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SECTION ONE



STORMWATER MANAGEMENT FACILITY
SUMMARY WORKSHEET

1. GENERAL INFORMATION

a. Project Name: Progressive Auto Massillon — Retaining wall west

b. Calculations Completed By: Scheeser*Buckley*Mayfield, LLC.

c¢. Phone : (330} 526-2714

d. Date: December 2020

e. Total Project Acreage: 0.3 acres

2. STORM INFORMATION

ITEM
PREDEVELOPED POST DEVELOPED
CONDITIONS CONDITIONS
a. Weighted Runoff Curve Number (CN) 85 85
3. PREDEVELOPED DRAINAGE INFORMATION = 4.1 acres
Sub-Area No. Area (Acres) Weighted CN Time of conc.(min) Travel time (hrs)
#1 4.1 85 37.2 0
4. DEVELOPED DRAINAGE INFORMATION = 4,1 acres
Sub-Area No. Area (Acres) Weighted CN Time of conc.(min) Travel time (hrs)
#1 4.1 85 37.2 0

5. COMPUTATIONS SUMMARY

STORM PREDEV DEVELOPED INCREASE IN
FREQ PEAK RUNOFF RUNCFF
(YEARS) | DISCHARGE (CFS) (CFS)
(CFS)
1 2.59 2.59 0
2 3.40 3.40 0
5 4.97 4,97 0
10 6.34 6.34 0
25 8.48 8.48 0
50 10.35 10.35 0
100 12.42 12.42 0

e This project will have a no net increase in stormwater runoff.



STORMWATER SYSTEM SUMMARY

ITEM DESCRIPTION

TOTAL SITE DEVELOPMENT 0.3 ACRES
TOTAL ACREAGE TO BE DISTURBED FOR
CONSTRUCTION 0.3 ACRES

“C" TYPE - CANFIELD SILT LOAM
ONSITE SOIL TYPE “C” TYPE — RAVENNA SILT LOAM
PRE-CONSTRUCTION RUNOFF COEFFICIENT 85 — PARKING, BUILDING, AND GRASS
POST CONSTRUCTION RUNOFF COEFFICIENT 85 — PARKING, BUILDING, AND GRASS

Comments:

The area between the church’s drive to Hills & Dale and the steep embankment area where the new
retaining wall will be located slopes gently towards the retaining wall. To address this, the plans include a
infiltration irench system with a 6" perforated pipe that would pick up any of that overland runoff and
runoff from the 12° wide drive. This collected runoff is being discharged into the same drainage ditch that
the storm water sheet flows into today. The project will not increase stormwater runoff as the existing steep
embankment area is approximately 15’ wide and its’ steep slope allows for minimal water infiltration. This
steep slope 1s being replaced with a 12’ wide concrete or asphalt drive. There may be a small reduction in
flow rates as the time of concentration will be increased slightly when comparing overall sheet flow
through the parking lot and water infiltration through the infiltration trench system.

This project will not divert surface water from the existing watershed.

See the attached supporting calculations additional information.
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Soil Map—Stark County, Ohio Progressive Auto - Retaining Wall

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AQI Percent of AOI
CdB Canfield silt loam, 2 to 6 39 94.8%
percent slopes
ReB Ravenna silt loam, 2 to 6 0.2 52%
percent slopes
Totals for Area of Interest 4.1 100.0%
UsDA  Natural Resources Web Soil Survey 1211712020

Conservation Service National Cooperative Sail Survey Page 30of 3
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NOAA Atlas 14, Volume 2, Version 3
Location name: Masslllon, Ohlo, USA®
Latitude: 40.7946°, Longltude: -81.5228*
Elevation: 843.41 fi**

* source: ESR| Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yokia, and D. Riley
NOAA, National Waather Service, Siver Spring, Marylend

PE _tabuler | PE_graphical | Maps &_aerials

PF tabular

PDS-based point precipitation frequency estimates with 80% confidence Intervals {in inches)!
Average recurrence Interval (gam)

1 2 5 10 25 S0 ﬂ 100 “ 200 I 500 " 1080

Sumin 0.323 0.335 0.487 0.529 0.608 0.669 i 0.727 0.866 0.924
(0.28500.354){((0.35200.422)||0.42520.511) ] (0.48000.579)§(0.55080.684)|(0.80330. m)(o 55320.792)(((0.70320.857)] (0.77680.942)] (0.61781.00
10-min 0.602 0.726 I 1.09 147 1.27 1.3%
(0. 455uossn {0.54900.659)|10.68030.795)1(0.74280.893}) (0.84201.02) [ (0.01481.11) ] (0.95231.19) || (1.0531.28) | (1.1381.38) | (1.1821.48)

