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100 Year Modified Rational Detention Calculations 25 Year Modified Rational Detention Calculations 1 10 Year Modified Rational Detention Calculations 5 Year Modified Rational Detention Calculations
- T B SO SR I f f f 5 % o o e o
Calculations for Proposed Detention Area ) i iCalculations for Proposed Detention Area _ Caloulations for Proposed Detention Area Calculations for Proposed Detention Area Consularts
/ NOTE: : ‘ K (100 year)= 1 ; ’ K (25 yean)=/ 1 : K(10year)=: A o o K (5 year)= 1 MEP Engineering
ACTUAL ON-THE—GROUND Present Conditions Present Conditions Present Conditions Present Conditions T | C rtati
/ 100YR FLOODPLAIN PER THE B T, (min) [hoo (ivhn)] Weighted C]_ A(ac) | *Quo(cls) | To (min) | los (in/hr) [Weighted C|_ A(ac) | *Qus(cfy) | [T min) Jo (i) [Weighted C]  A(ac) | *Qwo (cfs) T, (min) | Is (i/hr) [ Weighted G| A(ac) | *Qs (cfs) elios Lorportation
\ I 548.0 WSEL ) 20 8.30 0.35 4.19 8.4 20 5.72 0.35 4.19 5.5 - 20 4.92 0.35 4.19 4.7 4 20 434 0.35 4.19 - 41 12946 Dairy Ashford, Suite 130 Sugar Land,
\ / / ON FIRM 48397C0040L *12.2 cfs minus 3.8 cfs (0.43ac) of bypass flow equals 8.4 cfs allowable release . *8.4 cfs minus 2.9 cfs (0.43ac) of bypass flow equals 5.5 cfs allowable release *7.2 cfs minus 2.5 cfs (0.43ac) of bypass fiow equals 4.7 cfs allowable release *6.4 cfs minus 2.3 cfs (0.43ac) of bypass flow equals 4.1 cfs allowable release Texas 77478
| Future Conditions Future Conditions Future Conditions Future Conditions
/X\ / f I To (min)_|ho (inhr)] Weighted C|  Afac) | Quofefs) | | To(min) b (ivhr) [WeightedC| Afac) | Qustefy) | [ To(min) [l (ihr) [Weighted | A(sc) | Qu(cfs) Te (min) [ Is ivhr) [Weighted C|  A(ec) | Qs (cfy) Structural Enineering
10 9.80 0.9 3.76 33.2 - 10 7.59 0.9 3.76 25.7 \ 10 5.56 0.9 3.76 22.2 : 10 5.85 0.9 3.76 19.8
/' // // S — T [ R e - ; S S - ASA Dally Structural Engineers
eck Various m Durations eCK Various i Duraions eCK various storm Durations heck Various Storm Durations . .
e R ST RS 9800 Richmond Ave., Suite 460 Houston,
\/ | Time (min) [leo ()]~ C A (ac) Quoo (cfs) | Time (min | tas (in/hr) c A(ac) Qs (cfs) ; Time (min) | o (infhr) c A=) Qo (cfs) | Time (min} | Is (in/hr) c A (ac.) Qs (cfs) Texas 77042
| 10 9.80 0.9 3.76 332 10 7.59 0.9 3.76 25.7 e 10 6.56 0.9 376 22.2 10 5.85 0.9 3.76 19.8
> 15 9.00 0.9 3.76 305 15 6.51 0.9 3.76 220 j 15 561 0.9 3.76 19.0 15 4.97 0.9 3.76 16.8
> 20 8.30 0.9 3.76 28.1 _ 20 5.72 0.9 3.76 19.4 o o 20 4.92 0.9 3.76 16.7 20 434 0.9 3.76 14.7 Landscape Archltect
