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SUMMARY 

In August and October 1983, Water Resources Branch, Ontario Region, conducted discharge measurements in the power canal of the Francis H. Clergue Generating Station on the St. Marys River at Sault Ste. Marie, Ontario, to verify discharge data from the flowmeters permanently installed in the plant. 

Five measurements were taken in August 1983 and one in October' with all 3 units in the plant operating at full capacity. Also, five measurements were taken in October with all units reduced to about 2/3 capacity. 

All of the measurements satisfy applicable 1.8.0. standards for streamflow measurements. The average standard error of the measurements was computed as 2.8%. 

The differences between the f10wmeter discharges and corresponding measured discharges ranged between +20 m3/s (706 cfs) and —4 m3/s (141 cfs). A negative value indicates a flowmeter discharge less than measured discharge. 
In percentage terms, the differences ranged between +2.8% of the measured flow and —0.4% of the' measured flow. The differences are roughly normally distributed about a mean value of +9.6 m3/s (339 cfs) and have a standard deviation of 7.2 m3/s (254 cfs). In percentage terms, the mean difference was +1.2% of measured flow. 

These results indicate that the flowmeters are accurate for flow conditions where any or all units are operated near full capacity or near 2/3 capacity.
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1. INTRODUCTION 

In a letter dated October 26, 1982, the Canadian Section of the International Lake Superior Board of Control requested the Water Resources Branch to obtain and provide a hydraulic capacity rating for the new Great Lakes Power Ltd. hydro—electric generating station at Sault Ste. Marie, Ontario. In a letter dated December 8, 1982, to the Canadian Section of the International Lake Superior Board of Control, the Water Resources Branch proposed that the required rating be obtained by discharge measurement checks of several points on the plant's design ratings. 

On May 17, 1983, Great Lakes Power Ltd..informed the Water Resources Branch that the turbine wicket gates would be modified in June and that as a result, the plant's ratings would change. The Water Resources Branch took one set of measurements during August 10—12 with the plant .operating at about full capacity. Subsequent to this first set of measurements, the Water Resources Branch and the Canadian Section of the International Lake Superior Board of Control agreed that the discharge measurements should be used to verify the plant's flowmeters rather than the plant's hydraulic ratings. One reason was that the revised hydraulic ratings were not yet available. Another reason was that Great Lakes Power Ltd. was using the flowmeters instead of the ratings to determine the turbine flows. Each of the three turbines in the plant has a differential pressure type flowmeter which monitors the instantaneous flow through the turbine. The instantaneous flows are recorded on charts which are later analyzed to determine mean plant flows. 

VThe Water Resources Branch took a second set of measurements during October 18—19 with each of the turbines operating at about full capacity and later operating at about 2/3 capacity. The following sections describe and discuss both sets of survey procedures and computations and compare the measured discharges with the corresponding flowmeter discharges. 

2. SURVEY PROCEDURES 

2.1 Measuring Section 

The measuring section was located in the power canal about 300 m above the Francis H. Clergue Generating Station, as shown in Figure l. The section was aligned perpendicular to the direction of the flow.
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Figure 1_— Location Map (Source - "The St. Marys Redevelopment Project", Great Lakes Power Ltd., 1979) 

The cross section profile is shown in Figure 2. The central rectangular section was excavated in 1982 to increase the capacity of the canal. 
Different panel distributions were tried in the August measurements, however a standard 22 panel distribution (Figure 2) with 8 panels in the central rectangular section and 7 panels in each of the side sections was used in the October measurements. This provided good definition of the transverse velocity distribution and limited discharge in any one panel to under 8%. 
2.2. Section Gauge 

A Stevens A—71 water level recorder was set up on August 9 in an Abitibi Price process water intake on the north bank about 20 m below the section. The recorder provided a continuous record of water levels for the period August 10—12. The water level data were used to aSsess the stability of flow
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conditions during the measurements. Since the recorder agreed closely with the plant's headwater level gauge, it was not operated during the second set of measurements in October. The water level data are included in Table 1. 

2.3 Data Collection 

Measurements were taken from a 5 m aluminum boat equipped with a 10 hp outboard motor. The boat was positioned using a tag line which was strung across the canal at the measuring section. The tag line was marked at 5 m intervals and at the panel points. 

Three Price pattern 622AA current meters were suspended 0.3 m above Columbus sounding weights in the combinations shown in Figure 3. The three meters were deployed simultaneously for point velocity readings. The No. 3 meter—weight combination was also used for the soundings. 
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Figure 3 — Meter Deployment
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_ 3 _ 

The meters were rated_ by the National Calibration Service, NWRI, in '"as 
received" condition after each of the two phases of the job. The ratings 
appear under the measurement input data listings in Appendix A. The positions 
of velocity readings are shown in Figure 4. 
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Figure 4 — Positions of Point Velocity Readings in the Verticals. 

The number of velocity readings was reduced from six to five after measurement 
No. 1 because no satisfactory way to reset meter No. 1 could be devised. It 
was set at a fixed depth of 0.3 m below the surface for the remaining 
measurements. Readings were taken as close as practicable (0.3 m) from the 
surface and bottom to minimize extrapolation of the fitted vertical velocity 
distribution. 
All meters were wired to a central multiple counter unit, enabling one person 
to record all data including depths which were sounded with the No. 3 
meter—weight combination. Meters were timed for 1 minute. The average time 
to complete a measurement was 1 hour.and 25 minutes.



Ideal weather conditions and relatively steady water levels prevailed for both 
sets of measurements. The maximum variation in water level during a 
measurement was 17 cm at Upper 800 gauge, 24 cm at the plant headwater gauge, 
12 cm at the plant tailwater gauge, and 6 cm at Lower 800 gauge. 

Great Lakes Power Ltd. cooperated fully in providing steady flow for all 
measurements. The maximum variation in discharge through any of the turbines 
was about 16 m3/s (S65 cfs) except for a 40 m3/s (1412 cfs) adjustment on 
turbine No. 2 near the end of measurement No. 3. 

3. DATA REDUCTION 

3.1 Computation of Mean Velocity in each Vertical 

Input data listings for all measurements are included in Appendix A. Observed 
rpm were converted to velocity in m/s by application of the appropriate meter 
equation. 

A vertical velocity distribution developed by the U.S. Army Corps of 
Engineers, Lake Survey District, (ref. articles 9 and 10 in Bibliography) was 
fitted to the point velocity readings in each vertical. The distribution is 

v = A(l - /d — 1n(l — /d)) ¥ B Eq. 1 

where v is the velocity at any point in the vertical, d is the ratio of point 
depth to total depth, and A and B are regression coefficients. At each 
vertical, the distribution was divided into an upper half and a lower half to 
facilitate the computation of mean velocity. The regression coefficients for 
the upper half of the distribution, Au and Bu, were derived by regressing 
(method of least squares) the point velocity readings in the upper part of the 
vertical against corresponding values for the expression (l'—1d — 1n(l —/d)). 
Similarly, the regression coefficents for the lower half of the distribution, 
AL and BL, were derived from the point velocity readings in the lower part 
of the vertical. In measurement No.1, Au and Bu were evaluated using the 
4 upper points, while AL and BL were evaluated using the 4 lower points. 
Thus, points 3 and 4 were used in both evaluations. In measurements No. 2 to 
11, the upper 3 points were used to evaluate Au and EU and the lower 3 
points were used to evaluate AL and BL. Thus, only the midpoint was used 
twice. 

By integration of Equation 1, the following equation for mean velocity in the 
vertical was derived: 

vméan = .6074Au + .512.u + 1.2259AL + .SBL Eq. 2 

Equation 2 was used with the derived values for ‘Au, Bu, AL, and BL to 
compute the mean velocity in each vertical. The validity of Equation 2 was

10
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checked by plotting the measured velocities in a number of verticals, visually fitting a smooth curve through the points and estimating the mean. This was done for 3 verticals in each of the first 5 measurements. The estimated mean velocities generally agreed within 1.0% of the mean velocities estimated by Equation 2, thereby confirming the validity of the equation for this project. 
For comparison, mean velocities were computed using the logarithmic distribution '

’ 

v = A(1n (1 - d)) + B Eq. 3 

which, by integration, gives the following equation for mean velocity: 

vmean = —.1534Au + .sau — .8466AL + .53 Eq' 4 

where the symbols are as defined earlier. The mean velocities estimated by Equation 4 were within 0.1% of those estimated by Equation 2. 

3.2 Computation of Total Discharge 

The discharge in each panel was computed as the product of area (width x depth) and mean velocity estimated by Equation 2. Total discharge was computed by summing the discharges in all panels. Because of the smooth transverse velocity distribution evident in these measurements, the computation and application of transverse velocity coefficients was considered unnecessary. Computer listings of the discharge computations are included in Appendix B. The measured discharges are presented in Table 2. 

The discharges recorded by the flowmeters in the plant at the times of the measurements are also presented. in Table 2. The flowmeter discharges were derived by visually estimating the mean values on the flowmeter charts for each measurement period. The flowmeter charts are included in Appendix C. 

4. DISCUSSION OF RESULTS 

All of the measurements satisfy applicable ISO standards (ref. articles 1, 2, and 3 in Bibliography) for streamflow measurements. The standard errors of the measurements by the Herschy formula (ref. article 8 in Bibliography) are: 

Measurement No. 1 (l9 panels, 6 pt. verticals) 3.0% Measurements No. 2 to 5, (21 panels, 5 pt. verticals) 2.8% Measurements No. 6 to 11 (22 panels, 5 pt. verticals) 2.8% Average 2.8% 
Table 2 shows that ten of the eleven discharges from the flowmeter charts were higher than the corresponding measured discharges. The differences between the flowmeter discharges and corresponding measured discharges ranged between +20 m3/s (706 cfs) and -4 m3/s (141 cfs). A negative value indicates a flowmeter discharge less than measured discharge. In percentage terms, the differences ranged between +2.8% of the measured flow and —0.4% of the

11
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measured flow. The differences are roughly normally distributed about a mean value of +9.6 m3/s (339 cfs) and have a standard deviation of 7.2 m3/s (254 cfs). In percentage terms, the mean difference was 1.2% of measured flow. 
Much of the 112% average difference may be due to measurement/computation error. Possible sources of error were: 

(1) Location of the vertical walls of the central rectangular section. The location of the walls could not be precisely determined by lead weight soundings, therefore the width of the central section was assumed equal to the design width of 30.5 m. 

(2) The vertical velocity distribution (Equations 1 and 2) may slightly underestimate the mean velocity. 

