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From the above, the efficiency in the operation

of dual-purpose reservoirs is 75.160 x 100 74.2 per
75,160 f 26,017

cent.

dater qoisorv on Storage andlncreaseö. Flows

Excluding Fanshawe, the other five reservoirs

when full have a total capacity of 6L,500 acre feet. It is

assumed that the reservoirs would be full at the end of the

spring flood period and unless the month of i.Iay were dry they

would remain full or nearly so until June 1. This is about the

time when the flows in the rivers need to be increased and the

impounded water in the reservoirs may then be released to sustain

the flow.

All of the above potential storage is not available

as conservation storage and deductions must be made for certain

losses.

(a) Space for a hypothetical. rainstorm.

(b) Loss by water surface evaporation
and ice formation

Cc) Dead storage

The above storage losses are shown in Tables H—3

and R—4. arid an explanation of each follows:

(a) paceforathetica1Rainfail

The hypothetical rainfall is a planned-for rain

that might occur at any time after the spring freshet and for

which space must be made available in the reservoirs as soon as

possible after the spring run-off in the case that they have

been filled to capacity or above the limiting stage. For such

a rainfall the same pattern has been followed as for the spring

floods, viz: a run—off volume 1-1/3 times the greatest run—off

on record by rainfall only; the preparation of run-off graphs

of the greatest rainfall run-off of record (for both branches

at London); the construction of the hydrograph at the Forks; and

from it the determination of the storage space to be made avail

able for the hypothetical rainfall.
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Although May on the average is not the wettest

month, the greatest run-off on record resulting from rainfall

occurred during that month, The run-off factor is not as high

in May as in April, when the ground may be saturated and partly

frozen, and provision must be made therefore for the hypothetical

rainfall occurring in April after the spring freshet

The possibility of heavy rain during the spring

freshet has been already provided for in the hypothetical spring

flood. During the summer months the water level of the reser

voirs would he progressively lowered and would reach a stage

when there would be no concern for the hypothetical rain.

During the month of May the reservoirs would be filled to the

determined level, and as it is often a wet month it is a time

for caution, The critical time and one which causes concern and

anxiety for the controller is the time imraediately following

the spring freshet. It is assumed that the snrnr melt will have

been completed or nearly so and that the spring floods will have

receded to base flow, The ground at that time would be saturated

and partly frozen and with heavy rain the run-off factor would

be very high. It is improbable that the hypothetical spring

flood would be shortly followed by the hypothetical rainfall,

but a condition is possible whereby, with a late spring and with

a heavy snow blanket, the snow melt might be rapid duo to a

sudden rise in temperature and then the hypothetical rain might

follow on the heels of the spring run-off Space in the reser

voirs is provided therefore for this contingency,

During the average spring freshet the reservoirs

would not exceed the conservation level, but should they exceed

the conservation level or be filled to capacity they would be

dumped as soon as possible to that level and the space thus made

av.ilable until about June l Normally June 1 is the beginning

of the dry period when the impounded water is discharged to

increase the low flows. At the approach of the spring freshet

the reservoirs would normally be down to the dead storage level,

but if not they would be lowered to that level.
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For the average spring run-off period the dams

can be operated so that ehe reservoirs will not exceed the

conservation water level which will leave space at that time

for the unpredictable.

The greatest volume of flow recorded for rains

on the North Branch (other than rain during the spring freshet

periods) occurred in May 1945 (Fig. 1-1-17), 4.215 inches of rain

having fallen over a period of five days from the 14th to the

lath, with a maximum mean daily flow of l5,20 c.f.s, at Western

University gauge and a volume above base flow of 64,155 acre

feet or a run-off of 43i. per cent

The greatest volume of flow recorded for rain

only on the South Branch also occurred in Nay 191÷5, 3.27 inches

of rain having f11en over a period of five days from the 14th

to the lth, with a maximum mean daily flow of 6,570 c.f,s. at

Ealing gauge and a volume above base flow of 30,030 acre feet or

a run-off of 33.2 per cent0

Run-off graphs were prepared for the greater

rainstorms for both the North and the South Branches and from

them the North Branch for 0,9F5 x l07,90 acre feet shows
2

a maximum mean daily of 26 00 c. f s., and the South Branch for

44,450 x 3 59,267 acre feet shows a maximum mean daily of

12,140 c.f.s

A hydrograph for the hypothetical rainstorm was

constructed at the Forks by combining the above flows on top of

a base flow of 4,000 c,f,s, using the same tentative channel

capacity at the Forks, viz. 31,725 c.f.s, the storage space

to be held in reserve above London for a hypothetical rainstorm

amounts to 7,76 acrefeet By applying the run-off ratios

the distribution of the storage space would be:

Ac,Ft. Ratio

7,76 x ,6456 5,05 acre feet for the North Branch
and

7,76 x .3544 2,791 acre feet for the South Branch
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This storage space provides for a storm equivalent

to 4,41 inches of rain over the whole watershed with a run-off

factor of 60 per cent and is equivalent to 2.65 inches of run-off.