| 30 6.90 0.9 3.76 233 o 30 4.65 0.9 3.76 15.7 L 30 3.99 0.9 3.76 13.5 30 3.49 0.9 3.76 11.8 . .
/ 40 5.80 0.9 3.76 196 40 3.95 0.9 3.76 13.4 o 40 3.38 0.9 3.76 114 40 2.94 0.9 3.76 10.0 Studio 13 Design Group
50 5.00 0.9 3.76 16.9 50 3.45 0.9 3.76 11.7 ; 50 2.94 0.9 3.76 10.0 50 256 0.9 3.76 8.6 . .
. - - e X 2 , TX
/ » [ eo 4.50 0.9 3.76 15.2 60 3.08 0.9 3.76 104 - 60 262 0.9 3.76 8.9 50 227 0.9 376 7.7 %gSB;nnett Lane, Suite 203 Lewisville
| 70 4.00 0.9 3.76 13.5 70 2.78 0.9 3.76 9.4 P 70 2.36 0.9 3.76 8.0 70 2.04 0.9 3.76 6.9
| } 80 3.70 0.9 3.76 12,5 N 80 2.55 0.9 3.76 8.6 % 80 2.16 0.9 3.76 7.3 80 1.86 0.9 3.76 6.3 Civil Engineering
90 3.50 0.9 3.76 11.8 90 235 0.9 3.76 8.0 ; 20 1.99 0.9 3.76 6.7 90 1.72 0.9 3.76 5.8
100 3.40 0.9 3.76 115 100 2.19 0.9 3.76 7.4 : 100 1.85 0.9 3.76 6.3 ‘ 100 159 0.9 3.76 5.4
120 2.70 0.9 3.76 9.1 o 120 1.93 0.9 3.76 6.5 L 120 1.62 0.9 3.76 5.5 120 1.40 0.9 3.76 4.7 DOWDEY, ANDERSON
150 | 235 0.9 3.76 8.0 ; 150 164 0.9 3.76 5.6 ; 150 138 0.9 3.76 47 , 150 119 0.9 376 2.0 y & ASSOCIATES, INC.
180 200 0.9 3.76 6.8 : 180 1.44 0.9 3.76 4.9 : 180 1.21 0.9 3.76 4.1 180 1.03 0.9 3.76 35 e
210 1.80 0.9 3.76 6.1 o 210 1.29 0.9 3.76 44 - 210 108 0.9 3.76 36 210 0.92 0.9 3.76 3.1 5225 Vg‘g:e%?{'&g?m ig?sga;?g??; 7509
Inflow = Storm Duration x Respective Peak Q x 60 sec/min - Inflow = Storm Duration x Respective Peak Q x 60 sec/min ‘ " Inflow = Storm Duration x Respective Peak Q x 60 sec/min ' Inflow = Storm Duration x Respective Peak Q x60 sec/min - STATE REGISTRATION NUMBER: F-399
Qutilow = 1/2 inflow duration x Control released discharge x 60 sec/min Qutflow = 1/2 inflow duration x Control released discharge x 60 sec/min Outflow = 1/2 inflow duration x Control released discharge x 60 sec/min Outflow = 1/2 inflow duration x Control released discharge x 60 sec/min
Storm (min) Volume (i) | | Storm (min) Volume (i) Storm (min) Volue (f6) | | Storm (min) Volume ()
19 553.24 10 Inflow =: 10 x 33.2 60 { = 19898 10 Inflow = 10 x 25.7 x 60 = 15401 10 Inflow =110 x 22.2 X 60 = 13324 10 Inflow = 10 x 19.8 x 60 = 11886, fosues / Revislons
A\ ' Outflow =10.5 x 20 x 8.4x 60 = 5028 Qutflow =10.5 x 20 x 5.5x 60 = 3274 Outflow =/0.5 x 20 x4.7x 60 = 2809 Outflow = 0.5 x 20 x4.1x 60 = 2458
Storage 14870 Storage 12128 Storage 10515 Storage) 9428 No. Date Description
, : 1| 9/28/2012 | ISSUED FOR REVIEW
15 Inflow =:15 x 30.5 x60 : = 27410 15 Inflow = 15 x 22 X 60 = 19813 15 Inflow =115 x 19 x 60 , = 17090 15 inflow = 15 x 16.8 x 60 = 15135 2| 10/31/2012 | ISSUED FOR REVIEW
