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807 EAST TERRA LANE DRAINAGE REPORT

WATER QUALITY

The Water Quality Volume (denoted as WQv) is the storage needed to capture and
treat the runoff from 90% of the recorded daily rainfall events. In numerical terms, it
is equivalent to 1.14 inches of rainfall multiplied by the volumetric runoff coefficient
(Rv) and site area. The WQv is directly reiated to the amount of impervious cover
created at a site.

The following equations are used to determine the storage volume, WQv (in acre-
feet

of storage):

WQv = [(P) (Rv) (A))/12 P = 1.14 inches of rainfall
Where: WQv =water quality volume (in acre-feet)

Rv =0.05 + 0.009 {I) where | is percent impervious cover
A =area in acres

{2) Measuring Impervious Cover. The measured area of a site plan that does not
have vegetative or permeable cover shall be considered total impervious cover.

(3) Multiple Drainage Areas. When a project contains or is divided by multiple
drainage areas, the WQv volume shall be addressed for each drainage area.

(4) Offsite Drainage Areas: Offsite existing impervious areas may be excluded from
the calculation of the water quality volume requirements.

WQv = [(P) (Rv) (A} )/ 12 (Ac-ft)

P = Rainfali depth in inches and equal to 1.14.

Rv =0.05 + 0.009(1);

Where (I} is present impervious cover

A1= Parking Lot = 10,300 sq.ft. = 0.236 Acres

A2= Roof and Driveway = 3,700 sq.ft. = 0.085 Acres

I= (A1 + A2) / Atotal = (0.236 + 0.085)/2.52 = 0.127 = 12.7%
Rv = 0.05+0.009{12.7) = 0.164

Atotal = 2.52 Acres

WQv =[(1.14) (0.164) (2.52)] / 12 = 0.0393 Ac-ft = 1,710 cu. ft.
Check minimum: [{0.2") (2.52 Ac)]/12 = 0.042 Ac-ft = 1,830 cu. ft.

Water Quality Volume Required = 0.1634 Ac-ft = 1,830 cu. ft.

FAGL 45 i3 /K



807 EAST TERRA LANE DRAINAGE REPORT

The Dry Swale per Georgia Stormwater Management Manual has been
selected. The required volume will be stored at and above the contour 539
with the ponding not to exceed 18". Area of the contour 539 is 920 sq. ft.
and contour 540 is 1,658 sq. ft. That would provide (920 + 1,658)/2 x 1.5=
1,918 cu. ft. That is more then required 1,830 cu. ft.
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CHANNEL PROTECTION

To protect channels from erosion, a 24-hour extended detention of the one-year, 24-
hour storm event shall be provided. The rationale for this criterion is that runoff will
be stored and released in such a gradual manner those critical erosive velocities
during bankfull and near-bankfull events will seldom be exceeded in downstream
channels.

A detention pond or underground vault is normally needed to meet the CPv
requirement.

As a Basis for determining Channel Protection Storage Volume the following
assumptions have been made:

(1) The rainfall depth for the one-year, 24-hour storm event is 2.50 inches. Use Type
Il rainfall distribution.

(2) The length of overland flow used in time of concentration (Tc) calculations is
limited to no more than 100 feet for post-project conditions.

{3) The 24-hour extended detention is defined as providing a 24-hour detention lag
time (T) for the one-year storm. The lag time is defined as the interval between the
center of mass of the inflow hydrograph and the center of mass of the outflow
hydrograph.

(4) Cpv is not required at sites where the one-year post development peak discharge
is less than or equal to 2.0 cfs. A Cpv orifice diameter of less than 3.0" is not
recommended.

(5) Cpv shall be addressed for the entire site. If a site consists of multiple drainage
areas, Cpv may be distributed proportionately to each drainage area.

(6) Extended detention storage provided for the Cpv does not fully meet the WQv
reguirement (that is Cpv and WQv should be treated separately).

(7) Infiltration is not recommended for Cpv control because of large storage
requirements associated with the clayey soils in the area.