Duratlon

15-min 0.615 0736 || 0.691 1.00 15 || 125 [ 1.38 146 189 168
0.56100.675)]|(0.67120.806))|(0.81100.976)] (0.91281.10} || {1.0481.25) || (1. 13m 1.37) § (1.220148) | 4a) " {13101.59) || {1.4181.73) | (14021.83)|

30-min 0.813 0.985 1.22 1.40 1.62 179 | 243 || 235 | 282 |
(0.74300.893)] (0.89821.08) || (1.1921.34) § (1.2701.53) [| (1.4701.77) || (1.62m1.08) | (1 75@214) {1.9102.32) || (2.0922.56) || (2.2322.74)

60-min 0.993 1.2 1.53 1.78 21 2.36 2.62 289 1.26 3.54
{0.80731.09) || (1.1021.32) || (1.3981.68) [ (1.6101.94) || {1.9082.30) || (2.1302.58) § (2.3602.868) || (2.5923.15) || (2.9023.54) || (3.4323.85)

2 hr 194 138 178 2.10 257 2.96 3.38 384 4.50 S.06
{1.0301.25) || (1.2501.52) || (1.6121.96) }§ (1.90m2.30) || (2.3182.81) || (2.6623.24) § (3.0303.69) || (3.4224.18) || (3.0804.80) || (4.4525.50)

3w 1.2 146 1.88 .22 272 3.4 3.60 41 484 5.46
(1.0901.33) J| (1.3321.62) || (1.7082.07) | (2.008245) || (2.4502.99) | (28123.44) || (3.2123.84) || (3.6434.48) || (4.2805.28) || (4.7785.93)

&b 1.45 1.76 224 2.64 124 375 432 484 586 6.65
(1.3201.63} ]| (1.5931.96) || (2.0202.49) [ (2.3882.93) || (2.9183.59) [ (3.3524.14) || (3.8324.75) || (4.383542) ! (5.1206.41) || (5.7607.26)

124 ‘ 2.08 261 3.08 377 4.37 5.04 5.78 6.89 7.04
(1.5701.93) {| (1. mzaz) (2.3702.91) [| (2.78m3.42) || (3.3024.18) || (3.9124.83) || {4.4825.55) || (5.1026.34) || (5.0227.54) || (6.8028.57)

3.04 3.56 4.34 5.01 5.75 6.57 7.80 8.85

2.04
24-hr (1.86D2.24) {| (2. 23!!2.69) || {2.7823.35) § (3.2483.91) {| (3.9284.76) || (4.5025.48} || (5.1306.28) || (5.8027.17) || (6.7838.51) || (7.5909.66)

2-day 235 2.51 3.46 402 4.95 558 |-s 33 m 841 9.45
(2.1602.58) || {2.5823.09) || (3.1823.80) || (3.68M4.41) | (4. 41ﬂ5.31) (5.0296.08) || (5.6726.92) 6.3627.85 {7.349.21) {| (8.14810.4)

gy 2.51 3.00 3.67 4,25 5.78 | 7.36 8.50 9.61
(2.3202.75) || 12.7622.28) || (3.3084.01) || {3.8904.63) | (4. 6405 54) {5.256.30) || (5. ssm' 13) 68.5728.03 {7.5509.38) || (8.38@10.5)

da 2.68 3.19 3.99 447 532 || 601 || 676 | 0.75 9.77
Y (24702.91) || (2.8433.47) )| (3.59m4.22) || (4.1104.85) || (4.86D5.76) || (5.48P6.52) (8.1_2!7.33) {B. 73.20) {7.7709.51) || (8.58010.8)

Yda 3.20 381 4.80 526 [¥]] 899 7.82 8.69 9.92 109
Y || (20703.48) || (3.5324.11) || (4.2684.98) | (4.8705.69) [| (5.7106.70) | (6.4037.54) || (7.19m8.43) || 7.2600.38) [ (2.88m10.7) [} (a.60m11.5)