Outtflow =0.5 x 25 x 8.4x 60 = 6285 Outflow = 0.5 x 25 x 5.5x 60 = 4092 Outflow =10.5 x 25 x 4.7x 60 = 3511 Outflow = 0.5 x 25 x4.1x 60 = 3072 3| 11/13/2012 | ISSUED FOR REVIEW
! Storage| 21126 , ; Storage 15721 : Storage 13579 Storage 12063 4 | 11/16/2012 | ISSUED FOR REVIEW
z , , , g 01/30/2013 | PR 01
20 inflow =:20 x 28.1 x60 : = 33705 20 Inflow =20 x 19.4 x60 = 23236 20 inflow =:20 x 16.7 x 60 = 19995 20 Inflow =20 x 14.7 x 60 = 17616 01/20/2014 | RECORD DRAWINGS
Outflow =10.5 x 30 x 8.4x 60 i = 7541 Outflow = 0.5 x 30 x 5.5x 60 = 4910 Oufflow =10.5 x 30 x4.7x 60 = 4213 Outflow = 0.5 x 30 x4.1x 60 = 3687
; Storage 26163 Storage 18326 Storage 15782 Storage 13929
30 Inflow = 30 x 23.3 x60 = 42029 30 Inflow = 30 x 16.7 x 60 = 28347 30 Inflow =30 x 13.5 x 60 = 24296 30 Inflow =30 x 11.8 x 60 = 21259
Outflow =10.5 x 40 x 8.4 60 = 10055 Outfiow = 0.5 x 40 x 5.5x 60 = 6547 Outflow =10.5 x 40 x 4.7x 60 : = 5617 Outflow = 0.5 x40 x4.1x 60 = 4916
: ; Storage 31974 : : Storage| 21800 ] Storage 18679 : Storage 16343
40 inflow = 40 x 19.6 x60 ? 47105 40 inflow =40 x 13.4 x 60 32103 40 Inflow =140 x 11.4 x 60 ’ 27430 40 Inflow = 40 x 10 X 60 23894
Qutflow =:0.5 x 50 x 8.4x 60 : 12569 Qutflow =:0.5 x 50 x 5.5x 60 8184 Outflow =:0.5 x50 x4.7x 60 7022 Qutflow =.0.5 x50 x4.1x 60 6144
; : ____Storage= 34536 Storage= 23919 Storage= 20409 Storage= 17749
50 Inflow =§i5o X 16.9 x60 : - 50760 50 Inflow = 50 x 11.7 x60 35063 50 Inflow =50 x 10 x 60 L 29883 50 inflow =50 x 8.6 x60 25047
Outflow =/0.5 x 60 x 8.4x 60 : 15083 Outtflow =:0.5 x 60 x 5.5x 60 9821 Outflow =105 X 60 x 4.7x 60 . 8426 Outflow = 0.5 x 60 x 4.1x 60 - 7373
] Storage= 35677 ! Storage= 25242 : Storage= 21456 : Storage= 18574
60 !nﬂow=360x15.2k60 54821 60 Inflow =60 x 10.4 x60 37504 60 inflow =:60 x 8.9 x60 31893 60 lnﬂQW=v60x7_7 x 60 27627,
Outflow = 0.5 x 70 x 8.4x 60 ¢ 17597 Outflow =:0.5 x 70 x 5.5x 60 11458 Outflow =10.5 x 70 x4.7x 60 9831 Outflow = 0.5 x 70 x 4.1x 60 8602
; Storage= 37224 : Storage= 26046 . Storage= 22062 Storage= 19026
, v 70 Inflow = 70x 13.6 x60 56851 70 Inflow = 70 x 9.4 x 60 39582 70 inflow = 70 x 8 x 60 33595 70 inflow = 70 x 6.9 X 60 29047
3 INSTALL 2'x2" STANDARD METAL GRATE Outfiow =:0.5 x 80 x8.4x 60 ' 20110 Outflow = 0.5 x 80 x 5.5x 60 13094 Outflow =/ 0.5 x 80 x 4.7x 60 11235 Outflow = 0.5 x 80 x 4.1x 60 9831
CENTERED ON TOP OF THE ACTUAL DETENTION VOLUME PROVIDED 3 ____Storage= 36741 Storage= 26487 Storage= 22380 ; » Storage= 19216