TR-55 method has been used to estimate the time of concentration Tc. The CN=94
for Urban Commercial 85% imp. Soils Class C would be used.
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From the graph D.11.2. qO/qgi = 0.028

Compute the peak outflow discharge q0 = (q0/qi) x qi = 0.028 x 5.40 = 0.1512 cfs
With qO/gi compute the ratio of storage to runoff volume (Vs/Vr)

Vs/Vr = 0.683 — 1.43(q0/qi) + 1.64(q0/qi)? - 0.804(q0/qgi)* =

= 0.683 — 1.43(0.028) + 1.64(0.028)? - 0.804(0.028)2 = 0.683 — 0.040 + 0.001286 —
0.00001765= 0.644

Compute the extended detention storage volume Vs = (Vs/Vr) x Vr = 0.644 (1.75)
(1/12) (2.60) = 0.2442 Ac-ft = 10,637 cu. ft.

Storage Volume Vs = 10,637 cu. ft. = 0.244 Acre-ft.
gfis known gi = 5.40 cfs, therefore,

go =(go/qi)qi = 0.028(5.40) = 0.151 cfs

Release rate qo = 0.157 cfs

The low flow orifice in the detention outflow structure will be sized to address the
required storage volume and rate of release.

Ab it shown on the following pages the required storage wouid be reached at
elevation 535.75 and with the rate of release at that elevation 0.14 cfs

AL [ LA
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Tvpe Il 24-hr 1 year Rainfall=2.50"
Printed 4/21/2013

Stage-Area-Storage for Pond 2P: Detention Basin

Elevation Surface Storage Elevation Surface Starage
{feet) (acres) {acre-fest) (feet) (acras} {acre-feet)
533.90 0.001 0.000 536.50 0.172 0.370
533.95 0.065 0.002 5A6.55 0.173 0.379
534.00 0.129 0.007 536.60 0.174 0.387
534.05 0.129 0.013 536.65 .176 0.396
534.10 0.130 0.0148 536.70 0177 0.405
534.15 0.130 0.026 536,75 0.178 0.414
534.20 0.130 0.032 536.80 0.1759 0.423
534.25 0.1 0.039 536.85 (.1680 0.432
534.30 013 0.046 536.90 0.182 0.441
534.35 (RS 0.052 536.95 0.183 0.450
534.40 0.132 0.059 537.00 0.184 0,459
734.45 0.132 0.065 537.05 0.185 0.468
534.50 0. 132 0.072 h37.10 0.185 0.477
H34.55 0.133 0.079 h37.15 0.186 0.487
534.60 0.133 0.085 b37.20 0.187 0.496
534.65 0.134 0.092 h37.25 0.187 0.505
534.70 0.134 0.099 537.30 0.188 0.515
534.75 0134 0.105 h37.35 0.189 0.524
534.80 0.135 0.112 H37.40 0.189 0.634
534.85 0.135 0.119 537.45 0.190 0.543
534.90 $.135 0.125 537.50 0.190 (.553
534.95 0.136 0.132 537.55 0.191 0.562
535.00 $.136 0.139 537.60 0.192 0.572
535.05 0.137 0.1486 537.65 0.192 0.581
535.10 £.138 0.153 h37.70 0.193 0.591
535.15 0.140 0.160 537.75 0.194 0.601
535.20 d.141 0167 537.80 0.194 0.610
535.25 0.142 0.174 537.85 0.195 0.620
535.30 0.143 0.181 537.90 0.196 0.630
535.35 0.144 0.188 537.95 0.196 0.640
535.40 0.146 0.195 53B8.0C 0.197 0.650
535.45 0.147 0.203
535.50 0.148 0.210
535.55 0.149 0.217
535.60 0.150 0.225
535.65 0.152 0.232
535.70 0.153 0.240
035.75 0.154 0.248
535.80 0.155 0.255
535.85 0.156 0.263
535.80 0.158 0.271
535.85 0.158 0.279
536.00 0.160 0.287
536.05 0.161 0.295
536.10 0.162 0.303
536.15 0.164 0.311
536.20 0.165 0.319
536.25 0.166 0.328
536.30 0.167 0.336
536.35 0.168 0.344
536.40 0170 0.353
536.45 0171 0.361
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Pre-develoﬁed (grass)

2P

Discharge Point
(existing conditions)

Subcal fﬁeach:: , bo”d-‘ Link Rouling Diagram for Pre-Developed Condilions
H : 4 g Prepared by {enter your cornpany name here}, Printed 4/11/2013
HydroCADw 1000 o/n 07478+ 2012 HydroDAD Sof lware Salunorr, 11LC
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Prepared by {enter your company name here}
HydroCAD® 10.00 s/n 07478 © 2012 HydroCAD Software Solutions LLGC

REPORT

Printed 4/11/2013

Page 2

Area Listing (all nodes)