10-da 3.69 437 523 593 8.80 7.60 8.49 2.33 10.5 4
Y (3.4303.97) || (4.0724.70) }| (4.B7E5.63) || {5.5106.37) || (6.39287.41) || (7.0838.25) || (7.7929.12) || (8.51210.0) || (9.49211.3} ]| (10.2812.3)

20-day 545 6.08 7.18 8.02 9.15 100 109 1.7 12,9 13.7
(4.8305.49) || (5.7185.49) || (6.7207.66) || (7.5188.57) [| (8.54m9.77) ]| {9.33210.7) || {10.1811.6) || (10.8012.6) || (11.8@13.8} || (12.6m14.7)

20d 6.46 7.61 8.87 9.84 1.1 121 13.0 13.9 5.0 159
ay {6.0606.87) | (7.1538.10) || (8.3209.44) || (9.21010.5) [} (10.4211.8) j| (11.2842.8) || (12.1212.8) || (12.8014.8) [| (13.8318.0) {| (14.6817.0)

4Sda ﬂ 8.27 " 9.69 1.1 122 156 148 | 15.0 165 ; 7.7 13.5
¥ {7.79@8.76) || (9.94310.3) || (10.5011.8) (11.5Ia13;0_!_ (12.8014.4) || {13.7015.5) (14.8m16.8) 15.4017. 6) {184!18 8) (1? 2010.7}

80-da 9.99 1.7 133 145 [-K 174 18.2 19.1 21.0
¥ Il 1s.45810.5) |j (11.10124) || (12.8m14.9) || (13.8915.4) (152u170)| (16.2018.) | (17.12192) | (18.0020) || (19.0221.5) | (19 78223)| usom 5) )| (19.7022.3;

1 Precipitation frequancy (PF) sstmatas in this table are basad on frequency analysis of partial duration sedas (POS).
Numbars in p: thesis ara PF estimates al lower and upper bounds of the 20% confidancs interval. The probabllity that precipitation frequency estimates (for 8

iwndurallon and average recurrence intarval) will be graater than tha upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
against probable maximum precipitation {PMP) esiimales and may ba higher than custantly valid PMP valaes,

Please refer io NOAAAllas 14 documant for mors information.

Back 1o Top



PF graphical

PDS-based depth-duration-frequency (DDF) curves
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SECTION FOUR



Storm Water Management

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a_s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 1

Rainfall Events Listing

Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name {hours) (inches)
1  1-Year Type | 24-hr Default 2400 1 210 2
2 2-Year Type U 24-hr Default 2400 1 243 2
3 5-Year Type H 24-hr Default 2400 1 304 2
4 10-Year  Type li 24-hr Default 2400 1 355 2
5 25-Year Type |l 24-hr Default 2400 1 433 2
6 50-Year Type H 24-hr Default 2400 1 500 2
7 100-Year Type H 24-hr Defauit 2400 1 574 2



Storm Water Management Type Il 24-hr 1-Year Rainfall=2.10"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment EX1: PREDEVELOPED CONDITIONS

Runoff = 259cfs @ 12.35 hrs, Volume= 0.267 af, Depth> 0.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.10"

Area (ac) CN Description
1.600 98 Paved parking, HSG C
2.300 74 >75% Grass cover, Good, HSG C
* 0.200 98 Steep Hillside
4.100 85 Weighted Average
2.300 56.10% Pervious Area
1.800 43.90% Impervious Area

Te Length Slope Velocity Capacity Description
(min) __ (feet) (fi/ft)  (ft/sec) (cfs)

35.7 300 0.0100 0.14 Sheet Flow, Overland flow thru grass - PTAto B
Grass: Short n=0.150 P2=243"
1.1 100 0.1000 1.58 Shallow Concentrated Flow, Overland to swale - PTBto C

Woodland Kv= 5.0 fps

04 110 0.0100 4.25 4.25 Channel Flow, swale to outltet - PTC to D
Area= 1.0 sf Perim=1.0' r=1.00
n= 0.035 Earth, dense weeds

37.2 510 Total
Subcatchment EX1: PREDEVELOPED CONDITIONS

Hydrograph

Type Il 24-hr
1-Year Rainfall=2.10"
2] Runoff Area=4.100 ac
Il Runoff Volume=0.267 af
g ¥ Runoff Depth>0.78"
g Flow Length=510"
, A Tc=37.2 min

%

Time {hours)