5. CONCLUSIONS AND RECOMMENDATIONS 

Since all measurements and corresponding flowmeter readings agree within 2.8%, it can be concluded that the flowmeters are accurate for flow conditions where any or all units are operated near full capacity or near 2/3 capacity. These two conditions are close to the normal upper and lower limits of turbine operation at the plant. The accuracy of the flowmeters at intermediate operating conditions should be verified at a later date. 
Discharge measurements should be scheduled periodically to confirm the continued reliable operation of the flowmeters.

l3
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' 5T. MARYS RIVER AT SAULT STE. MARIE - CANADIAV powER c NAL 
DISCHARGE MEASUREMENT INPUT 0ATA - METRIC UNITS Ewm__~”-.--2.. - MEASUREMENT N0. 1 10 AUGUST 1903 

REVS PEQ MINUTE PANEL . m_.rm~m _M2 mwwfl_fl “Mm mm__w_wmfl_mwwuwmwmmw WMNMWMMEIEB 1_ I, _METER 2 _METER_3 Ho. EST 015T START END WIDTH 7EDTH .3 7 K+5 2K+3 3K+3 4K53 D'-3 
1 ‘I‘ZO 000 10197 82. 780 78. 740 7". 
2 1330 10.00 6.23 13.75 7.50 4.17 124. 190. 123. 1143 91. 76. 
3 1440 17.50 13.75 21.25 7.50 4.10 160. 156- 160. 145. 141. 101. 
4 1443 25.00- 21.25 20.75 7.50 4.10 159. 166. 162. 159. 144. 92. 

[.020 9“. 
6 1 a " 0 4.0 . OO_..,,_-,_J.6,. 25 “WWI/135.11 0__~___,____,6.._5.52m.__,.<+_.,_3,o_ N 1.55 . _ __ 1.60 . 1 56 . 1 50 . 1 36,. . 1 06 . 
7 1455 47.50 43.10 50.00 6.90 10.97 162. 170. 146. 154. 144. 108. 
5 1502 52.50 50.00 55.00 5.00 11.22 169. 152. 174. 170. 151. 116. 
9 1510 57.50 55.00 60.00 5.00 11.01 179. 178. 170. 167. 136. 99. “22...”,322019 1535 62.50 60400 65.00 5.00 L0,94 116. 132, 1123HW111.__160.AHJ13. 11 1522 67.50 65.00 70.00 5.00 10.06 165. I79. 175. 175. 168. 121. 12 1530 72.50 70.00 73.60 3.60 10.95 154. 163. 157. 157. 147. 109. 13 1535 77.50 73.60 51.25 , 7.6V 3.82 152. 150. 152. 142. 131. 102. 

14. 15402 ,2205-002“w03325wmmfia.15 7.50 3.53 “1550.21533._152- 140!_ 133. .99- 15 1545 92.50 08.75 96.25 7.50 3.58 156. 161. 147. 147. 120. 92. 16 1550 100.00 96.25 103.00 7.50 3.50 155. 151. 152. 143. 135. 101. 17 1555 107.50 103.00 111.30 7.50 3.50 143. 138. 140. 125. 116. 85. ___.E_w H_U-Jfi~__,JfiDfl LLiLQD 111.30 117.50 6.25 3.13 109. 1324 120, 1JJ4m_Jp§3__BEQg_ 19 1605 120.00 117.53 122.50 5.00 2.00 67. 67. 65. 63. 60. 60. 

1 _ 14.319; 9:6)/ _ 

_. MEIER N0, 1 0.6666 0.0090 METER NO. 2 0.6671 0.0092 ' ” 

METER 00. 3 0.6676 0.0016



--— -— _- 

mM3_mMEI£R_EQUAIJONS 
MEIER ND. 1 0.0671 0.0092 METER NO. 2 0.6666 0.0098 WMETERMND-“1WWQ-5515WMDJDDJE 

ST. MARYS RIVER AT SAULT STE. MARIE - CANADIAV POWER CANAL 
DISCHARGE MEASUREMENT INPUT DATA - METRIC UNITS 

“EASUQEMENT N0. 2 11 AUGUST 1983 
REVS PER MINUTE PANEL mm‘,m "hwmmmwmwwmwmmwmw_wmmmmwmwmmmw,mmmMMW_MMEIERm1W_.,_ METER_2 METE9.3 N0. EST DIST START END WIDTH )EDTH .3 .3 .20 .50 .BD 0—.3 

1 920 3.75 0.0 7.50 7.50 2.45 113. 113. 116. 116. 101. 90. __,____2- ___22 225 14.2) 7.5-0 15.00 7.50 4.34 142. 138. 1_____av. 15.13, 1720. 190. 3 030 15.75 15.00 22.50 7.50 4.17 162. 166. 172. 167. 136. 117. 4 935 26.25 22.50 30.00 7.50 4.11 169. 161. 165. 163. I30. 118. 5 O38 33.50 30.03 37.00 7.00 4.20 164. 164. 168. 166. 120. 80. 6 942 40.00_ 237L002_w33,102_uwfi.40 _ “4-302 153-, 162., 162. 156. 133. 104. 7 046 44.50 43.10 46.50 3.40 11.00 151. 167. 154. 141. 135. 90. 0 050 40.50 46.50 50.50 4.00 11.01 170. 172. 176. 170. 166. 120. 9 057 53.00 50.50 55.50 5.00 11.12 176. 174. 183. 177. 169. 109. _ _ - , 10 10.0.1 5 02-20.") 5 5 . so 6 o . 50 5 . 00 1 1.2:) 6 13.29 . 1 aq_._,_1 11g.___1_7_o_.__1_g1_._m_1 1 s . II 1005 63.00 60.50 65.50 5.00 11.23 179. 179. 184. 183. 155. 113. 12 1010 68.00 65.50 70.25 4.75 11.15 177. 165. 186. 175. 157. 115. 13 1015 72.50 70.25 73.60 3.35 11.17 159. 161. 152. ‘154. 146. 110. 14 1029. “7SLOJWH 73-60__w11-50W 223-30MMWWJn83_- “161.2“150. 172. 153. 146-_,120- 15 1030 00.00 77.50 03.75 6.25 3.60 167. 154. 171. 145. 121. 100. 16 1035 07.00 83.75 90.75 7.00 3.77 156. 164. 168. 152. 124. 116. 17\ 1040 04.00 90.75 97.75 7.00 3.57 160. 155. 160. 149. 130. 117. 
- _ - _ __.1_3 1011.5 10 1 Lou 0 7 . 7 5 1 o t. . 7 o o . 9 ‘5 .3,._:_'n__1 115,; . 1:51; ._-__‘1_ 55‘.“ _,1,3 5 Q _9 I? 1040 106.00 104.70 111.70 7.00 3.47 123. 135. 144. 142. 126. 114. 20 1052 115.00 111.7) 118.50 6.00 2.53 84. 82. 95. 99. 64. 55. 21 1056 120.50 118.50 122.50 4.00 1.13 80. 80. 75. 60. 40. 40.



"5T.mfiA§¥S~RIVERMATNEKULTMSTE.“MAR1E" " EANAD'T AN POWER CANAL 
DISCHARGE. MEASUREMENT INPUT DATA - METRIC UNITS

~ 

MEASUREMENT NO.' 3 11 AUGUST 1953 
REVS PER M1NUTE RANEL * mm" m“. 7‘ M ME[E__1,W,HH METER 2 METER 3 N0. EST DIST START END WIDTH DEPTH .3 .' .2D .50 .50 D-.3 

1 1255 3.75 0.0 7.50 7.50 2.54 104. 109. 103. 94. 75. 55. _?.__3__1.3_o__o 1 1.-..25 w1259 1_.:2,_._Q_Q.._._J___,_7 2.5 0 ___ 11, 1.2.7“ _ ___1_ b 5 _- ,1 52 e. . 
I 5.7 -_ 1- _.l he - I 3 4 - 10 3 - 3 1305 15.75 15.00 22.50 7.50 4.25 152. 152. 153. 151.‘ 135. 99.‘ 4 1309 25.25 22.50 30.00 7.50 4.25 159. 157. 151. 150. 115. 99. 5 1312 33.50 30.00 37.00 7.00 4.24 154. 150. 153. 155. 139. 105. M5mm~_3335___._40-00_EE31.50 .43.10~ww~0.Lo--mm9-992-_31544331572131589,2155- 2138- 9B- 7 1322 45.00 43.10 47.50 4.40 11.21 151. 152. 155. 151. 142. 99. 5 1325 50.00 47.50 52.50 5.00 11.49 154. 170. 159. 170. 152. 55. 9 1333 55.00 52.50 57.50 5.00 11.20 173. 155. 174. 155. 152. 102. 10_Mm_3535_ __50.00___51.50 52.00mwm-4.50fl__Ly.30__-_177.k»155. 154. 151. 155. 102. 11 1343 54.00 52.00" 55.75 3.75 11.27 177. 171." 155.‘“179:"173. 109. 12 1345 57.50 55.75 59.50 3.75 11.17 170. 155. 170. 174. 174. 110. 13 1350 71.50 59.50 72.50 3.00 11.30 152. 154. 152. 134. 151. 52. k (L— ._ m. LA..Q.2.,_- __ 1’0 77 _ ~1,107" ._ >__ “1’5 9 0 l 55 o l 5 0 u l 2 l o 13 l o 73 n 15 1355 77.50 73.50 50.00 

I 
5.40 3.53 155. 155. 159. ‘149. 141. 104. 15 1407 52.50 50.00 55.25 5.25 3.52 154. 154. 159. 154. 131. 112. 17 1412 90.00 55.25 93.75 7.50 3.75 172. 154. 175. 149. 135. 97. “15 1415 97.50 93.75 L01.39 1159 33§§_m"_}59;2“197- 164- 157- 121- 107- 19 1420 105.00 101.30 105.50 7.50 3.42 153. 154I'”155.““149.‘“127.” 107. 20 1424 112.50 105.50 115.30 7.50 3.31 125. 127. 137. 131. 115. 94. 21 1425 120.00 115.30 122.50 5.25 1.77 55. 75. 55. 70. 29. 44. 

