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LAND DRAINAGE CALCULATIONS CALCULATIONS WERE DONE USING RATIONAL METHOD Q = C i A WHERE: Q = RUNOFF IN cfs (L/s, m /s) 3/s) C = RUNOFF COEFFICIENT i = RAINFALL INTENSITY IN in/hr A = AREA IN acres (m , ha) 2, ha) PRE-DEVELOPMENT (ALLOWABLE) DISCHARGE RATE WAS CALCULATED FOR 5-YEAR STORM USING TIME OF CONCENTRATION OF 10 MIN AND ACCORDING TO THE RAINFALL INTENSITY EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA MANUAL FOR THE CITY OF WINNIPEG. C = 0.4 (SUPPLIED BY CITY OF WINNIPEG) i = 4.311 in/hr  A  = 0.492 acres (1,991.053 m , 0.199 ha)  ENTIRE CATCHMENT = 0.492 acres (1,991.053 m , 0.199 ha) 2, 0.199 ha) Q  = (0.4) * (4.311 in/hr) * (0.492 acres) = 0.848 cfs (24.013 L/s, 0.02401 m /s)  PRE-DEVELOPMENT (ALLOWABLE) = (0.4) * (4.311 in/hr) * (0.492 acres) = 0.848 cfs (24.013 L/s, 0.02401 m /s) 3/s) ) POST-DEVELOPMENT DISCHARGE RATE WAS CALCULATED FOR 25-YEAR STORM USING TIME OF CONCENTRATION OF 10  DISCHARGE RATE WAS CALCULATED FOR 25-YEAR STORM USING TIME OF CONCENTRATION OF 10 DISCHARGE RATE WAS CALCULATED FOR 25-YEAR STORM USING TIME OF CONCENTRATION OF 10  RATE WAS CALCULATED FOR 25-YEAR STORM USING TIME OF CONCENTRATION OF 10 RATE WAS CALCULATED FOR 25-YEAR STORM USING TIME OF CONCENTRATION OF 10  WAS CALCULATED FOR 25-YEAR STORM USING TIME OF CONCENTRATION OF 10 WAS CALCULATED FOR 25-YEAR STORM USING TIME OF CONCENTRATION OF 10  CALCULATED FOR 25-YEAR STORM USING TIME OF CONCENTRATION OF 10 CALCULATED FOR 25-YEAR STORM USING TIME OF CONCENTRATION OF 10  FOR 25-YEAR STORM USING TIME OF CONCENTRATION OF 10 FOR 25-YEAR STORM USING TIME OF CONCENTRATION OF 10  25-YEAR STORM USING TIME OF CONCENTRATION OF 10 25-YEAR STORM USING TIME OF CONCENTRATION OF 10  STORM USING TIME OF CONCENTRATION OF 10 STORM USING TIME OF CONCENTRATION OF 10  USING TIME OF CONCENTRATION OF 10 USING TIME OF CONCENTRATION OF 10  TIME OF CONCENTRATION OF 10 TIME OF CONCENTRATION OF 10  OF CONCENTRATION OF 10 OF CONCENTRATION OF 10  CONCENTRATION OF 10 CONCENTRATION OF 10  OF 10 OF 10  10 10 MIN AND ACCORDING TO THE RAINFALL INTENSITY EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA  AND ACCORDING TO THE RAINFALL INTENSITY EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA AND ACCORDING TO THE RAINFALL INTENSITY EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA  ACCORDING TO THE RAINFALL INTENSITY EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA ACCORDING TO THE RAINFALL INTENSITY EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA  TO THE RAINFALL INTENSITY EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA TO THE RAINFALL INTENSITY EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA  THE RAINFALL INTENSITY EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA THE RAINFALL INTENSITY EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA  RAINFALL INTENSITY EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA RAINFALL INTENSITY EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA  INTENSITY EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA INTENSITY EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA  EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA EQUATION OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA  OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA OUTLINED IN MACLAREN 1974 DRAINAGE