Storm Water Management Type Il 24-hr 2-Year Rainfall=2.43"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment EX1: PREDEVELOPED CONDITIONS

Runoff = 340cfs @ 12.34 hrs, Volume= 0.348 af, Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 2-Year Rainfall=2.43"

Area (ac) CN Description
1.600 98 Paved parking, HSG C
2.300 74 >75% Grass cover, Good, HSG C
* 0.200 98 Steep Hillside
4.100 85 Weighted Average
2.300 56.10% Pervious Area
1.800 43.90% Impervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) (fuft)  (fi/'sec) (cfs)

35.7 300 0.0100 0.14 Sheet Flow, Overland flow thru grass - PTAto B
Grass: Short n=0.150 P2=2.43"
1.1 100 0.1000 1.58 Shallow Concentrated Flow, Overland to swale-PTBto C
Woodland Kv=5.0fps
04 110 0.0100 4.25 4.25 Channel Flow, swale to outltet - PTC to D

Area= 1.0 sf Perim=1.0' r=1.00'
n= 0.035 Earth, dense weeds

37.2 510 Total

Subcatchment EX1: PREDEVELOPED CONDITIONS
Hydrograph

Type Il 24-hr
2-Year Rainfall=2.43"
Runoff Area=4.100 ac

Tec=37.2 min

) ‘| Runoff Volume=0.348 af

g . % Runoff Depth>1.02"

E J Flow Length=510"
%

5 [ 7 8 é 1l0 1.1 1|2 13 14 15 16 17 18 19 20
Time {hours}



Storm Water Management Type Il 24-hr 5-Year Rainfall=3.04"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment EX1: PREDEVELOPED CONDITIONS

[47] Hint: Peak is 117% of capacity of segment #3
Runoff = 497 cfs @ 12.33 hrs, Volume= 0.506 af, Depth> 1.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 5-Year Rainfall=3.04"

Area{ac) CN Description

1.600 98 Paved parking, HSG C

2.300 74  >75% Grass cover, Good, HSG C
* 0.200 98 Steep Hillside

4.100 85 Weighted Average

2.300 56.10% Pervious Area

1.800 43.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

35.7 300 0.0100 0.14 Sheet Flow, Overland flow thru grass - PTAto B
Grass: Short n=0.150 P2=2.43"
1.1 100 0.1000 1.58 Shallow Concentrated Flow, Overland to swale-PTBto C

Woodland Kv=5.0 fps

0.4 110 0.0100 4.25 4,25 Channel Flow, swale to outitet-PTC to D
Area= 1.0 sf Perim=1.0' r=1.00'
n= 0.035 Earth, dense weeds

37.2 510 Total



Type Il 24-hr 5-Year Rainfall=3.04"

Storm Water Management
Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 5
Subcatchment EX1: PREDEVELOPED CONDITIONS
Hydrograph
]
N - Type ll 24-hr
; 5-Year Rainfall=3.04"
4] ¥ Runoff Area=4.100 ac
N Runoff Volume=0.506 af
£ 3 ] Runoff Depth>1.48"
. y Flow Length=510"
2 y Tc=37.2 min
j CN=85
:
: /////////////////g
0 T -1.3”--114”-41.5-”1.6 ‘1.7'”1'8”“1'9' HZICI

5 6 7 8 s 10 1 12
Time {hours)



Storm Water Management Type Il 24-hr 10-Year Rainfall=3.55"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a_s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment EX1: PREDEVELOPED CONDITIONS

[47] Hint: Peak is 149% of capacity of segment #3
Runoff = 6.34 cfs @ 12.33 hrs, Volume= 0.645 af, Depth> 1.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=3.55"

Area(ac) CN Description
1.600 98 Paved parking, HSG C
2.300 74  >75% Grass cover, Good, HSG C.
* 0.200 98 Steep Hillside
4100 85 Weighted Average
2.300 56.10% Pervious Area
1.800 43.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  ({ft/ft) (ft/sec) (cfs)

35.7 300 0.0100 0.14 Sheet Flow, Overland flow thru grass - PTAto B
Grass: Short n=0.150 P2=243"
1.1 100 0.1000 1.58 Shallow Concentrated Flow, Overland to swale-PTBto C

Woodland Kv=5.0 fps

0.4 110 0.0100 4,25 4.25 Channel Flow, swale to outltet-PTCto D
Area= 1.0 sf Perim=1.0' r=1.00'
n= 0.035 Earth, dense weeds

