vear |2 | wore) | wore | morm | P2 | Gerey | P2t | more | Pt | (e | e
1976 Partial 9.78 1.59 0.19 Aug 22 0.19 Aug 28 219 Apr 4 180 Apr 4
1977 4,752 6.63 1.09 0.18 Jul 12 0.20 Jul 12 150 Mar 16 100 Mar 20
1978 4,838 6.75 0.68 0.13 Aug 14 0.14 Aug 19 214 Apr 15 145 Apr 18
1979 4,756 6.64 1.54 0.16 Jul 25 0.17 Jul 27 265 Mar 25 111 Mar 29
1980 3,227 4.50 1.08 0.15 Mar 2 0.16 Mar 5 116 Mar 23 67 Mar 28
1981 7,110 9.92 3.98 0.32 Aug 2 0.40 Aug 2 270 Feb 21 155 Feb 26
1982 4,016 5.60 0.83 0.13 Aug 18 0.14 Aug 22 153 Apr 2 95 Apr 7
1983 4,864 6.79 2.30 0.12 Sep 8 0.13 Sep 11 85 Mar 20 54 Mar 20
1984 4,303 6.00 1.30 0.16 Sep 21 0.17 Sep 26 172 Apr 6 100 Apr 8
1985 3,652 5.10 0.70 0.10 Aug 24 0.11 Sep 18 105 Mar 15 71 Mar 19
1986 3,936 5.49 2.30 0.17 Jul 24 0.26 Jul 25 53 May 21 35 May 26
1987 3,647 5.09 1.66 0.17 Aug 28 0.20 Sep 8 121 Mar 27 81 Mar 31
1988 2,874 4.01 1.40 0.16 Aug 21 0.18 Aug 23 59 Mar 27 45 Apr 1
1989 2,834 3.95 0.82 0.11 Jul 26 0.12 Jul 27 106 Mar 29 53 Apr 3
1990 4,719 6.58 2.86 0.21 Jul 14 0.24 Jul 15 87 Mar 18 64 Mar 21
1991 4,124 5.75 0.91 0.17 Jul 29 0.19 Sep 14 95 Mar 29 59 Apr 2
1992 3,896 5.44 1.35 0.25 Jun 29 0.29 Jul 3 66 Apr 7 63 Apr 10
1993 5,266 7.35 1.78 0.21 Aug 11 0.23 Aug 14 107 Apr 11 82 Apr 13
1994 4,260 5.94 1.86 0.34 Jan 26 0.35 Jan 28 86 Apr 11 73 Apr 16
1995 4,022 5.61 2.53 0.20 Sep 29 0.24 Oct 3 52 Mar 17 41 Mar 22
1996 3,883 5.42 1.67 0.24 Sep 7 0.27 Sep 7 49 Nov 9 29 Apr 27
1997 2,830 3.95 0.63 0.14 Aug 11 0.15 Aug 12 97 Apr 8 52 Apr 14
1998 2,508 3.50 1.83 0.34 Sep 24 0.38 Sep 26 121 Mar 30 28 Apr 5
1999 3,815 5.32 1.54 0.13 Sep 3 0.14 Sep 4 90 Apr 7 78 Apr 9
2000 5,054 7.05 2.28 0.39 Sep 8 0.44 Feb 9 61 Mar 29 41 Apr 11
2001 2,789 3.89 1.30 0.13 Aug 8 0.15 Sep 24 89 Apr 11 66 Apr 14
2002 3,652 5.10 1.66 0.10 Sep 5 0.10 Sep 10 55 Jun 17 43 Jun 18
2003 4,258 5.94 1.35 0.11 Sep 13 0.12 Sep 14 55 Mar 29 43 Mar 31
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Figure 46: Annual Discharges, Bear Brook near Bourget
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Figure 47: Annual Flow Measurements, Bear Brook near Bourget
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Table 58: Ranked Flow Curve Statistics, Bear Brook near Bourget

Period

Data
Points

Mean Flow
(m3/s)

Median Flow
(m3/s)

Low Flow -Q90
(m3/s)

All Time (Mar 10, 1976 to Dec 31, 2003)

9,773

5.85

1.48

0.26

Figure 48: Ranked Flow Curve, Bear Brook near Bourget (Mar 10, 1976 to Dec 31, 2003)
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Table 59: Low Flow Frequency Analysis, Bear Brook near Bourget (1976 to 2003)

Recurrence Interval (yrs) Drought Estimate Flow (m3/s)
1.005 0.559
1.01 0.51
1.11 0.334
1.25 0.274
2 0.187
5 0.132
10 0.115
20 0.106
50 0.1
100 0.0981
200 0.0968
500 0.0959
7 Day Mean Low Flows
GUMBEL Il DISTRIBUTION - Parameters by Smallest Observed Drought
N=28 XMIN= .103 A= 125326 E= .0950 U= .2176

Figure 49: Low Flow Curve, Bear Brook near Bourget
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Table 60: Flood Frequency Analysis, Bear Brook near Bourget (1976 to 2003)

Return Period (yrs) Exceedance Probability Flood Flow (m?/s)
1.003 0.997 47.2
1.05 0.952 51.9
1.25 0.8 62.6
2 0.5 87.8
5 0.2 149
10 0.1 216
20 0.05 309
50 0.02 491
100 0.01 696
200 0.005 986
500 0.002 1560

Log Pearson Type Il Distribution. Parameters estimated by maximum likelihood.
LP3 PARAMETERS: A= 4349 B= 1.769 LOG(M)= 3.842 M= 46.63

Figure 50: Flood Frequency Curve, Bear Brook near Bourget

Flood Frequency Analysis - Log Pearson Type Ill Distribution
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Table 61: Flow Metrics for Bear Brook near Bourget (MOEE, 1995)

Parameter |Description Q (m?¥/s)
Q2 FLOOD FLOW WITH A 2 YEAR RECURRENCE INTERVAL 111.2
Q5 FLOOD FLOW WITH A5 YEAR RECURRENCE INTERVAL 166.1
Q10 FLOOD FLOW WITH A 10 YEAR RECURRENCE INTERVAL 203.2
Q20 FLOOD FLOW WITH A 20 YEAR RECURRENCE INTERVAL 2394
Q50 FLOOD FLOW WITH A 50 YEAR RECURRENCE INTERVAL 287.0
Q100 FLOOD FLOW WITH A 100 YEAR RECURRENCE INTERVAL 323.6
15Q1_005 |[15-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 0.818
15Q1_01 15-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 0.723
15Q1_111 |15-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.409
15Q1_25 15-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.314
15Q2 15-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.192
15Q5 15-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.131
15Q10 15-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.116
15Q20 15-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.109
15Q50 15-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.105
15Q100 15-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.104
15Q200 15-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.103
1Q1_005 1-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 0.409
1Q1_01 1-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 0.372
1Q1_111 1-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.242
1Q1_25 1-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.201
1Q2 1-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.144
1Q5 1-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.112
1Q10 1-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.104
1Q20 1-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.099
1Q50 1-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.097
1Q100 1-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.096
1Q200 1-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.095
30Q1_005 |30-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 1.414
30Q1_01 30-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 1.203
30Q1_111 |30-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.572
30Q1_25 30-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.411
30Q2 30-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.233
30Q5 30-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.165
30Q10 30-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.152
30Q20 30-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.148
30Q50 30-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.146
30Q100 30-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.145
30Q200 30-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.145
3Q1_005 3-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 0.473
3Q1 01 3-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 0.425
3Q1_111 3-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.263
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Parameter |Description Q (m3/s)
3Q1_25 3-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.214
3Q2 3-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.149
3Q5 3-DAY LOW-FLOW WITH A5 YEAR RECURRENCE INTERVAL 0.115
3010 3-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.106
3Q20 3-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.102
3Q50 3-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.100
3Q100 3-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.099
3Q200 3-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.099
7Q1_005 7-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 0.546
7Q1 01 7-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 0.490
7Q1_111 7-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.299
7Q1 25 7-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.240
7Q2 7-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.161
7Q5 7-DAY LOW-FLOW WITH A5 YEAR RECURRENCE INTERVAL 0.120
70Q10 7-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.110
7Q20 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.105
7Q50 7-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.102
7Q100 7-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.101
7Q200 7-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.100
7Q20_JAN |JANUARY (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
0.263
INTERVAL
7Q20_FEB |FEBRUARY (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
0.129
INTERVAL
7Q20_MAR |MARCH (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
0.083
INTERVAL
7Q20_APR |APRIL (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
1.599
INTERVAL
7Q20_MAY |MAY (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
0.374
INTERVAL
7Q20_JUN |JUNE (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
0.297
INTERVAL
7Q20_JUL |JULY (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
0.156
INTERVAL
7Q20_AUG |AUGUST (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
0.110
INTERVAL
7Q20_SEP |SEPTEMBER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
0.095
INTERVAL
7Q20_OCT |OCTOBER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
0.201
INTERVAL
7Q20_NOV |NOVEMBER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
0.084
INTERVAL
7Q20_DEC |DECEMBER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
INTERVAL 0471
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Appendix F

Stream Gauge Analysis 02LB022 - Payne River near
Berwick
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Stream Gauge Analysis
Payne River near Berwick (02LB022)

Summary

A compilation of various analyses of streamflow measurements and associated statistics
for the stream gauge located on the Payne River near Berwick was undertaken. The
analyses and statistics are based on the latest hydrometric data published in HYDAT
2003 by Water Survey Canada. The data is analysed and presented as available, in its raw
format.

