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Brainage Study Tor Dollar General Stose

INTRODUCITON

LOCATION OF PROPLRTY

The Dollar General Store is a proposed development focated along State Route 752 and
State Route 316 in Ashville, Ohio. The project will encompass approximately 0.90 acres of
APN’s: Vol 566- p. 952, Vol. 585- p. 1346, Vol. 586- p. 402. Sce Fxhibit 1 for a general
Vicinity Map.

DESCRIPTION OF PROPERTY

The parcel has been previously developed, but 1s currently 2 vacant lot with some gravel
arcas throughout the site, with minimal slope from high side on the south of the site, to State
Route 752 on the north side.

PROJECT DESCRIPTION

The proposed development will consist of the construction of a 9,100 square foot Dollar
General Store. All site improvements and infrastructure will be constructed at once; no
phasing of the project is anticipated. We will have two driveway entrances accessing both
State Route 752 and State Route 316,

FLOODPLAIN INFORMATION

According to the Flood Insurance Rate Map the site is located within unshaded Flood Zone
X. The FIRM map is 39129C180J for Pickaway County, Ohio. Flood Zone X is defined as
“Areas determined to be outside the 500 year flood plain”. Please see Fixhibit 4 for the
FTEMA map.

PROPOSED DRAINAGH FACILITIES

GENERAL DESCRIPTION ON-STTT: FACILITTES

‘The site drainage for this project will be relatively simple.  "T'he entire site will drain into the
proposed detention basin located along the southern side of the site. Ous basin is designed
to outlet the pre-existing site flow rate into the existing storm drainage system which runs
along the alley to the west of the site. The sizing calculations have been included in
Appendix C.

COMPLIANCE WITH REGUEATIONS AND ADOPITED PLANS

The design criterion which has been used for this drainage repost is in compliance with the
Village of Ashville Drainage Manual,

Tectonics Design Group, Inc. -2
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Drainage Study for Dollar General Store

HYDROLOGIC CRITTERIA

The following design criteria assumptions were used for this analysis:

e Design for on-site facilities is based upon the 100 year storm event.

e Rainfall intensity/duration frequencies were obtained from Mid-Ohio Regional
Planning Commission Stormwater Design Manual Exhibit TV-1 (Please sce
Appendix A)

e Runoff coefficients were obtained from Table 7-7 of the Rational Method Q' TR-55
Software Program distributed by Hasted Methods.

METHQDOLOGY
The rational method was used to determine the peak flows. The parameters for this
method are:
1. The drainage area (A, actes)
2. 'Time of Concentration {1, minutes}
3. Runoff Coefficient (C)
4. Rainfall Intensity (i, inches per hour)
‘The time of concentration 1s calculated based on the equation:
T =10 min or 1./(Vx60), whichever is greater,
where
1=The travel distance 1n feet
V=Channel or ovetland velocity in feet per: second
Due to the relatively small size of the site and sub areas and the high runoff potential
within commercial developments, the minimum "', of 10 minutes was used in this
analysis.
For T.=10 min., the rainfall intensities are 1,=2.80 in/hr, 1,=3.50 in/ht, ,=4.40 in/hr,
1,=5.00 in/hr, 1,,=5.80 in/hr, 1,,=6.50 in/ht, and 1,,,=7.50 in/hr.
From the MORPC Stormwater Design Manual (See Appendix A), the
following runoff coefficients were used:
Devcloped C=0.96
Undeveloped C=01.57
The peak runoff volume is calculated using the following equation: Q=CiA
Tectonics Design Group, Inc. -3
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Drainage Study for Dollar General Store

FACILITY DESIGN CALCULATIONS

ON-SITE DRAINAGE CALCULATIONS

Our proposed commercial project will have an on-site storm drainage system consisting of
one detention pond, which will receive all site tunoff. ‘T'able 1 shows the increase in flows
due to the development, Table 2 shows the critical storm calculation, and T'able 3 shows the
detention basin sizing criteria. All calculations and output supporting these tables can be
found in Appendix B, and C.

Table 1 - Peak Basin Flow Summary
1 to 100-Year Frequency

Basin 1 Existing Developed | Net Increase
(cfs) (cfs) (cfs)
1 year 1.71 2.46 0.756
2 year 2.13 3.07 0.94
5 year 2.68 3.86 1.18
10 year 3.05 4.39 1.34
25 year 3.54 5.09 1.52
50 year 3.96 5.70 1.74
100 year 4.57 6.58 2.01

Table 2 — Critical Storm Summary
5-year Critical Storm

Basin 1 i (in/hr) Cax Cor
0%-10% 1 year 2.80 0.57 0.82
10%-20% 2 year 3.50 0.57 0.82
20%-50% 5 year 4.40 Q57 0.82
50%-100% 10 year 5.00 0.57 0.82
100%-250% 25 year 5.80 0.57 0.82
250%-500% 50 year 6.50 0.57 0.82
500% & up | 100 year 7.50 0.57 0.82
Table 3 - Basin Volume Summaty
Sizing Requirements
100 yr Water Quality | Critical Storm
Volume Volume Volume Volume
Required (cf) Required (cf) Required (cf) | Provided (cf)
Basin 1 1,239 1,307 1,503 2,019
Tectonics Design Group, Inc. -4
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12 ratnage Study for Dollar General Store

CONCLUSION

All designed storm drain and flood control facilities arc effective inn controlling storm
runoff and have no impact on existing off-site facilities. Therefore, no mitigation of impacts
is requited. In addition, the storm drain and flood control facilities are in compliance with
the following:

e  FEMA requirements - No buildings are proposed within the existing or proposed
100-year flood plain boundaries.

o  Drainage Laws — As designed, the drainage system shall promote and preserve the
general health, welfare, and economic being of the fegion.

