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Existinq Channel Pro~erties 

SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Calculation Summary 

W' 1528 1582- 1613 1600 0.0195 31 E 0.035 15 3.77 3.75 3.75 147.5 1.22 SUP 1 1.55 5327 
BC" 1613 1614 90 
E2 1528 1614 1621 250 0.0195 7 E 0.035 25 4.48 3.75 3.75 142.5 123 SUP 11.95 48.61 

Notes: 1) Channel reach west of Ridgecrest Dr. 
2) Channel reach east of Ridgecrest Dr. 
3) Existing box culvert 

Proposed channel flowline will be lowered by approximately 1 ft along both reaches. 
Proposed flowline will taper to existing flowline at US and DS inverts. 
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SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Calculation Summary 

Storm Drain Properties 
US station DS station Total System Flow Length Constructed Slope Section Size Mannings n Average Velocity Upstream Invert Elevation DS Invert Elevation Hydraulic Grade In Hydraulic Grade Out 

d s  ft ft/ft ~n ips ft ft ft ft 
160+80 155+80 770 500 0.021 2 102 inch 0.023 15.01 1,681.40 1,670.80 1,688.33 1,678.33 - 

155+80 150+80 840 500 0.021 8 102 inch 0.023 16.21 
150-1-80 145+80 840 500 0.01 84 102 inch 0.023 16.26 
145+80 1 40+80 840 500 0.01 7 108 inch 0.023 14.38 
140+80 137+65 978 31 2 0.01 2821 114 inch 0.023 14.92 
1 37+65 134+18 675 444 0.004955 1Ox4ft 0.01 3 16.87 

Note: (1) 0.023 Manning's n for corrugated metal pipe with paved invert 
(1) 0.013 Manning's n for reinforced concrete pipe. 





SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Caiculation Summary 

Detention Basin Properties 

McDowelW6th Street Basin 

Basin Land Area 
Basin Excavation Volume 
Peak Storage 
Q100 Inflow 
Ql 00 Bypass 
Highwater El. (Q100) 
Max. Pond. Depth 

2.6 ac 
26014 cy 
8.1 ac-ft 
496 cfs 
1500 cfs 

1645.5 ft 
1646 ft 

Freeboard - 
Outfow Pipe (no. and Dia.) 
Pipe Invert @ lnlet 
Pipe Invert 8 Outlet 
Pipe Length 
Pipe Slope 
Pipe Centerline @ lnlet 

lnveft at lnlet I m r t  at W e t  
Typical Dention 

Basin Outlet 

Stage-Storage Relationship 
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1645 1.24 6.70 
1 646 1.36 8.06 1636.0 
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SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Calculation Summary 

Storm Drain Proeerties - 

US station DS station Total System Flow Length Constructed Slope Section Size Mannings n Average VelocltY Upstream Invert Elevation DS Invert Elevation Hydraulic Grade In Hydraulic Grade Out 
cfs ft ft/f-t in fps ft ft ft ft 

191+82 186+82 705 500 0.0222 90 inch 0.023 1 6.25 1,745.20 1,734.1 0 1,753.73 1,741.02 
186+82 181+82 705 500 0.0234 90 inch 0.023 1 6.75 1,734.1 0 1,722.40 1,740.79 1,729.31 
1 81 +82 1 76+82 705 500 0.0244 90 inch 0.023 16.55 1,722.40 1,710.20 1,729.09 1,717.42 
176+82 17142 740 500 0.01 9 96 inch 0.023 15.92 1,710.20 1,700.70 1,717.10 1,707.74 
171 +82 1 66+82 740 500 0.021 8 96 inch 0.023 15.83 1,700.70 1,689.80 1,707.54 1,697.03 
166+82 160+80 no 500 0.01 68 102 inch 0.023 15.36 1,689.80 1,681.40 1,696.73 1,688.52 
160+80 155+80 770 500 0.021 2 102 inch 0.023 15.01 1,681 -40 1,670.80 1,688.33 1,678.33 