37.2 510 Total



Storm Water Management
Prepared by {enter your company name here}

Type Il 24-hr 10-Year Rainfall=3.55"
Printed 12/17/2020

HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 7
Subcatchment EX1: PREDEVELOPED CONDITIONS
Hydrograph
7i

Flow (cfs)

N

10-Year Rainfall=3.55"
Runoff Area=4.100 ac
Runoff Volume=0.645 af
Runoff Depth>1.89"

Type Il 24-hr

Flow Length=510'
Tc=37.2 min
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Time (hours)



Storm Water Management Type il 24-hr 25-Year Rainfall=4.33"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment EX1: PREDEVELOPED CONDITIONS

[47] Hint: Peak is 200% of capacity of segment #3
Runoff = 8.48 cfs @ 12.33 hrs, Volume= 0.867 af, Depth> 2.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 25-Year Rainfall=4.33"

Area{ac) CN Description
1.600 98 Paved parking, HSG C
2.300 74 >75% Grass cover, Good, HSG C
* 0.200 98 Steep Hillside
4.100 85 Weighted Average
2.300 56.10% Pervious Area
1.800 43.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) {cfs)

357 300 0.0100 0.14 Sheet Flow, Overland flow thru grass - PTAto B
Grass: Short n=0.150 P2=2.43"
1.4 100 0.1000 1.58 Shallow Concentrated Flow, Overland to swale - PTBto C

Woodland Kv= 5.0 fps

0.4 110 0.0100 4.25 4.25 Channel Flow, swale to outitet - PTC to D
Area= 1.0 sf Perim=1.0' r=1.00'
n=0.035 Earth, dense weeds

37.2 510 Total



Storm Water Management

Prepared by {enter your company name here}
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 9

Type Il 24-hr 25-Year Rainfall=4.33"
Printed 12/17/2020

Flow (cfs)

Subcatchment EX1: PREDEVELOPED CONDITIONS

Hydrograph

8.48 cfs
[7

25-Year Rainfall=4.33"
Runoff Area=4.100 ac
Runoff Volume=0.867 af

Type Il 24-hr

(] ’ Runoff Depth>2.54"
% ’ Flow Length=510"
v ‘ Tc=37.2 min
g CN=85
7
2
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%
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Storm Water Management Type Il 24-hr 50-Year Rainfall=5.00"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 10

Summary for Subcatchment EX1: PREDEVELOPED CONDITIONS

[47] Hint: Peak is 244% of capacity of segment #3
Runoff = 10.35cfs @ 12.32 hrs, Volume= 1.063 af, Depth> 3.11"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 50-Year Rainfall=5.00"

Area (ac) CN Description
1.600 98 Paved parking, HSG C
2.300 74  >75% Grass cover, Good, HSG C
* 0.200 98 Steep Hillside
4100 85 Weighted Average
2.300 56.10% Pervious Area
1.800 43.90% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/t) (ft/sec) (cfs)

35.7 300 0.0100 0.14 Sheet Flow, Overland flow thru grass - PTAto B
Grass: Short n=0.150 P2=2.43"
1.1 100 0.1000 1.58 Shallow Concentrated Flow, Overland to swale- PTBto C

Woodland Kv= 5.0 fps

0.4 110 0.0100 4.25 4.25 Channel Flow, swale to outltet - PTC to D
Area= 1.0 sf Perim=1.0' r=1.00'
n= 0.035 Earth, dense weeds

37.2 510 Total



Storm Water Management Type Il 24-hr 50-Year Rainfall=5.00"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 11

Subcatchment EX1: PREDEVELOPED CONDITIONS
Hydrograph

11

Type Il 24-hr

50-Year Rainfall=5.00"
Runoff Area=4.100 ac
Runoff Volume=1.063 af
Runoff Depth>3.11"
Flow Length=510"
Tc=37.2 min

10

Flow (cfs)
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Storm Water Management Type Il 24-hr 100-Year Rainfall=5.74"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment EX1: PREDEVELOPED CONDITIONS

[47] Hint: Peak is 292% of capacity of segment #3
Runoff = 1242 cfs @ 12.32 hrs, Volume= 1.284 af, Depth> 3.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=5.74"

Area(ac) CN Description

1.600 98 Paved parking, HSG C
2.300 74 >75% Grass cover, Good, HSG C
* 0.200 98 Steep Hillside