TOP OPENING OUTLET STRUCTURE BOX 80 Inflow =180 x 12.5 x60 , 60100 80 inflow = 80 x 8.6 x 60 41392 80 inflow =180 x 7.3 x 60 35072 80 Inflow = 80 x 6.3 x60 30277 Praget
IDENTICAL ON FRONT SIDE s 552.0' = TOP OF BOX DETENTION POND STAGE—STORAGE TABLE Outfiow= 0.5 x 90 xB.4x60 22624 Outflow = 0.5 x 90 x 5.5x60 14731 Ouffiow=0.5x 90 x4.7x60____ 12639 Ouffiow = 0.5 x 90 x4.1x 60 11060
OF BOX ONLY = ELEV CUMULAT' VE ACTU AL ALLOW ABLE C OM M EN TS ] : Storage= 37476 : : Storage= 26660 Storage= 22433 Storage= 19217
\‘._._IG STORAGE RELEASE R‘ELEASE % inflow = 90X 118 X60 . 63088 | 90 Inflow = 90 8 x60 22957 %0 Inflow = 90 x 6.7 x 60 36377 % Infiow = 90 X5.8 x60 31364 E merus E me rg en Cy
18" RCP IN THE » (AC=FT) CFS) CFS) Outflow =:0.5 x 100 x 8.4x 60 25138 Outflow = 0.5 x 100 x 5.5x 60 ‘ 16368 Outflow= 0.5 x 100 x4.7x60____ 14044 Outfiow = 0.5 x 100 x 4.1x 60 12289
BACK OF OUTLET 6 5497 = FL 547.0 0.0 0.0 — OUTLET FLOWLINE : Storage= 38820 Storage= 26629 : Storage= 22333 — Storage= 19075 . I R k I I
STRUCTURE BOX 948.0 0.06 0.7 - 100 Infiow =100 x 1.5 x60 ; 69034 100 inflow = 100 x 7.4 X 60 44440 100 inflow = 100 x6.3 X 60 37546 100 Inflow= 100 X 5.4 X80 32337 H 0S p lta - NOCKWa
549.0 0.30 3.23 - Ouffiow=05x 110 x8.4x60 27652 Outflow = 0.5 x 110 x 5.5% 60 18005 Outflow =105 x 110 x4.7x 60 15448 Outflow = 0.5 x 110 x 4.1x 60 13518
5 , CONCRETE APRON , 549.7 0.54 4.06 4.10 5-YR WSEL : Storage= 41382 : Storage= 26435 Storage= 22098 Storage= 18819
— 5 , ,
ON THREE SIDES RN BOTTOM OPENING WITH 550.0 0.68 4.70 4.70 10—YR WSEL 120 inflow = 120 9.1 x60 66785 120 Inflow = 120X 6.5 x60 46957 120 Inflow = 120 x 5.5 x60 39577 120 Inflow = 120 x 4.7 X60 34095
/— 550.2 0.80 5.34 8.50 25—YR WSEL Outflow =:0.5 x 130 x 8.4x 60 32679 Outflow = 0.5 x 130 x 5.5x 60 21278 Outflow =:0.5 x 130 x4.7x 60 : 18257 Outflow =:0.5 x 130x4.1x 60 16875
" \ TRASH GRATE ON FRONT : : : : Storage= 33105 Storage= 25678 "~ Storage= 21320 , Storage= 18050
L \ SIDE OF BOX ONLY 550.7 1.05 6.24 8.4 100=YR WSEL ' - |
\ / Maximum Volume Requifed Cubic Feet= 41382} |Maximum Volume Required Cubic Feet= 26660 Maximum Volume Required Cubic Feet= 224331 |Maximum Volume Required Cubic Feet= 19217
547.9 6,_\ 6” [5 47.96" : ACRE-FT REQUIRED= 0.9 : ACRE-FT REQUIRED= 0.6 : ACRE-FT REQUIRED= 0.5 ¢ : ACRE-FT REQUIRED= 0.4 M R U
547.16' = FL OUTLET N ~ 5 DETENTION POND CALCULATION NOTES: .
1) EXISTING CONDITIONS GENERATE 12.2 CFS OF RUNOFF. PER THE DRAINAGE AREA MAP, ADVANCED EMERGENCY CARE

