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DETENTION BASIN
BERM (EL—1004-28%)
EL. 1004.14'

58" EMERGENCY SPILLWAY STABALIZED WITH TRM /
(LANDLOK OR EQUIVALENT)

Designer: DAF

100—YEAR EMERGENCY SPILLWAY DESIGN

(EL—1002.45")
EL. 1002.37"

EMERGENCY SPILLWAY

TYPICAL SECTION

100—Year Inflow Qo0=176.64 cfs
100-Year WSEL = 1001.95’

Emergency Spillway Elevation = 1002.45'

Emergency Spillway Width = 50’

Q = CLH™®

Detention Basin Berm Elevation = 1004.20’

116.64 = (3.1)(50)(H)"
Clogged 100—Year Emergency Spillway Flow Depth, H = 0.75’
Clogged 100—Year WSEL = 1003.20°

(0.5 ft above 100—year WSEL)

Design Procedure Form: WQV 40 Hour Drawdown Calculations
Main Worksheet

ecked By: JDC

company:

Phelps Engineering, Inc

Date:

2/4/2022

Project:

291 and Market Street

Location:

Lee's Summit MO
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(1.0 ft above clogged 100—year WSEL)

I. Basin Water Quality Volume

Step 1) Tributary area to EDW, A+ (ac) Ar(ac) = 4.05
Step 2) Calculate WQv using methodology in Section 6 WQv (ac-ft) = 0.26
WQy (cf) = 11,467

lla. Water Quality Outlet Type
Step 1) Set water quality outlet type: Outlet Type = 1

Type 1 = single orifice

Type 2 = perforated riser or plate

Type 3 = v-notch weir
Vb. Water Quality Pool Outlet, Single Orifice
Step 1) Depth of water quality volume above permanent pool, Zyq (ft) Zpq (ft) = 2.5
Step 2) Awerage head of water quality volume over invert of orifice, Hyq (ft)

Hwa = 0.5 * Zyq Hwa (ft) = 13
Step 3) Awverage water quality outflow rate, Qyq (cfs)

Qwaq = (WQv* 43,560)/(40 * 3,600) Quq (cfs) = 0.08
Step 4) Set value of orifice discharge coefficient, C,

C, = 0.66 when thickness of riser/weir plate is = or < orifice diameter

C, = 0.80 when thickness of riser/weir plate is > orifice diameter Co= 0.66
Step 5) Water quality outlet orifice diameter (minimum of 4 inches), D, (in)

Do=12*2* (Qua/(Co *n* (2% g * H)*%)*® D, (in) = 157

(If orifice diameter < 4 inches, use outlet type 2 or 3) 1.5

Step 6) To size outlet orifice for EDW with an irregular stage-volume relationship, use the Single Orifice Worksheet
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Elevation Surface Area (sf) Storage Volume (cf) o 4" SOLID HDPE/PVC TO OUTLET STRUCTURE
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998 6,517 8,354 CLEAN #57 STONE 3 BOTTOM OF BASIN Et=996-60
999 8,135 15,680 4 F*:-9_95-99 EL=996.05
1,000 9,810 24,652 N crusten stone
7,001 11,508 35,321 DATED: ___11/3/22 BY: DAF
1,002 13,346 47,758
1,003 14,829 61,846 RISER DETAIL (WEST VIEW
Not To Scale
APWA Release Rate Summary
Site Area’ Allowable Peak Rate Allowable Peak Detention Offsite Detcef;mon Inflow De:t;?:}gnt;u:gow
(cfs/acre) Discharge (cfs) « (cfs) » .I ! STRUCTURE #30
(acre) Outflow (cfs) Pass Thru Site (cfs) 100 YR VELOCITY = 9.6 FT/S
2-Year 4.05 0.50 2.03 32.14 30.21 1.93 DESIGN = 150# MIN RIPRAP
10-Year 4.05 2.00 8.10 55.99 47.97 8.02 APPROXIMATE SIZE OF RIPRAP REQUIRED TO RESIST MOVEMENT
100-Year 4.05 3.00 12.15 85.81 73.73 12.08 METHOD #1 BASED ON CONDUIT OUTLET VELOCITY
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. . ) WSEL (ft.) Storage (cf) . E 5 - ' ' '
Detention Pass Thru (cfs) Outflow (cfs) Peak Discharge (A I | I |
Inflow (cfs) (cfs) ) L ! [ !
2-Year 16.54 30.21 46.75 32.14 1,000.04 25 005 33.87 01 02 0406 1 2 4 6 10 20 4060 100 200 400600 1000 2000 6000 Lb.
10-Year 27.90 47.97 75.87 55.99 1,000.90 34,128 59.80 Weight of D Stone
100-Year 42.91 73.73 116.64 85.81 1,001.95 47,045 92.26 STRUCTURE E\BO _ R,PRAP SIZE CALCULATION