Updated low flow frequency analysis and flood frequency analysis were undertaken

using the complete data set with LFA and CFA software packages published by
Environment Canada.

Table 62: Stream Gauge Attributes, Payne River near Berwick

WSC Station ID 02LB022

Description Payne River near Berwick
Latitude 45.19156

Longitude -75.10464

Drainage Area 152 km?

Record Start Date | April 1, 1976

. Gauging Station
—+ Drainage Area

Record End Date | December 31, 2003

Still Active Yes

Note: This station was initially activated in 1976, and then decommissioned in 1997. In
2003 it was reactivated.
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Table 63: Mean Monthly Flows, Payne River near Berwick (Apr 1, 1976 to Dec 31, 2003)

Month Mean Flow M_ean Monthly Discharge P_roportional C_umulative
rate (m3/s) Discharge (Mm?3) (m3/ha) Discharge Discharge
January 1.18 3,168,502 208 6% 6%
February 1.64 3,971,639 261 7% 13%
March 4.63 12,397,612 816 22% 35%
April 6.01 15,577,684 1,025 28% 63%
May 1.46 3,911,602 257 7% 70%
June 0.62 1,606,568 106 3% 73%
July 0.32 852,452 56 2% 74%
August 0.25 659,781 43 1% 76%
September 0.36 940,030 62 2% 77%
October 111 2,963,205 195 5% 83%
November 1.87 4,840,402 318 9% 91%
December 1.83 4,888,080 322 9% 100%

Figure 51: Average Monthly Discharges, Payne River near Berwick

Average Monthly Discharges
Payne River near Berwick (02LB022)

10,000

1,000 +

Discharge (m3ha)
=
o
o

10 4

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month of Year

W AIl Time (Apr 1, 1976 to Dec 31, 2003) ‘

Water Budget: Conceptual Understanding; Appendices
Version 1.1.0, October 2009 Appendix F- 2



| DRINKING WATER SOURCE o
PROTECTION ) e,

DE L'EAU POTABLE A LA SOURCE \_

E

SourH Nation

CONSERVATION

DE LA Natiow Sun

Figure 52: Average Daily Flows, Payne River near Berwick
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Table 64: Summary of Annual Flows, Payne River near Berwick

Year Records|Discharge|Mean [Median (Min Date Q7Min |Date Max Date Q7Max |Date
(m3/ha) (m3/s) |(m3/s) [(m3/s) (m3/s) (m3/s) (m3/s)

1976 275 2,009 1.28 0.44 0.04| Augb6 0.05| Aug?7 31| May 20 26| Aprl
1977 365 4,710 2.27 0.42 0.08| Jul 29 0.11| Jul12 102| Mar 14 52| Mar 16
1978 365 5,807 2.80 0.28 0.02| Sep6 0.02| Sep 10 71| Apr 14 44| Apr 17
1979 281 2,796 1.75 0.61 0.01| Jul 20 0.01| Jul 25 39| Sep 15 12| Sep 20
1980 366 2,366 1.14 0.20 0.01| Aug 18 0.01| Aug 27 28| Mar 22 13| Mar 26
1981 365 3,731 1.80 0.74 0.07| Aug 2 0.08| Aug3 47| Feb 21 22| Feb 24
1982 365 3,272 1.58 0.17 0.01| Jul 22 0.01| Aug 13 49| Aprl 24| Apr3
1983 365 3,863 1.86 0.48 0.00| Sep 12 0.00| Sep 16 18| Mar 19 9| Dec 19
1984 366 3,073 1.48 0.40 0.02| Jul 29 0.02| Aug4 26| Apr6 15| Apr7
1985 365 2,702 1.30 0.26 0.00| Aug 20 0.00( Sep 20 25| Mar 13 15| Mar 17
1986 365 3,763 181 0.81 0.10| Jun 23 0.12| Jun 26 20| Sep 30 9| Mar 24
1987 365 2,901 1.40 0.40 0.03| Aug 27 0.04| Sep8 34| Mar 26 21| Mar 29
1988 366 2,513 1.21 0.37 0.01| Jun 20 0.02| Jun 22 21| Mar 26 10| Mar 31
1989 365 2,557 1.23 0.15 0.01| Aug 28 0.01| Sep 10 25| Mar 27 12| Aprl
1990 365 4,456 2.15 1.01 0.04| Jan3 0.05| Jan3 28| Apr4 13| Mar 18
1991 365 3,001 1.45 0.11 0.00| Aug 17 0.00| Sep2 32| Apr22 15| Apr12
1992 366 3,262 1.57 0.18 0.01| Aug 26 0.02| Aug 29 31| Mar 31 28| Apr2
1993 365 4,904 2.36 0.48 0.03| Aug 30 0.05| Aug 31 42| Apr 11 28| Apr12
1994 365 3,769 1.82 0.26 0.01| Sep7 0.01| Oct 16 33| April 26| Apr 16
1995 365 2,790 1.34 0.57 0.00| Sep 16 0.00f Oct4 18| Mar 17 11| Jan 22
1996 366 5,345 2.57 0.96 0.01| Sep6 0.02| Sep7 27| Feb 25 18| Feb 27
1997 90 1,447 2.83 0.88 0.20| Feb 18 0.23| Feb 18 26| Mar 30 11| Mar 31
1998

1999

2000

2001

2002

2003 275 3,328 2.13 0.91 0.02| Sep 12 0.02| Sep 23 18| Dec 12 12| Apr3
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Figure 53: Annual Discharges, Payne River near Berwick
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Figure 54: Average Flow Measurements, Payne River near Berwick
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Table 65: Ranked Flow Curve Statistics, Payne River near Berwick

Period

Data
Points

Mean Flow
(m3/s)

Median Flow
(m3/s)

Low Flow -Q90
(m3/s)

All Time (April 1, 1976 to December 31, 2003) 7,860

1.75

0.41

0.04

Figure 55: Ranked Flow Curve, Payne River near Berwick (Apr 1, 1976 to Dec 31, 2003)
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Table 66: Low Flow Frequency Analysis, Payne River near Berwick

Recurrence Interval (yrs) Drought Estimate Flow (m3/s)
1.005 0.318
1.01 0.264
1.11 0.106
1.25 0.0656
2 0.0211
5 0.0042
10 0.0011
GUMBEL IIl DISTRIBUTION - Parameters by Smallest Observed Drought
N=21 XMIN= .000 A= .76008 E= -.0008 U= .0347; Period of zero flow = 19 years
Figure 56: Low Flow Curve, Payne River near Berwick
Low Flow Frequency Analysis
Payne River near Berwick (02LB022)
7 Day Mean Low Flows (1976 to 1997)
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Table 67: Flood Frequency Analysis, Payne River near Berwick

Recurrence Interval (yrs) Exceedance Probability Flood Flow (m3/s)
1.003 0.997 16.4
1.05 0.952 18.6
1.25 0.8 22.2
2 0.5 29.4
5 0.2 44
10 0.1 57.4
20 0.05 73.8
50 0.02 102
100 0.01 128
200 0.005 162
500 0.002 219
SOLUTION OBTAINED VIA MAXIMUM LIKELIHOOD
LP3 PARAMETERS: A= .2667; B= 2.689; LOG(M)= 2.751; M = 15.65

Figure 57: Flood Frequency Curve, Payne River near Berwick

Payne River near Berwick (02LB022)

Annual Maximum Flows (1976 to 1997)

Flood Frequency Analysis - Log Pearson Type Il Distribution
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Table 68: Flow Metrics for South Nation River near Plantagenet (MOEE, 1995)

Raisin Regicn
,;.,,_/ Conservation Authority
i
A Office de protection de la
nature de la region Raisin