4.100 85 Woeighted Average
2.300 56.10% Pervious Area
1.800 43.90% Impervious Area

Tc Length Slope Velocity Capacity Description
{min} (feet) (ft/fty (ft/'sec) (cfs)

35.7 300 0.0100 0.14 Sheet Flow, Overland flow thru grass - PTAto B
Grass: Short n=0.150 P2=2.43"
1.1 100 0.1000 1.58 Shallow Concentrated Flow, Overland to swale-PTBto C
Woodland Kv= 5.0 fps
0.4 110 0.0100 4.25 4.25 Channel Flow, swale to outitet- PTCto D

Area= 1.0 sf Perim=1.0' r=1.00
n= 0.035 Earth, dense weeds

37.2 510 Total



Storm Water Management
Prepared by {enter your company name here}

Type Il 24-hr 100-Year Rainfall=5.74"
Printed 12/17/2020

HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 13
Subcatchment EX1: PREDEVELOPED CONDITIONS
Hydrograph

Flow (cfs)
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Type Il 24-hr

100-Year Rainfall=5.74"

Runoff Area=4.100 ac
Runoff Volume=1.284 af
Runoff Depth>3.76"

Flow Length=510’

Tc=37.2 min
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SECTION FIVE



Storm Water Management

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Paqge 1

Rainfall Events Listing

Event# Event Storm Type  Curve Mode Duration B/B Depth AMC

Name {hours) (inches)
1 1-Year Type Il 24-hr Default 2400 1 210 2
2 2-Year Type Il 24-hr Default 2400 1 243 2
3 5-Year Type |l 24-hr Default 2400 1 3.04 2
4 10-Year Typell 24-hr Default 2400 1 355 2
5 25-Year Typell 24-hr Default 2400 1 433 2
6 50-Year Type Il 24-hr Default 2400 1 500 2
7 100-Year Typell 24-hr Default 2400 1 574 2



Storm Water Management Type Il 24-hr 1-Year Rainfall=2.10"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment 12S: DEVELOPED CONDITIONS

Runoff = 259 cfs@ 12.35 hrs, Volume= 0.267 af, Depth> 0.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type H 24-hr 1-Year Rainfall=2.10"

Area(ac) CN Description
1.600 98 Paved parking, HSG C
2300 74 >75% Grass cover, Good, HSG C
* 0.200 98 Retaining wall and 12" wide drive
4100 85 Weighted Average
2.300 56.10% Pervious Area
1.800 43.90% Impervious Area

Tc Length Slope Velocity Capacity Description
{min} (feet) (ft/ft) (fi/sec) (cfs)

35.7 300 0.0100 0.14 Sheet Flow, Overland flow thru grass
Grass: Short n=0.150 P2=2.43"
1.1 100 0.1000 1.58 Shallow Concentrated Flow, Overland to swale
Woodland Kv=5.0fps
0.4 110 0.0100 4.25 4.25 Channel Flow, swale to outltet

Area= 1.0 sf Perim=1.0' r=1.00'
n=0.035 Earth, dense weeds

37.2 510 Total

Subcatchment 12S: DEVELOPED CONDITIONS
Hydrograph

Type Il 24-hr
1-Year Rainfall=2.10"
Runoff Area=4.100 ac
Runoff Volume=0.267 af
Runoff Depth>0.78"

Flow Length=510"
Tc=37.2 min

Flow {cfs)
S R

0-
5§ 6 7 8 9 40 11 12 13 14 15 16 17 18 19 20
Time {hours)



Storm Water Management Type Il 24-hr 2-Year Rainfall=2.43"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a_s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 12S: DEVELOPED CONDITIONS

Runoff = 340cfs @ 12.34 hrs, Volume= 0.348 af, Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=2.43"

Area (ac) CN Description
1.600 98 Paved parking, HSG C
2.300 74 >75% Grass cover, Good, HSG C
* 0.200 98 Retaining wall and 12" wide drive
4100 85 Weighted Average
2.300 56.10% Pervious Area
1.800 43.90% impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)

35.7 300 0.0100 0.14 Sheet Flow, Overland flow thru grass
Grass: Short n=0.150 P2=2.43"
1.1 100 0.1000 1.58 Shallow Concentrated Flow, Overland to swale
Woodland Kv= 5.0 fps
0.4 110 0.0100 4.25 4.25 Channel Flow, swale to outltet