MLTERMEOUAILUNS ._m_ , _ ,__15_Em“_3-__ _. 
METER N0. 1 0.5571 0.0092 METER N0. 2 0.5555 0.0095 .METERWNU‘MJ_~046blbn~DJflDJépwnw_n 

_ _ _ _ _



/---—-—--—--——-—-l._-'._- 1 1 - — - - - _- -

~ ~

1 

ST. WARYS R1VEQ AT SAULT STE. WARIE ‘ CANADIA‘J DOWER CANAL 

\— l)ISCHAFZGE MEASUREMENT INPUT ')ATI\ ' METRIC UNITS 
,/ MEASJREMENT ND. 4 12 AUGUST 1983 

REVS PER MINUTE .f’ANEL ~__ _ wr‘E'TER 1_ METER 2 
I _ METER 3 NO. CST DIST START END WIDTH )EDTH .3 .3 .20 .50 .BD D'.3 

1- 80'") 9.50 0.0 6.25 6.25 1.32 120. 110. 119. 101*. 97. 82. a a}: 1020;) 6.25 13.75 7.50 4.30 152. 155. 154. 154. 131. 99,7 3 ’51’0 17.50 13.73 21.25 7.50 4.17 171. 158. 172. 1510. 137. 101. 
‘0 817 25.00 21.23 28.75 7.50 4.30 164. 166. 167. 165. 138. 101. ‘3 3:121 32.50 28.75 35.00 6.23 4.142 162. 157. 166. 156. 125. ‘35. 6 8 2 5 J 7.. .50 ,2 .35..,0,f)___1..._5.23.9_.52.5.2.2»..-J....2 5.... _ “Aft-535-, -2 .21 63 ._. .41 66 . 1 72.. . 1 6 3 . 1 4 3 . 1 01 . 7 5.330 01.00 39.25 43.10 3.135 4.67 16-7. 166. 169. 161. 140. 853. 00.00 3'00 Q70 9 339 109.00 “6.50 51.25 14.75 11.27 176. 170. 180. 167. 153. 99. , 1 1') >3 4 J ‘3 J . 5 L 5 1 . 2 5 5 6 ._O_O ’0 .15 1 L-_1 6 1 7 7 - 15202-___1 Bil__-_~.1_7lto_._1_9 Q_,-_ 2 9-6 - 11 8(‘6 313.51) 61.01) 5000 18“- 8Q. 12 34‘) 63.50 61.03 66.00 5.00 11.20 177. 178. 179. 177. 162. 99. 13 5553 68.50 66.00 70.50 14.50 11.15 170. 158. 168. 16"). 169. 106. 

, 1.1L.-- 0.0.5.x..._._._2.,27.2.5.0.. 7.0..a 73._,6.0 3.21.10,“ _1-.1_.._.05,_ ,,,”163__.,,__7171.H _ 165. 130. .145. _96. 15 910 77.50 73.60 31.25 7.65 3.80 160. 169. 156. 162. 107. 115. 16 91/. 85.00 01.25 ‘38.75 7.50 3.63 165. 169. '167. 167. 126. 111. 17 01'] "92.50 851.75 96.25 7.50 3.61 161. 167'. 170. 160. 126. 111. w. ._.1_~,‘.__,2__-_1.IJ__‘9_2D__1_U o . 0 o 9 o . 2 5 1 o 3 . so 7 . .5 0 3 . a 7 1250, Lo 1,. 1_6]“.___1__(5_§_. 1_25_'.__ M116 .19 92’. 107.50 103.80 111.30 7.50 3.35 143. 151. 143. 14?. 115. 110. 20 92-55 115.00 111.33 117.50 6.25 3.00 105. 112. 120. 126. 102. 89. 21 932 120.00 117.50 122.50 5.00 1.51 65. 73. 81. 66. 45. ‘01. 

_ -. -__..__H._Z1_E_T_E3__EQ_UATI0N3 
METEQ ND. 1 0.6666 0.0098 METER NO. 2 0.6671 0.0092 

.. .J‘IETEEIHHN 0...__,J__...0..._6.616 O . O 0 1 6
1
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p. ._ MARI 
INPUT DATA
5 

w I 0 TH 

STE. 

NTNO- 

END 

ASUREMENThu 

MEASJREM 

RIVEQ AT SAULT 

START 

DISCHAQG 
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5T. MARYS RIVER AT SAULT STE. MARIE ¥ mEANABIAN RENEE EANAL 
DISCHARGE MEASUREMENT INPUT DATA - METRIC UNITS

~ ~ ~

~ 

MEASUREMENT N0. 6 18 OCTOBER 1983 
- 

- 
' REVS PER MINUTE 

PANFL , h_. _ .‘a “m” , , _u,__ H 1_ METERWlwwflMMMMETER 2_ “m METER 3. -— 
N0. EST DIST START END WIDTH D;PTH .3 .3 9%2 .50 flki 0—.3 

1 1020 3.10 
_ 

0.0 6.20 6.20 3.31 128. 130. 121. 97. 107. 65. 
, _--%_ L925 9.30 6629 12-40“__.6.20___24J30___3348. 1534 133._2342.__422.-_4104 “mm_m“ 

3 1028 15.50 12.40 18.60 6.20 3.88 163. 157. 158. 146. 143. 116. 
4 1032 21.70 18.60 24.80 6.20 4.13 165. 158. 167. 147. 146. 94. 
5 1036 27.90 24.80: 31.00 6.20 4.30 156. 161. 152. 153. 126. 88. 
6 1040 734.1033_31.00 37.20 6-205.. 4.36333160»3158.23158."3148...138..4104..w 
7 1044 40.15 37.20 43.10 5.90 4.78 159. 165. 161. 160. 145. 107. 
8 1048 44.60 43.10 46.10 3.00 11.30 158. 167. 150. 146. 144. 106. 
9 1051 40.10 46.10 50.10 4.00 11.36 165. 166. 170. 167. 158. 108.. 
10” ‘mL9§fim__m_§gllSWWW§93J9_MWSA.2032 4.10 11431 1764 110-__179-_m168-33160.w_306-_mwwmmwm 
11 1100 56.25 54.20 58.30 4.10 11.20 173. 179. 166. 167. 138. 91. 
12 1103 60.35 58.30 62.40 4.10 11.26 190. 161. 185. 157. 165. 109. 
13 1107 64.45 62.40 66.50 4.10 11.10 185. 171. 184. 171. 170. 132. 
14 1111 68.55 66.50 70.60 ,4.10 11.24. .166.M1159. 163. .161. 162. 2114.- 
15 1116 72.10 70.60 73.60 3.00 11.16 172. 159. 167. 125. 158. 85. 
16 1120 77.05 73.60 80.50 6.90 3.86 163. 165. 162. 154. 140. 103. 
17 1124 84.00 80.50 87.50 7.00 3.71 157. 164. 153. 156. 130. 116. 
l 8 , Ll _._..__,__...9 [.020 O..._____ 8.7.9.511.-. ____.~9,4..-_5 0 7 n .0 O 3 n 80 l 6 4 n l f) l A 1 5.7.0...- 1.42.o__.1»3 5 3«o-——~———— ------ ~— 
19 1131 98.00 94.50 101.50 7.00 3.74 170. 153. 168. 139. 150. 104. 
20 1134 105.00 101.50 108.50 7.00 3.61 142. 143. 136. 131. 116. 99. 
21 1137 112.00 108.50 115.50 7.00 3.48 125. 136. 117. 118. 98. 77. 
22 1L41” -3119.oo,m115.50__122.50" 17.001 1 2.07mw_2 19-3_“91¢__.82- _ 93.”- 83. 2375.2flhwm ._-_.__.—.—.—...-_____.___.____...—_-_—.—_-__———_———__—___——-_——__--————..___-_-—_-——-__—--———_-——_———.—--—— 

METEfiHEOUATIONS 
METER N0. 1 0.6672 0.0074 METER_NO.323"0.669OHH0-0073WHWWHMHM METER N0. 3 0.6767 0.0073



ST. MARYS RIVER AT SAULT STE. MARIE - “CANADIAN POWER EANAL 
DISCHARGE MEASUREMENT INPUT 0ATA - METRIC UNITS 

MEASUREMENT N0. 7 18 OCTOBER 1983 
REVS PER MINUTE 

PANEL . _ _, , 7 _._. , . Nm_m METERMIw “MmflMfiTERma _ M.MEIER 3.”. 
_EE:____EEI-____9£EI_-__EIfiEI___-EEE____EEEIE___EEEIE-_-_-:3-__:§_---i%£---:§2--_£¥€é__E::3-- 

1 1332 3.10 0.0 6.20 6.20 3.82 55. 53. 52. 51. 46. 27. 
_ “,2 -_1336 0.39 6.20 12.30 0-20. 4L82 75. 75. 75. 61. 67. 17. _ 

3 1340 15.50 12.40 18.60 6.20 4.84 74. 73. 74. 64. 69. 38. 
4 1408 21.70 18.60 24.80 6.20 4.82 76. 76. 77. 72. 69. 51. 
5 1412 27.90 24.80 31.00 6.20 4.63 79. 79. 

, 
77. .77. 66. 56. 

6 1343. 34.10 31.00, 37.20 6.20 5.002MWHC76.32.74. “ 77.32-70».-.66. 53. .-w 
7 1347 40.15 37.20 43.10 5.90 5.18 71. 72. 71. 65. 66. 39. 
8 1351 44.60 - 43.10 46.10 3.00 11.64 72. 78. 69. 62. 75. 46. 
9 1354 48.10 46.10 50.10 4.00 11.34 72. 77. 74. 73. 77. 50. 
L0..WHLQSQMW__m§23J52"w5921Qm__fiflhaflwwmflflvlO 11-12 83- 29, 8LL ILLWW_IZ.2__A&._WMMM~-_ 
11 1419 56.25 54.20 58.30 4.10 11.71 79. 82. 81. 79. 67. 51. 
12 1422 60.35 58.30 62.40 4.10 11.72 80. 80. 80. 78. 71. 45. 
13 1425 64.45 62.40 68.50 4.10 11.50 88. 83. 89. 87. 86. 50. 
14 1429 68.55 65.50, “70.60, 4.10 11.68 .m,278. __79., -79.wmw77.1 73. 751. ...... 
15 1432 72.10 70.60 73.60 3.00 11.65 78. 79. 71. 51. 63. 30. 
16 1436 77.05 73.60 80.50 6.90 4.33 71. 76. 70. 76. 64. 51. 
17 1440 84.00 80.50 87.50 7.00 4.12 79. 74. 80. 69. 69. 60. 