SourH Nation

CONSERVATION

DE LA Natiow Sun

Parameter Description Value (m?3/s)
Q2 FLOOD FLOW WITH A 2 YEAR RECURRENCE INTERVAL 36.9
Q5 FLOOD FLOW WITH A 5 YEAR RECURRENCE INTERVAL 56.4
Q10 FLOOD FLOW WITH A 10 YEAR RECURRENCE INTERVAL 70.5
Q20 FLOOD FLOW WITH A 20 YEAR RECURRENCE INTERVAL 84.9
Q50 FLOOD FLOW WITH A 50 YEAR RECURRENCE INTERVAL 104.7
Q100 FLOOD FLOW WITH A 100 YEAR RECURRENCE INTERVAL 120.5
15Q1_005 15-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 0.339
15Q1_01 15-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 0.290
15Q1_111 15-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.134
15Q1_25 15-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.090
15Q2 15-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.035
15Q5 15-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.009
15Q10 15-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.003
15Q20 15-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.001
15Q50 15-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.000
15Q100 15-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.000
15Q200 15-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.000
1Q1_005 1-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 0.203
1Q1 01 1-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 0.175
1Q1_111 1-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.082
1Q1_25 1-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.055
1Q2 1-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.021
1Q5 1-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.005
1Q10 1-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.002
1Q20 1-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.000
1Q50 1-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.000
1Q100 1-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.000
1Q200 1-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.000
30Q1_005 30-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 0.560
30Q1_01 30-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 0.471
30Q1_111 30-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.199
30Q1_25 30-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.128
30Q2 30-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.046
3005 30-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.013
30Q10 30-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.006
30Q20 30-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.004
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Parameter Description Value (m?3/s)
30Q50 30-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.003
30Q100 30-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.002
30Q200 30-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.002
3Q1_005 3-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 0.224
301 01 3-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 0.191
3Q1_111 3-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.089
3Q1_25 3-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.059
3Q2 3-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.023
3Q5 3-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.006
3Q10 3-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.003
3Q20 3-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.001
3Q50 3-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.000
3Q100 3-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.000
3Q200 3-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.000
7Q1_005 7-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 0.259
7Q1_01 7-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 0.222
70Q1_111 7-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.103
7Q1_25 7-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.069
7Q2 7-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.027
7Q5 7-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.007
7Q10 7-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.003
7Q20 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.001
7Q50 7-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.000
7Q100 7-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.000
7Q200 7-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.000
7Q20_JAN JANUARY (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.041
7020 FEB FEBRUARY (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
- INTERVAL 0.000
7Q20_MAR MARCH (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.000
7Q20_APR APRIL (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.397
7Q20_MAY MAY (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.100
7Q20_JUN JUNE (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.031
7Q20_JUL JULY (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.011
7Q20_AUG AUGUST (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.003
7Q20_SEP SEPTEMBER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
INTERVAL 0.000
7Q20_OCT OCTOBER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.005
7020 _NOV NOVEMBER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE
- INTERVAL 0.000
7Q20_DEC DECEMBER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTRV’L 0.222
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Appendix G

Stream Gauge Analysis 02MCO001- Raisin River near
Williamstown
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Stream Gauge Analysis
Raisin River near Williamstown

Summary

A compilation of various analyses of streamflow measurements and associated statistics
for the stream gauge located on the Raisin River near Williamstown was undertaken. The
analyses and statistics are based on the latest hydrometric data published in HYDAT
2003 by Water Survey Canada. The data is analysed and presented as available, in its raw
format.

For selected analyses, three discrete time intervals are used to summarize the data: all
time; Jan 1, 1961 to Dec 31, 1990; Jan 1, 1971 to Dec 31, 2000. The latter two periods
were selected to assess long-term trends over 30 year averages, and to compare with
climate trends derived from corresponding Environment Canada Climate Normals.

Updated low flow frequency analysis and flood frequency analysis were undertaken

using the complete data set with LFA and CFA software packages published by
Environment Canada.

Table 69: Stream Gauge Attributes, Raisin River near Williamstown

WSC Station ID 02MC001

Description Raisin River near Williamstown
Latitude 45.15542

Longitude -74.63803

Drainage Area 404 km?

Record Start Date | Nov 1, 1960

@ GeugngStation Record End Date | December 31, 2003

,_r Drainage Area

Still Active Yes
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Table 70: Mean Monthly Flows, Raisin River near Williamstown; Nov 1, 1960 to Dec 31, 2003

Month Mean Flow M.ean Monthly | Discharge Proportional C_umulative
rate (m3/s) | Discharge (m3) | (m3ha) Discharge Discharge
January 2.77 7,432,107 184 5% 5%
February 3.28 7,927,123 196 5% 10%
March 12.38 33,161,262 821 21% 30%
April 21.01 54,448,897 1,348 34% 64%
May 5.24 14,042,409 348 9% 73%
June 2.31 5,988,502 148 4% 76%
July 0.86 2,298,260 57 1% 78%
August 0.68 1,810,521 45 1% 79%
September 0.72 1,859,527 46 1% 80%
October 2.50 6,701,263 166 4% 84%
November 4.80 12,431,092 308 8% 92%
December 474 12,693,572 314 8% 100%
Table 71: Mean Monthly Flows, Raisin River near Williamstown; Jan 1, 1961 to Dec 31, 1990
Month Mean Flow M_ean Monthly | Discharge Proportional C_umulative
rate (m3/s) | Discharge (m3) | (m3ha) Discharge Discharge
January 2.32 6,211,180 154 4% 4%
February 3.18 7,691,169 190 5% 9%
March 12.83 34,371,072 851 21% 30%
April 20.31 52,649,308 1,303 33% 63%
May 5.09 13,629,368 337 8% 71%
June 1.77 4,583,952 113 3% 74%
July 0.80 2,146,205 53 1% 76%
August 0.73 1,964,130 49 1% 77%
September 0.90 2,331,906 58 1% 78%
October 2.75 7,373,691 183 5% 83%
November 5.24 13,575,369 336 8% 91%
December 5.21 13,951,842 345 9% 100%
Table 72: Mean Monthly Flows, Raisin River near Williamstown; Jan 1, 1971 to Dec 31, 2000
Month Mean Flow M_ean Monthly | Discharge P_roportional C_umulative
rate (m3/s) | Discharge (m?®) | (m%ha) Discharge Discharge
January 3.37 9,028,683 223 5% 5%
February 3.95 9,565,510 237 6% 11%
March 13.35 35,752,347 885 21% 32%
April 21.15 54,811,267 1,357 32% 64%
May 5.52 14,780,935 366 9% 73%
June 2.13 5,530,579 137 3% 76%
July 1.01 2,706,277 67 2% 78%
August 0.61 1,632,412 40 1% 79%
September 0.79 2,048,426 51 1% 80%
October 2.79 7,483,217 185 4% 84%
November 4.99 12,930,853 320 8% 92%
December 4.99 13,364,581 331 8% 100%
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Figure 58: Average Monthly Discharges, Raisin River near Williamstown

Average Monthly Discharges
Raisin River near Williamstown (Gauge 02MCO001)
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Figure 59: Average Daily Flows, Raisin River near Williamstown

Average Daily Flow Measurements
Raisin River near Williamstown (Gauge 02MCO001)
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Table 73: Summary of Annual Flows, Raisin River near Williamstown

Year Meznn! /Fsl)ow MEd(i:;n/:;]'ow (:?:.7;) Date (anzm/i:) Date (31:72) Date (anzMa/s x) Date