3.8 CFS (0.43AC) OF FULLY DEVELOPED FLOW WILL BYPASS THE POND.
THIS YIELDS 12.2 — 3.8 = 8.4 CFS ALLOWABLE RELEASE

3'x3'x5 POND OUTLET STRUCTURE 2) AS CAN BE SEEN IN THE MODIFIED RATIONAL DETENTION TABLE, THE MINIMUM REQUIRED

100 YR DETENTION VOLUME PER THE CALCULATION TABLE SHOWN IS 0.90 AC—FT WITH AN

NOTE: STRUCTURAL DETAIL SHALL BE PROVIDED PRIOR TO CONSTRUCTION. ALLOWABLE RELEASE RATE OF 8.4 CFS. PER THE STAGE—STORAGE—DISCHARGE TABLE :’::xzﬁ?gg;’ngoa"d“"T°w"send Drive
N.T.S. ABOVE, THERE IS 1.05 AC—-FT OF STORAGE PROVIDED AT THE 100YR WSEL OF 550.7. THE .
STORMS WERE ALSO DETAINED BACK TO PRE—DEVELOPED FLOWS Draving ame
3) COMPARING THE MODIFIED RATIONAL VOLUME CALCULATION TABLE RESULTS WITH THE Pond Plan &
STAGE—-STORAGE-DISCHARGE TABLE ABOVE, CONFIRMS THAT THE MINIMUM AMOUNT OF
REQUIRED DETENTION VOLUME HAS BEEN PROVIDED FOR THE 100YR, 25YR, 10YR & 5YR Calculations

STORMS WHILE NOT EXCEEDING THE PRE—DEVELOPED ALLOWABLE RELEASE RATES.

BENCHMARKS:
CITY OF ROCKWALL MONUMENT ROO03: BRASS DISK IN CONCRETE SOUTH OF STATE B —
HIGHWAY NO. 66 AND NORTH OF J.W. WILLIAMS MIDDLE SCHOOL, APPROXIMATELY A —
21" WEST OF A CORNER BACK OF CURB AND APPROXIMATELY 53.5° SOUTHWEST S ey i e e P S
OF AN 8D NAIL WITH SHINER IN POWER POLE. | s e et ptinse
ELEVATION = 529.23' (FIELD) HOLD*  529.23' (RECORD) RECORD DRAWINGS JANUARY 20, 2014
NOTE: THE INTENT OF THE OWNER AND ENGINEER WAS TO CONSTRUCT

CITY OF ROCKWALL MONUMENT R005: BRASS DISK IN CONCRETE IN GRASS MEDIAN THE IMPROVEMENTS ACCORDING TO THESE PLANS AS APPROVED BY DAALOS NO. 12005
AT INTERSECTION OF FARM TO MARKET ROAD NO. 740 (RIDGE ROAD) AND SUMMIT (T;Q%U%ngg ggﬁgﬁeﬁ%ﬁ OT[?EACL(':’\(‘)‘%SDIQgDTOGR’S’i\?gSP&ENRSE \%E__T Agg Jg% ————————————————
RIDGE DRIVE, APPROXIMATELY 14° NORTHWEST OF A FIRE HYDRANT AND : - ““‘
APPROXIMATELY 10 T OF A STREET SICN AWARE OF ANY CHANGES OR REVISIONS TO THESE PLANS DURING

PROXIMATELY 10" WEST OF A STREE ‘ CONSTRUCTION EXCEPT AS NOTED ON THE PLANS. 212-020R C.7

ELEVATION = 578.71'(RECORD) 578.63" (FIELD)
. ]