Note: (1) 0.023 Manning's n for cormgated metal pipe with paved invert 
(1) 0.013 Manning's n for reinforced concrete pipe. 
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Storm Drain Pro~erties - - - - . . - - - - - - - - 
- -,--- ----  

Constructed Section Manning~ Average US Invert DS Invert Hydraulic Hydraulic 
US station DS station Length Slope Size n Velocity Elevation Elevation Grade In Grade Out 

I I I ~f s ft/ft I in I I fps I ft I ft I ft I ft 
280+88 277+23 (Channel) 

I 
277+23 275+55 30 0.013 30 inch 1800 

Note: (1) 0.023 Manning's n for cor~gated metal pipe with paved invert 

(1) 0.013 Manning's n for reinforced concrete pipe. 

SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Calculation Summary 





SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Calculation Summary 

Channel Properties 

Channel Material Type: C = Concrete 
R = Riprap 
G = Grass 
E = Natural or Earthen 

Detention Basin Properties 

Oak Street Basin 

Basin Land Area 
Basin Excavation Volume 
Peak Storage 
Q100 Inflow 
Ql 00 Bypass 
Highwater El. (Q100) 
Max. Pond. Depth 

9.4 ac 
124033 cy 
33.7 ac-ft 
823 cfs 
150 d s  

1808.9 f l  
1810 ft 
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Depth 

Outfow Pipe (no. and Dia.) 
Pipe Invert @ lnlet 
Pipe Invert @ Outlet 
Pipe Length 
Pipe Slope 
Pipe Centerline Q lnlet 

Stage-Storage Relationship 

1812 

1810 
Elevation Inc. Volume (ac-ft) Cum. Volume (ac-ft) 
1798 0 0 1 808 

1799 0.85 0.85 
1800 2.31 3.1 6 
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B 
1803 3.38 12.85 i 1802 

1804 3.59 16.44 
1805 3.85 1800 

20.29 
1806 2.2 22.49 1798 
1807 2.35 24.84 
1808 4.37 29.21 1 796 
1809 4.53 33.74 0 10 20 30 40 50 

1810 4.69 38.43 Storage (ac-ft) 
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SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Calculation Summary 

Detention Basin Properties 

McDowelU88th Street Basin 

Basin Land Area 
Basin Excavation Volume 
Peak Storage 
Q100 Inflow 
Ql00 Bypass . 

Highwater El. (Q100) 
Max. Pond. Depth 

10.3 ac 
120806 cy 
31.71 ac-ft 
906 cfs 
140 cfs 
1824 ft 
1825 ft 

Outfow Pipe (no. and Dia.) 
Pipe Invert Q lnlet 
Pipe Invert @ Outlet 
Pipe Length 
Pipe Slope 
Pipe Centerline Q lnlet 

StageStorage Relationship 

1826- 

Elevation Inc. Volume (ac-ft) Cum. Volume (ac-ft) 1824 

1815 0 0 - 1822 
1816 0.68 0.68 5 
1817 1.28 1.96 o 

c 
'L 1820 

1818 2.1 1 4.07 a 

1819 
L 

3.01 7.08 iii 
1820 

1818 
3.94 11.02 

1821 4.85 15.87 
1822 5.06 20.93 1816 

1 823 5.28 26.21 
1 824 5.5 31.71 1814 
1 825 5.72 37.43 o 5 

10 15 20 25 30 35 40 

Storage (ac-ft) 

















SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Calculation Summary 

Storm Drain Properties 
US station DS station Total System Flow Length Constructed Slope Section Size Mannings n Average Velocity Upstream Invert Elevation DS Invert Elevation Hydraulic Grade In Hydraulic Grade Out 

cf s ft Wft in fps ft ft ft ft 
587+31 583+68 163 363 0.022039 60 inch 0.023 11.39 1,715.00 1,707.00 1,718.66 1,710.22 
58-68 580+29 163 339 0.0221 24 60 inch 0.023 9.44 1,707.00 1,699.50 1,710.66 1,705.46 

Note: (1) 0.023 Manning's n for corrugated metal pipe with paved invert. 
(1) 0.013 Manning's n for reinforced concrete pipe. 





SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Calculation Summary 

Storm Drain Properties 
h 

US station DS station Total System Flow Length Constructed Slope Section Size Mannings n Average Velocity Upstream Invert Elevation DS Invert Elevation Hydraulic Grade In Hydraulic Grade Out 
cfs ft fVft in fps ft f3 ft ft 

580+31 575+31 208 500 0.023 66 inch 0.023 10.99 1,699.50 1,688.00 1,703.54 1,692.1 3 
575+31 !570+31 208 500 0.01 9 66 inch 0.023 10.53 1,688.00 1,678.50 1,692.04 1,683.03 
570+31 56531 250 500 0.01 9 66 inch 0.023 12.08 1,678.50 1,669.00 1,682.91 1,673.54 
56531 560+31 250 500 0.01 8 66 inch 0.023 1 1.75 1,669.00 1,660.00 1,673.42 1,664.85 
560+31 5551-31 250 500 0.01 6 66 inch 0.023 11.38 1,660.00 1,652.00 1,664.74 1,656.84 
55531 550+31 291 500 0.01 6 72 inch 0.023 11.7 1,652.00 1.644.00 1,656.72 1,649.1 8 

Note: (1) 0.023 Manning's n for corrugated metal pipe with paved invert 
(1) 0.013 Manning's n for reinforced concrete pipe. 





















SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Calculation Summary 

Storm Drain Properties 
US station DS station Total System Flow Length Constructed Slope Section Size Mannings n Average Velocity Upstream Invert Elevation DS Invert Elevation Hydraulic Grade In Hydraulic Grade Out 

cf s ft ftKt in fps ft ft ft ft 
660+58 655+98 40 460 0.01 7391 36 inch 0.023 7.45 1,658.00 1,650.00 1,660.06 1,652.21- 
655+98 650+98 40 500 0.01 48 36 inch 0.023 7.37 1,650.00 1,642.60 1,652.1 7 1,644.73 
650+98 645+98 40 500 0.01 7 36 inch 0.023 6.7 1,642.60 1,644.66 1,638.1 0 1,634.1 0 

Note: (1) 0.023 Manning's n for corrugated metal pipe with paved invert 

(1) 0.013 Manning's n for reinforced concrete pipe. 





SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Calculation Summary 

Detention Basin Pro~erties 

McDowell/Ellsworth Roads Basin 

Basin Land Area 
Basin Excavation Volume 
Peak Storage 
Q100 Inflow 
(2100 Bypass 
Highwater El. (Q100) 
Max. Pond. Depth 

8.8 ac 
85571 cy 

1 9.2 ac-ft 
61 1 cfs 
478 cfs 

1830.4 ft 
1832 ft 

Outfow Pipe (no. and Dia.) 
Pipe lnvert Q lnlet 
Pipe Invert 8 Outlet 
Pipe Length 
Pipe Slope 
Pipe Centerline Q lnlet 

Elevation Inc. Volume (ac-ft) Cum. Volume (ac-ft) 

Freeboard ,-I 

Stage-Storage Relationship 

1 833 

1 832 
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2 1828 
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1 823 
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SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Calculation Summary 

Storm Drain Properties 
US station DS station Total System Flow Length Constructed Slope Section Size Mannings n Average Velocity Upstream Invert Elevation Hydraulic Grade Out 

cfs ft ft/ft in fps ft ft 
900+99 898+52 1,061 .OO 247 0.024291 84 inch 0.023 13.78 1,837.00 1,831 -00 1,844.08 1,838.75 - 

102 inch 0.023 13.8 1,829.00 1,826.00 1,834.99 1,831.63 
78 inch 0.023 15.25 1,823.90 1,810.50 1,829.63 1,816.42 
78 inch 0.023 15.25 1,810.50 1,801 -90 1,816.23 1,807.82 
78 inch 0.023 15.25 1,801 -90 1,788.70 1,807.63 1,794.62 
78 inch 0.023 15.25 1,788.70 1,774.80 1,794.43 1,780.72 

Note: (1) 0.023 Manning's n for corrugated metal pipe with paved invert. 