1960 0.28 0.22 0.17 Dec 14 0.17 Dec 28 0.57 Nov 19 0.48 Nov 24
1961 3.52 0.93 0.07 Feb 1 0.08 Feb 6 43.60 Mar 29 31.14 Apr 4
1962 5.76 0.93 0.11 Jul 20 0.13 Jul 8 114.00 Mar 31 69.66 Apr 4
1963 5.00 0.82 0.06 Aug 1 0.07 Aug 4 131.00 Apr 1 97.09 Apr 6
1964 2.72 0.29 0.00 Sep 4 0.00 Sep 7 35.10 Mar 8 25.23 Mar 11
1965 3.42 1.47 0.01 Jul 19 0.01 Jul 25 28.30 Nov 29 20.09 Mar 12
1966 3.82 1.27 0.02 Oct 1 0.03 Oct 18 61.70 Mar 19 41.89 Mar 25
1967 4.49 1.54 0.02 Sep 20 0.03 Sep 21 104.00 Apr 3 66.07 Apr 6
1968 4.26 1.19 0.03 Aug 14 0.11 Aug 18 80.70 Mar 28 65.81 Apr 2
1969 6.38 2.11 0.15 Oct 11 0.17 Oct 16 63.40 Apr 7 58.10 Apr 12
1970 5.02 1.28 0.04 Aug 15 0.05 Aug 17 93.20 Apr 10 70.23 Apr 15
1971 5.85 0.91 0.02 Aug 17 0.02 Aug 22 96.00 Apr 20 86.01 Apr 22
1972 8.04 3.26 0.33 Sep 18 0.37 Sep 29 93.70 Apr 18 82.84 Apr 21
1973 6.76 3.14 0.07 Sep 2 0.10 Sep 5 75.00 Mar 18 63.37 Mar 19
1974 5.52 1.84 0.03 Aug 31 0.04 Aug 31 68.00 Mar 8 50.67 Mar 11
1975 5.76 2.04 0.01 Aug 19 0.01 Aug 24 101.00 Apr 20 69.43 Apr 23
1976 6.28 1.81 0.08 Aug 4 0.09 Aug 8 92.00 Mar 28 83.37 Apr 2
1977 5.76 0.91 0.08 Jul 29 0.10 Jul 17 97.10 Mar 15 74.49 Mar 19
1978 5.47 0.51 0.02 Jul 26 0.02 Aug 1 107.00 Apr 14 86.66 Apr 18
1979 5.99 2.24 0.02 Jul 24 0.02 Jul 30 74.40 Mar 25 54.96 Mar 27
1980 3.68 1.24 0.00 Aug 22 0.00 Aug 27 51.00 Apr 10 35.91 Apr 15
1981 5.48 2.74 0.19 Aug 6 0.25 Aug 8 90.90 Feb 21 62.71 Feb 25
1982 4.74 1.20 0.03 Jul 18 0.04 Jul 28 90.60 Apr 1 62.76 Apr 5
1983 5.68 1.87 0.01 Aug 30 0.01 Sep 5 53.80 Mar 20 31.93 Dec 19
1984 4.25 1.21 0.02 Aug 6 0.03 Aug 12 62.60 Apr 6 43.07 Apr 9
1985 4.29 1.16 0.02 Aug 14 0.03 Aug 19 51.30 Mar 14 35.83 Mar 18
1986 6.25 3.36 0.51 Jun 26 0.60 Jun 27 49.90 Dec 4 36.66 Apr 2
1987 4.26 1.53 0.04 Sep 6 0.05 Sep 10 80.00 Mar 27 59.17 Mar 30
1988 3.73 1.33 0.03 Aug 11 0.05 Aug 15 45.40 Mar 27 26.56 Mar 31
1989 4.05 0.58 0.02 Aug 31 0.03 Sep 18 87.20 Mar 29 46.76 Apr 2
1990 6.38 3.40 0.10 Sep 19 0.11 Sep 24 64.80 Apr 5 38.84 Mar 20
1991 4.61 0.58 0.00 Aug 14 0.02 Sep 10 73.20 Apr 10 46.60 Apr 12
1992 4.14 1.03 0.14 Aug 27 0.17 Sep 1 49.00 Apr 8 41.59 Apr 10
1993 6.73 1.61 0.08 Aug 30 0.10 Sep 3 107.00 Apr 11 76.31 Apr 14
1994 5.30 1.35 0.04 Aug 20 0.04 Sep 13 84.60 Apr 14 77.26 Apr 17
1995 3.60 1.95 0.02 Sep 18 0.02 Sep 21 42.70 Mar 17 31.81 Mar 22
1996 7.27 3.48 0.14 Sep 6 0.16 Sep 8 51.60 Nov 10 36.87 Apr 22
1997 5.09 1.16 0.02 Aug 10 0.03 Aug 20 72.10 Apr 7 53.46 Apr 9
1998 5.54 1.59 0.11 Aug 20 0.13 Aug 23 121.00 Mar 31 101.30 Apr 3
1999 4.59 1.21 0.01 Aug 19 0.01 Aug 25 69.30 Apr 1 59.87 Apr 4
2000 6.24 1.10 0.18 Sep 6 0.19 Sep 10 68.10 May 11 43.04 May 15
2001 3.29 0.95 0.00 Sep 9 0.00 Sep 15 94.80 Apr 12 74.89 Apr 15
2002 4.81 1.88 0.00 Sep 4 0.00 Sep 23 49.40 Jun 13 42.30 Jun 18
2003 6.10 1.78 0.08 Sep 18 0.09 Sep 22 53.90 Mar 29 47.73 Mar 31
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Figure 60: Annual Discharges, Raisin River near Williamstown
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Figure 61: Annual Flow Measurements, Raisin River near Williamstown
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Table 74: Ranked Flow Curve Statistics, Raisin River near Williamstown

Period Data Mean Flow Median Flow Low Flow -Q90
Points (m3/s) (m3/s) (m3/s)

All Time (November 1, 1960 to December 12, 15,765 51 15 0.1

2003)

January 1, 1961 to December 31, 1990 10,956 5.1 15 0.1

January 1, 1971 to December 31, 2000 10,957 54 1.7 0.1

Figure 62: Ranked Flow Curve, Raisin River near Williamstown (Nov 1, 1960 to Dec 31, 2003)

Ranked Flow Curve
Raisin River near Williamstown (Gauge 02MC001)
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Figure 63: Ranked Flow Curve, Raisin River near Williamstown (Jan 1, 1961 to Dec 31, 1990)

Ranked Flow Curve
Raisin River near Williamstown (Gauge 02MCO001)
1/1/1961 to 12/31/1990
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‘ = Streamflow === Mean Annual Flow (5.1 m3/s) == Median Streamflow (1.5 m3/s) === Lower Decile Streamflow (0.1 m3/s) ‘

Figure 64: Ranked Flow Curve, Raisin River near Williamstown (Jan 1, 1971 to Dec 31, 2000)

Ranked Flow Curve
Raisin River near Williamstown (Gauge 02MCO001)
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Table 75: Low Flow Frequency Analysis, Raisin River near Williamstown (1960 to 2003)

Recurrence Interval (yrs) Drought Estimate Flow (m3/s)
1.005 0.618
1.01 0.519
1.11 0.218
1.25 0.138
2 0.0475
5 0.0109
10 0.0038
20 0.0011
7 Day Mean Low Flows
GUMBEL Ill DISTRIBUTION - Parameters by Smallest Observed Drought
N=44 XMIN= .000 A= .79722 E= -.0008 U= .0756; Return Period of Zero Flow, T=40 years

Figure 65: Low Flow Curve, Raisin River near Williamstown
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Table 76: Flood Frequency Analysis, Raisin River near Williamstown (1960 to 2003)

Return Period (yrs)

Exceedance Probability

Flood Flow (m3/s)

1.003 0.997 19.3
1.05 0.952 36.4
1.25 0.8 53.8

2 0.5 74.3

5 0.2 95.9
10 0.1 107
20 0.05 116
50 0.02 125
100 0.01 131
200 0.005 136
500 0.002 141

Log Pearson Type Ill Distribution. Parameters estimated by maximum likelihood.

Parameters: A=-.1455, B=5.970, Log(M)=5.129, M=168.8; Sample Size =43

Figure 66: Flood Frequency Curve, Raisin River near Williamstown

Flood Frequency Analysis - Log Pearson Type Ill Distribution
Raisin River near Williamstown (02MC001)
Annual Maximum Flows (1960 to 2003)
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Table 77: Flow Metrics for Raisin River near Williamstown (MOEE, 1995)

Raisin Regicn
,;.,,_/ Conservation Authority
i
A Office de protection de la
nature de la region Raisin

SourH Nation

CONSERVATION

DE LA Natiow Sun

Parameter Description Value (m?3/s)
Q2 FLOOD FLOW WITH A 2 YEAR RECURRENCE INTERVAL 79.8
Q5 FLOOD FLOW WITH A 5 YEAR RECURRENCE INTERVAL 102.2
Q10 FLOOD FLOW WITH A 10 YEAR RECURRENCE INTERVAL 114
Q20 FLOOD FLOW WITH A 20 YEAR RECURRENCE INTERVAL 123.8
Q50 FLOOD FLOW WITH A 50 YEAR RECURRENCE INTERVAL 134.9
Q100 FLOOD FLOW WITH A 100 YEAR RECURRENCE INTERVAL 142.4
15Q1_005 15-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 1.158
15Q1_01 15-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 0.929
15Q1_111 15-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.313
15Q1_25 15-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.178
15Q2 15-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.05
15Q5 15-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.012
15Q10 15-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.007
15Q20 15-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.005
15Q50 15-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.005
15Q100 15-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.004
15Q200 15-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.004
1Q1_005 1-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 0.681
1Q1_01 1-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 0.552
1Q1_111 1-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.195
1Q1_25 1-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.114
1Q2 1-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.034
1Q5 1-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.008
1Q10 1-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.004
1Q20 1-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.003
1Q50 1-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.003
1Q100 1-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.003
1Q200 1-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.002
30Q1_005  |30-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 1.694
30Q1_01 30-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 1.365
30Q1_111  |30-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.469
30Q1_25 30-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.27
30Q2 30-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.077
30Q5 30-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.019
30Q10 30-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.011
30Q20 30-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.008
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Conservation Authority SourH Nation

Office de protection de la CONSERVATION

nature de la region Raisin DE LA Natiow Sun

Parameter Description Value (m?3/s)
30Q50 30-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.007
30Q100 30-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.007
30Q200 30-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.007
3Q1_005 3-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 0.699
301 01 3-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 0.57
3Q1_111 3-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.207
3Q1_25 3-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.122
3Q2 3-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.037
3Q5 3-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.009
3Q10 3-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.005
3Q20 3-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.003
3Q50 3-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.003
3Q100 3-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.002
3Q200 3-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.002
7Q1_005 7-DAY LOW-FLOW WITH A 1.005 YEAR RECURRENCE INTERVAL 0.781
7Q1_01 7-DAY LOW-FLOW WITH A 1.01 YEAR RECURRENCE INTERVAL 0.64
70Q1_111 7-DAY LOW-FLOW WITH A 1.11 YEAR RECURRENCE INTERVAL 0.237
7Q1_25 7-DAY LOW-FLOW WITH A 1.25 YEAR RECURRENCE INTERVAL 0.142
7Q2 7-DAY LOW-FLOW WITH A 2 YEAR RECURRENCE INTERVAL 0.044
7Q5 7-DAY LOW-FLOW WITH A 5 YEAR RECURRENCE INTERVAL 0.011
7Q10 7-DAY LOW-FLOW WITH A 10 YEAR RECURRENCE INTERVAL 0.006
7Q20 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.004
7Q50 7-DAY LOW-FLOW WITH A 50 YEAR RECURRENCE INTERVAL 0.003
7Q100 7-DAY LOW-FLOW WITH A 100 YEAR RECURRENCE INTERVAL 0.003
7Q200 7-DAY LOW-FLOW WITH A 200 YEAR RECURRENCE INTERVAL 0.003
7Q20_JAN JANUARY (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.253
7Q20_FEB ::NETBERRR/AAIT_Y (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE 0.174
7Q20_MAR MARCH (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.185
7Q20_APR APRIL (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 2.614
7Q20_MAY MAY (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.481
7Q20_JUN JUNE (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.082
7Q20_JUL JULY (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.011
7Q20_AUG AUGUST (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.004
7Q20_SEP |SNE'|'F|)5TREV,\£\I|3_ER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE 0.007
7Q20_OCT OCTOBER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INTERVAL 0.017
7Q20_NOV :\’l\ﬁ_\éil\ciER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE 0.089
7Q20_DEC DECEMBER (MONTHLY) 7-DAY LOW-FLOW WITH A 20 YEAR RECURRENCE INT’L 0.308
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Appendix H

Stream Gauge Analysis 02MCO026 - Riviere Beaudette
near Glen Nevis
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Stream Gauge Analysis
Riviere Beaudette near Glen Nevis (02MC026)

Summary

A compilation of various analyses of streamflow measurements and associated statistics
for the stream gauge located on the Riviéere Beaudette near Glen Nevis was undertaken.
The analyses and statistics are based on the latest hydrometric data published in HYDAT
2003 by Water Survey Canada. The data is analysed and presented as available, in its raw

format.