(SEE DETAIL, SHEET C6.1)
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EL=1002.45 (SEE SECTION, THIS SHEET)
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RIPRAP DESIGN:
SPECIFICATION WEIGHT: 150# MINIMUM
LENGTH: 40 FT
WIDTH: 13 FT
DEPTH: 2 FT
VOLUME: 39 CY+
r{ (SEE "RIPRAP INSTALLATION
DETAIL® ON SHEET C8.3)
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WORK IN RIGHT OF WAY SHALL BE LIMITED TO
REMOVAL OF EXISTING STORM SEWER,
RE—GRADING AND AND RE-SETTING RIPRAP
(CONTRACTOR TO DOCUMENT EXISTING RIPRAP
WITH ENGINEER FOR POTENTIAL RE-USE)
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EXTENDED DRY DETENTION BASIN
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1270 N. Winchester
Qlathe, Kansas 66041
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Fax (913) 393-166
www. phelpsengineering.com
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. Elevations shown on s121°1°
Locations shown on construction plans are <3 Pl Rl P
4’—0" Min ” construction plans are top of inlet side of 2|c|c|o
6"~ 16 structure. No. 4 Bars ® 6ctrs. Approved Steps (ASTM C—478): Harar
center of structure. * Clay & Bailey 2102 Cast Iron; e | L | L [
W (Both Ways) ;
+ MA Industries, Inc. No.PS1—-PF, PS2—PF a|o|o
© American Step Co., Inc. ML—13; qu qu qu
r—r 1T - /7 I~ = T ‘ ninlin
= =
: : = Slope %" Per Foot ‘ & || &
©O
| | I S S S W " Qutlet Control Structure Notes Concret
| | : T L oncrete
lo ”
: : 5 6 § General 5. Concrete used in this work shall be KCMMB4K, as approved by 12. All reinforcing steel shall be supported on fabricated steel bar ol e
| 5 1 7] 2 the Kansas City Metropolitan Materials Board, and shall meet the supports @ 3—0" maximum spacing. (T‘ (T‘ (T‘
| | C ——r (TZ iczla)r = 1. All storm sewer structures shall be pre—cast or poured in place. requirements of the Lee’s Summit Municipal Code. o = g
S v yp . .3 If pre—cast structures are used for publicly financed, maintained 13. AII'doweIs shall be accurately placed and secure!y 'tled in place Hlj <Ir <Ir
| | o — s(e or administered construction, the tops shall be poured in place 6. Concrete construction shall meet the applicable requirements of prior to plqcemenjc of bottom slab concret-e. Sticking of dowels efe|°e
A | | A -~Q v {? . NE and the wall steel shall be left exposed to a height 2" below the Standard Specifications for State Road and Bridge Construction, into fresh or partially hardened concrete will not be acceptable. ST T
| | g £ ? % finish top elevation, or as directed by the City Engineer. Kansas Department of Transportation, latest edition, except as c ¢ i Z|— [N
- R o -~ ope . U . . H [®)
< / L <+ modified in the Lee's Summit Municipal Code. onstruction R
| § ‘: S 2. Pre—cast shop drawings are to be approved by the City Engineer ol 2|2 é é S
| < (. for publicly financed or administered projects. Pre—cast shop 7. Inlet floors shall be shaped with non—reinforced concrete inverts 14. The bottom slab shall be at least 24 hours old before placing ol £ @ NI §
| — . drawings for privately financed projects are to be submitted to to provide smooth flow. sidewall concrete. All sidewall forms shall remain in place a g g 2| QIE S §§
| v 6 Wall the Engineering Services Division of the Planning and 8. Bevel all exposed edges with 3/4 triangular molding. minimum of 24 hours after sidewalls are poured before removal, 1 % 5 Iy 5 N
; (Typical) Development Services Department. and after removal shall be immediately treated with membrane | S o 23
| = glfilelys 21 & 2
© No. 4 Bars @ 12" ctrs. - 16 ; ; curing compound. Z[=| S o b
| Both Ways) (All Walls 3. Do not scale these drawings for dimensions or clearances. Any Reinforcing Steel =4 . e EZ P—J_EZ
g 3| %| 8|28 S22
Outside Edge of | * questions regarding dimensions shall be brought to the attention . . . . 15. Pipe connections to pre—cast structures shall have a minimum w | e Eg B EXl70
.. / -t __ _ _I of the City Engineer prior to construction. 9. Reinforcing steel shall be new billet, minimum Grade 60 as per of 68” of concrete around the entire pipe within 2’ of the elE e EE%U E%%U
Concrete Footing Inside Wall L i " ASTM A615, and shall be bent cold. structure l=|5|8353a =54
nsiae a * Ty * 1 et * 3 4. The first dimension listed in the construction notes is the "L” . . . . . .
© dimension. The second dimension is the "W" dimension. The 10. All dimensions relative to reinforcing steel are to centerline of

Plan

OUTLET CONTROL DETAIL

SCALE: N.T.S.

16. Material selection and compaction requirements for backfill

Medium Duty Ring and Lid " i o
4 g i No. 4 Bars @ 6" ctrs concrete thickness and reinforcement shown is for boxes with bars. 27 clearance shall be provided throughout unless around structures shall be as specified in the Manual of SHEET
Concrete Footin (B(;th Ways) ) ("L"+”H™) and ("W"+"H") less then or equal to 20. For boxes noted otherwise. Tolerance of +/— %3" shall be permitted. Infrastructure Standards, as promulgated by the City Engineer.
I 3% x 1 %" Keyway with either of these calculations greater than 20, a special
° . design is required. 11. All lap splices not shown shall be a minimum of 40 bar
No. 4 Bars placed at 45° angle SECTION A—A (Al Sides) E q diameters in length.
o
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