(1) 0.013 Manning's n for reinforced concrete pipe. 









Detention Basin Properties 

SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Calculation Summary 

McKellips/Ellsworth Roads Basin 

Basin Land Area 
Basin Excavation Volume 
Peak Storage 
Ql00 Inflow 
Ql 00 Bypass 
Highwater El. (Q100) 
Max. Pond. Depth 

32.2 ac 
234869 cy 

51.2 ac-ft 
957 cfs 
200 cfs 

1744.6 ft 
1746 ft 

Outfow Pipe (no. and Dia.) 
Pipe Invert Q lnlet 
Pipe lnvert Q Outlet 
Pipe Length 
Pipe Slope 
Pipe Centeriine Q lnlet 

36 in 
1740 ft 

1739.1 ft 
186.3 ft 
0.005 Wft 
1741.5 ft 

Freeboard .-I 

Invert at Inlet Inwtt at Cutlet 
Typical Dention 

Basin Outlet 

Stage-Storage Relationship 

1 747 

Elevation Inc. Volume (ac-ft) 1 746 
Cum. Volume (ac-ft) 

1 745 
1740 0 0 
1741 3.02 3.02 f - 1744 

1742 9.99 13.01 
s 

1 743 
2 1743 

14.35 27.36 a 

1 744 14.75 42.1 1 ii 1742 
t 

1 745 15.14 57.25 
1 746 15.55 72.80 1741 

1 740 

1739 
0 10 20 30 40 50 60 70 80 

Storage (ac-ft) 









SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Calculation Summary 

Storm Drain Properties 
Mannings Average Upstream Invert DS Invert Hydraulic Hydraulic Grade 

US station DS station Total System Flow Length Constructed Slope Section Size n Velocity Elevation Elevation Grade In Out 

I I I cfs l f t l  ftm I in I I  fps I ft ft 1 ft I ft I 
731 +56 728+72 330 284 0.022042 54 inch 0.023 10.37 1,761 -50 1,755.24 1.766.69 1.760.43 , - -  - 
728i-72 724+90 330 382 0.026021 54 inch 0.023 10.37 1,755.24 1,745.30 1,760.35 1,751.93 
724+90 72333 330 1 57 0.01 6561 60 inch 0.01 3 8.4 1,745.30 1,742.70 1,751.87 1,751 -24 
723+33 71 8+79 1,000 454 0.01 1454 78 inch 0.01 3 15.07 1,742.70 1,737.50 1,750.89 1,746.76 

Splitter Structure 
71 8+79 71 7+93 150 86 0.007209 48 inch 0.01 3 11 -94 1,735.50 1,734.88 1,746.46 1,745.52 
71 7+93 71 2+91 150 500 0.00724 48 inch 0.01 3 11 -94 1,734.88 1,731 -26 1,745.30 1,739.84 

Note: (1) 0.023 Manning's n for corrugated metal pipe with paved invert 
(1) 0.013 Manning's n for reinforced concrete pipe. 

Channel Properties 

317 1761.5 0.0022 5.72 5.72 C 0.025 3-35 -81 -5.19 3 3-4 30-90 35.37- 40.88 .04 - -39 SUB -29 - 3.57 33.74 - 40.65 





Channel Properties 
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SPOOK HILL AREA DRAINAGE MASTER PLAN 
Design Calculation Summary 
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Channel Material Type: C = Concrete 
R = Riprap 
G = Grass 
E = Natural or Earthen 

Top V\4 dth 
I 

Channel 
Depth 

Buttom 
Width 

Typical Channel Section 