Low flow frequency analysis and flood frequency analysis were undertaken using the
complete data set with LFA and CFA software packages published by Environment

Canada.

Table 78: Stream Gauge Attributes, Riviere Beaudette near Glen Nevis

WSC Station ID

02MC026

Description

Riviere Beaudette near Glen
Nevis

Latitude

45.27336

Longitude

-74.49383

Drainage Area

124 km?

Record Start Date

September 14, 1983

. Gauging Station

Record End Date

December 31, 2003

,_r Drainage Area

Still Active

Yes
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Table 79: Mean Monthly Flows, Riviere Beaudette near Glen Nevis; Sep 14, 1983 to Dec 31, 2003

Month Mean Flow M_ean Monthly | Discharge P_roportional Cgmulative
rate (m3/s) | Discharge (m3) | (m3ha) Discharge Discharge

January 1.17 3,145,952 254 6% 6%
February 1.27 3,078,720 248 5% 11%
March 4.04 10,809,805 872 19% 30%
April 7.19 18,641,490 1,503 33% 63%
May 1.89 5,054,095 408 9% 72%
June 0.95 2,458,338 198 4% 76%
July 0.39 1,042,069 84 2% 78%
August 0.23 618,839 50 1% 79%
September 0.21 546,881 44 1% 80%
October 0.76 2,031,963 164 4% 84%
November 1.66 4,315,473 348 8% 91%
December 1.83 4,903,816 395 9% 100%

Figure 67: Average Monthly Discharges, Riviere Beaudette near Glen Nevis

Average Monthly Discharges
Riviere Beaudette near Glen Nevis (02MC026)
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Figure 68: Average Daily Flows, Riviere Beaudette near Glen Nevis (Sep 14, 1983 to Dec 31, 2003)

Average Daily Flow Measurements
Riviere Beaudette near Glen Nevis (02MC026)

100.00

10.00

2

d

\-hn
~
>

3
™o
Yl

Flow Measurement (m?3/s)

1.00 W7/ —W —Nn I
v v \vl '\vl "l
I'\/V
\a |V
N\ A~ A i |
WA\ I\WI\VI
0.10 \l
0.01
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

Water Budget: Conceptual Understanding; Appendices
Version 1.1.0, October 2009 Appendix H- 3



P ROT E CT I O N Conservation Authority SouTH NATION

Office de protection de la CONSERVATION
DE LEAU POTABLE A LA SOURCE

nature de la region Raisin DE LA Natiow Sun

| DRINKING WA-TER SOURCE Raisin Regicn
AN

Table 80: Summary of Annual Flows, Riviere Beaudette near Glen Nevis

vear |2 | wore) | wore | morm | P2 | Gerey | P2t | more | Pt | (e | e
1983 Partial 1.89 1.29 0.01 Sep 15 0.01 Sep 20 10 Dec 17 9 Dec 20
1984 4,463 1.75 0.74 0.02 Aug 8 0.02 Aug 14 17 Apr 7 14 Apr 10
1985 4,317 1.70 0.58 0.00 Sep 19 0.01 Sep 20 15 Mar 16 12 Apr 3
1986 5,018 1.97 1.18 0.15 Jun 24 0.19 Jun 27 14 Mar 30 11 Apr 2
1987 3,865 1.52 0.54 0.03 Sep 5 0.08 Jul 17 25 Mar 27 19 Mar 31
1988 3,374 1.33 0.59 0.02 Aug 10 0.02 Aug 13 11 Mar 28 8 Nov 11
1989 3,303 1.30 0.17 0.00 Aug 18 0.00 Sep 8 25 Mar 29 18 Apr 1
1990 5,791 2.28 1.38 0.03 Sep 17 0.04 Sep 21 20 Mar 18 15 Mar 22
1991 4,540 1.79 0.22 0.01 Jul 20 0.01 Aug 17 26 Apr 11 19 Apr 14
1992 4,102 1.61 0.51 0.10 Jun 26 0.12 Sep 2 17 Apr 3 15 Apr 9
1993 6,370 2.50 0.68 0.05 Aug 26 0.06 Aug 30 33 Apr 12 26 Apr 15
1994 4,440 1.75 0.45 0.01 Sep 5 0.01 Sep 13 28 Apr 14 26 Apr 17
1995 3,463 1.36 0.64 0.02 Oct 1 0.03 Oct 2 14 Mar 19 12 Mar 23
1996 6,224 2.45 1.08 0.06 Aug 31 0.07 Sep 6 17 Feb 25 13 Apr 23
1997 4,601 1.81 0.39 0.01 Aug 5 0.01 Aug 11 25 Apr 7 19 Apr 10
1998 5,658 2.22 0.89 0.09 Aug 23 0.12 Aug 11 42 Mar 31 36 Apr 4
1999 3,960 1.56 0.45 0.00 Aug 31 0.00 Sep 6 21 Apr 1 19 Apr 5
2000 5,223 2.05 0.51 0.06 Sep 10 0.07 Sep 11 15 Apr 11 13 Apr 15
2001 2,950 1.16 0.29 0.01 Aug 6 0.01 Aug 12 33 Apr 13 26 Apr 16
2002 4,081 1.60 0.59 0.00 Sep 5 0.00 Sep 22 14 Jun 16 12 Jun 19
2003 5,099 2.00 0.38 0.01 Aug 24 0.01 Aug 28 18 Mar 27 16 Apr 1
1983 Partial 1.89 1.29 0.01 Sep 15 0.01 Sep 20 10 Dec 17 9 Dec 20
1984 4,463 1.75 0.74 0.02 Aug 8 0.02 Aug 14 17 Apr 7 14 Apr 10
1985 4,317 1.70 0.58 0.00 Sep 19 0.01 Sep 20 15 Mar 16 12 Apr 3
1986 5,018 1.97 1.18 0.15 Jun 24 0.19 Jun 27 14 Mar 30 11 Apr 2
1987 3,865 1.52 0.54 0.03 Sep 5 0.08 Jul 17 25 Mar 27 19 Mar 31
1988 3,374 1.33 0.59 0.02 Aug 10 0.02 Aug 13 11 Mar 28 8 Nov 11
1989 3,303 1.30 0.17 0.00 Aug 18 0.00 Sep 8 25 Mar 29 18 Apr 1
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Figure 69: Annual Discharges, Riviere Beaudette near Glen Nevis
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Figure 70: Annual Flow Measurements, Riviere Beaudette near Glen Nevis
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Table 81: Ranked Flow Curve Statistics, Riviere Beaudette near Glen Nevis

Period

Data
Points

Mean Flow
(m3/s)

Median Flow
(m3/s)

Low Flow -Q90
(m3/s)

All Time (Sep 14, 1983 to Dec 31, 2003)

7,413

1.79

0.60

0.05

Figure 71: Ranked Flow Curve, Riviere Beaudette near Glen Nevis (Sep 14, 1983 to Dec 31, 2003)
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Table 82: Low Flow Frequency Analysis, Riviere

Beaudette near Glen Nevis (1983 to 2003)

Recurrence Interval (yrs) Drought Estimate Flow (m3/s)
1.005 0.273
1.01 0.233
111 0.105
1.25 0.0689
2 0.0255
5 0.006
10 0.0018
20 0

GUMBEL Ill DISTRIBUTION - Parameters by Smallest Observed Drought
N=21 XMIN= .000 A= .87514 E= -0013 U=

.0394; Return Period of Zero Flow, T= 20 Years

Figure 72: Low Flow Curve, Riviere Beaudette near Glen Nevis
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Table 83: Flood Frequency Analysis, Riviere Beaudette near Glen Nevis (1983 to 2003)

Return Period (yrs) Exceedance Probability Flood Flow (m?/s)
1.003 0.997 8.01
1.05 0.952 10.9
1.25 0.8 14.2
2 0.5 19.1
5 0.2 26.5
10 0.1 31.9
20 0.05 374
50 0.02 45
100 0.01 51.2
200 0.005 57.7
500 0.002 67.1
Log Pearson Type Il Distribution. Parameters estimated by maximum likelihood.
LP3 PARAMETERS: A= .6386E-01 B= 34.30 LOG(M)= .7813; M= 2.184

Figure 73: Flood Frequency Curve, Riviere Beaudette near Glen Nevis
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Appendix |

Stream Gauge Analysis 02MCO028 - Delisle River near
Alexandria.
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Stream Gauge Analysis
Delisle River near Alexandria (02MC028)

Summary

A compilation of various analyses of streamflow measurements and associated statistics
for the stream gauge located on the Delisle River near Alexandria was undertaken. The
analyses and statistics are based on the latest hydrometric data published in HYDAT
2003 by Water Survey Canada. The data is analysed and presented as available, in its raw
format.