1 “IR. , J949_mn_ QlJfiOwnmfiZ.5omwnflfi.50_ 7400~W__A.24 82. la. 81. ZA-_0369-_"_52.__“_”_3- 
19 1447 98.00 94.50 101.50 7.00 4.13 77. 77. 77. 74. 62. 60. 
20 1450 105.00 101.50 108.50 7.00 4.04 72. 72. 66. 71. 62. 50. 
21 1453 112.00 108.50 115.50 7.00 4.00 61. 59. 6o. 55. 49. 31. 
2 2 .1..t."5 

. 

l 1 9 0.0 . P _ , . 
122 u 50,, 7 9 0 __2_ ___,__23 81 _. _ ,__43 a , .291... , .._ 

METFP NO. 1 0.6672 0.0074 
METER NO... 2, 0.15690 ., 0.,.,.007.3.,,_. 
METER NO. 3 0.6767 0.0073



' . _ 2 .,. , _ .. 
‘ 1 r... _. E... A.‘ ..__..' _, ,. __ ~__V - _ JLV A n,“ , _ N _m_ 

ST. MARQS RIVER AT SAULT STE} MAEIEV 4 CANABIAN PDwER CANAC 
DISCHARGE MEASUREMENT INPUT DATA — METRIC UNITS 

MEASUREMENT N0. 8 18 OCTOBER 1983 
REvs RER MINUTE 

PANFL W,_,~Mmu mumm., ___n . .H._ ,.Wmflmflmmw_mwMEIER“12_flmHNMEIER_2mflm_,MEIER33M~-3_ 
No. EST DIST START END WIDTH DEPTH .3 .3 0+4 .50 3W‘ 0-.3 _________________________________________ _-----_-----_---_-__-_--_---:EE-___--__-_;L_---__--_ 

1 1612 3.10 0.0 6.20 6.20 3.72 53. 48. 51. 51. 41.7 30. 
.“__m_*2w 1609 9.30 6.20‘“412.40 6.20 4.94 63. 66. 64. 61. 59._fl_32L____.__ 

3 1606 15.50 12.40 18.60 6.20 4.83 76. 73. 76. 73. 70. 46. 
4 1603 21.70 18.60 24.80 6.20 4.92 76. 76. 76. 74. 71. 41. 
5 1600 27.90 24.80 31.00 6.20 4.82 77. 79. 76. 75. 67. 45. 
6 1557H__.“34.10Mm,31-00_"H37.2022326-2onumw4.89mfl__374.m15-wW“12-E_MJ1333_60.wm_41._-www_- 
7 1554 40.15 37.20 43.10 5.90 5.31 76. 74. 77. 75. 68. 43. 
8 1550 44.60 43.10 46.10 3.00 11.71 75. 75. 68. 65. 74. 46. 
9 1547 48.10 46.10 50.10 4.00 11.85 81. 78. 82. 77. 73. 44. ‘ 

10 2-”1544_3N.m52315_n-59110muufi4-20____A.Jp_,_J1.BAM___382.__WJ9.E."84JEEEJ9JM”_15.___31.m__fl-m__ 
11 1541 56.25 54.20 58.30 4.10 11.72 , 81. 78. 81. 81. 71. 49. 
12 1538 60.35 58.30 62.40 4.10 11.80 79. 80. 81. 82. 75. 43. 
13 1534 64.45 62.40 66.50 4.10 11.58 83. 81. 85. 79. 83. 47. 
14 "1531 MW .68.55.,166.50.UW10.60m3H.4.10_ 11-6223“- 86.3m“83.mwn804 ;78.NW376.“3352.33.1”UW 
15 1528 72.10 70.60 73.60 3.00 11.80 80. 75. 75. 57. 63. 43. 
16 1524 77.05 73.60 80.50 6.90 4.50 77. 79. 79. 70. 73. _ 51. 
17 1521 84.00 80.50 87.50 7.00 4.23 81. 76. 81. 71. 7o. 49. 

1m_mwfl18.2.31518__E¢m91.00w_#81350___94-5o 7.00 4.35 78. 77. 79. 71- 71- 47- 
19 1515 98.00 94.50 101.50 7.00 4.24 74. 75. 74. 73. 60. 57. 
20 1511 105.00 101.50 108.50 7.00 4.13 71. 69. 72. 58. 62. 34. 
21 1508 112.00 108.50 115.50 7.00 4.00 63. 65. 61. 58. 51. 34. 
22 1502 .,m119.00.m115.501_122.50. “7.00.w3m2.605mflwm49-WM343."_342-EWM37.W-W37.M_333.“M1-2 

METER NO. 1 0.6672 0.0074 
MEIER ,NO.. 2 .O.669O .. .0...O,0_7.3_._-5 , 

METER NO. 3 0.6767 0.0073



ST. MARYS R1VER AT SAULT STE. MARIE" 4HWEXNAD1KNW50WE§WCANRL 
DISCHARGE MEASUREMENT INPUT DATA — METRIC UNITS

~~ ~
~ 

MEASUREMENT ND. 9 19 OCTOBER 1983 
REVS PER MINUTE PANFL H _ -2- _MEIER_J _wmw._ETER 2UM_EIMEIER.3_-N w_ 

No. EST DIST START END w10TH DEPTH .3 .3 9+“ .50 Egg 0-»: 
1 950 3.10 0.0 6.20 6.20 3.45 62. 59. 67. 59. 55. 39. 

_> M 2~ 947 9.30 6.20__”12439 6.20 4.57 69. 72. 75. 73. 72. 46. 
3 943 15.50 12.40 18.60 6.20 4.52 82. 81. 85. 85. 75. 54. 
4 941 21.70 18.60 24.80 6.20 4.60 84. 89. 88. 83. 80. 52. 
5 936 27.90 24.80 31.00 6.20 4.55 85. 85. 83. 78. 71. 49. 
6 h 932-._ 34.1022u3L.001H 37.20--. 6.20 ___4.60_ _____ 83- 86.m~»80.33385.3mu69.@3353.W_NH 
7 927 40.15 37.20 43.10 5.90 4.90 82. 86. 84. 85. 76. 59. 
P 923 44.60 43.10 46.10 3.00 11.40 83. 82. 77. 74. 79. 55. 
9 920 48.10 46.10 50.10 4.00 11.58 91. 84. 92. 92. 83. 50. 

_ _ - _ __‘_9_____9_‘_S __5_2_9_‘ 5 50. lo... 543.20 4__9__l_0 LL- 48 90. 5.9.0 91 o 90.0__-._85_o,.____4.‘__0 _- 
ll 56.2.5 90. 880 ‘ 94. 85. 850 46. 
12 907 60.35 58.30 62.40 4.10 11.55 91. ~91. 93. 91. 7B. 52. 
13 64.45 4.10 ' 85. 86. 88. r 880 860 620 
14 “MHQOO .H 68.557,,66.50_ ,70.60 4.10 , 11.5052.um8éjflwwfiaJWWWBQJWHWBZJWWHB0.-“"50.Wn_“N.mm 
15 855 72.10 70.60 73.60 3.00 11.51 85. 82. 82. 70. 70. 43. 
16 852 77.05 73.60 80.50 6.90 4.31 83. 83. 83. 76. 67. 50. 
17 849 84.00 80.50 87.50 7.00 4.15 86. 83. 86. 78. 76. 53. -H-~~wwjfl_ __m§A&m__“MQLLQQ_._81L50___9$L50 1.00 4.18 83. 83. 83. 76. 71. 84- 
19 840 98.00 94.50 101.50 7.00 4.15 79. 81. 77. 75. 67. 49. 20 836 105.00 101.50 108.50 7.00 4.15 72. 75. 70. 68. 57. 42. 
21 830 112.00 108.50 115.50 7.00 3.96 64. 59. 70. 64. 57. 38. 
22 /”825 .Hl19.OQ“m115.50_"122.50, .7.00, 2.75mmww331- ........ 38._WEAD.WmnADJW.W341M.W20.w».-.M_n 

METER EQUATIONS 
METER NO. 1 0.6672 0.0074 METER.N0.H2”30.6690.m030073u._. METER ND. 3 0.6767 0.0073



ST. MARYS RTVER AT SAULT STE. MARIE 4 CANAOTAN powER CANAL 
DISCHARGE MEASUREMENT INPUT DATA - METRIC UNITS

~
~ 

MEASUREMENT N0. 10 19 OCTOBER 1983 
REVS PER MINUTE 

PANEL _. .1 , 122-. _ w_ H m"m_2mwm MEWEMEIERW13_EW_WMEIER 2 NM EMETERE3WWEWWW -7 
N0. EST DIST START END WIDTH DEPTH .3 .3 223 .50 Eflié D-.3 

1 1000 3.10 0.0 6.20 6.20 ‘ 3.52 59. 52. 6o. 53. 57. 32. 
__ .. -_ .__2 1 6 o 20 112511,“) 6.0.2.0 420,6,1—7 1 n 71 n 7.3 n 75 . 7 O . 4? A 

3 1008 15.50 12.40 18.60 6.20 4.60 82. 83. 84. 81. 76. 58. 1 

4 1010 21.70 18.60 24.80 6.20 4.74 82. 84. 82. 82. 73. 53. 
5 1015 27.90 24.80 31.00 6.20 4.57 78. 86. 78; 77. 67. 46. 
6 1020 . 34-10.m.31.00 .37.2o.. .6.20 ..4.T?m_wmm826mm_86."«.824__u83.”w275.mu 37. --..._ 
7 1023 40.15 37.20 43.10 5.90 5.02 82. 82. 82. 81. 75. 51. 
8 46.10 86. 810 80. 730 51. 
9 1031 48.10 46.10 50.10 4.00 11.65 77. 79. 87. 89. 75. 54. 

_ __ 10_ 1035 52.15 50.10 54.20 4.10 1J.63 80. 78. 91- 86-_2375-_w_484 _.__ 
11 1039 56.25 54.20 58.30 4.10 11.57 77. 78. 86. 83.. 80. _ 51. 
12 1042 60.35 58.30 62.40 4.10 11.66 79. 77. 92. 90. 75. 50. 
13 1047 64.45 62.40 66.50 4.10 11.54 78. 79. 89. 88. 76. 50. 
14 , .10515,, 68.55 w 66.50-. 70.60. 74.10 11.58 fl_-.76-33371.3 .85. ""19. 5 7a. .-49.33”~-JM 
15 1055 72.10 70.60 73.60 3.00 11.58 77. 75. 81. 79. 70. 47. 
16 1059 77.05 73.60 80.50 6.90 4.28 75. 75. 81. 74. 69. 47. 
17 1103 84.00 80.50 87.50 7.00 4.10 71. 77. 77. 83. 68. 55. 

__ , __ _ $31.8--. _._l_l,Q.7.._____9_l__._Q_0__81..S.O___951_._5.0 7.0 0 4 .526 79 . 79 . 86_. 73_.__5_1_.__55,____ 
19 1111 98.00 94.50 101.50 7.00 4.13 68. 67. 75. 7o. 61. 47. 
20 1114 105.00 101.50 108.50 7.00 4.03 66. 68. 73. 73. 58. so. 
21 1118 112.00 108.50 115.50 7.00 3.95 55. 50. 70. 61. 57. 39. 
_22 21122“U.H119.005m115L5050122.50014M7.oo 52.67 29. 32. 42. 45.“-539.- ...... 26.35.--- _- -_.-- _—-__-____-__——————----———_-_——--—————-___...—--——-—-—_———--—.—___-___—__--_—_---——-——---_ 

METER EOUAT I CNS 
1 0.6672 0.0074 

METER1,,ND_-.,_2__,..1.O .1569 0.. ..._..0....0.0.7.3....__1...,.... .. .7 , 

3 O . 6 76 7 O . 0073



I ._a ~fl—~_ vv- _ . l' . 