Area= 1.0 sf Perim=1.0' r=1.00'
n=0.035 Earth, dense weeds

37.2 510 Total

Subcatchment 12S: DEVELOPED CONDITIONS
Hydrograph

Type It 24-hr
2-Year Rainfall=2.43"
Runoff Area=4.100 ac
Runoff Volume=0.348 af
Runoff Depth>1.02"

Flow Length=510'
Tc=37.2 min
CN=85

Flow (cfs)
N AN N
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Time (hours)




Storm Water Management Type Il 24-hr 5-Year Rainfall=3.04"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 12S: DEVELOPED CONDITIONS

[47] Hint: Peak is 117% of capacity of segment #3
Runoff = 497 cfs @ 12.33 hrs, Volume= 0.506 af, Depth> 1.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 5-Year Rainfall=3.04"

Area(ac) CN Description
1600 98 Paved parking, HSG C
2.300 74 >75% Grass cover, Good, HSG C
* 0.200 98 Retaining wall and 12' wide drive
4100 85 Weighted Average
2.300 56.10% Pervious Area
1.800 43.90% Impervious Area

Tc Length Slope Velocity Capacity Description
{min} (feet) (ft/ft) (ft/sec) (cfs)

35.7 300 0.0100 0.14 Sheet Flow, Overland flow thru grass
Grass: Short n=0.160 P2=2.43"
1.1 100 0.1000 1.58 Shallow Concentrated Flow, Overland to swale
Woodland Kv=5.0fps
04 110 0.0100 4.25 4.25 Channel Flow, swale to outitet

Area= 1.0 sf Perim=1.0' r=1.00"
n= 0.035 Earth, dense weeds

37.2 510 Total



Storm Water Management Type ll 24-hr 5-Year Rainfall=3.04"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 5
Subcatchment 12S: DEVELOPED CONDITIONS

Hydrograph

Type Il 24-hr
5-Year Rainfall=3.04"
Runoff Area=4.100 ac

Runoff Volume=0.506 af
Runoff Depth>1.48"
Flow Length=510"
Tc=37.2 min
CN=85

Flow {cfs)
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Storm Water Management Type Il 24-hr 10-Year Rainfall=3.55"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Paqge 6

Summary for Subcatchment 12S: DEVELOPED CONDITIONS

[47] Hint: Peak is 149% of capacity of segment #3
Runoff = 6.34 cfs @ 12.33 hrs, Volume= 0.645 af, Depth> 1.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=3.55"

Area (ac) CN Description
1.600 98 Paved parking, HSGC
2,300 74 >75% Grass cover, Good, HSG C
* 0.200 98 Retaining wall and 12' wide drive
4100 85 Woeighted Average
2.300 56.10% Pervious Area
1.800 43.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) {(cfs)

357 300 0.0100 0.14 Sheet Flow, Overland flow thru grass
Grass: Short n=0.150 P2=243"
1.1 100 0.1000 1.58 Shallow Concentrated Flow, Overland to swale

Woodiand Kv=5.0fps

0.4 110 0.0100 4.25 4,25 Channel Flow, swale to outltet
Area= 1.0 sf Perim=1.0"' r=1.00'
n=0.035 Earth, dense weeds

37.2 510 Total



Storm Water Management Type Il 24-hr 10-Year Rainfall=3.55"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 7

Subcatchment 12S: DEVELOPED CONDITIONS
Hydrograph

Type It 24-hr

10-Year Rainfall=3.55"
Runoff Area=4.100 ac
Runoff Volume=0.645 af
Runoff Depth>1.89"
Flow Length=510"
Tc=37.2 min

Flow (cfs}
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Time {hours)



Storm Water Management Type 1l 24-hr 25-Year Rainfall=4.33"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 12S: DEVELOPED CONDITIONS

[47] Hint: Peak is 200% of capacity of segment #3
Runoff = 8.48 cfs @ 12.33 hrs, Volume= 0.867 af, Depth> 2.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfali=4.33"

Area (ac) CN Description

1.600 98 Paved parking, HSG C

2300 74 >75% Grass cover, Good, HSG C
* 0.200 98 Retaining wall and 12' wide drive

4,100 85 Weighted Average

2.300 56.10% Pervious Area

1.800 43.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet)  (ft/t) (ft/sec) {cfs)