¢ The designed facilities are consistent with and integrated with the Village of Ashville
drainage requirements.

s Village of Ashville Municipal Code — All items of concesn such as reasonable use of
and diversion of drainage have been addressed. No alteration of the drainage path
occurs beyond the project boundartics. Therefore, no offsite impacts occur.

e All storm drain and flood control improvements have been designed to meet or
exceed the design standards as set forth in the Mid-Ohio Regional Planning
Commission Stormwater Design Manual,

Tectonics Design Group, Inc. -5
9-27-16
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Quick TR-55 Ver.5.406 5/
Fxecuted: 15:17:58 09-~-29-2016

PROPOSED BASIN

ko ook k% GUMMARY OF RATICHAL METHOD PEAK DISCHARGES * * % *« & &

Q= adj * C 4+ I * A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
ady = 'C' adiustment factor for each return frequency

RETURN FREQUENCY = 2 vyears
“C' adijustment, ko= 1
j Cr o= d.'¢ct = 1

Total

Subarea Runoff Area | Tc Wied. |
Descr. ! acres | (wmin} Cr in/hrn acres | {cfs)
—————————————————————————— et e e e ] Rttt
PROPOSED 0.820 1.07 | ] |
""""""""""""""" el B el el
| 10.00 0.820 || 0.820 3.500 1.07 | 3.07
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EXHIBIT ¥ = 2

RUNOFF COEFFICIENTS

HYDROLOGIC
LAND USE DESCRIPTION SOIL GRQUP
d A B C D
Cultivated land : without conservation treatment .32 1.50)|.66 | .74
: with conservation treatment «17 {30 ].43 | .50
Pasture or range land: poor condition : .26 | .45|.61 | .69
good condition .051).16 |.36 | .47
Meadow: good condition +95 1433 1,30 | «58
Wood or Forest land: thin stand, poor cover; no mulch .05].23].41 ] .54
good cover «051.101.29 | +41
Open Spaces, lawns, parks, golf courses, cemeteries, etc.
good condition: grass cover on 75% or more of the area .05.16 .36 | .47
fair condition: grass cover on 50% to 75% of the area 05 | <28 | 445 | 57
Commercial and business areas (857 impervious) .69 .77|.83| .86
Industrial districts (72% impervious) .501.66(.74 (.80
Residencial:
Average lot size Average % Impervious
1/8 acre or less 65 BL1591T27T 17
1/4 acre 38 +16 | 37| « 54 | 64
1/3 acre 30 «12 | 32| .50 «B1
1/2 acre 25 .091.29].47 1 .59
1 acre 20 .06 .26).45| .57
2 acres o3 | 231 51 | «50
Paved parking lots, roofs, driveways, etc. .96 .96 .96 | .96

The coefficients are applicable for storms of five to ten year return frequencies.

For recurrence intervals longer than ten vears, the indicated runoff coeffi-
cients should be increased assuming that nearly all of the rainfall in excess
of that expected from the ten year recurrence interval rainfall will become
runoff and should be accommodated by an increased runoff coefficient.

-



Quick TR-55 Ver.5.46 5/
Executed: 15:13:16 09-29-2016

EXISTING BASIR

FoE ok ow ok SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * % % *« &

Q= adj * C* I * A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return fregquency

RETURN FREQUENCY = 1 vyears
“C' adjustment, k = 1
Adj. ¢t Wid.'c' x 1

Subarea rRuncff
Descr. w7




Quick TR-55 Ver.5.46 S/N:
Executed: 15:13:16 08-29-2016

FXISTING BASIN

ok ok kK ok

Fokokow ok GUMMARY OF RATIONAT METROD PEAK DISCHARGES

Q= adj ~ C* I * A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
ad) = 'C' adjustment factor for each return freguency

RETURN FREQUENCY =~ 2 vears
¢! oadijustment, ko= 1
Adi. 'C' = Wid.'C' ox 1

Subarea Runoff
Descr. o




Quick TR=55% Ver.5.46 S/N:
Executed: 15:13:16 09-29-2016

BEISTING BASIN

wowowow % r GUMMARY OF RATTONAL METHOD PEAK DISCHARGES * * % % % *
Q=adi *C* 1 *nh

Where: Q=cfs, C=Weilghted Runcff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return freguency

RETURN FREQUENCY =

TCYoadiustment, ko= 1
Adj. 'C' = Wtd.'C' % 1
Subarea Runof f Araa Tc Wed. |1 Adi. Peak
[

Descr. el acres {min) o (cfs)
EXISTING 0.570 1.07

i0.00 0.570 || 0.570 4.400 1.07



Quick TR-55 Ver.5.46 5/N:
mxecuted: 15:13:16 06-29~2016

EXISTING BASIN

BoRox %ok % GUMMARY OF RATIONAL METHCOD PEAK DISCHARGES * ¥ % % % %

Q= oadj * C* I *FA
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adji = 'C' adjustment factor for each return freguency

RETURN FREQUENCY = 10 vyears
C' oadjustment, ko= 1
Adj. 'C* Wed, 'S ox i

Subarea rRuncff Area | Tc wed. |1 ad]. I Total
Descr. Gt acres | {(min) croo ol in/hr acres
““““““““““““““““““““““““““ [ e | e e
EXISTING 0.570 1.07 | |

|
|




Quick TR-55 Ver.5.46 S/N:
Lxecuted: 15:13:16 09~-25-2016

EXISTING BASIN

¥ & & 4 % & SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * % &

Q = adj I O
Where: =cfs, CsWeighted Runoff Ceefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return freguency

RETURN FREQUENCY = 25 vyears
‘C' adjustment, k = 1
ady. 'C' = Wed. 'O x 1

Subarea Runcff Area | Tc wid.
Descr. e acres | {min) c
___________________________ i e e o e e e e e e e o
EXISTING 0.570 1.07 |

i
{




Quick TR-55 Ver.5.46 S/N:
Executed: 15:18:24 09-29-2016

BEXISTING BASIN

kook ok ek k QUMMARY OF RATIONAL METHOD PEAK DISCEHARGES * * # + & &

Q=adj *C* 1 *A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return freguency

RETURN FREQUENCY = 50 years
“C' adjustment, k = 1
Adj. 'C' = Wtd.'C' x 1

Subarea Runoff Area | 'Tc¢ wid. |1 Adj
Descr. e acres | {(min) o | 'Cr
-------------------------- [ oo [ e
EXTSTING G.57¢ 1.07 | |
|
f




Section 3
Stormwater Controls

All development in the City shall be constructed in a manner that does not result in an
illicit discharge into the City's stormwater system. Discharges allowable under the
terms of an NPDES permit are not considered illicit discharges.

3.3.2 Water Quality Volume (WQ,) and Water Quality Flow (WQy)
Determination

The f%[Iowing formula shall be used to determine the design water quality volume
(WQ\/) .

WQ,= C*P™*(A/12) =(0.447) * (0.75"/12") * 46,793 s.f. = 1,307 c.f.
where:

WQ,= water quality volume in acre-feet

C = runoff coefficient appropriate for storms less than 1 inch
P = precipitation depth = 0.75 inch, and
A = drainage area in acres

3.3.2.1 Runoff Coefficients for Water Quality

Runoff coefficients appropriate for the various single family residential and Traditional
Neighborhood Development (TND) types in Columbus are presented in Table 3-5.
Runoff coefficients for non-single family residential and non-TND type developments
may be determined using the following equation®:

C= 0.858i% - 0.78i*+ 0.774i + 0.04. = 0.447
where:

I = percent of the drainage area that is impervious = 63.3%

Detailed criteria for using the WQ, to design each accepted type of stormwater quality
control facility is found in subsequent sections of the Manual.