ST. MAPYS RIVER AT SAULT STE. MARIE 7— MEANABIAN PdfiéfiMEKNAL 
DISCHARGE MEASUREMENT INPUT DATA METRIC UNITS 

MEASUREMENT No.

~ 

11 19 OCTOBER 1983 
REVS PER MINUTE 

PANEL . E ._ . 
E,.Hm_mm_”mWWMEIERWLM_».N"MEIER_2w«WmHMEIERm3_Mw_“fi... 

No. EST DIST START END WIDTH DEPTH .3 .3 °+' .50 3°76 0-.3 
1 1243 3.10 0.0 6.20 6.20 3.53 57. 57. 57. 54. 47. 26. 

_-fl_ 2" 1240 "9.30 6.20 12.40 6.20 4.79 64. 67. 73. 69. 71. 37. 
3 1237 15.50 12.40 18.60 6.20 4.73 79. 80. 82. 85. 80. 52. 
4 1234 21.70 18.60 24.80 6.20 4.75 85. 82. 82. 79. 71. 48. j 

5 1231 27.90 24.80 31.00 6.20 4.67 79. 80. 82. 79. 72. 53. ‘ 

6 .1228._ 34.10 .31.oo_2 37.20- . 6.20 .3h4.18 79- 79. 78- 72.M2m11.-mn4a.wwflmmmw_ 
7 1225 40.15 37.20 43.10 5.90 5.11 82. 83. 84. 81. 72. 49. 
8 1222 44.60 43.10 46.10 3.00 11.53 78. 83. 70. 70. 77. 47. 
9 1219 48.10 46.10 50.10 4.00 11.60 83. 90. 82. 86. 77. 51. 

- _ _ , -_ -l.9_ __-~.l _(‘__ _ 2-25.2... .1 50.9.1. 0 54., L2 0 4 LLO 1 l |_5§.______8.5_n 86 n 87 n 8.7..- 76 n 56 n 

11 1213 56.25 54.20 58.30 4.10 11.58 85. 87. 89. 79. 77. 48. 
12 1210 60.35 58.30 62.40 4.10 11.63 84. 87. 86. 87. 82. 48. 
13 1207 64.45 62.40 66.50 4.10 11.51 87. 86. 87. 89. 85. 56. 
14 1204 68.55“. 66-50, 70-60---24.10mw.11.563M33388L33385. 84. 83. 85. 43._ -_ 
15 1201 72.10 70.60 73.60 3.00 11.59 84. 82. 80. 7o. 69. 51. 
16 1158 77.05 73.60 80.50 6.90 4.33 -83. 79. 84. 72. 71.. 53. 
17 1155 84.00 80.50 87.50 7.00 4.11 78. 79. 77. 78. 65. 54. 

.___,__._.1 .8. “M .Ll 5.2.-- ___0. 1.1.9!) 3.81 LSD 9.4J_5_0_.___7_. 0 0 4 . 22 B2 . a4 . 82 . 79 . 69 . 52 - 

19 1149 98.00 94.50 101.50 7.00 4.10' 83. 83. 82. V78. 76. 51. 
20 1146 105.00 101.50 108.50 7.00 4.05 74. 71. 77. 64. 68. 47. 
21 1142 112.00 108.50 115.50 7.00 3.94 62. 64. 68. 68. 57. 43. 
22 31119- .311940053115.503312225022327.00”_3-2-67 39. 34. 45-_u"36.mmw42.2m221J3mflumww 

METER EQUATIONS 
METER N0. 1 0.6672 0.0074 
METER NOIMZW 0-669QWWO.0013wmwwwwmmmww “A” __ .232 -2 _ 2_3 _ 

METER N0. 3 0.6767 0.0073
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DISCHARGE MEASUREMENT REDUCTION DATA



ST. MARYS RIVER AT SAUL7 STE. MAR1E 8- EANAD1AN 90WER CANAL 
DISCHARGE MEASUREMENT REDUCTION DATA - METRLC UN1TS 

MEASUREMENT NO. 1 10 AUGUST 1983
I 

pANEL POINT VELOCITIES - MEAN DISCHARGE 
-53;- _EEI-- 2121-11911-25511“- _:i;-1<:r-3--21<3_.3- .3-K-+--3- 416-23- -D-—_._3-- »__v-E-L-.--_-_ - 33-18-41-- ; 2-4-1033- - - 39-1114- 

1 1420 2.50 6.25 1.47 0.921 0.921 0.876 0.876 0.825 0.825 0.862 9.19 7.9 7.9 
2 1430 10.00 7.50 4.17 1.387 1.454 1.377 1.277 1.014 0.847 1.222 31.27 38.2 46.1 

- 3- .11440 1.7.5.0 7,59,, 4,10- 1241-1214 ;__1_.,z.a§1--1,-42 .1-_.1,.-5_19- 1 2125-3. 5.9 230.x,'z.5_----.__&2_.2---._ 95.1 
4 1443 25.00 7.50 4.10 1.776 1.854 1.810 1.777 1.604 1.025 1.616 30.75 49.7 144.8 
5 1446 32.50 7.50 4.20 1.732 1.699 1.710 1.644 1.392 1.048 1.527 31.50 48.1 192.9 '6 1450 40.00 6.85 4.30 1.732 1.787 1.744 1.677 1.515 1.181 1.596 29.45 47.0 239.9 
7 1455 47.50 6.90 10.97 1.810 1.898 1.632 1.721 1.604 1.203 1.661 75.69 

. 
125.7 365.6 

8 1502 52.50 5.00 11.22 1.887 2.032 1.944 1.899 1.682 1.292 1.821_ 56.10 102.2 467.8 
9 1510 57.50 5.00 11.01 1.987 1.987 1.899 1.866 1.515 1.103 1.770 55.05 97.4 565.2 

10 1515 62.50 5.00 10.94 1.965 2.032 1.999 1.977 1.782 1.259 1.869 54.70 102.3 667.5 
.11. 1522"_067.50M”5.00m 10.96, _1:848_1.998_1.955_1.988W1.871‘1L348 1.857 54.80 101.8 769.2 
12 1530 72.50 3.60 10.95 1.721 1.821 1.755 1.755-1.637'1.214"1.673"n39.42"fimu65:9”w'835.2 
13 1535 77.50 7.65 3.82 1.699 1.676 1.699 1.588 1.459 1.137 1.526 29.22 44.7 879.8 14 1540 85.00 7.50 3.63 1.732 1.710 1.699 1.566 1.481 1.070 1.521 27.22 41.4 921.J 
15 1545 92.50 7.50 3.58 1.743 1.799 1.644 1.644 1.337 1.025 1.508 26.85 40.5 961.8 16 1550 100.00 7.50 3.50 1.732 1.687 1.699 1.599 1.504 1.125 1.535 26.25 40.3 1002.0 17 1555 107.50 7.50 3.50 1.599 1.543 1.566 1.399 1.292 0.947 1.371 26.25 36.0 1038.0 18 1600 115.00 6.25 3.13 1.221 1.254 1.410 1.243 1.148 0.958 1.183 19.56 23.1 1061.2 192-«1605_,120.00M_5.00N“"2.00mmM0.154m01754m01732m0.710fl0.669"0.669w_0:709> 10.00 7.1 1068.3 

1UTAL 122.50 9 
, 

‘ 1.609 664.04 1068.3



~

I 

5T. MARYS RIVER 4T SAULT STE. MARIE - CANADIAV POWER CANAL 
DISCHARGE MEASUREMENT REDUCTION DATA - METRIC UNITS 

( MEASUREMENT no. 2 11 AUGUST 1983 
DAHEL POINT VELDCITIES MEAN DISCHARGE 
_N0. W.E5T222015mw10TH2WDE21822222532w2-202225392224 D MWQ:4JWWWVEL.._ AREA .2PANEL 2. SUM 

1 920 3.75 7.50 2.45 1.255 1.299 1.299 1.125 1.003 1.190 18.37 21.9 21.9 
2 925 11.25 7.50 4.34 1.555 1.554 1.554 1.337 1.114 1.490 32.55 48.5 70.4 
3 230 10215 7.50 4.17 1.833 1.921_1.355 1.515 12303 1.110 31.27_fl 53.5 _123.8 
4. 935 25.25 7.50 4.11 1.844 1.843 1.821 1.448 1.315 1.575 30.82 51.5 175.5 
5 935 33.50 7.00 4.20 1.833 1.875 1.854 1.337 0.892 1.595 29.40 45.9 222.4 
5 942 40.00 5.10 4.30 1.788 1.810 1.743 1.481 1.159 1.515 25.23 42.4 254.8 
7 94522_44.50-_3-4022L1-00_22L28332L272121-57521.504,1.003 1.550 37.40 58.5 323.4 
8 950 48.50 4.00 11.01 1.910 1.955 1.898 1.849 1.337 1.839 44.04 81.0 404.4 
9 957 53.00 5.00 11.12 1.955 2.043 1.975 1.882 1.214 1.881 55.50 104.5 509.0 

10 1001 58.00 5.00 11.05 2.010 2.075 1.955 1.793 1.315 1.887 55.30 104.4 513.4 
11 L005 53200 5400 13423 1.999 2.054 2,343 14120_1.253._12522_22593352MHJQQLE,__ZL1-O 
12 1010 58.00 4.75 11.15 1.910 2.075 1.954 1.748 1.281 1.854 52.95 98.2 817.8 
13_» 1015 72.50 3.35 11.17 1.788 1.599 1.721 1.525 1.225 1.555 37.42 52.0 879.8 
14 1020 75.00 3.90 3.85 1.821 1.921 1.710 1.525 1.337 1.583 15.01 25.3 905.0 

.15 ,210302_M80-00225325_-23-502_213123 1.21Q_14521WJ-348M1.L14H_1.550 _ 22.50 35.1. 940.1 
15 1035 07.00 7.00 3.77 1.844 1.875 1.599 1.381 1.292 1.527 25.39 42.9 983.1 
17 1040 94.00 7.00 3.57 1.750 1.787 1.555 1.448 1.303 1.599 25.59 41.1 1024.1 
18 1045 101.00 5.95 3.51 1.594 1.732 1.543 1.159 1.048 1.444 25.09 35.2 1050.4 

..... 19 1048 108300 1400 3.47 1.471 1.510 1.587 1.804 LL210__L21102__35uZR__2_l§LQ,_L09932 
20 1052 115.00 5.80 2.53 0.932 1.055 1.110 0.714 0.514 0.883 17.88 15.8 1112.0 
21 1055 120.50 4.00 1.13 0.899 0.843 0.575 0.447 0.447 0.515 4.52 2.8 1114.8 

T0T4L 122.50 1.557 558.90”' 1114.8



-57TWMAHVSWE1VE0_A¥W5AD£T'5TEL'MAR1E' 4"CANAD1AN'PDWER CANAL 
DISCHARGE MEASUREMENT REDUCTIUN DATA ~ METRIC UNITS’ 