Area CN Description

{acres) (subcatchment-numbers)
2.600 74 »>75% Grass cover, Good, HSG C (15)
2.600 74 TOTAL AREA
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Pre-Developed Conditions
Prepared by {enter your company name here} Printed 4/11/2013
HydroCAD® 10.00 s/n 07478 © 2012 HydroCAD Software Solutions LLC Page 3

Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.000 HS5G A

0.000 HS5G B

2.600 HSG C 18

0.000 HSG D

0.000 Other

2,600 TOTAL AREA

SAGE i
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Pre-Developed Conditions
Prepared by {enter your company name here} Printed 4/11/2013
HydreCAD® 10.00 s/n 07478 © 2012 HydroCAD Software Solutions LLC Page 4

Ground Covers {(all nodes)

H5G-A H5G-B HSG-C HSG-D Other Total  Ground Subcatchment
{acres) (acres) {acres}) {acres) (acres) {acres) Cover Numbers
0.000 0.000 2.600 0.000 0.000 2.600 >75% Grass caover, Good 13
0.000 0.000 2.600 0,000 0.000 2.600 TOTAL AREA

R N AN S TR ¥
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Pre-Developed Conditions Type I 24-hr 1 year Rainfall=2.50"
Prepared by {enter your company name here} Printed 4/11/2013
HydtoCAD® 10.0C0 s/n 07478 © 2012 HydroCAD Software Solutions LLC Page 5

Time span=5.00-20.00 hrs, dit=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=5CS
Reach routing by Star-Ind+Trans methad - Pond routing by Stor-ind methad

Subcatchment 15: Pre-developed (grass) Runoff Area=2.600 ac  0.00% Impervious Runoff Deplh>0.54"
Flow Length=400" Tc=18.4 min CN=74 Runofi=1.62 cfs 0.1186 af

Pond 2P: Discharge Point {existing conditions) Inflow=1.62 cfs 0.116 af
Primary=1.62 cfs 0.116 af

Total Runoff Area = 2.600 ac Runoff Volume = 0.116 af Average Runoff Depth = 0.54"
100.00% Pervious =2.600 ac  0.00% Impervious = 0.000 ac

PAGE 1 OF /8
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Pre-Developed Conditions Type If 24-hr 2 year Rainfall=3.10"
Prepared by {enter your company name here} Printed 4/11/2013
HydroCAD® 10.00 s/n 07478 © 2012 HydroCAD Software Solutions LLC Page 8

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runetf by SCS TR-20 method, UH=SCS
Reach routing by Stor-ind+Trans method - Pond routing by Stor-ind method

Subcatchment 15: Pre-developed (grass)  Runoff Area=2.600 ac  0.00% Impervious Runoff Depth>0.87"
Flow Length=400' Tc=18.4 min CN=74 Runoff=2.77 c¢fs 0.189 af

Pond 2P: Discharge Point (existing conditions) Inflow=2,77 cfs 0.189 af
Primary=2.77 ¢fs (.189 af

Total Runoff Area = 2.600 ac  Runoff Volume = 0.189 af Average Runoff Depth = 0.87"
100.00% Pervious = 2.600 ac  0.00% Impervious = 0.000 ac
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Pre-Developed Conditions Type If 24-hr 15 year Rainfali=5.30"
Prepared by {enter your company name here} Printed 4/11/2013
HydroCAD® 10.00 s/n 07478 © 2012 HydroCAD Software Solutions LLC Page 11

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 15: Pre-developed (grass)  Runoff Area=2.600 ac  0.00% Impervious Runoff Depth>2.39"
Flow Length=400"' Tc=18.4 min CN=74 Runoff=7.84 cfs 0.517 af

Pond 2P: Discharge Point (existing conditions) Inflow=7.84 cfs 0.517 af
Primary=7.84 cfs 0.517 af

Total Runoff Area = 2,600 ac Runoff Volume = 0.517 af Average Runoff Depth = 2.39"
100.00% Pervious = 2,600 ac  0.00% Impervious = 0.000 ac

PAGE Y 0 [t
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Pre-Developed Conditions add 25 year event Type Il 24-hr 25-Year Rainfall=5.70"
Prepared by {enter your company name here} Printed 5/22/2014
HydroCAD® 10.00 s/n 07478 © 2012 HydroCAD Software Solutions LLC Page 5