° Ohio Environmental Protection Agency, Authorization for Stormwater Discharges Associated with
Construction Activity Under the National Pollutant Discharge Elimination System
® ASCE/WEF, “Urban Runoff Quality Management’, 1997

Columbus Stormwater Drainage Manual 3-17 August 2012



Quick TR-55 Ver.5.46 S/N:
Executed: 15:17:58 09-29-2016

MODILETED RATIONAL METHOD
~—~~ Graphical Summary for Maximum Required Storage -~—--

First peak outflow point assumed to occcur at Tc hydrograph recession leg.

PROPOSED BASIN

B O R kB R 2 L e R R R RS

*  RETURN FREQUENCY: I oyx ! Allowable Cutflow: 1.7) cfs *
et Adjustment: 1.000 I Required Storage: 468 cu.ft. *
B et e et e e e e o e s s e e v o et o o e i s At e i e m it MLm Sin AA% ks A0 Shi8 AL L8 Lt btk Lk ki s+ Tt 1 T v v are ar o i e e e e &
¥ Peak TInflow: 2.33 cfs Inflow .HYD stored: NONE STORED *

R R R e R e R

| Td = 12 minutes |  Return Fregq: 1 yr
[ Approx. Duration for Max. Storage —-——-—-—- /  C adj.factor: 1.00

T 10.00 minutes

! \
| |
i \
i ¥ 2.800 in/hr |  Area (ac): 1.07
; LQ o 2.46 cfs | Weighted C: 0.82
t I | Adjusted C: 0.82
Fo |
L N Reguired Storage |
Q| . L= 468 cu.ft. | 9Td= 12 minutes
W | | . i i T = 2.660 in/hr
| . XX X X % X X[ H X X XX HX X KX Q= 2.33 cfs
c |
£ X 4
5 CO 000000000000 ¢ Q= 1.71 cfs
i % o | . [ {Allow.Qutflow)
| o | |
| 4 ¢ | NOT TO SCALRE | ®
- o | = s |
I o | | X
__________________________ !______________________—__n___|_u_uwmuuuwmﬁ
13.04 minutes 14.67 minutes



Quick TR-5% Ver.5.46 S/N;
Executed: 15:17:58 05-29-2016

MODIFIED RATIONAL METHOD
weew Graphical Summary for Maximum Required Storage —---

First peak outflow point assumed to ocour at Tec hydrograph recession leg.

PROPOSED BASIN

R R R R E R R R L ey

*  RETURN FREQUENCY: 2 vyr I Allowable OQutflow: 2.13 cfs *
¥ 'CY Adijustment: 1.000 I Reqguired Storage: 588 cu. ft. *
e e e e e e e e e e ot it it e oy 1 e s o et e et ot e+t e e e e e o e 2 S 2n ek e e e e *
*  Peak Inflow: 2.91 cfs Inflow .HYD stored: NONE STORED *

L R R A A A R I I T I T I T

\ Td = 12 minutes | Return Freq: 2 yr
f o Approx. Duration for Max. Storage ——-—--- /  C adj.factor: 1.00

Te= L0.00 minutes

NOT TO SCALK

! |
i I
| |
| I = 3.500 in/hr | Area (ac): 1.07
| Qo 3.07 cfs |  Weighted C: 0.82
| . |  Adjusted C: 0.82
oo i
L A Required Storage |
o | . . L - 588 cu,ft. | Td= 12 minutes
W | . i | I = 3.320 in/hr
! XX X 2% X X XX X XXX EXXXXH Q= 2.91 cofs
c [
£ | X X
s | OO0 00 00Q0CO0O0oO0 000 0= 2.13 cfs
i % Q tx (Allow,Qutflow)
| \
| X ] | *
| i
| |

13.06 minutes 14.69 minutes



Quick TR-55 Var.5.46 5/8:
Executed: 1

5:17:58 09~29-2016

MODITFIED RATIONAL METHOD
~-—- Graphical Summary for Maximum Reguired Storage ———-

Flrst peak outflow point assumed to occur at Tec hydrograph recession leg.

h ok ek ok

PROPOSED BASIN

EE R g o i e L S R U IR A TR Y S g e

*  RETURN FREQUENCY: 5 vyr | Allowable Cutflow: 2.68 cfs *
¥ 'CY Adijustment: 1.000 | Reguired Storage: 731 cu.ft. *
A e e e e e e e e e e o e e e e s ot ot 1 e it o o et o o o e e o s £ £1m St £t S8 ot e o o e e e et e *
* Peak Inflow: 3.65 ¢fs Inflow .HYD stored: NONE STORED w

ok ok &

e R i g O O I T a2 T i O e e B B R R R R A e ey

Td = 12 minutes | Return Fregq: > yr
Approx. Duration for Max. Storage ———-——- /  C adj.factor: 1.00

Tem= 10.00 minutes

|
|
|
T = 4.400 in/hr |  Area (ac): 1.07
. Q= 3.86 cfs | Weighted C: 0.82
. | Adjusted C: 0.82
|
| . Required Storage |
. L 131 cu.ft. | 7Td= 12 minutes
| . | b1 o= 4,160 in/hr
X X X XX X ¥I® X X H XXX X XXX Q= 3.65 cfs
|
b4 %

o} Q= 2.68 cfs
. (Allow.Qutflow)
[
[
\
!

13.06 minutes 14.66 minutes



Quick TR-55 Ver.5.46 S/N:
Executed: 15:17:58 09-29-2016

MODIFIED RATIONAL METHOD
~-—-—- Graphical Summary for Maximum Reguired Storage -~—-—-—

First peak outflow poinit assumed to occur at Tc hydrograph recession leg,

PROPOSED BASIN

R R R R R R R R e R e e R R R R R R E R A R R R R R

¥ RETURN FREQUENCY: 10 yr | Allowable Outflow: 3.05 cfs *
¥ 'CY Adjustment: 1.000 | Required Storage: B33 cu.ft. *
B e e e e e e o e e T o o et o e ot Aot At A et i St ot i S St s Atim Bt ot M= s mnn Firh ) TETE £ e e o A kA ek A b s Lk Aiel Lin A Aan Lhin mim maar anm wm s man *
* Peak Inflow: 4.16 cfs Inflow .HYD stored: NONE STORED *

R R R R R R L R R R R AR R R R R s

| Td = 12 minutes I Return Freg: 10 yr
J o e Approx. Duration for Max. Storage ———-—- / C adj.factor: 1.00