MEASUREMENT N0. 3 11 AUGUST 1953 
PANEL PUINT VELUCITIES MEAN DISCHARGE 

. ., 0..,___._E.5,I.___01_5_L_,_n.1.0111 0,521.5 - 3 _ 229 - 2.9 .. D-._- .5 
, V EL -_ A R E .A. PA, NEL 

. 
SW 

1 1255 3.75 7.50 2.54 1.193 1.154 1.054 0.547 0.725 0.954 19.05 15.7 15.7 2 1300 11.25 7.50 4.27 1.715 1.754 1.743 1.493 1.145 1.593 32.02 51.0 59.5 »,:3;;_3505 15.75 7.50 4.25 1.510 1,021 1.557 1.504 1.103 1.599 31.95 51.1 120.5 '“ 
4 1309 25.25 7.50 4.25 1.755 1?799”1t575‘17251“11103” 1.547" 31.55" “49.3 170.1 5 1312 33.50 7.00 4.24 1.510 1.521 1.743 1.545 1.151 1.537 29.55 45.5 215.7 5 1315 40.00 5.10 4.59 1.735 1.755 1.732 1.537 1.092 1.595 25.51 45.7 254.4 __“73-_13222__55.00024.40__11.21 1.505 1.732n11557m1L552m1.103‘ 1.531 ‘ 49.32 

_ 
50.4 344.9 5 1325 50.00 5.00 11.49 1.555 1.557 1.595 1.593 0.947 1.745 57.45 100.4 445.3 9 1333 55.00 5.00 11.20 1.905 1.943 1.554 1.593 1.137 1.755 55.00 99.0 544.3 10 1335 50.00 4.50 11.30 2.02 2.054 2.021 1.549 1.137 1.597 50.55 95.5 540.5 ‘_WL1 1343 54.00 3.15 11.27 1.944 2.075 1.995 1.927 1.214 1.901 42.25 50.3 721.1 12 1345 57.50 3.75 11.17 1.533“1i595‘1.943“¢7935“1$225”‘1.534‘ 41.59 70.5 797.9 13 1350 71.50 3.00 11.30 1.755 1.599 1.499 1.552 0.914 1.547 33.90 52.4 550.4 14 1402 73.50 1.10 11.07 1.753 1.575 1.354 1.459 0.514 1.437 12.15 17.5 557.9 _m15_“w1355_m_77.50__5.40M_n;.53m_m1.505 1.557 1.555 1.570 1.159 1.519 24.51 39.7 907.5 15 1407 52.50 0.25 3.52 1.533 1.557'1.721”1.459;1.245 1.534 “ 22.00 35.9 943.5 17 1412 90.00 7.50 3.75 1.577 1.954 1.555 1.515 1.051 1.519 25.13 45.5 959.0 15 1415 97.50 7.50 3.55 1.521 1.532 1.754 1.345 1.192 1.503 25.55 43.0 1032.1 

_ L1_2_1420__105.00 L.50__~3.42 1:315n7 5 1.555 1.415 1.192 1.555 25.55 39.9 1072.0 20 1424 112.50 7.50 3.31 1.415 1.532 1.455“1T251"1i045“”1.352“"“24.52m“”733.5“ 1105.5 21 1425 120.00 5.25 1.77 0.793 0.743 0.757 0.324 0.491 0.591 11.05 5.5 1112.1 __—..—_——_—.___.-____._.—____-.___.__-______—__ ——_-.—_—-_-_-__.—————_——_-—__—____—-_—--____—_—__ -_——_... 
TUTAL 122.50 'm' W'WWHHWH”“TW m"m" ""mm"”"“'1.535 “550.05" ‘ ” 1112.1



ST. 14275 n1VE9 AT SAULT STE. «Ants - CANADIAq POWER CANAL 
JISCHARGE MEASUREMENT REDUCTIOq DATA - METRIC UNXTS 

MEASUREMENT ND. 4 12 AUGUST 1983 
pAuEL POINT VELOCITIES MEAN DISCHARGE 
00. EST 3151 -4LQIH DEDTH .3 .20 .50 .80 0-.3 v51, AREA "MRANEL22MHSUMM 

1 005 2.50 6.25 1.32 1.287 1.332 1.166 1.081 0.914 1.134 11.37 12.9 12.9 
2 510 10.00 7.50 4.30 1.715 1.721 1.721 1.348 1.093 1.531 32.25 49.4 52.3 

,NM 3 314 17.50 7.50 4.17 1.337 1.922 1.721 1.526 1.125 1.638 31.27 51.2 113.5 
4 317' 25.00 7.50 4.30 1.843 1.866 1.344 1.537 1.125 1.670 32.25 53.8 157.4 
5 321 32.50 5.25 4.42 1.782 1.855 1.744 1.392 0.947 1.573 27.62 43.5 210.8 
6 825 37.00 4.25 4.35 1.865 1.922 1.821 1.593 1.125 1.687 18.49 31.2 242.0 
7 030 41.00 33-053223-57_ .3.81121488823319921J55920.947221-64422247.9aw.2229.6.“2271.6. 
5 835 44.00 3.40 11.07 1.904 1.788 1.555 1.671 1.031 1.659 37.64 62.4 334.0 
9 839 49.00 4.75 11.27 1.932 2.010 1.866 1.704 1.103 1.787 53.53 95.7 429.7 

10 043 53.50 4.75 11.16 1.993 2.022 1.944 1.782 1.070 1.838 53.01 97.4 527.1 
11 045 33.50 5.00 11-27 1.971 2.055 1.955 1.782 0.936 1.829 56.35 103.1 630.2 
13 553 33.50 4.50 11.15 1.832 1.877 1.888 1.882 1.131 1.795 50.17 90.1 824.0 
14 900 50 3.10 11.05 1.893 1.844 1.455 1.615 1.070 1.583 34.25 54.2 878.2 

.15 .913. 50_27365”_23.002__14831_J3144_1L330-13392233231-_J.6o122“29.o7 M46.5_m2929512_ 2 15 314 00 7.50 3.63 1.865 1.866 1.866 1.404 1.237 1.667 27.22 45.4 970.1 
17 915 56 7.50 3.61 1.832 1.899 1.788 1.404 1.237 1.645 27.07 44.5 1014.6 
18 920 00 7.50 3.47 1.826 1.866 1.855 1.392 1.292 1.662 26.02 43.3 1057.9 

3 19 924 50 7.50 3.35 1.643 1.599 1.666 1.281 1.226 1.496 25.12 37.6 1095.5 23 120 00 6.25 3.00 1.215 1.343 1.410 1.137 0.992 1.225 18.75 23.0 1118.5 21 932 30 5.00 1.51 0.776 0.910 0.743 0.502 0.458 0.637 7.55 4.8 1123.3 

TUTAL 122.50 1.669 673.02 1123I3



ST. HARYS RIVEQ AT SAULT STE. MARIE - CANADIAN POWER CANAL 
0ISCHARGE MEASUREMENT REDUCTION DATA - METRIC UNITS 

MEASUREMENT N0. 5 12 AUGUST 1983 
PA LL POINT VELOCITIES MEAN DISCHARGE :13. .EST, ,DJSLHWH1DIH_MDE3182 .3 .2D .50 .BD 2 D'-3 "MEL:“_MWAREA2229AHELWWEN59M-2 

I 1025 2.50 6.25 1.72 1.304 1.254 1.210 1.059 0.958 1.132 10.75 12.2 12.2 2 1030 10.00 7.50 4.23 1.721 1.810 1.532 1.326 0.936 1.505 31.72 47.7 59.9 _H .3, 1033 17.50 7.50 4.13 1.876 1.877 1.777 1.415 1.170 1.643 30.97 50.9 110.8 4 1036 25.00 7.50 4.07 1.876 1.922 1.766 1.470 1.170 1.656 30.52 50.5 161.3 5 1040 32.60 6.25 4.07 1.871 1.877 1.777 1.526 1.039 1.639 25.44 41.7 203.0 6 1043 37.50 4.25 4.35 1.865 1.888 1.766 1.448 1.133 1.636 18.49 30.3 233.3 7 1046 .41.00 .3.852224.51mm_1-86021.85521-32LWLL4L5212003221.627Ew.17.75.,.228L9M12262.2m __ 8 1050 44.00 3.40 11.03 1.982 1.955 1.744 1.704 1.137 1.746 37.50 65.5 327.6 9 1055 49.00 4.75 11.27 1.976 1.988 1.922 1.615 1.192 1.805 53.53 96.6V 424.3 13 1100 53.50 4.75 11.03 2.076 2.055 1.966 1.671 1.233 1.861 52.39 97.5 521.8 _ _ML1 1104 50.50 5.00 11-20 2.026 1.999 1.955 1.693 1.092 1.831 56.00 102.5 624.3 12 1109 63.50 5.00 11.20 2.010 2.066 2.077 1.915 1.348 1.952 56.00 109.3. 733.6 13 1112 58.50 4.50 11.10 1.832 1.933 1.321 1.826 1.214 1.774 49.95 88.6 822.2 14 11153 72.50 3.10 11.10 1.815 1.721 1.455 1.3701.048 1.502 34.41 51.7 873.9 15. .1120MMWJJJ50MMJJQ5“_232152mmL282621-92221.155”L.504_1LLL4WWL260122M29.45;um_47.3_WH92L2112 2 10 1125 85.90 7.50 3.58 1.799 1.899 1.644 1.426 1.248 1.605 27.60 44.3 965.5 17 1129 92.50 7.50 3.70 1.793 1.833 1.744 1.348 1.192 1.597 27.75 44.3 1009.9 
1:! 11.33 100.00 7.50 3.50 1.782 1.910 1.599 1.348 1.170 1.562 27.00 42.2 1052.0 - 1) 1135 107.50 7.50 3.44 1.449 1.499 1.588 1.226 0.958 1.306 25.80 33.7 1085.7 '20 1140 1153.00 6.25 3.37 1.204 1.365‘1.288 1.192 0.947 1.195 19.19 22.9 1108.7 21 1145 120.00 5.00 1.55 0.871 0.865 0.832 0.469 0.532 0.664 8.25 5.5 1114.1 

TOTAL 122.50 1.662 670.47 1114.1



ST."MAR§§HRTVERWXTW§AULT STE. MARIE - CANADIAE POWER CANAL 
DISCHARGE MEASUREMENT REDUCTION DATA - METRIC UNITS 

MEASUREMENT ND. 6 18 OCTOBER 1983 
PANEL POINT VELOCITIES v MEAN DISCHARGE N04_HMESTW~_DIETnwfllDIHWHQEEIHflmmmwm3wv+4.w“LSDL_NQ%E1__D:43___MELLM_“WAREA_MMRANEL 