Low flow frequency analysis and flood frequency analysis were undertaken using the
complete data set with LFA and CFA software packages published by Environment
Canada. It should be noted that the period of record spans less than 14 complete years,
thereby statistically impeding accurate long-term predictions. 1995 MOEE flow metrics
were not available for this station.

Table 84: Stream Gauge Attributes, Delisle River near Alexandria

WSC Station ID 02MC028

Description Delisle River near Alexandria
Latitude 45.326944

Longitude -74.644167

Drainage Area 85.4 km?

Record Start Date | May 22, 1985

. Gauging Station Record End Date March 31, 1998

,_r Drainage Area

Still Active No

This station was decommissioned by WSC in 1998; however, in 2003, a new station was
installed approximately 4 km downstream near Glen Norman (WSC ID: 02MCO036).
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Table 85: Mean Monthly Flows, Delisle River near Alexandria; May 22, 1985 to March 31, 1998

Month Mean Flow Mean Monthly | Discharge Proportional C_umulative
rate (m3/s) | Discharge (m3) | (m3/ha) Discharge Discharge

January 0.77 2,071,472 243 6% 6%
February 0.69 1,677,156 196 5% 11%
March 2.44 6,532,902 765 20% 31%
April 4.19 10,855,439 1,271 33% 64%
May 1.10 2,933,057 343 9% 72%
June 0.47 1,223,090 143 4% 76%
July 0.25 679,170 80 2% 78%
August 0.12 316,954 37 1% 79%
September 0.10 248,498 29 1% 80%
October 0.53 1,422,541 167 4% 84%
November 1.08 2,810,125 329 8% 92%
December 0.94 2,506,265 293 8% 100%

Figure 74: Average Monthly Discharges, Delisle River near Alexandria

Average Monthly Discharges
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Figure 75: Average Daily Flows, Delisle River near Alexandria

Average Daily Flow Measurements
Delisle River near Alexandria (02MC028)
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Table 86: Summary of Annual Flows, Delisle River near Alexandria

vear PO | move | ey | mese | Dt wrm | P2 | e | Pate | GL7 | pate

1985 (paiiiii 0.20 0.16 0.00 Aug 10 0.000 Sep 13 1.3 Sep 9 1.0 Nov 20
1986 3,780 1.02 0.55 0.10] Jun 23 0.120|  Jun 27 10.4 Jul 15 7.6 Apr 2
1987 3,470 0.94 0.41 0.02| aug 28 0.030 Sep 8 13.4  apr 23 10.8|  Mar 31
1988 3,053 0.83 0.33 0.00] Jun 19 0.006| sep 17 10.0 Oct 9 6.2 Apr 1
1989 2,549 0.69 0.12 0.00[ gul 22 0.000| Jul 28 18.9|  Mar 29 9.3 Apr 2
1990 5,103 1.38 0.85 0.02 Sep 17 0.030| sep 19 15.3|  Mar 18 8.7 Mar 21
1991 3,828 1.04 0.26 0.00[ Aug 14 0.000|  Jul 22 17.0|  May 17 11.0|  apr 12
1992 3,547 0.96 0.31 0.05 Jul 3 0.059|  Aug 29 10.1 Nov 2 8.4| Apr 11
1993 4,993 1.35 0.33 0.03[ Jul 24 0.036| sep 24 23.8]  Dec 17 14.6| apr 15
1994 3,839 1.04 0.26 0.00[ aug 13 0.000| Aug 19 16.1| Apr 15 15.3|  apr 17
1995 3,507 0.95 0.50 0.02 Sep 18 0.021 Sep 4 8.7| Mar 18 7.7 Mar 23
1996 5,375 1.46 0.64 0.00 Sep 1 0.003 Sep 5 11.4 Jan 17 8.5 Apr 23
1997 3,673 0.99 0.29 0.00[ Jul 23 0.000| Jul 29 14.8| Jan 18 10.1 Apr 9
1998 (pa;;;ii 2.16 0.49 0.17 Aug 11 0.183 Jan 2 32.5 Mar 30 14.7 Mar 31

Figure 76: Annual Discharges, Delisle River near Alexandria
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Figure 77: Annual Flow Measurements, Delisle River near Alexandria

Annual Flow Measurements
Delisle River near Alexandria (02MC028)
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Table 87: Ranked Flow Curve Statistics, Delisle River near Alexandria

Period

Data
Points

Mean Flow Median Flow

(m3/s) (m3/s)

Low Flow -Q90
(m3/s)

All Time (May 22, 1985 to March 31, 1998)

4,696

1.03

0.34

0.03

Figure 78: Ranked Flow Curve, Delisle River near Alexandria (May 22, 1985 to March 31, 1998)
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Table 88: Low Flow Frequency Analysis, Delisle River near Alexandria (1986 to 1998)

Recurrence Interval (yrs) Drought Estimate Flow (m3/s)
1.005 0.321
1.01 0.264
1.11 0.099
1.25 0.0594
2 0.0175
5 0.0027
10 0.0003
7 Day Mean Low Flows
GUMBEL Ill DISTRIBUTION - Parameters by Smallest Observed Drought
N=13 XMIN= .000 A= .71322 E= -.0011 U= .0300; Return Period of Zero Flow, T=12 years
Figure 79: Low Flow Curve, Delisle River near Alexandria
Low Flow Frequency Analysis - Gumbel Il Analysis
Delisle River near Alexandria
7 Day Mean Low Flows (1986 to 1998)
1
\
AN
\\
SN
SN
\
2 \\
T% 0.01 \\\
g —
T —
~_
~—_
\
N
0.001 ~. =
\\
N
0.0001
1 10
Recurrence Interval (Years)

Water Budget: Conceptual Understanding; Appendices
Version 1.1.0, October 2009

Appendix J - 7




| DRINKING WATER SOURCE Rasinregon S Nanon
PROTECTION @ o s ptesn el @ CONSERVATION

DE LEAU POTABLE A LA SOURCE \_

Table 89: Flood Frequency Analysis, Delisle River near Alexandria (1986 to 1998)

Return Period (yrs) Exceedance Probability Flood Flow (m?/s)
1.003 0.997 -
1.05 0.952 -
1.25 0.8 10
2 0.5 12.8
5 0.2 18.6
10 0.1 24
20 0.05 30.8
50 0.02 42.4
100 0.01 53.8
200 0.005 68.2
500 0.002 93.3
Log Pearson Type Il Distribution. Parameters estimated by maximum likelihood.
A= 2925 B= 1928 LOG(M)= 2.078 M = 7.990; Sample Size = 14; 1 low outlier

Figure 80: Flood Frequency Curve, Delisle River near Alexandria

Flood Frequency Analysis - Log Pearson Type Ill Distribution
Delisle River near Alexandria (02LB005)
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Appendix J

Summary of Representative Annual River Discharges
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Summary of Representative
Annual River Discharges within the SWP Region

Objective

A data-mining exercise was performed, to determine at a cursory level, if river discharge
trends existed within the SWP Region (e.g. is annual discharge increasing or decreasing),
for selected, representative rivers within the SWP Region.

Data Source

Environment Canada’s HYDAT data set was used to obtain stream gauge flow
measurements for the Water Survey of Canada locations at: Raisin River near
Williamstown (WSC ID: 02MC001; 404 km? drainage area) and South Nation River at
Plantagenet (WSC ID: 02LB005; 3,810 km2 drainage area). The stream gauge locations
and approximate drainage areas are shown on Figure 1.

Methodology

Daily stream flow measurements were queried and continuous daily records from January
1, 1961 to December 31, 2003 were compiled for both stream gauge locations. It was
confirmed that the data available represented a continuous daily record. A daily discharge
value was computed by multiplying the reported stream flow rate (measured in cubic
meters per second) by the number of seconds in a day (86,400). Cumulative annual flows
were computed for each year from 1961 to 2003 inclusive. An average annual discharge
was then computed for each river. The annual discharges for each year were compared to
the computed average annual discharge. Observations were made as to whether or not a
spatial trend existed between the measured discharge for a given year and whether it was
less than or greater than the computed average discharge.

Assumptions

The key assumption is that the dataset provided by Environment Canada is complete and
accurate.

It is assumed that the instantaneous daily flow rate measured at the stream gauge location
is representative of that day’s flow. This assumption validates the approach of computing
the daily discharge.