CRITERIA  IN MACLAREN 1974 DRAINAGE CRITERIA IN MACLAREN 1974 DRAINAGE CRITERIA  MACLAREN 1974 DRAINAGE CRITERIA MACLAREN 1974 DRAINAGE CRITERIA  1974 DRAINAGE CRITERIA 1974 DRAINAGE CRITERIA  DRAINAGE CRITERIA DRAINAGE CRITERIA  CRITERIA CRITERIA MANUAL FOR THE CITY OF WINNIPEG. C  = 0.2  PERVIOUS = 0.2 C  = 0.9  IMPERVIOUS = 0.9 A  = 0.133 acres (538.232 m , 0.054 ha)  PERVIOUS = 0.133 acres (538.232 m , 0.054 ha) 0.133 acres (538.232 m , 0.054 ha) 2, 0.054 ha) A  = 0.359 acres (1,452.822 m , 0.145 ha)  IMPERVIOUS = 0.359 acres (1,452.822 m , 0.145 ha) 0.359 acres (1,452.822 m , 0.145 ha) 2, 0.145 ha) C  = [(0.2 * 0.133 acres) + (0.9 * 0.359 acres)] / (0.492 acres) = 0.711  WEIGHTED = [(0.2 * 0.133 acres) + (0.9 * 0.359 acres)] / (0.492 acres) = 0.711 i = 6.076 in/hr Q  = (0.711) * (6.076 in/hr) * (0.492 acres) = 2.122 cfs (60.088 L/s, 0.06009 m /s)  POST-DEVELOPMENT = (0.711) * (6.076 in/hr) * (0.492 acres) = 2.122 cfs (60.088 L/s, 0.06009 m /s) (0.711) * (6.076 in/hr) * (0.492 acres) = 2.122 cfs (60.088 L/s, 0.06009 m /s) 3/s) POST-DEVELOPMENT DISCHARGE RATE IS HIGHER THAN PRE-DEVELOPMENT (ALLOWABLE) DISCHARGE RATE,  DISCHARGE RATE IS HIGHER THAN PRE-DEVELOPMENT (ALLOWABLE) DISCHARGE RATE, DISCHARGE RATE IS HIGHER THAN PRE-DEVELOPMENT (ALLOWABLE) DISCHARGE RATE,  RATE IS HIGHER THAN PRE-DEVELOPMENT (ALLOWABLE) DISCHARGE RATE, RATE IS HIGHER THAN PRE-DEVELOPMENT (ALLOWABLE) DISCHARGE RATE,  IS HIGHER THAN PRE-DEVELOPMENT (ALLOWABLE) DISCHARGE RATE, IS HIGHER THAN PRE-DEVELOPMENT (ALLOWABLE) DISCHARGE RATE,  HIGHER THAN PRE-DEVELOPMENT (ALLOWABLE) DISCHARGE RATE, HIGHER THAN PRE-DEVELOPMENT (ALLOWABLE) DISCHARGE RATE,  THAN PRE-DEVELOPMENT (ALLOWABLE) DISCHARGE RATE, THAN PRE-DEVELOPMENT (ALLOWABLE) DISCHARGE RATE,  PRE-DEVELOPMENT (ALLOWABLE) DISCHARGE RATE, PRE-DEVELOPMENT (ALLOWABLE) DISCHARGE RATE,  (ALLOWABLE) DISCHARGE RATE, (ALLOWABLE) DISCHARGE RATE,  DISCHARGE RATE, DISCHARGE RATE,  RATE, RATE, THEREFORE FLOW RESTRICTION AND STORAGE ARE REQUIRED.  ORIFICE DISCHARGE RATE WAS CALCULATED USING BERNOULLI'S EQUATION AND THE CONTINUITY EQUATION. MAXIMUM WATER ELEVATION = 230.970 m (TOP OF MC-7200 CHAMBER WITHIN ADS STORAGE TANK) OUTLET PIPE INVERT ELEVATION = 229.093 m (EAST 250  PIPE OF STANDARD MH 1)CENTER LINE OF HEAD, H = 230.650 - (228.773 + 0.250m / 2) = 1.752 m DIAMETER OF ORIFICE, D = 0.0889 m (3.5") AREA OF ORIFICE, A  = 0.006207 m    ORIFICE = 0.006207 m   2COEFFICIENT OF DISCHARGE, Cd = 0.6 Q  = Cd * A  * (2 * 9.81 m/s  * H)  = 0.771 cfs (21.832 L/s, 0.02183 m /s)    RESTRICTED = Cd * A  * (2 * 9.81 m/s  * H)  = 0.771 cfs (21.832 L/s, 0.02183 m /s)   ORIFICE * (2 * 9.81 m/s  * H)  = 0.771 cfs (21.832 L/s, 0.02183 m /s)  2 * H)  = 0.771 cfs (21.832 L/s, 0.02183 m /s)  (1/2) = 0.771 cfs (21.832 L/s, 0.02183 m /s)  3/s)  AN 89 mm (3.5") DIAMETER ORIFICE SHALL BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER  89 mm (3.5") DIAMETER ORIFICE SHALL BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER 89 mm (3.5") DIAMETER ORIFICE SHALL BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER  mm (3.5") DIAMETER ORIFICE SHALL BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER mm (3.5") DIAMETER ORIFICE SHALL BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER  (3.5") DIAMETER ORIFICE SHALL BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER (3.5") DIAMETER ORIFICE SHALL BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER  DIAMETER ORIFICE SHALL BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER DIAMETER ORIFICE SHALL BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER  ORIFICE SHALL BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER ORIFICE SHALL BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER  SHALL BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER SHALL BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER  BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER BE INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER  INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER INSERTED INTO THE EAST 250  PIPE OF STANDARD MH 1 PER  INTO THE EAST 250  PIPE OF STANDARD MH 1 PER INTO THE EAST 250  PIPE OF STANDARD MH 1 PER  THE EAST 250  PIPE OF STANDARD MH 1 PER THE EAST 250  PIPE OF STANDARD MH 1 PER  EAST 250  PIPE OF STANDARD MH 1 PER EAST 250  PIPE OF STANDARD MH 1 PER  250  PIPE OF STANDARD MH 1 PER 250  PIPE OF STANDARD MH 1 PER PIPE OF STANDARD MH 1 PER  OF STANDARD MH 1 PER OF STANDARD MH 1 PER  STANDARD MH 1 PER STANDARD MH 1 PER  MH 1 PER MH 1 PER  1 PER 1 PER  PER PER DETAIL ON THIS SHEET. REQUIRED STORAGE WAS CALCULATED USING A 25 YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE  STORAGE WAS CALCULATED USING A 25 YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE STORAGE WAS CALCULATED USING A 25 YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE  WAS CALCULATED USING A 25 YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE WAS CALCULATED USING A 25 YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE  CALCULATED USING A 25 YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE CALCULATED USING A 25 YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE  USING A 25 YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE USING A 25 YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE  A 25 YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE A 25 YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE  25 YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE 25 YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE  YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE YEAR DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE  DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE DISCRETIZED STORM OUTLINED IN MACLAREN 1974 DRAINAGE  STORM OUTLINED IN MACLAREN 1974 DRAINAGE STORM OUTLINED IN MACLAREN 1974 DRAINAGE  OUTLINED IN MACLAREN 1974 DRAINAGE OUTLINED IN MACLAREN 1974 DRAINAGE  IN MACLAREN 1974 DRAINAGE IN MACLAREN 1974 DRAINAGE  MACLAREN 1974 DRAINAGE MACLAREN 1974 DRAINAGE  1974 DRAINAGE 1974 DRAINAGE  DRAINAGE DRAINAGE CRITERIA MANUAL FOR THE CITY OF WINNIPEG. A  = 0.133 acres (538.232 m , 0.054 ha)  PERVIOUS = 0.133 acres (538.232 m , 0.054 ha) (538.232 m , 0.054 ha) 2, 0.054 ha) A  = 0.359 acres (1,452.822 m , 0.145 ha)  IMPERVIOUS = 0.359 acres (1,452.822 m , 0.145 ha) (1,452.822 m , 0.145 ha) 2, 0.145 ha) Q  = 0.771 cfs (21.832 L/s, 0.02183 m /s)   RESTRICTED = 0.771 cfs (21.832 L/s, 0.02183 m /s) (21.832 L/s, 0.02183 m /s) 3/s) REQUIRED STORAGE = 1,569.67 ft  (44.45 m ) 3 (44.45 m ) 3) AVAILABLE STORAGE = 1,741.013 ft  (49.3 m ) (FROM ADS STORAGE TANK)3 (49.3 m ) (FROM ADS STORAGE TANK)3) (FROM ADS STORAGE TANK)
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