Increasing this to 75 per cent, as indicated by the average

run-off factor for April, the storage amounts to

75 x 7,76 9,97 acre feet
oc

TABI E-F

Monthly percentage of run-off to precipitation

baxed on the monthly mean records for Western and Baling Hydro

metric Stations and London, Stratford and Woodstock Meteorological

Stations.

Month March April May June July

Precipitation
Depth in inches 2,71 2.65 2,91 3,12 3.22
Aver, 3 sta1s

Run-off
Depth in inches 2,45 1.99 0.75 0,41 0,27
Aver, 2 stats

Percentage
Run-off 90 75 26 13

The proportion of storage space reserved for rain

for the

North Branch: 9,97 x .6456 6,390 acre feet

South Branch: 9,97 x 3544 3,507 acre feet

This storage space provides for a storm equivalent

to 44l inches of rain over the watershed with a run-off factor

of 75 per cent and is equivalent to 3,31 inches of run-off,

(b) Loss by Water Surface ration and Ice Formation

From the first of June to the end of September

the water surface evaporation exceeds precipitation by about

a foot in depth. During the other months there is little or no

evaporation. If, however. storage is used to increase and sustain
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low flows the ye’ round, there is also a loss due to the

formation of ice on the reservoirs, which could not be dis

charged before the spring break-up The thickness of

ice would vary with the temperature, snow cover and the

periodic breakdown and submerging of ice as the water levels

were lowered,, The ice loss has been estimated at one foot.

The loss by evaporation in the reservoirs for an

average summer period of 112 days is approximately 2,620

acre feet and the loss, including that for ice, of sustained

flows for an average year for the 273-day period is estimated

at 5,120 acre feeta

(c) loss by Dead Stoe

Dead storage has already been described and

accounted for in sub-section (g)(2) of section 4.

(d) Conservation Storage Available for
Increased and Sustained Flows at London

The above storage losses and the remaining con

servation storage which would be available for increasing

low flows for each of the reservoirs are shown in Tables

H-5 and H-4. The sustained flows t London for both

branches for a summer period of 112 days (June 1 to September

20 inclusive) and for a yearly period of 273 days (June 1 to

February 28 inclusive) are also shown.

The storage capacities for all of the reservoirs

and the area flooded by each at the various water levels are

shown in Figures H-24, 11-25 and 11-26.

i. diagram illustrating the various storage classi

fications and the allocation of the storage space for flood

control and conservation purposes is shown in Figure H-27
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THE DIS’IRIBUTION OF E EQUIRED 111 080 ACRE FEET
T’LOOD CONTROL STDEAGE .BOVE LONDON

ND THE CAPACITY AND SELECTION OF RESERVOThS

(1) Storage approximate. Contour survey was not completed.

(2) Reservoirs surveyed but not included in plan.

(3) No water conservation storage available from Fanshawe.

(Lb) Assuming that the 10,000 acre feet for the Fanshawe Recrea
tional Lake will be lowered to the dead storage level prior
to the spring break-up. Otherwise L,O7O acre feet short.

(5) Flood control storage short and to be supplemented by some
local channel improvement work.

(6) This storage is tentative as it was deduced from channel
capacity tests made in l94. Results to be checked by
further tests.

•
,;i.,

Capacity in Ac.Ft.
- Reservoir Selection

Reservoir Top Max. Above Ahbv bove
of Holding London S.Marys Woodstok

Spillway Storage Ac.Ft. Ac.Ft, Ac0Ft.