Te= 10.00 minutes

| i
| |
| !
| L == 5.000 in/hr | Area (ac): 1.07
| Q= 4.39 «cfs | Weighted C: 0.82
| - | Adjusted C: 0.82
oo |
L [ . Required Storage |
o | . L 833 cu.ft. | *Wd= 12 minutes
W | . { | T = 4.740 in/hr
| X X X X X X XI¥ % ¥ X X X X #% ¥ X o Q= 4.16 cfs
¢ \
f ] X X
s | 00 0000000000000 O0 Q= 3.05 cfs
| ® o] b, 1% (Allow,Outflow}
{ o i |
] x o ! NOT TO SCALE | X
. o E s s [
| ¢ i | X
e e e e e s v e T e e iy e e E mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm l ____________
13.05 minutes 14,67 minutes



Quick TR-55 Ver.5.46 S/N:
Executed: 15:20:35 09-29-201¢

MODIEFIED RATIONAL METHOD
-—=—- Graphical Summary for Maximum Reguired Storage ----

First peak cutflow point assumed to occur at Te hydrograph recession leg.

PROPOSED BASIN

P R R R L e e ]
*  RETURN FREQUENCY: 50 yr {  Allowable Ouilflow: 3.96 cfs *
*  tC' Adjustment: 1,000 |  Required Storage: 1,081 cu.ft. *
Y e o e o o o o v e = - e i ot ot o o ot 2 2 e 2 en ame e e e n e et 4 ik iin in ik meik fan ks aAm fem mim . mm s o — — *
*  Peak Inflow: 5.40 cfs Inflow HYD stored: NOHNE STORED ®

B R A R R AR R R

i Td = 12 minutes i Return Freqg: 30 yr
[ e Approx. Duration for Max. Storage —--—--- /  C adj.factor: 1.00

Te= 10.00 minutes

I \
! |
| f
| T o= 6.500 in/hr i Area (ac): 1.07
| e 5.70 «c¢fs | Weighted C: 0.82
| . | Adjusted C: 0.82
oo . |
L | [ Required Storage |
o | . S 1,081 cu.ft. | Td= 12 minutes
W t . | | T = 6.150 in/hr
] How oM oM M R R|X X M HHE KKK B ®H Qo= 5.40 c¢fs
c | !
f | 4 X
s | 00O 00000000000 O0o0 Q== 3.96 cfs
| 4 O [ 1 (Allow.Cutflow)
{ o i \
| X o} ; NOT TO SCALE [ P
. o] ] T R AR S e ;
o i [ X
e e e e e m e E _____________________________ E ____________
12.06 minutes 14.66 minutes



Quick TR-55 Ver.5.46 S/N:
Executed: 15:17:58 09-29-2016

MODIFIED RATIONAL METHOD
-~—-=~ Graphical Summary for Maximum Required Storage —----

First peak outflow point assumed to occur at Tc hydrograph recession leg,

PROPOSED BASIN

P R A R R R L L R e A R T R TR R R o s

*  RETURN FREQUENCY: 25 yr I Allowable Ouiflow: 3.54 cfs *
* ¢ Adjustment: 1.000 i Reguired Storage: 956 cu. . *
R ot oo ot ot ko e o Ak ke s 4 At v e Tk o ] f S & A& iy A Ao4 4k ik e L i Aoe Aok Les LA Ak ALk ik iR Aia Akl MM SR Lim L AAAN Sl LAl ALL MARL SAU LA Lk LU Lbr AR ALA Sl LA AL ek ik aim &
*  Peak Inflow: 4.81 cfs Inflow .HYD stored: NONE STORED *

I I AR A R R A R A A R A R N A R A A R R A R R R R A R R R AR AR A R R A

NOT TO SCALE

| Td = 12 minutes | Return Freq: 25 yr
fmmm———— Approx. Duration for Max. Storage —----- / C adj.factor: 1.00
| |
I |
| Tem 10.00 minutes |
| I= 5.800 in/hx | Area {ac}: 1.07
| Qe 5.08 c¢fs | Weighted C: .82
| . | Adjusted C: (.82
S . |
Lo | . Reguired Storage |
(02| . - 956 cu.ft. | Td= 12 minutes
W | H . | | I = 5.480 in/hy
| ¥ KKK X X A|I® KKK KENEKKXEZAER o 4.81 cfs
c | I
] X He
s | 0000000000000 Q= 3.54 cfs
| X Ie] X (Allow.Quiflow)
|
| b4 ] b4
|
I

13.04 minutes 14.



Quick TR-55 Ver.5.46 S/N;
Executed: 15:20:35 08-29-2016

MODIFIED RATIONAL METHOD
---- Graphical Summary for Maximum Regulred Storage ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

PROPOSED BASIN

okkkhkokhk ok ok k ok hd Rk ok k kAL kAR AR R ATk h kR ke ko khok ko kh ko kkok ko h &k h k& Aok ok ok ok g ok ok

*  RETURN FREQUENCY: 100 yr | Alliowable Outflow: 4,57 cfs *
¥ 'C' Adjustment: 1,000 [ Required Storage: 1,239 cu.ft. *
B o e e o e e e o o e e e e ot o o et oot et L o £t o s ottt bt e T e e e e o o o ot 2an o ottt e et ot e e e o e e e o e ES
¥ Peak Inflow: 6.21 cfs Inflow HYD stored: NONE STORED *

R N T G T e o R A S i O e e R R R R R R R R L L Y

i Td = 12 minutes | Return Freq: 100 yx
[ Approx. Duration for Max. Storage —-——--- / C adj.factor: 1.00

T 10.00 minutes

; |
! |
\ |
| I = 7.500 in/hr | Area lac}): 1.07
\ Qe 6.58 «c¢fs | Weighted C: 0.82
\ . | Adjusted C: 0.82
oo |
L oo Reguired Storage |
[OI . L 1,239 cu.ft. | 7Td= 12 minutes
W f . | | I = 7.080 in/hr
| X ¥ H X %X XXX X KK HE XX XA Q= 6.21 cfs
c | |
i | X X
] | 00 0000000000000 O 4.5%7 cfs
| A o i | % (ALlow.Cutflow)
f o i I
| X e} i NOT TO SCALE | X
[ o i mEmE A Rl |
| o I I X
e e e E ______________________________ I _____________
13.06 minutes 14,64 minutes



Quick TR-55 Ver.
Executed: 15:17:

Weighted C =

Adjusted C =

5.4¢6 S/N:
58 09-29-201¢6

PROPOSED BASTIHN

¥xk%k Modified Rational Hydrograph ***s*
0.820 Areas 1.070 acres Tc = 10.00 minutes

0.820 Td= 12.00 min. I= 2.66 in/hr Qo= 2.33 cfs

RETURN IFREQUENCY: 1 year storm Adj.factor = 1,00
Qutput file: NONE STORED

Time |
Minutes|

HYDROGRAPH FOR MAXIMUM STORAGE
For the 1 Year Storm

Time increment = 1.00 Minutes
Time on left represents time for first ¢ in each row.