........... sum» 
1 1020 3.10 6.20 3.31 1.442 1.356 1.089 1.214 0.740 1.147 20.52 23.5 23.5 2 1025 9.30 6.20 4.30 1.681 1.490 1.591 1.383 1.248 1.489 26.66 39.7 63.2 _ .3 _.__‘__0.2 5~_1_545_0 5 - 2 0 3&8 1 - 7 8_?_L:J_6_9_..L£126-}..s 2_0_.1.L;J.6__I-Q.6_l§___2_5‘.l_o.§.____328_.0.9—J .02 n l__._. ‘““‘”‘4‘ 1032 21.70 6.20 4.13 ~1.803 1.869 1.646 1.654 1.067 1.596 25.61 40.9 143.0 5 1036 27.90 6.20 4.30 1.770 1.702 1.713 1.428 1.000 1.530 26.66 40.8 183.8 6 1040 34.10 6.20 4.36 1.775 1.769 1.657 1.564 1.180 1.588 27.03 42.9 226.7 “7". 1044 “540.15335.9011 4.78. ,1.809m1-80221.791MLL643215214_“1J66053328-20802246-8332273.5.222 8 1048 44.60 3.00 11.30 1.814 1.680 1.635 1.631 1.203 1.621 33.90 55.0 328.5 9 1051 48.10 4.00 11.36 1.848 1.903 1.869 1.789 1.225 1.774 45.44 80.6 409.1 10 1056 52.15 4.10 11.31 1.931 2.003 1.880 1.812 1.203 1.812 46.37 84.0 493.1 _ 11 1100 56.25 4.10 11.20 1.965 1.858 1.869 1.564 1.034 1.723 45.92 79.1‘ 572-2 12 1103 60.35 4.10 11.26 1.959 2.070 1.758 1.868 1.237 1.803 46.17 83.2 655.5 13 1107 64.45 4.10 11.10 1.987 2.059 1.914 1.925 1.496 1.901 45.51 86.5 742.0 14 1111 68.55 4.10 11.24 1.814 1.825 1.802 1.834 1.293 1.748 46.08 80.6 822.6 15 11l116 -272.101_3.00 11.16. .1484821.869.j.40l 1.789_0-965«HL¢582m1_33.48V 53.0 875.5mu.2 16 1120 77.05 6.90 3.86 1.831 1.814 1.724 1.586 1.169 1.618 26.63 43.1 918.6 17 1124 84.00 7.00 3.71 1.792 1.713 1.747 1.473 1.316 1.611 25.97 41.8 960.4 18 1127 91.00 7.00 3.80 1.814 1.758 1.591 1.530 1.169 1.564 26.60 41.6 1002.0 _WLQ__“LL1L_“_EQLQQ_MILQ0m_.1nl$___LL801_iJBBOm1J551_JJj9£LJJJfifl__llbD3___ZbJJB__m_32.O__IOAAmO~_M12 20 1134 105.00 7.00 3.61 1.592 1.524 1.468 1.316 1.124 1.402 25.27 35.4 1079.4 21 1137 112.00 7.00 3.48 1.459 1.312 1.323 1.113 0.876 1.213 24.36 29.5 1108.9 22 1141 119.00 7.00 2.07 0.986 0.922 1.044 0.943 0.853 0.925 14.49 13. 1122.3 

TOTAL 122.50 1.624 691.11 1122.3



- 1 

sT137133"?ETHIVEEM’XVE‘KUE? STE . MARIE — CANADIAN POWER CANAL 
DISCHARGE MEASUREMENT REDUCTION DATA - METRIC UNITS 

MEASUREMENT ND. 7 13 OCTOBER 1983 
PANEL POINT VELOCITIES MEAN DISCHARGE _ ._ N0 . __._..F. §I_.____mat._,~..w.I_Q.Iu._..-_QERI,+1..-__._ 0+4;- c-___. avg-c D- .3 V.EL,- AREA BANEL..._-_~SUM 

1 1332 3.10 6.20 3.82 0.608 0.587 0.576 0.526 0.312 0.518 23.68 12.3 12.3 2 1336 9.30 6.20 4.82 0.841 0.844 0.754 0.763 0.425 0.725 29.88 21.7 33.9 -_ 3 1340 15.50 6.20 4.84 0.825 0.832 0.721 0.786 0.436 0.717 30.0J 2J45 ____55l9_u_ 4 1408 21.70 6.20 4.82 0.853 0.866 0.810 0.786 0.582 0.780 29.88 23.3 78.8 5 1412 27.90 6.20 4.63 0.886 0.866 0.866 0.752 0.639 0.807 28.71 23.2 101.9 6 1343 34.10 6.20 5.00 0.841 0.866 0.788 0.752 0.605 0.772 31.00 23.9 125.8 7 
. 1347V“_9Q1152m5.902_ 5.18-_-0.802;0.799_0.732n0.75220.44722041082m_30-56N_M221.62m"141.522mm. 8 1351 44.60 3.00 11.64 0.841 0.777 0.699 0.853 0.526 0.746 34.92 26.0 173.5 9 1354 48.10 4.00 11.34 0.836 0.832 0.821 0.876 0.571 0.804 45.36 36.4 210.0 10 1358 52.15 4.10 11.72 0.908 0.910 0.799 0.876 0.526 0.819 48.05 39.3 249.3 , _ _ A U 1 4.19 5.6.2.23 4 - 1 o 1 1 . 7.1 o . 903 o . 9 I 042.,1&8_Lo._z.6_3_9_._582.. 0.25.33 4.51m. 49...o_-,___2.a_9_._3,___ 12 142? 60.35 4.10 11.72 0.897 0.899 0.877 0.808 0.515 0.826 48.05 39.7 329.0 13 1425 64.45 4.10 11.50 0.958 1.000 0.977 0.977 0.571 0.925 47.15 43.6 372.6 14 1429 68.55 4.10 11.68 0.880 0.888 0.866 0.831 0.582 0.830 47.89 39.8 412.4 15 _1432mw 72.10 3.00 11.65. V0.880NOL799 0.576.0.718_0-346220L6702du34L95W~_m23.4 22435.8 16 1436 77.05 6.90 4.33 0.825 0.788 0.855 0.729 0.582 0.760 29.88 22.7 458.5 17 1440 84.00 7.00 4.12 0.858 0.899 0.777 0.786 0.684' 0.797 28.84 23.0 481.5 18 1444 91.00 7.00 4.24 0.897 0.910 0.832 0.786 0.594 0.802 29.68 23.8 505.3 ¥_‘ 10 1447 98.00 7.00 4.13 0.864 0.866 0.832 0.707 0.684 0.794 28.91 22,9 528-1 20 1450 105.00 7.00 4.04 0.808 0.743 0.799 0.707 0.571 0.727 28.28 20.6 548.8 21 1453 112.00 7.00 4.00 0.675 0.676 0.621 0.560 0.357 0.575 28.00 16.1 564.9 22 1457 119.00 7.00 2.89 0.552 0.598 0.43 0.492 0.334 0.471 20.23 9.5 574.5 

TOTAL 122.50 
7 0.764 751.93 574.5
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ST. MARYS RIVER AT SAULT STE. MARIE - CANADIAN POWER CANAL 
DISCHARGE MEASUREMENT REDUCTION DATA - METRIC UNITS 

MEASUREMENT NO. 8 18 OCTOBER 1983 
PANEL POINT VELOCITIES MEAN DISCHARGE NU...“E$T .MQIEI“mflJQIHMMDEBTHNHWEW.3umm°“°mmm4502wfi°‘¢___D-.1 VEL- ARFA PANEL_WNWSUM"WW_HM 

1 1612 3.10 6.20 3.72 0.569 0.576 0.576 0.470 0.346 0.506 23.06 11.7 11.7 2 1609 9.30 6.20 4.94 0.725 0.721 0.754 0.673 0.368 0.655 30.63 20.1 31.7 3 1606 15.50 6.20 ‘4.83 0.836 0.855 0.821 0.797 0.526 0.769 29.95__u_23J0____54LZ____ 4 1603 21.70 6.20 4.92 0.853 0.855 0.832 0.808 0.470 0.767 30.50 23.4 78.1 5 1600 27.90 6.20 4.82 0.875 0.855 0.844 0.763 0.515 0.775 29.88 23.2 101.3 6 1557 34.10 6.20 4.89 0.836 0.810 0.799 0.684 0.470 0.727 30.32 22.0 123.3 _ 2H7mmw1554w_mfifl.15 .5090mw_5L3L”_w0185l~0tfl66_0t84«~QLIZAMOJA92 0.111 31.33 24.1 14345_“___ 8 1550 44.60 3.00 11.71 0.841 0.765 0.732 0.842 0.526 0.753 35.13 26.4 '173.9 9 1547 48.10 4.00 11.85 0.891 0.922 0.866 0.831 0.504 0.828 47.40 39.3 213.2 10 1544 52.15 4.10 11.84 0.903 0.944 0.888 0.853 0.425 0.836 48.54 40.6 253.7 _ 11 1541 56.25 4.10 11.72 0.891 0.910 0.910 0.808 0.560 0.844 48.05 40.5 29943 12 1538 60.35 4.10 11.80 0.891 0.910 0.922 0.853 0.492 0.847 48.38 41.0 335.2 13 1534 64.45 4.10 11.58 0.919 0.955 0.888 0.943 0.537 0.871 47.48 41.3 376.6 14 1531 68.55 4.10 11.62 0.947 0.899 0.877 0.864 0.594 ,0.856 47.64 40.8 417.4 .15 ,1528,m”72.L0, 3.00 .11.80.w,9.86960.84420.643WOL718-0.392_ND-716 ..... 35.40....25.3 442.7_1 _- 16 1524 77.05 6.90 4.50 0.875 0.888 0.788 0.831 0.582 0.789 31.05 24.5 467.2 17 1521 84.00 7.00 4.23 0.880 0.910 0.799 0.797 0.560 0.785 29.61 23.2 490.4 18 1518' 91.00 7.00 4.35 0.869 0.888 0.799 0.808 0.537 0.777 30.45 23.6 514.1 _- 19 1515 98100 7490 4.24 0.836 0.83? 0.891 0.684_QLQSQ__QL169 29468 22-8 536-9 20 1511 105.00 7.00 4.13 0.786 0.810 0.654 0.707 0.391 0.661 28.91 19.1 556.0 21 1508 112.00 7.00 4.00 0.719 0.687 0.654 0.582 0.391 0.605 28.00 16.9 573.0 22 1502 119.00 7.00 8.0 581.0 2.60 0.519 0.476 0.420 0.425 0.379 0.442 18.20 

.765 759.60



53?:3‘M'Xfilfs'“ iiii'VEémX—r s AGE?" STE . MAR 1E - CANAD IAN PdQER CANAL 
DISCHARGE MEASUREMENT REDUCTION DATA - METRIC UNITS 