Glengowan (l)26.95L125,ooo+ 26,95L 26,951+±

Wildwood 1L.,900 13,900 l)÷,900 lL,9OO

Fish Creek (2)11,753

Fanshawe 3S,0 (3) ()3,O

Medway (2)21, 507

Sub-total ll39943,900 0,734 (5)4l,54 —_______

vIoodstock 5,152 4,300 5,152 5,152

Cedar Creek 7,72 ,6oo 7,72 7,72

Thamesford 17)466 15,700 17,466

Sub-total 30,346 25,600 30,346 (5)l2,0

Grand Total 144,340 64,500 l11,OC

ReQuired Storage
}__lll,O0

(6)57,300 L6’’300



SUMMARY OF MEAN MONTHLY 515 CNASOE5

North Uranch at WESTERN —— 1916 to 1950

IFRING RON — OFF HUN—OFF for the following SUMMER, FALL and WINTER

Accretion FarinA — Reservoir Filled Draft Ferind of Reservoirs — Flew in the River is invreased
and sustained cosic FEET

3 Menthe or 95 Says 9 Months or 273 Says

15505 FEET FEE SECOND OSSIC FEET FEE SECOND FiR SECOND

—::: -:::;-:-! TOTAL AS’OE Lmn TOTAL AV’OE TOTAL AF’OE
AFRIL MAY FOR FOR TEAR FOR FOR FOR FOR

FESIOD FER000 FEH100 FAROOD TEAR TEAR

1916 1261 O7i
1915-16

191k—is

1425 ii75 1916-17 lOAD 147 27 53 37 TO 1.59 391 Hg 2553 255 6iiH 537
1915

1917 2475 Ilik 515 k137 1379 1917—16 551 1SHI. 54 45 115 169 1H9 56 176 2667 296 6904 567
191H 2565 607 79 3266 1059 1916—19 63 26 26 Al 33 75 1561 706 423 2694 299 5960 i97
1919 1390 1k13 11i3 iSl6 1405 1919—50 135 30 33 30 95 414 309 69 71 11d3 131 5399 iSO

1930 1726 535 174 2737 912 1920—21 6o 159 56 1+9 97 569 1326 970 591 3377 375 6114
1921 2043 1366 357 3766 1555 1921—52 107 149 U. 36 bA 1,59 1331 423 1573 iS6O i51 7526 652
1952 1401 2510 170 4081 1360 1922—23 509 75 60 137 70 AS AS 176 64 1251 uS 5365 447
1953 2697 1656 1226 5779 1929 1923—24 455 72 ii 149 61 190 16o0 1097 352 1050 450 9529 HOg
1924 2300 1693 1156 5149 1716 192i—25 152 93 105 51 i7 47 110 SO 1097 1725 191 6571 573

1925 2090 264 Hi 2455 515 1925—26 44 32 30 34 50 70 451 596 262 1259 140 3714 309
1926 2569 2511÷ 267 5650 1563 1926—27 114 30 372 550 I 652 2335 kb 237 523 5733 637 ii3A3 949
1927 2393 309 671 3373 112k 19272H . 1% SAl 90 51 61 439 13.14 935 • 677 i362 iss 7735 I 645
192H 2317 1051 165 3566 1159 1929—29 365 334 230 64 411 1471 1446 1109 559 5691 632 9257 1 771
1929 3923 1961 975 6659 2286 1929—30 110 71 44 37 46 77 62 1661 3222 5350 594 12209 1017

1930 1016 1203 299 2518 639 1930—31 223 76 32 53 49 35 113 41 69 691 77 3209 267
1931 1390 1530 354 3174 1091 1931—32 92 336 239 76 53 595 1027 0856 1103 5407 601 5651 723
1932 599 1138 536 2573 858 1932—33 146 124 Ui 194 246 1050 1285 666 549 4402 489 6975 581
1933 1045 1691 366 3322 1107 1933—34 105 55 54 50 I 56 227 465 870 260 2142 238 5364 447
1934 1459 2265 92 3816 1272 1934—35 51 48 39 46 — — — —

1935 — — — — — 1935—36 —
—

— —t 48 584 362 188231—. — —

1936 2884 1180 439 4503 1501 1936—37 270 19 1 12 25 P 60 139 776 1961 1238 4500 500 9003 750
1937 389 3409 543 434]. 1447 1937—38 209 65 57 67 I — —

— 203 3351 — — — —

1938 2137 539 244 2920 973 1938—39 100 35 47 33 I 30 35 67 184 654 1165 129 4085 340
1939 2008 2183 155 4316 1439 1939—40 70 48 46 35 56 111 75 75 104 600 69 4936 411

I - — ——— ———l--—----—- —

1940 203 4156 870 5229 1743 1940—41 491 186 195 381 439 940 1950 654 321 5557 617 10786 899
1951 811 1424 110 2345 783 1941-42 82 33 22 47 196 o 459 502 364 2295 255 4640 387
1942 2965 677 103 4045 1348 1942-13 381 62 32 590 718 1926 823 546 1903 6981 776 11026 gg
0943 3351 1319 1529 6199 2066 3943—44 411 246 165 165 38 118 168 366 565 2242 249 8441 703
1944 1600 1670 472 3742 1217 1944—45 112 31 21 89 1610 655 494 54 105 3201 356 6943 579