0.00 0.23 0.47 G.70 0.93 1.17
1.63 1.87 2.10 2.33 2.33 2,33
1.87 1.63 1.40 1.17 0.93 .70
0.23 0.00



Quick TR-5

xecuted:

5 Ver.
15:17:

5.46 S/
58 09-29-2016

PROPOSED BASIN

#wkk Modified Ratlonal Hydrograph *#xss

Qp=

2.91 cfs

Weighted C = (.820 Areas= 1.070 acres Te o= 10.00 minutes
Adjusted C = 0.8Z0 Td= 12,00 min. I== 3.32 in/hr
RETURN FREQUENCY: 2 year storm Adj.factor = 1.00
Output f£ile: NONE STORED
HYDROGRAPH FOR MAXIMUM STORAGE
For the 2 Year Storm
Time | Time increment = 1.00 Minutes
Minutes| Time on left represents time for first { in each row.
________ E e e e e e e e et it tm tm o o e o o e i A St A it Bt i s £ £ £ S AL AR AR e R . S T Tt s e S e T T T e s
G.00 | 0.00 0.29 0.58 0.87 L.17
7.00 | 2.04 2.33 z2.62 2.91 2.91
14.00 | 2.33 2.04 L.75 1.46 1.17
21,00 | 0.29 0.00



Quick TR-55 Ver.5.46 S/N;:
Executed: 15:17:58 09-29-2016

PROPOSED BASIN

¥rx* Modified Rational Hydrograph #%#d»*
Weighted C = 0.820 Area= 1.070 acres Tc = 10.00 minutes

Adjusted C = (.820 Td= 12.00 min. I= 4.74 in/hr Op= 4.16 cfs

RETURN FREQUENCY: 10 vear storm Adi.factor = 1.00
Output file: NCONE STORED

HYDROGRAPH FOR MAXTMUM STORAGE
For the 10 Year Storm

Time | Time increment = 1,00 Minutes
Minutes} Time on left represents time for first @ in each row.
________ [ T TR S o mar s e i e i s ) s it it o e e e o i A L e A i e o T et o ot o e e e e e o
0.00 | 0.00 0.42 .83 .25 1.66 2.08 2.50
7.00 i 2.91 3.33 3.74 4.16 4.16 4,16 3.74
14.00 | 3.33 2.91 2. 50 2.08 1.66 1.2°5 0.83
21.00 | 0.42 0.C0



Quick TR-55 Ver.5.46 S/N:
Executed: 15:20:35 09-29-2016

PROPOSED BASIN

wkxx Modified Rational Hydrograph ®****
Weighted C = 0.820 Areas= 1.070 acres Te = 10.00 minutes

Adjusted C = 0.820 Td= 12.00 min. I= 7.08 in/hr Op= 6.21 cfs

RETURN FREQUENCY: 100 year storm Adj. factor = 1.00
CQutput file: NONE STORED

HYDROGRAPH FOR MAXITMUM STORAGE
For the 100 Year Storm

Time | Time incremenk = 1.00 Minutes
Minutes| Time on left represents time for first @ in each row.
________ l e e e o o e+ it e s i A o o e e rm T o e et e T 7= T b AAA Fk AAk than i e e o e e T A o Ak e Mt har sam s e e £ T s it s
G.00 | 0.00 0.62 1.24 1.8¢6 2.48 3.11 3.73
1.c0o | 4,35 4.97 5.59 6.21 6.21 6.21 5.59
14,060 | 4,97 4.35 3073 3.11 2.48 1.86 1.24
21.00 | 0.62 0.00



Quick TR-55% Ver.5.48 S/N:
Executed: 15:20:35 09-29-2016

PROPOSED BASIN

#ukk Modified Ratlonal Hydrograph *#srs

Weighted C 0.820 Area= 1.070 acres Te o= 14.00 minutes

i
i

Adjusted C = 0.820 Td= 12.00 min. I= 6.15 in/hr Op= 5.40 cfs

RETURN FREQUENCY: 50 year storm Adj.factor = 1.00
Cutput file: NONE STORED

HYDROGRAPH FOR MAXIMUM STORAGE
Yor the 50 Year Storm

Time | Time increment = 1.00 Minutes
Minutes| Time on left represents time for first @ in each row.
________ I______________m__"m“ﬁﬂHH#Auumumm____________________m________mm
0.00 | 0.006 0.54 1.08 1.62 2.16 2.70 3.24
.00 | 3.78 4.32 4.86 5.40 5.40 5.40 4.86
14.00 | 4.32 3.78 3.24 2.70 2.16 1.6z 1.08
21.00 | 0.54 0.00



Quick TR-5% Ver.5.46 S/N:
Executed: 15:17:58 09-25-201¢

PROPOSED BASIN

* ok ok ok ko F QUMMARY OF RATIONAL METHOD PEAK DISCHARGES * & * % % %

Q=adj * C* I %A
Where: Q=cfs, C=Weighted Runoff Coefficienit, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 1 vyears
"C' adjustment, k = 1

Adj. 'C' Wed. 'Ch o 1
Subarea Runcff Area | Tc Wed. TTZ:Zdj. - I :mﬁﬁ;zzZme:ﬂ;eak g£
Dascr. ! acres | {(min) tCr I tCt in/hr acres | (cfs)
tRoRosED | 0.820  1.07 1 G A
"""""""""""" .00 0.820 11 0.020  2.600  1.07 1 2.46



Quick TR-%5 Ver.5.46 S/W:
Executed: 15:17:58 09-29-2016

PROPOSED BASIN

whax Modified Rational Hydrograph *&ds
Weighted € = 0.820 Areas 1.070 acres Te =  10.00 minutes

Adjusted C = 0.82C Td= 12.00 min. I= 4,16 in/hr Qpe= 3.65 cfs

RETURN FREQUENCY: 5 year storm Adij.factoxr = 1.00
Gutput file: NONE STORED

HYDROGRAPH FOR MAXIMUM STORAGI
For the & Year Storm

Time | Time increment = 1.00 Minutes
Minutes| Time on left represents Lime for first @ in each row.
________ 1 e o e o o e e e e e e e e ot et e oy ot ot o At Tk Ak et 2ot a2 ot St anm o S e Tt = e o T e e ot e e e
0.00 | 0.00 0.36 0.73 1.09 1.46 1.82 2.19
7.00 | 2.55 2.82 3.28 3.65 3.65 3.65 3.28
14.00 | 2.92 2.55 2.19 1.82 1.46 1.09 0.73
21.00 | 0.36 0.00