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 15: Pre-developed (grass)  Runoff Area=2.600 a¢  0.00% Impervious RAunoff Depth>2.69"
Flow Length=400' Tc=18.4 min CN=74 Runotf=8.84 c¢fs 0.583 af

Pond 2P: Discharge Point (existing conditions) Inflow=8.84 cts 0.583 af
Primary=8.84 cfs 0.583 al

Total Runoff Area = 2,600 ac Runoff Volume = 0.583 af Average Runoff Depth = 2.69"
100.00% Pervious = 2.600 ac  0.00% impervious = 0.000 ac

Post-Developed Conditions add 25 year event Type ll 24-hr 25-Year Rainfall=5.70"
Prepared by {enter your company name here} Printed 5/22/2014
HydroCAD® 10.00 s/n 07478 © 2012 HydroCAD Software Solutions LLC Page 6

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 paints
Runoft by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Post-developed Runoff Area=2.600 ac B5.00% Impervious Runoff Depth>4.99"
Flaow Length=400" Te=15.8 min CN=394 Runoff=14.96 cis 1.080 af

Pond 2P: Detention Basin Peak Elev=537.03' Storage=0.464 af Inflow=14.96 ¢fs 1.080 af
Cutilow=7.98 cfs 0.821 af

Total Runoff Area = 2.600 ac Runoff Volume = 1.080 af Average Runoff Depth = 4.99"
15.00% Pervious = 0.390 ac  85.00% Impervious = 2.210 ac

HAE 24 D A
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Pre-Developed Conditions Type Il 24-hr 100 year Rainfall=7.20"
Prepared by {enter your company name here} Printed 4/11/2013
HydroCAD® 10.00 s/n 07478 @ 2012 HydroCAD Software Solutions LLC Page 14

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by 3CS TR-20 method, UH=5CS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Pre-developed (grass) Runoff Area=2.600 ac 0.00% Impervious Runoff Depth=3.89"
Flow Length=400' Tc=18.4 min CN=74 Runoff=12.71 cis 0.844 af

Pond 2P: Discharge Point (existing conditions) Inflow=12.71 cfs 0.844 af
Primary=12.71 cfs (0.844 af

Total Runoff Area = 2.600 ac Runoff Volume =0.844 af Average Runoff Depth = 3.89"
100.00% Pervious = 2,600 ac  0.00% Impervious = 0.000 ac

FAGE P8 OF /b
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Prepared by {enter your company name here}
HydreCAD® 10.00 s 07478 © 2012 HydroCAD Software Solutions LLC

Printed 4/21/2013

Soi Listing {(all nodes)