1945 3550 1230 1940 6620 2207 1945—46 730 780 92 293 81 354 287 1440 965 5052 561 11672 973
1946 2670 248 269 3187 1062 1946—47 228 76 69 55 64 70 320 1610 590 3082 342 6269 522
1947 1970 4500 1060 7530 2510 1947_iS 1910 408 110 199 68 99 780 270 894 4738 526 12268 1022
1948 4100 922 937 5959 1986 1948—49 99 63 45 26 I i 208 198 1400 2280 4350 483 10309 859
1949 1670 507 111 2288 763 1949—50 31 35 16 26 83 82

— 5310 644 — — — —

——

1951-52
1950 2680 2310 173 5163 1721 1950—51 60 78 105 41 75 788 1574 1860 1678 6259 695 55.422 952

1952 1952—53

MAn. I MAo.
Year t 1016 1203 299 2518 839 Tear 223 76 32 53 49 35 113 4]. 69 691 77 3209 267

1930 1930—31

Max. Max.
Year 1970 4500 1060 7530 2510 Year 1910 408 110 199 68 99 780 270 894 4738 526 12268 1022

19471 5.947-48

Av’ge I I I Ev’ge
Tear 2055 1640 565 4260 1420 Tear 280 181 98 117 195 469 667 803 764 3574 397 7834 I

I
I I L......

SUMMARY OF REAR MOSTHLY DISCHARGES

South Branch et EALItI —— 1915 to 1950

SPRING RUN — OFF HUH—OFF for the f0010wing SYMMER, FALL and AIRTER TEES

Accretion Period — ReaervoAr Filled Draft Feriud of Reservoirs — Flow in the River in increaned
and sustained CUBIC FEAT

3 Mactie or 92 Days 9 Months or 273 Days

CYSIC FEET P01 lAGOS’S CUBIC FEET FEB YECYR5

[ TOTAL I 4Y’GE I I TOTAL AP’GD TOTAL I AS’GE
OCT OY DEC JAN F H FOE FOR FOE ! FORTEAR MAE. APRIL MAY FOR I FOR TEAR jJSRA JRLT ADD. SEPT. . Si . . -

FEROOS PERIOD TEAR TEARFEEIOD PERIOD

1914 1914-15

584334l4 : 468 565 2140 719 5697 6331915 1915—16 180
1916 1200 I 1230 i210 3640 I 1223 1916—17 935 145 1 124 72 115 111 159 250 116 2027 I 225 5667 472

1917 1480 1080 705 3265 1088 1917—18 990 1200 166 115 270 I 289 209 116 995 4350 I 463 7615 635

1918 2070 453 246 2769 923 1918—19 115 37 26 161 128 I 175, sAs 535 318 2079 I 23i 4848 404

1919 1 1200 900 I 1080 j 3180 1060 1919—20 I 159 ?a_P?____YY_r_J66 514 i260 87 93 1286J 143 4466 372

1920 1560 660 228 2448 816 1920—21 113 165 138 71 136 348 625 570 240 2406 267 4854 404

1921 lSdO i050 346 2676 892 1925—22 146 550 115 121 274 449 920 457 940 3972 45,1 6648 i 554

1922 865 1 1640 236 2741 914 1922—23 442 146 134 213 125 145 138 233 89 1665 185 4406 367

1923 1670 1060 487 3217 1072 1923—24 195 110 69 141 79 145 1200 I 880 342 3161 351 6378 531

19S4 1660 1520 915 3695 1232 1924—25 258 154 213 105 11299 148 99 1360 2548 283

1925 1800 348 131 2279 760 1925—26 61 I 57 75 74 59 343 247 246 268 1460 162 3739 312

1926 I 2010 1810 292 4112 I 1371 1926-27 153 I 62 228 540 750 1690 396 232 665 4716 524 8828 736

1927 1610 494 635 2739 913 1927—28 sid I 75 123 i 86 118 437 950 705 575 3757 421 6526 544

1928 1010 860 241 2111 704 1928—29 545 243 173 96 253 720 730 850 245 3855 428 5966 497

1929 2220 1570 750 4540 I 1513 1929—30 161 105 80 i74 93 1620 21301 4509 501 9049 754

Fio1o 750 239 2009 670 1930—31 183 71 55 63 64 67 94 69 113 87 2758 232

1931 695 615 239 1549 I 516 1931—32 106 182 iOO 107 94 197 555 1630 890 3861 429 5410 I 45i