Quick TR-H5 Ver.bh.46 3/

Executed: 1

5:17:58 09-29-2016

PROPOSEDR BASIN

Ak Modifled Rational Hydrograph #*x s

Weighted C = 0.820 Areas 1.070 acres To = 10,00 minutes
Adjusted C = (.820 Td= 12.00 min. I= 5.48 in/hx Op= 4,81 cfs
RETURN FREQUENCY: 25 year storm Adj.factor = 1.00
Output file: NONE STORED
HYDROGRAPH FFOR MAXIMUM STORAGE
Fer the 25 Year Storm
Time | Time increment = 1,00 Minutes
Minutes| Time on left represents time for first @ in each row.
________ | g R T R
G.00 | .00 0.48 0.9¢6 1.44 1.92 2.40 2.88
7.00 | 3.37 3.85 4.33 4.81 4.81 4,81 4.33
14,00 | 3.85 3.37 2.88 2.40 1.92 1.44 0.96
21.00 | 0.48 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 15:19:24 08-29-2016

EXTSTING BASIN

oAk & &k QUMMARY OF RATIONAL METHOD PEAK DISCHARGES * & # & &

O =adj * C * T * A
Where: g=cfs, C=Weighted Runcff{ Coefficient, I=in/hour, A~acres
adj = 'C' adjustment factor for each return freguency

RETURN FREQUENCY = 100 vyears
C'oadjustment, ko= 1

Adj. 'C' = Wtd.'C" w 1
s - = = | = s m———
Subarea Runoff Area | Tc Wtd., |1 Adj. 1 Total | Peak Q
Descr. o acres | {min) e |1 el in/hr acres | (cfs)
—————————————————————————— e e e | e e e e e e e e [ e e
EXESTING 0.57%0 1.07 } 11 |
| |
| |



APPENDIX A

REGIONAL
DRAINAGE CRITERIA
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ouick TR-55 Ver.5.46 S/N:
Executed: 15:17:58 09-29-2016

PROPOSED BASIN

® % k& % % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * # x %
Q= adj * ¢ * T * A

Where: Q=cis, C=Welghted Runcff Coefficient, I=in/hour, A=acres
adj = 'C' adijustment factor for each return frequency

RETURN FREQUENCY = 5 years
C' adjusinment, k = 1

Subarea Runoff Area | Tc wWid Total I Peak @
Descr. e acres | {(min) ok acres (cfs)
—————————————————————————— [ e | e e | e
PROPOSED 0.820 1.07 i

i
{

10.00 0.820 |1 0.820 4.400 1.07



Quick TR-55 Ver.5.46 S/M:
Executed: 15:17:58 09-29-2016

PROPOSED BASIN

Aok k% & w SUMMARY OF RATIONAL METHOD PEAK DISCHARGRS * * + & & &

Q= adj * C* I * 4
Where: Q=cfs, C=Weighted Runoff Ccefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return freguency

RETURN FREQUENCY = 10 years
CU oadijustment, ko= 1

mmam e % ot s = [ e e
Subarea Runof £ Area | 'Tc Wtd. || Adj. I Total | Peak Q
Descr. et acres | (min) e [ c! in/hr acres | (cfis)
—————————————————————————— e B el B
PROPOSED 0.820 1.07 ] 11 |
“““““““““““““““ e T e Attt
1 10,00 0.820 {] 0.820 5.000 1.07 | 4.38%



Quick TR-55 Ver.5.46 S/N:
Executed: 15:17:58 09-29-201¢

PROPOSED BASIN

B ok ok ox k% QUMMARY OF RATTIONAL METHOD PEAK DISCHARGES * * * * * *

Q= adj * C* I %A
Where: Q=cfs, C=Weighted Runcoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 25 years
CY oadijustment, ko= 1]

Subarea Runof f Area | Tc Wid Total
Descr. Yot acres | {(min} e b e in/hr acres | (cfs)
““““““““““““““““““““““““““ el T il
PROPOSED 0.820 1.07 | {
———————————————— J s o |t e e e e | e e
| 10,00 G.820 || 0.820 5.800 1.07 5.09



guick TR-55 Ver.5%.46 S/N:
Executed: 15:20:35 (09-29-2016

PROPOSED BASIN

ok ok Ak SOMMARY OF RATIONAL METHOD PEAK DISCHARGES * % * + * &

Q= ad} * C* 1 *A
Where: Q=cfs, C=Weighted Runcff Coefficient, I=in/hour, A=acres
ad] = 'C' adijustment factor for each return freguency

RETURN FREQUENCY = 50 vears
‘C' adjustment, ko= 1
Adj. 'C' = Wed,'C" x 1

smm =T S e s i | e e
Subarea Runof £ Araa TC Wetad., |1 Adj. T Total | Peak Q
Descr. e acres {min) LRI I BN oA in/hr acres (cfs)

10.00 0.820 |t 0.820 6.500 L.07



APPENDIX C

DETENTION BASIN
CALCULATIONS



Quick TR-55 Ver.5.46 S/N:
Executed: 15:20:35 09-29-2016

PROPOSED BASIN

kok ok & & & SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * % * » & &

Q= adj * C* 1 * A
Where: Q=c¢fs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
add = 'C' adjustment Tactor for each return fregquency

RETURN FREQUENCY = 100 vyears
C' adjustment, k =1
ady, ¢ Witd.'C' x 1

Subarea Runoff Area | TcC Wtd. {] Adj. I Total | Peak Q
Descr. 'ct acres | (min) e 11 ct in/hr acres | {cfs)
—————————————————————————— e | e e e e e e |
PROPOSED 0.820 1.07% i [ |

i |
I f

10.00 0.820 [| 0.820 7.500 1.07



Ouick TR-55% Vaer.5.46 S/N:

Executed:

15:17:58

0929~

20186

L R R R R R R R R R R R e e A R R R R A R R A R AR X

R R R R L R e B 2 R LR R R R T

*

® % & * X

MODIFIED RATIONAL

METHOD
~--- Grand Summary For All Storm Frequencles --—--

£

T

*

L B R R kR O e e R R R I ]

E R R R R R R 2 R R E R R

First peak cutflow point assumed Lo occur at T¢ hydrograph recession leg.

PROPOSED BASTN

VOLUMES

Frequency Adjusted
(years)

‘c!

Duratio
minutes

n Intens.

in/hr

Opea
cfs

k

Allowable

Inflow

(cu.ft.