MEASUREMENT NO. 9 19 OCTOBER 1983 
PANEL POINT VELOCITIES MEAN DISCHARGE N O . __ _,.E S]: ___ ~13.1 STWN __W I DIH -,. D EPTH- -,. _-_,. .._3..,. __.°.t£ 2.....50 ...... 2#.__.D;.3M-M_V EL ..__._.8AR EA ....... RA NEww... .S UM ._- _. 2 

1 950 3.10 6.20 3.45 0.680 0.754 0.665 0.628 0.447 0.626 21.39 13.4 13.4 2 947 9.30 6.20 4.57 0.791 0.844 0.821 0.819 0.526 0.759 28.33 21.5 34.9 3 943 15.50 6.20 4.52 0.914 0.955 0.955 0.853 0.616' 0.862 28.02 24.1 59.0 4 941 21.70 6.20 4.60 0.969 0.988 0.933 0.910 0.594 0.878 28.52 25.1 84.1 5 936 27.90 6.20 4.55 0.953 0.933 0.877 0.808 0.560 0.828 28.21 23.4 107.4 6 932 34.10 6.20 4.60 0.947 0.899 0.955 0.786 0.605 0.847 28.52 24.1 131.6 . 7 _927 __40.15 .5.90 "24.901“U0.94Lm02944“04955m02864“0-613_m04881M__28q91m*w~25.5 _______ L57.1— ————— 8 923 44.60 3.00 11.40 0.925 0.866 0.832 0.898 0.628 0.842 34.20 28.8 185.9 9 920 48.10 4.00 11.58 0.980 1.033 1.033 0.943 0.571 0.948 46.32 43.9 229.7 10 915 52.15 4.10 11.48 1.003 1.022 1.011 0.966 0.470 0.934 47.07 43.9 273.7 514 911 56.25 4.10 1J.47 0.997 1.055A0.955 0.966 0.526 0.927 47.03____$3J6___31343___m 12 907 60.35 4.10 11.55 1.019 1.044 1.022 0.887 0.594 0.946 47.35 44.8 362.1 13 904 64.45 4.10 11.45 0.958 0.988 0.988 0.977 0.707 0.944 46.94 44.3 406.4 14 900 68.55 4.10 11.50 0.953 1.000 0.977 0.910 0.571 0.912 47.15 43.0 449.5 ,LSM .0855 2.72-10 .3.00.W11.Slfiflm0-936m0L922W0.188_0.797_0-492m_0-803wm-34.53m_v.27.7"" 471.2WW—w 16 852 77.05 6.90 4.31 0.930 0.933 0.855 0.763 0.571 0.811 29.74 24.1 501.3 17 849 84.00 7.00 4.15 0.947 0.966 0.877 0.864 0.605 0.848 29.05 24.6 525.9 18 844 91.00 7.00 4.18 0.930 0.933 0.855 0.808 0.616 0.827 29.26 24.2 550.1 -MJQ 840 98.00 7LQO 4JJ5___QL&91_QLaéfi_QL8$A_QL163hDJ5fiD__DA186___29435____22OBMW—sladL——__ 20 836 105.00 7.00 4.15 '0.825 0.788 0.765 0.650 0.481 0.703 29.05 20.4 593.4 21 830 112.00 7.00 3.96 0.691 0.788 0.721 0.650 0.436 0.653 27.72 18.1 611.5 22 825 119.00 7.00 2.75 0.424 0.453 0.4.3 0.391 0.233 0.375 19.25 7.2 618.7 
TUTAL 122.50 0.841 735.62 618.7



S1:WMXEVEWE1VEHWA¥WEKDLT STE. MAR1E — CANAD1AN POWER CANAL 
DISCHARGE MEASUREMENT REDUCTION DATA - METR1C UNITS 

MEASUREMENT NO. 10 19 OCTOBER 1983 
PANEL ROINT VELOCITIES MEAN DISCHARGE ._ ,N0._..ESTMWSDISIM-NLDIHMWOEPTHWWH1_.3m“2;2- m_-503_22ii M“D:J3u~mVELtumwmAREA_mmPANEL_ ________ sumwmmwm 

1 1000 3.10 6.20 3.52 0.625 0.676 0.598 0.650 0.368 0.571 21.82 12.5 12.5 2 1004 9.30 6.20 4.63 0.797 0.821 0.844 0.797 0.481 0.750 28.71 21.5 34.0 __ 3 1008 15.50 6.20 .4.60 0.925 0.944 0.910_0.868_0.661 0.862 28.52 24.6 58.6 4 1010 21.70 6.20 4.74 0.930 0.922 0.922 0.831 0.605 0.847 29.39 24.9 83.4 5 1015 27.90 6.20 4.57 0.919 0.877 0.866 0.763 0.526 0.794 28.33 22.5 106.0 6 1020 34.10 6.20 4.77 0.941 0.922 0.933 0.853 0.425 0.820 29.57 24.3 130.2 7 1023, 40-15_-5.90,M.5.02. “0.91930.922M08910-0.85320-5823m0-842 ........ _29-62W33325.023"155.22M3“ 8 1027 44.60 3.00 11.44 0.936 0.899 0.899 0.831 0.582 0.853 34.32 29.3 184.5 9 1031 48.10 4.00 11.65 0.875 0.977 1.000 0.853 0.616 0.896 46.60 41.8 226.2 10 1035 52.15 4.10 11.63 0.886 1.022 0.966 0.853 0.549 0.886 47.68 42.3 268.5 - _ , _JJ L939 56.25__4.10 11.57 02869 0.966 0.933 0.910 0.582 0.877 47.44 41.6 310.1 12 1042 60.35 4.10 11.66 0.875 1.033 1.011 0.853 0.571 0.904 47.81 *43.2 353.3 13 1047 64.45 4.10 11.54 0.880 1.000 0.988 0.864 0.571 0.894 47.31 42.3 395.6 14 1051 68.55 4.10 11.58 0.825 0.955 0.888 0.887 0.560 0.845 47.48 40.1 435.7 15 1055 1172.10 “3.00 ,11.58 0.853 O.QJOUO.888.0L797.0.5313M0.824 0.34.74__Mu28.6-“_464.3mm_" 16 1059 77.05 6.90 4.28 0.841 0.910 0.832 0.786 0.537 0.779 29.53 23.0 487.3 17 1103 84.00 7.00 4.10 0.830 0.866 0.933 0.774 0.628 10.809 28.70 23.2 510.5 18 1107 91.00 7.00 4.26 0.886 0.966 0.888 0.695 0.639 0.819 29.82 24.4 534.9 -- __ 19 L111 98.00 7.00 «LL3_.“Q¢15&_QLBA$_QLI&8“QL695 0.537 0.723 28-91 ._20.9___555.9 _____ 20 1114 105.00 7.00 4.03 0.752 0.821 0.821 0.661 0.571 0.727 28.21 20.5 576.4 21' 1118 112.00 7.00 3.95 0.591 0.788 0.687 0.650 0.447 0.625 27.65 17.3 593.7 22 1122 119.00 7.00 2.67 0.347 0.476 0.509 0.447 0.301 0.395 18.69 7. 601. 
TOTAL 122.50 0.811 740.85 601.1
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sf."MKfiV§”§IVE§NAf”§KULT STE. MARIE CANADIAN POWER CANAL 
DISCHARGE MEASUREMENT REDUCTION DATA - METRIC UNITS

~ 

MEASUREMENT ND. 11 19 OCTOBER 1983 
PANEL POINT VELOCITIES MEAN DISCHARGE NO. MwfifitqwmfllSIWWWIDIHmWDEEIHMm“-_J3, Dha ...... 150"“32ii22.0:.3_22MEL. AREA DANEI ' SUN 

1 1243 3.10 6.20 3.53 0.641 0.643 0.609 0.537 0.301 0.538 21.89 11.8 11.8 2 1240 9.30 6.20 4.79 0.736 0.821 0.777 0.808 0.425 0.712 29.70 21.1 32.9 _ 3 1 1 S o 6 o 2 O 4 o 7 3 0 l 2 9 I 2 SA._L g l 4 1234 21.70 6.20 4.75 0.936 0.922 0.888 0.808 0.549 0.824 29.45 24.3 82.3 S 1231 27.90 6.20 4.67 0.891 0.922 0.888 0.819 0.605 0.827 28.95 24.0 106.3 6 1228 34.10 6.20 4.78 0.886 0.877 0.810 0.808 0.549 0.786 29.64 23.3 129.6 ,276.~1225H-_40.15225-90m2_5.11.“MO.925_0.94320-91020.81920.560mm04838_2230-15“22225.3mm2154.9». 8 1222 44.60 3.00 11.53 0.903 0.788 0.788 0.876 0.537 0.794 34.59 27.5 ' 182.3 9 1219 48.10 4.00 11.60 0.969 0.922 0.966 0.876 0.582 0.894 46.40 41.5 223.8 10 1216 52.15 4.10 11.54 0.958 0.977 0.977 0.864 0.639 0.910 47.31 43.1 266.9 11 1213 56.25 4.10 11.58 0.964 1.000 0.888 0.876 0.549 0.876 47.48 41-6___30§-5 12 1210 60.35 4.10 11.63 0.958 0.966 0.977 0.932 0.549 0.909 47.68 43.3 351.8 13 1207 64.45 4.10 11.51 0.969 0.977 1.000 0.966 0.639 0.938 47.19 44.2. 396.1 14 1204 68.55 4.10 11.56 0.969 0.944 0.933 0.966 0.492 0.891 47.40 42.2 438.3 15. m1201___72.10 _3.00_WJJ.59._"0.930h0L899_0-78820L786_0L5822_0.808m_"34.77m__228.1-m.466.4 ........... 16 1158 77.05 6.90 4.33 0.908 0.944 0.810 0.808 0.605 0.811 29.88 24.2 490.6 17 1155 84.00 7.00 4.11 0.880 0.866 0.877 0.740 0.616 0.799 28.77 23.0 513.6 18 1152 91.00 7.00 4.22 0.930 0.922 0.888 0.786 0.594 0.825 29.54 ‘24.4 538.0 -_ 19 L149 98LOO 7.00 4.10 0.930 0.922.04811_0.863_D¢552_~D.BBL.__28J10 23.8 561-8 20 1146 105.00 7.00 4.05 0.814 0.866 0.721 0.774 0.537 0.735 28.35 20.8 582.7 21 1142 112.00 7.00 3.94 0.708 0.765 0.765 0.650 0.492 0.675 27.58 18.6 601.3 22 1139 119.00 7.00 2.67 0.413 0.509 0.409 0.481 0.244 0.38 18.69 7.3 608.6 
TOTAL 122.50 0.819 743.43 608.6
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APPENDIX C 

FLOWMETER CHARTS
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