1932 610 780 670 I 2060 687 1932—33 299 199 165 184 191 675 855 600 520 3688 410 5748 479

1933 955 1380 235, 2569 556 1933—34 90 78 77 67 74 157 750 341 1915 213 6484 I
1934 35 84 83 86 130 94 i46 121 725 530 1999 222 5137 528

1934p1240 1690 2A53138.1O4b —

—

1935 1630 222 250 2102 701 1935—36 163 69 66 56 62 170 183 126 260 1155 128 3257 I 271

1936 1910 750 256 2916 972 1936—37 64 22 26 32 40 90 202 1960 l3dS 3816 424 6732 561

1937 409 I 2710 565 3684 1228 1937—38 285 86 124 102 205 174 135 195 2490 379A 422 7480 623

1938 1260 540 273 2073 691 1938—39 132 55 103 74 58 75 89 185 835 i6o6 178 3679 1 307

1939 1330 I 1690 196 1 3216 1072 1939—40 89 68 76 57 66 67 68 72 73 636 71 3852 321

1940 203 2020 530 2753 I 908 1940—41 525 195 172 382 237 545 1300 520 248 4124 458 6877 573
1941 I 540 570 102 1212 1 404 1941—42 61 52 68 64 69 138 137 195 411 1195 133 2407 201

1942 1490 448 311 2249 750 1942—43 238 113 94 I 267 482 1010 735 750 1640 5329 592 7578 631

1943 1960 825 1270 I 4055 i352 1943-44 580 456 I 137 101 99 152 149 194 355 2223 247 6278 523

19441 935 895 354 2184 728 1945—45 169 82 I 75 139 93 88 100 49 130 925 103 3109 259

1945 1470 955 1160 3585 1195 1945—46 496 323 164 216 925390 308 720 675 4217 469 7802 650

1946 1530 203 225 1961 654 1946—47 207 102 104 104 132 157 332 1050 430 2618 291 4579 382

1947 I 1360 2460 940 4760 1587 1947—48 1040 232 I 157 200 172 194 355 216 683 3249 361 8009 667
1948 I 1990 721 777 3488 1163 1948—49 184 303 152 103 116 1 243 233 787 1700 3821 425 7309 609

J541
226 3627 1209 1950-51 141 207 222 1 i68 F 190 450 1015 1054 1468 4885 543 8512 709

1969 1020 487 204 1711 570 1949—50 114 147 I 109 I 121
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TABLE H - 4

SOUTh BRJJCZ - TiLLES RIVER
zj

Losses in Reserroir Space Due to
vaporaion and Winter Ice

Dead Storage
and Reserved Space for a Hypothetical Rain Storm

and
WAR C0NS1RViTI0N LWD 3USTlNZD FLOWS
i1VLIL AT LONDON

For a •3umez’ Flow Period from June I to Sept0 20 - 112 Days
and a Yearly Flow Pericd. fron une 1 to March 1 — 273 Days

For the Driest Period Since 1915 ViZe he Suniner of 1939 & Winter of 1940
and for the Average Period since 1915.

losses in
Reservoir Space

Acre Feet

Reservoir
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For the Driest Year - Sunor Fio — 112 Days

Woodstock 350 400 200 1420 2020 4500 2280 103 F
Cedar Creek 700 800 200 460 1460 5600 4140 18.6
Themesford 550 630 400 1630 2660 15700 13040 58.7

Total 1600 1830 800 3510 6140 25600 19460 87.6 79 161.5

For the Driest Year - Iar1y Flow - 273 Days

Woodstcck 1 350 640 2001145012260 4300 2040 38
Cedar Creekj 700 1270 2001 460 1930 56001 3670 6.7
Theme sford 550 1000 400 1630 3030 l570 126701 23 3

Total 1600 2910 800 3510 7220 256O0hl8380j3.8 704 104.2

For the Average Year - Suiaer Flow 112 Days

Woodstock 350 330 200 1420 1950 43001 2350 l0 6
Cedar Creek 700 650 200 460 1310.. 5600 4290 193
Themesford 550 510 400 1630 2540 15700 13160 592

Total 1600 1490 800 3510 5800 25600 19800 891 1884 277.5
L

For the Average Year - Yearly Flow - 273 Days

Woodstock 350 640 200 l420 2260 43001 2040f 3Q8
Cedar Creek 700 1270 200 460’ 1930 5600 3670 67
Theme sford 550 il000 400 16301 3030 15700 12670 23.4

Total 1600 2010 8001 35101 72201 25600[ 18380 33.9 3295j 363.4

Note: Space reserved for hypothetical rain storm is based on
4.41 in.with a runoff facto±’ of 75 er cent prior to May 10.
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