Storage
{cu.ft.})



Quick TR-55 Ver.5.46 5/N;
Executed: 15:20:35 09-29-2016

B L R R R g e N e 2 2 R R R R T T R R

B T R e e g R R R R R A R
* 3
* B
* MODIFIED RATIONAL METHOD *
* —-—— Grand Summary For ALl Storm Frequencies ---- *
& *
* *

et e ke ke e ek ke e ok o e e e ke ke R o R R R R R R AR R R Ak A R A ARk ok ok ok ok ok ok R Wk kR Rk ok R N R oKk ok ke ko

P R R A R A R I A R A R ST

First peak cutflow point assumed to occur at Tc hydrograph recession leg.

PROPOSED BASIN

Area = 1.07 acres T¢ = 10.00 minutes
VOLUMES
Freguency Adjusted Duration Intens. Qpeak Allowable | Inflow Storage
{vears) cr minutes in/hr cfs cfs § {cu, ft.) {cu.ft.}
____________________________________________________ |wmummmmm“m_mmmmmu“mmm
50 0.820 1z 6.150 5.40 3.96 I 3,885 1,081

100 0.820 12 7.080 6.21 4.57 | 4,473 1,239



Quick TR-55 Ver.5.46 S/N;
Executed: 15:17:58 09-29-201¢

MODIFIED RATTONAL METHOD
~wm Summary for Single Storm Freguency =—-—-—-

First peak outflow point assumed to occur at 7T

PROPOSED BASIN

¢ hydreograph recession leg.

RETURN FREQUENCY: 1 yr ‘C' Adjustment = 1.000 Allowable Q = 7L cts

Hydrograph file: NONE STORED T = 10.00 minutes
VOLUMES

Welighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage

ol ol minutes in/hr acres cfs | {cu.Tt.) (cu.ft.)
______________________________________________________ ‘ ———— e
0.820 0.820 10 2.800 1.07 2.46 1,474 448

B T R R L L R R S O Storage Maximum
0.820 0.820 12 2.660 1.07 2.33 1 1,680 468

sk ke o ol ok sk e ok v e o ke o ok ok e kR o e ek e ke e R R ok ke R e R e R ok R R ok ek ke e R ok kel Wk e ke ok R R ke ke e R R R b

0.820 0.820 15 2.450 1.07
0.820 0.820 20 2.100 1.07
0.820 0.820 30 1.700 1.07

1,935
2,2%11

447
278

Opeak < Qallow



Qulck TR-55 Ver.5.46 S/N:
Executed: 15:17:58 08-29-2016

MODIFIED RATITONAL METHOD
---= Summary for Single Storm Freguency -—---

First peak outflow point assumed to occur at Tc¢ hydrograph recession leg.

PROPOSED RASIN

RETURN FREQUENCY: 2 yr C' Adjustment = 1.000 Allowable ¢ = 2.13 cfs

Hydrograph f£ile: NONE STORED Tc = 10.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Opeak Inflow Storage
o ot minutes in/hr acres cfs {cu. £t.) {cu.ft.)

B R o T R TR TSR S e S S A A R R R R R R 3 Storage Maximu.m

0.820 0.820 12 3.320 1.07 2.91 i 2,087 588

e Rl R R R R L 2 L L T L A s

0.820 0.820 15 3.050 1.07 2.68 | 2,408 557
0.820 0.820 2¢ 2.600 1.07 2.28 | 2,137 335

0.820 0.820 3¢ 2.050 1.07 1.80 | Qpeak < Qallow



Quick TR-55 Ver,5,46 S/N:
Executed: 15:17:58 09-29-2016

MODIFIED RATIONAL METHOD
-—-— Bummary for Single Storm Frequency —----

First peak ocutflow point assumed to occur at Tc hydrograph recession leg.

PROPOSED BASIN

RETURN FREQUENCY: 5 yr “C' Adjustment = 1,000 Allowable = 2.68 cls

Hydrograph file: NONE STORED Te = 10.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Arcas Qpeak | Inflow Storage
et 'Ct minutes in/hr acres cfs | {cu.ft.) {cu.ft.)
________________________________________________________ ;_____M_MﬁﬁﬁﬁHmMummmmm
0.820 0.820 10 4.400 1.07 3.86 | 2,316 108

R R T A R R R E R R R R I R R e A A o e S S R R R Storage Maximum

0.820 0.820 12 4,160 1.07 3.65 | 2,628 731

B Ll R

0.820 0.820 15 3.800 1.07 3.33 | 3,001 &7
0.82¢ 0.820 20 3.200 1.07 2.81 | 3,369 363

0.820 0.820 30 2.600 1.07 2.28 | Qpeak < Qallow



guick TR-55 Ver.5.46 S/N:
Executed: 15:17:58 09-29-2010

MODIFIED RATIONAL METHODR
—-—---~ Summary for Single Storm Freguency -—-—-—-

First peak outflow point assumed to occur alt Tc hydrograph recession leg.

PROPOSED BASTN

REFTURN FREQUENCY: 10 yrx C' o Adjustment = 1.000 Allowable Q = 3.05 cfs

Hydrograph file: NONE STORED Te 10.00 minutes
VOLUMES
Welghted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
! ! minutes in/hr acres cfs | fcu.ft.} (cu.ft.}
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm 1 ——— e e
0.820 0.820 10 5.000 1.07 4.39 | 2,632 802

AR AR R AR R RO RO OR KRR R R R R R R R R R R ORIk sk sk R R k. Storage Max imum

0.820 0.820 1z 4.740 1.07 4,16 | 2,994 833

P R R R R L L e e O L R R N R R

0.820 0.820 15 4.350 1.07 3.82 | 3,435 785
0.820 0.820 20 3.700 1.07 3.25 | 3,896 459
0.820 0.820 30 2.900 1.07 2.54 | Qpeak < Qallow



Quick TR-58% Ver.5.46 5/N:
Executed: 15:17:58 09-29-2016

MODIFIED RATIONAL METHOD
~—-— Summary for Single Storm Fregquency ----

First peak outflow point assumed te occur at Tc hydrograph recession leg.

PROPOSED BASIN

RETURN FREQUENCY: 25 vyr C' Adjustient = 1,000 Aliowable Q = 3.54 cfs

Hydrograph file: NONE STOREDR Te = 10.00 minutes
VOLUMES

Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage

“C! 'Ct minutes in/hr acres cfs | {cu.ft.) (cu.ft.)
______________________________________________________ l______...._..._...""“mﬁ._wuu_-u_-w
0.820 0.820 10 5.800 1.07 5.09 | 3,063 929

o T R R R T O R e R R Storage Mass imum
0.820 0.820 1e 5,480 1.07 4.8L 1 3,462 956

R R S R R I R A & LA TR

G.820 0.820 15 5.00C0 1.07 4.39 | 3,948 881
¢.820 0.820 20 4,200 1.07 3.69 | 4,422 456
0.820 0.820 30 3.400 1.07 2.98 | Opeak < Qallow



Guick TR-55 Ver.5.46 S/
Executed: 15:20:35 09-29-2016

MODIFIEDR RATIONAL METHOD
~--— Summary for Single Storm Freguency -—----

First peak outflow peoint assumed to occur at T¢ hydrograph recession leg.