It is assumed that no significant changes were made to the drainage areas feeding the
stream gauge locations.

Further, it is assumed that for leap-years, the additional day of flow measured is
insignificant with respect to the total discharge amount for that year.
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Figure 81: Stream gauge locations and approximate drainage areas
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Results

Average annual discharges for the Raisin River at Williamstown and South Nation River
at Plantagenet were computed to be 161 Mm? per year and 1,405 Mm3 per year
respectively, for the period between 1961 and 2003. Annual discharges are tabulated in
Table 90.

It was observed that annual discharge was lower than average for most of the 1960s and
higher for most of the 1970s for both rivers. From 1980 to 1989 more years of lower
discharge were recorded, whereas from 1990 to 1999 more years of higher discharge
were recorded for both rivers.

As might be expected, considering roughly similar climates, physiography, topography
and land use; the ‘greater than’ or ‘less than’ comparison of measured discharge to
average discharge was relatively consistent between both rivers. In fact, a discrepancy
occurred on only three annual records out of forty-three.
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Table 90: Annual Discharge Measurements

)AA

Raisin Regicn
Conservation Authority

Office de protection de la
nature de la region Raisin

SourH Nation

CONSERVATION

DE LA Natiow Sun

- Raisin River @ Williamstown South Nation River @ Plantagenet Same
Discharge (Mm3) | <Avg >= Avg Discharge (Mm3) <Avg >= Avg Trend
1961 111 4 759 4 4
1962 182 4 1,060 v
1963 158 4 963 4 4
1964 86 4 625 4 4
1965 108 4 801 4 4
1966 121 4 954 4 4
1967 141 4 1,140 4 4
1968 135 4 1,120 4 4
1969 201 4 1,473 4 4
1970 158 v 1,280 4 4
1971 184 v 1,459 v v
1972 254 v 2,222 v 4
1973 213 v 2,124 4 4
1974 174 v 1,817 v v
1975 182 v 1,553 v 4
1976 199 v 1,804 4 4
1977 182 v 1,633 4 4
1978 173 v 1,673 4 4
1979 189 v 1,501 v 4
1980 116 v 1,177 v 4
1981 173 v 1,865 v 4
1982 149 v 1,382 v v
1983 179 v 1,623 4 v
1984 135 v 1,376 v 4
1985 135 v 1,084 4 v
1986 197 v 1,501 v 4
1987 134 v 1,257 4 v
1988 118 v 1,012 4 4
1989 128 v 1,057 4 v
1990 201 v 1,773 4 4
1991 145 v 1,436 4
1992 131 v 1,236 4 4
1993 212 v 1,834 4 v
1994 167 v 1,457 v v
1995 114 v 1,300 v 4
1996 230 v 2,091 4 v
1997 161 v 1,547 v 4
1998 175 v 1,585 4 4
1999 145 v 1,387 v 4
2000 197 v 1,765 4 v
2001 104 v 991 4 4
2002 152 v 1,299 4 4
2003 192 v 1,407 4
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Figure 82: Annual Measured Discharge, Raisin River at Williamstown (1961 to 2003)

Annual Measured Discharge
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Figure 83: Annual Measured Discharge, South Nation River at Plantagenet (1961 to 2003)
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Appendix K

Preliminary Investigation of Base Flow - South Nation
River near Plantagenet Springs
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Preliminary Investigation of Base Flow
South Nation River near Plantagenet Springs

Summary
A preliminary investigation into the application of a baseflow filter was undertaken.

The baseflow filter estimates baseflow and groundwater recharge from streamflow
records using the methodology outlined in Automated methods for estimating baseflow
and groundwater recharge from streamflow records by J.G. Arnold and P.M Allen
published in Journal of the American Water Resources Association vol 35(2) (April
1999): 411-424 and Automated base flow separation and recession analysis techniques by
J.G. Arnold, P.M. Allen, R. Muttiah, and G. Bernhardt published in Ground Water vol
33(6): 1010-1018.

The baseflow filter, BFlow was suggested at a peer review meeting for the Conceptual
Understanding of the Water Budget.

The filter is available from, Texas A&M University, SWAT (Soil and Water Assessment
Tool) site, at this URL: http://www.brc.tamus.edu/swat/soft_baseflow.html

The paper, Automated base flow separation and recession analysis techniques, states that
filtering surface runoff from base flow is analogous to filtering of high frequency signals
in signal analysis and processing. The designed filter can be passed over the stream flow
data three times. In general each pass will result in less base flow as a percentage of total
flow. Further, it is recommended that in the absence of on-site conditions that one filter
pass be the default value used.

Method

The daily stream gauge discharges for WSC gauge 02LB005, South Nation River near
Plantagenet Springs, were processed with the baseflow separation program. Each step
was documented, and the results of the 3 baseflow separations were plotted.

Average daily baseflows were computed through SQL queries that looked at Normal flow
conditions for the 1971 to 2000 time period. The baseflows were then grouped by month
to compute baseflow factors on a monthly basis.
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Results

SQL Statement to retrieve data for Baseflow program

SELECT
RIGHT (CAST (YEAR (measurementDate) AS VARCHAR) ,4) +
RIGHT ('0"'" + CAST (MONTH (measurementDate) AS VARCHAR), 2)

measurement AS Flow

FROM tblStreamFlow

WHERE stationId='021b005"'
ORDER BY measurementDate ASC

K

RIGHT ('0"'" + CAST (DAY (measurementDate) AS VARCHAR),2) AS [Date],

SQL Output of data for Baseflow program

Date Flow
19150401 77.900
19150402 77.900
19150403 119.000
19150404 136.000
19150405 153.000
19150406 166.000
20031229 69.100
20031230 99.800
20031231 265.000

Baseflow program input file ‘021b005.flw’

Date Flow
19150401 77.900
19150402 77.900
19150403 119.000
19150404 136.000
19150405 153.000
19150406 166.000
20031229 69.100
20031230 99.800
20031231 265.000

Baseflow program list file “file.lst’

!''Tnput for baseflow program:
10 !NDMIN: minimum number of days for alpha calculation
300 !NDMAX: maximum number of days for alpha calculation
1 !'TPRINT: daily print option (0-no; l-yes)

!''Daily stream data files
021b005.flw 021b005.0ut
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Figure 84: Directory structure and file list after running BFlow program

W WINNT  system32t cmd.exe

G:wbf lowrdir
Uolume in drive C iz Sustem
Uolume Serial Mumher iz FABC-CCHZ

Directory of C:“bflouw

11292006 @3:54p <DIR> .
A3:54p <DIR> .-
B3:=43p 495133 B2LEBOAS _f 1w
B3:52p 1.851.6818 821bAAS . out
12:88a 346 882 BBA9508.f 1u
A3:52p 328 baseflow.dat
B4:32p 421,944 bf low.exe
117292086 B@7:5%a 261 file.lst
6 File<{=s> 3.115.478 hutes
2 Dirisd 4. 578,832,384 hytes free

G:wbf low>

Baseflow program data file ‘baseflow.dat’; generated after running the program

Baseflow data file: this file summarizes the fraction of streamflow that is contributed
by baseflow for each of the 3 passes made by the program

Gage file Baseflow Frl Baseflow Fr2 Baseflow Fr3 NPR Alpha Factor Baseflow Days
021b005. flw 0.55 0.36 0.26 134 0.0174 57.6223

Baseflow program output file ‘021b005.out’; generated after running the program

Daily baseflow filters values for data from: 021b005.flw
YEARMNDY Streamflow Bflow Passl Bflow Pass?2 Bflow Pass3
1915 4 1 0.779000E+02 0.389500E+02 0.389500E+02 0.389500E+02
1915 4 2 0.779000E+02 0.418713E+02 0.418713E+02 0.390595E+02
1915 4 3 0.119000E+03 0.461147E+02 0.461147E+02 0.394296E+02
1915 4 4 0.136000E+03 0.522186E+02 0.522186E+02 0.401598E+02
1915 4 5 0.153000E+03 0.591397E+02 0.550134E+02 0.411690E+02
1915 4 6 0.166000E+03 0.666667E+02 0.543737E+02 0.421834E+02
1915 4 7 0.208000E+03 0.756917E+02 0.530111E+02 0.430466E+02
1915 4 8 0.236000E+03 0.866648E+02 0.507273E+02 0.437083E+02
1915 4 9 0.166000E+03 0.952399E+02 0.474658E+02 0.441124E+02...
20031229 0.691000E+02 0.506488E+02 0.000000E+00 0.000000E+00
20031230 0.998000E+02 0.531839E+02 0.000000E+00 0.000000E+00
20031231 0.265000E+03 0.628752E+02 0.628752E+02 0.235782E+01
0 0 0O 0.0OOOOOE+00 0.000000E+00 0.000000E+00 0.000000E+00
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Figure 85: Graph of base flow separation for year 2000

Base Flow Separation using Bflow
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Figure 86: Graph of base flow separation for Spring 2000
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Figure 87: Graph of base flow separation for Summer 2000
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SQL Query to compute daily average flows and daily average base flows

SELECT DATEPART (y, measurementDate), AVG (measurement), AVG(baseflowl),
AVG (baseflow?), AVG (baseflow3)