357 300 0.0100 0.14 Sheet Flow, Overland flow thru grass
Grass: Short n=0.150 P2= 243"
1.1 100 0.1000 1.58 Shallow Concentrated Flow, Overland to swale

Woodland Kv=5.0fps

0.4 110 0.0100 4.25 4.25 Channel Flow, swale to outltet
Area= 1.0 sf Perim=1.0' r=1.00'
n=0.035 Earth, dense weeds

37.2 510 Total



Storm Water Management Type Il 24-hr 25-Year Rainfall=4.33"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a_s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 9
Subcatchment 12S: DEVELOPED CONDITIONS

Hydrograph
4

Type Il 24-hr
25-Year Rainfall=4.33"
Runoff Area=4.100 ac

8 Runoff Volume=0.867 af
g 5 A Runoff Depth>2.54"
¢ / Flow Length=510"

Tc=37.2 min
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Storm Water Management Type Il 24-hr 50-Year Rainfall=5.00"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a_s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 10

Summary for Subcatchment 12S: DEVELOPED CONDITIONS

[47] Hint: Peak is 244% of capacity of segment #3
Runoff = 10.35cfs @ 12.32 hrs, Volume= 1.063 af, Depth> 3.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-Year Rainfall=5.00"

Area(ac) CN Description
1.600 98 Paved parking, HSG C
2.300 74 >75% Grass cover, Good, HSG C
* 0.200 98 Retaining wall and 12’ wide drive
4100 85 Weighted Average
2.300 56.10% Pervious Area
1.800 43.90% Impervious Area

Tc Length Slope Velocity Capacity Description
{min} (feet) (ft/ft} (ft/sec) {cfs)

35.7 300 0.0100 0.14 Sheet Flow, Overiand flow thru grass
Grass: Short n=0.150 P2=2.43"
1.1 100 0.1000 1.658 Shallow Concentrated Flow, Overland to swale

Woodland Kv= 5.0 fps

0.4 110 0.0100 4.25 4.25 Channel Flow, swale to outitet
Area= 1.0 sf Perim=1.0" r=1.00'
n= 0.035 Earth, dense weeds

37.2 510 Total



Storm Water Management Type ll 24-hr 50-Year Rainfall=5.00"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a_s/n 07498 @ 2020 HydroCAD Software Solutions LLC Page 11
Subcatchment 12S: DEVELOPED CONDITIONS

Hydrograph

N
] Type Il 24-hr
50-Year Rainfall=5.00"
Runoff Area=4.100 ac
Runoff Volume=1.063 af
Runoff Depth>3.11"
Flow Length=510'
Te=37.2 min

10

Flow (cfs)
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Storm Water Management Type Il 24-hr 100-Year Rainfall=5.74"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment 12S: DEVELOPED CONDITIONS

{47] Hint: Peak is 292% of capacity of segment #3
Runoff = 1242 cfs @ 12.32 hrs, Volume= 1.284 af, Depth> 3.76"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=5.74"

Area{(ac) CN Description

1.600 98 Paved parking, HSG C

2.300 74  >75% Grass cover, Good, HSG C
* 0.200 98 Retaining wall and 12’ wide drive

4100 85 Woeighted Average

2.300 56.10% Pervious Area

1.800 43.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/fty (ft/sec) (cfs)

35.7 300 0.0100 0.14 Sheet Flow, Overland flow thru grass
Grass: Short n=0.150 P2=2.43"
1.1 100 0.1000 1.58 Shallow Concentrated Flow, Overland to swale
Woodland Kv=5.0 fps
0.4 110 0.0100 4.25 4.25 Channel Flow, swale to outitet

Area= 1.0 sf Perim=1.0' r=1.00'
n= 0.035 Earth, dense weeds

37.2 510 Total



Storm Water Management Type Il 24-hr 100-Year Rainfall=5.74"

Prepared by {enter your company name here} Printed 12/17/2020
HydroCAD® 10.10-4a s/n 07498 © 2020 HydroCAD Software Solutions LLC Page 13

Subcatchment 12S: DEVELOPED CONDITIONS
Hydrograph

Type Il 24-hr
100-Year Rainfall=5.74"
Runoff Area=4.100 ac

~ 8] Runoff Volume=1.284 af
£ Runoff Depth>3.76"
: s Flow Length=510"

X Tc=37.2 min
% CN=85
2]
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