PROPOSED BASIN

RETURN FREQUENCY: 50 vyr C' Adjustment = 1,000 Allowablie ( = 3.96 cfs

Hydrograph file: NONE STORED Tc = 10.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
“Ct Ct minutes in/hr acres cfs | fcu. L. ) {cu.ft.)
______________________________________________________ |__.__.___.__...__.___.___._.______._._.___
0.820 0.820 10 6.500 1.07 5.70 | 3,422 1,046
hhkhhkkhkikAdhbkhbdr kbbb hbddodddrddbdbdbdbbhbhbhbddirbbbbdbhbbb bk Stordge Max:i.ln\}m
0.820 0.820 12 6,150 1.07 5.40 | 3,885 1,081
R R R R L T R e I e O O SR e
0.820 0.820 15 5,625 1.07 4,94 | 4,442 1,006
0.820 0.820 20 4,750 1.07 4,17 | 5,001 553
0.820 0.820 30 3.750 1.07 3.29 | Opeak < Qallow



Quick TR-55 Ver.5.46 S/N:
Executed: 15:20:35 09-26-2016

MODIFTED RATIONAL METHOD
~—w= Summary for Single Storm Freguency ----

Flrst peak cutflow point assumed to occur at Tc hydrograph recession leg.

PROPOSED BASIN

RETURN FREQUENCY: 100 yr C' Adjustment = 1.000 Allowable Q = 4.57 cfs

Hydrograph file: NONE STORED Te = 10.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qreak | Inflow Storage
“Ct tc minutes in/hr acres cfs | {cu., ft.} {cu.ft.)
______________________________________________________ l_..________._,____._..._._...__.___._
0.820 0.820 10 7.500 1.07 6.58 | 3,948 1,206
I I D T T S O O R S S R TR G T U .S S SR R Y O M O A G G U 0 O S - T O S S S i O TR Storaqe Maximum
0.820 0.820 12 1.080 1.07 6.21 | 4,473 1,239
B kR R e
0.820 0.820 15 6.450 1.07 5,66 | 5,093 1,135
0.820 0.820 20 5.400 1.07 4.74 | 5,686 572
0.820 0.820 30 4.300 1.07 3.77 | Opeak < Qallow



Quick TR-55 Ver.%.46 S/N:
Exaecuted: 16:26:45 09-29-2016

MODTFIED RATIONAL METHOD
---- Grapnical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Te hydrograph recession leg.

CRITICAL STORM

B R R R R R R R R R Tk kA g g A

*  RETURN FREQUENCY: 5 yr | Allowable Qutflow: 1.71 cfs #
*  'C' Adjustment: 1,000 |  Required Storage: 1,503 cu.ft. *
K e s o o s am it im et ok £k ok oo+ ko ot et e sre e o o e 2t 2at 22 2an e ot o e s+t e o et o o e e e e o . am i 2t it i i n ES
*  Peak Inflow: 3.23 cfs Inflow (HYD stored: NONE STORED *

R R R e B R g S g S g S

| Td = 16 minutes | Return Freq: 5 yr
[ Approx. Duration for Max. Storage --=----/ C adj.factor: 1.00

T 10.00 minutes

|
| I
i |
i I = 4.400 in/hr | Area (ac): 1.07
; . Q= 3.86 «c¢fs { Weighted C: 0.82
; B {  Adijusted C: 0.82
I | . i
L | . Reguired Storage |
o | . . L 1,503 cu.ft. | Td= 16 minutes
W] . i . | I o= 3.680 in/hr
] MM KX X X MIX ¥ XX XX HEAEARX Q= 3.23 cfs
c i
£ X ®
s | 0000000 CC000 000 Q= L.71 cfs
| % o I Ix  {Allow.Outrflow)
| O | |
| ® @] | NOT TO SCALE | %
P, o) | e = |
| o | I X
__________________________ | g g g S OV PP U U U | [ U U U —
15.57 minutes 20.70 minutes



Quick TR-55% Ver.5.46 S/N:
Fxecuted: 16:26:45 09-29-2016

CRITICAL STORM

waiv Modified Rational Hydrograph #*+*%#
Weighted C = {.820 Areas= 1.070 acres Tc = 10,00 minutes
Adijusted C = 0.820 Td= 16.00 min. I= 3.68 in/hr Qp= 3.23 cfs

RETURN FREQUENCY: 5 year storm adj. factor = 1.00
Output file: NONE STORED

HYDROGRAPH FOR MAXIMUM STORAGKE
For the 5 Year Storm

Time | Time increment = 1.00 Minutes
Minutes| Time on left represents time for first @ in each row.

! 0.00 0.32 0.65 0 1.

7.00 2.26 2.58 2.91 3.23 3.23 3.23 3.23
\ 3.23 3.23 3.23 2.91 2.5

[ 1.61 1.29 0.9% 0.65 0.32 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 16:26:45 09-29-2016

CRITECAL STORM

k ok k% ow % GUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * & & &

0= adj * C * L * A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres

adi = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 5 years
¢ oadijustment, ko= 1
Adj. 'C' = wWtd.'C?

Subarea Runoff Area | Tc wea., || Adj i
Descr. e acres | (min) "w I e in/hr
—————————————————————————— fmmm s e | [ e m
CRITICAL 0,820 1.07 | | i
!
|

10.00 ©.82C 1] 0.820 4.400 1.



Ouick TR-55 Ver.5.46 S/N:
Executed: 16:26:45 09-29-2016

R R R e O N S R e e A -k T S e R R ]
R R L T e R b O O O T o 3
* *
& *
* MODIFLED RATIONAL METHOD *
* --~~ Grand Summary For All Storm ¥Freguencies ---- *
E *
* *

D Rk R R R R Rk R R R s T

R R R S S R AR R R R R R R R S R A S A S S T S R R

First peak cutflow point assumed to occur at T¢ hydrograph recession leg.

CRITICAL STORM

Area = 1.07 acres To = 10.00 minutes

VOLUMES
Fregquency Adjusted Duration Intens. Qpeak Allowable | Inflow Storage
{years) e minutes in/hr ckEs cEs | {cu.ft.} (cu.ft.)