FROM tblstreamflow

WHERE stationId='02LB005'
AND measurementDate >='1/1/1971"
AND measurementDate <='12/31/2000"

GROUP BY DATEPART (y, measurementDate)

ORDER BY DATEPART (y, measurementDate)

Figure 88: Graph of average measured flow and average estimated baseflow for period 1971 to 2000

Base Flow Separation - Station 02LB005
January 1, 1971 to December 31, 2000
1000
T\A
100 /A//A\gx
A/ {———\
B e A/ e N LV B R e E— — R —
e A | Y/ ANQA Y, | AV HI".Y. N
§ [N W | /4 A AN W \Vl\r
g W \ |/ 7 N WASAS &
B\Y) A MO p
~/ AL WA P4 | T U Y I e
SNV AN AN TN/
=\ WAA T/ N VAV.U NANY /D4
AWV AL T4
2\
N
1
1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct 1-Nov 1-Dec
Date
‘—Average Measured Flow = Average Estimated Base Flow, Bflowl = Bflow2 = Bflow3
Table 91: Computation of depth equivalents, 1971 to 2000 averages
Measurement Equivalent Depth (mm) Baseflow/ Total
Discharge
Total Discharge 407 -
Baseflow (Pass 1) 229 56%
Baseflow (Pass 2) 153 38%
Baseflow (Pass 3) 114 28%
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Table 92: Monthly Baseflow Fractions

Raisin Regicn
Conservation Authority

di
"’“”'/'k Office de protection de la
nature de la region Raisin

SourH Nation

CONSERVATION

DE LA Natiow Sun

E

Month Baseflow Fraction | Baseflow Fraction | Baseflow Fraction
1 Pass 2 Passes 3 Passes
January 0.59 0.39 0.32
February 0.51 0.36 0.27
March 0.45 0.34 0.19
April 0.60 0.35 0.26
May 0.67 0.42 0.39
June 0.58 0.39 0.34
July 0.61 0.39 0.34
August 0.53 0.36 0.29
September 0.53 0.42 0.32
October 0.54 0.43 0.29
November 0.58 0.46 0.35
December 0.62 0.42 0.36
Figure 89: Average Monthly Baseflow Fractions
Average Monthly Baseflow Fraction
South Nation River near Plantagent Springs
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Appendix L

Cursory Determination of Evapotranspiration for
Selected Drainage Baisins
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Cursory Determination of Evapotranspiration
for Basins within the SWP Region

Objective:

A GIS/data analysis exercise was performed, to compute composite determinations of
estimated evapotranspiration for selected drainage basins within the Source Water
Protection Region.

Data Source:

Evapotranspiration data was obtained from Eastern Ontario Water Resources
Management Study (EOWRMS), 2001. Drainage basin delineations were obtained from
Environment Canada’s HDEX data set. Estimates of Penman and Thornthwaite
evapotranspiration were obtained from derived datasets published by Agriculture and
Agri-Food Canada (http://sis.agr.gc.ca/cansis/nsdb/ecostrat/district/climate.html) based
on Environment Canada 1961-1990 Canadian Climate Normals.

Methodology:

EOWRMS Data

Within a GIS environment, the grid data for the estimated evapotranspiration data set
from the EOWRMS study, Figure 90: EOWRMS Estimated Evapotranspiration Map,
was overlaid with the HYDEX basin polygons for drainage areas to selected WSC stream
gauge stations, listed in Table 93: Selected stream gauge stations for flow and discharge
analysis and shown in Figure 91: HYDEX drainage divides for selected stream gauges.
The evapotranspiration attributes for each drainage basin were exported, and sub totals of
each unique value were subtotalled to compute a composite average for each drainage
basin.

Penman and Thornthwaite Data

Within a GIS environment, the Agriculture and Agri-Food Canada ecodistricts, Figure
92: Ecodistricts, were overlaid on the HYDEX drainage basins. Intersecting areas were
computed and proportions were determined to compute a composite average weighting
for each drainage basin. The Penman and Thornthwaite values of estimated
evapotranspiration reported per ecodistrict were then projected onto the drainage basin
areas.

The Penman estimates for local ecodistricts are listed in
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Table 94: Monthly estimated evapotranspiration rates (mm) by ecodistrict, Penman

method (1961-1990 climate normals). The Thornthwaite estimates for local ecodistricts
are listed in Table 95: Monthly estimated evapotranspiration rates (mm) by ecodistrict,
Thornthwaite method (1961-1990 climate normals).

Figure 90: EOWRMS Estimated Evapotranspiration Map
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Table 93: Selected stream gauge stations for flow and discharge analysis

WSC ID | WSC Name Drainage Area (ha)

02LB005 | South Nation River near Plantagenet Springs 381,000
02LB008 | Bear Brook near Bourget 44,000
02MCO001 | Raisin River near Williamstown 40,400
02MC026 | Riviére Beaudette near Glen Nevis 12,400
02MC028 | Delisle River near Alexandria 8,500
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Figure 91: HYDEX drainage divides for selected stream gauges

1L @ WSC Station
“.- Drainage Divide

I »02MC001 -

02MC028

MC026

i Quel |
[
W oo P
et Fiuartrn Tang |
Note: The drainage divide for 02LB005 also includes the area within 02LB008.
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Figure 92: Ecodistricts
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Table 94: Monthly estimated evapotranspiration rates (mm) by ecodistrict, Penman method (1961-
1990 climate normals)

Estimated Evaporation (mm) per Ecodistrict

541 542 543 544 545 546 547
Jan 0 0 0 0 0 0 0
Feb 0 0 0 0 0 0 0
Mar 7 6 7 8 8 10 12
Apr 62 67 68 68 66 71 68
May 103 107 108 109 106 111 105
Jun 122 124 124 125 122 126 121
Jul 132 134 133 134 132 137 131
Aug 101 105 105 105 104 108 103
Sep 63 66 65 66 64 69 64
Oct 29 32 32 32 30 34 30
Nov 7 9 8 9 8 10 8
Dec 0 0 0 0 0 0 0
Annual 627 651 649 656 641 676 643

Table 95: Monthly estimated evapotranspiration rates (mm) by ecodistrict, Thornthwaite method

(1961-1990 climate normals)

Estimated Evaporation (mm) per Ecodistrict

541 542 543 544 545 546 o547
Jan 0 0 0 0 0 0 0
Feb 0 0 0 0 0 0 0
Mar 0 0 0 0 0 0 0
Apr 29 27 28 29 28 30 31
May 77 76 76 77 77 77 77
Jun 116 114 114 115 115 114 115
Jul 133 131 130 132 133 132 132
Aug 113 112 111 112 114 113 113
Sep 74 73 73 74 75 75 76
Oct 35 34 35 35 35 36 36
Nov 5 3 4 5 5 6 6
Dec 0 0 0 0 0 0 0
Annual 581 571 570 580 581 585 586
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Table 96: Composite evapotranspiration rates for drainage basins within the SWP Region,

EOWRMS

Evapotranspiration
Rate (mm/yr)

Amount of land in each evapotranspiration rate category per

stream gauge station (ha)

02LB005 | 02LB008 | 02MC001 | 02MC026 | 02MC028

150 2,899 429 0 91 0
270 106,162 14,272 5,641 1,568 1,761
330 337 51 0 0 0
334 14,820 4,808 676 224 141
335 9,413 814 428 219 44
340 30,195 1,652 711 107 14
390 76,517 1,074 7,340 3,414 999
445 14,107 635 4,707 2,101 1,553
541 23,674 2,885 3,652 941 725
577 27,389 3,972 3,379 1,274 580
638 68,365 13,411 10,013 3,294 2,514
640 611 33 15 6 12
Total' 374,490 44,037 36,560 13,238 8,342
Composite

Evapotranspiration 417 443 476 471 475
Rate (mm/yr)

Note: 1) Minor variances exist in the total area as reported by HYDEX and computed by

GIS.

Table 97: Proportion of drainage basins per ecodistrict

Ecodistrict Percentage of contributing ecodistrict to total area
02LB005 | 02L.B0O08 | 02MC001 | 02MC026 | 02MC028

541 18 %

543 28 % 100 %

544 46 %

546 11 % 100 % 82 % 100 %

547 15 %
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Table 98: Composite evapotranspiration rates for drainage basins within the SWP Region, Penman

Ecodistrict | Estimated Contributing amount of composite area
evapotranspiration | 02LB005 | 02LB008 | 02MC001 | 02MC026 | 02MC028
(mm/year)

541 627 113

543 649 182 649

544 656 302

546 676 74 676 554 676

547 643 96

Composite Total 655 649 676 667 676

Table 99: Composite evapotranspiration rates for drainage basins within the SWP Region,

Thornthwaite

Ecodistrict | Estimated Contributing amount of composite area
evapotranspiration | 02LB005 | 02LB008 | 02MC001 | 02MC026 | 02MC028
(mml/year)

541 581 105

543 570 160 570

544 580 267

546 585 64 585 479 585

547 586 88

Composite Total 655 578 570 585 584

Water Budget: Conceptual Understanding; Appendices
, October 2009

Version 1.1.0

Appendix L -7