Area Soil Subcalchment
(acres) Group Numbers

0.000 H5G A

0.000 HSG B

2600 HSG C 15

0.000 HSG D

0.000 Other

2.600 TOTAL AREA
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o7 EAST TERRA L ANE DR A
Post-Developed Conditions Type It 24-hr 2 year Rainfall=3.10"
Prepared by {enter your company name here} Printed 4/21/2013
HydroCAD® 10.00 s/n 07478 € 2012 HydroGAD Soitware Solutions LLG
Hydrograph for Subcatchment 1S: Post-developed
Time Precip. Excess Runaft Time Precip. Excess Runof{
(hours) (inches) (inches) (cfs) (hours) {inches} (inches) (cfs)
0.00 0.00 0.00 0.00 13.00 2.39 1.77 Q.67
0.25 0.0 0.00 ¢.00 13.25 244 1.81 0.48
0.50 0.02 0.00 0.00 13.50 2.48 1.85 0.42
0.75 0.02 0.00 0.00 13.75 2.51 1.88 0437
1.00 0.03 0.00 0.00 14.00 2.54 1.91 0.33
1.25 0.04 0.00 0.00 14.25 257 1.94 0.29
1.50 0.05 Q.00 0.00 14.50 2.60 1.96 0.27
1.75 0.08 .00 0.00 14.75 2.62 1.99 0.26
2.00 0.07 0.00 0.00 15.00 2.65 2.t 0.25
2.25 0.08 Q.00 0.00 15,25 2.87 2.03 0.23
2.50 0.09 0.00 0.00 15.50 2.69 2.05 0.22
2.75 0.10 .00 0.00 15.75 271 2.07 0.2%
3.00 011 0.00 0.00 16.00 273 209 0.18
3.25 0.12 0.00 0.00 16.25 2.75 2.10 .18
3.50 .13 0.00 000 16.50 2.76 212 a7
3.75 0.14 000 0.00 16.75 2.78 214 a.17
4.00 0.15 0.00 0.00 17.00 2.80 215 017
4.25 0.18 0.00 0.01 1725 2.1 217 0,16
450 0.17 0.00 0.01 17.50 2.83 2.18 a.1§
4.75 0.18 0.00 Q.02 17.75 2.84 2.20 Q.15
5.00 0.20 0.01 0.02 18.00 2.86 221 Q.15
5.25 0.21 Q.01 0.02 18.25 2.87 2.22 0.14
5.50 0.22 0.01 0.03 18.50 2.88 224 014
575 0.23 0.02 0,03 18.75 2.89 2.25 0.13
6.00 Q.25 0.02 0.04 19.00 291 2.26 0.13
6.25 0.26 0.02 0.04 19.25 292 2.27 012
6,50 0.28 0.03 0.05 19.50 2.93 2.28 012
6.75 0.29 0.03 0.05 1975 2.94 229 o
7.00 0.31 0.04 0.08 20.00 295 2.30 o
7.25 0.32 0os 0.06 20 25 2.96 2.3 0.10
7.50 0.34 005 0.07 20.50 297 232 010
7.75 0.36 0.08 oo7 2075 2.98 2.33 0.10
8.00 037 0.07 0.08 21.00 299 2.34 0.10
825 0.39 0.08 0.09 21.25 3.00 2.35 0.10
8.50 o.M 0.09 010 21.50 3.01 2.36 0.10
8.75 0.43 010 a1 2175 3.02 237 0,10
9.00 0.45 011 D13 22.00 303 2.38 0.10
9.25 .48 013 0.14 22.25 3.04 2.39 0.09
9.50 .51 G.14 Q15 22.50 3.05 240 0.09
9.75 0.53 0.16 0186 2275 3.08 2.40 0.09
10.00 056 Q.18 Q.18 2300 3.07 2.41 0.08
10.25 .59 020 0.21 23.25 3.07 242 0,09
10.50 0.63 0.22 0.25 23.50 3.08 2.43 0.09
10.75 0.68 0.25 0.30 2375 3.09 2.44 .09
11.00 0.73 0.23 0.36 24 00 310 245 009
11.25 0.79 034 0.45
11.50 088 0.40 060
1175 1.20 0.67 1.50
12.00 2.06 1.45 6.49
12.25 2.19 1 67 3.65
12,50 2.28 1.66 1.30
1275 2.34 1,72 0.74
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Post-Developed Conditions Type Il 24-hr 2 year Rainfall=3.10"
Prepared by {enter your company name here} Printed 4/21/2013
HydroCAD® 10.00 s/n 07478 © 2012 HydroCAD Software Solutions LLC Page 15

Summary for Pond 2P: Detention Basin

Inflow Aroa = 2.600 ac, 85.00% Impervious, Inflow Depth > 2.44" for 2 year event

Inflow = 7.62cis @ 1207 hrs, Volume= 0529 af

Qutllow = 1.11¢cis @ 12.56 hrs, Volume= 0.289 af, Atlen=85%, Lag=29.5 min
Primary = 111 cls @ 1256 hrs, Volume= 0.289 af

Rouling by Stor-Ind methad, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev= 536.08' @ 12.56 hrs Surf.Area= 0.162 ac Storage= 0.300 af

Plug-Flow datention time= 250.2 min calculated for 0.289 at (55% of inflow)
Cenler-of-Mass det. time= 141.9 min { 933.9 - 792.0 }

Volume Invert  Avail.Storage Storage Description
Al 533.90' 0.650 af Custom Stage Data (Prlsmatic) Listed below {Recalc)
Elevation Surf.Area Inc.Stare Cum.Store
_ (feet} {acres) (acre-fest) {acre-leet)
533.90 0.001 0.000 0.000
534.00 0.129 0.007 0.007
535.00 0.136 0.132 0.139
536.00 0.180 0.148 0.287
537.00 0.184 0.172 0.459
538.00 0.197 0.190 0.850
Device Routing Invert  Outlel Devices
#1  Primary 533.90' 18.0" Round Culvert

L=58.0' HCP, groove end projecting, Ke= 0.200
Inlet / Qutiet Invert= 533.90' / 533.00' S=00155"" Cc=0.900
n=0.013 Conerele pipe, straight & clean. Flow Area= 1.77 sl

#2  Device 1 533.90" 2.0" Verl. Oriflce/Grate C= 0.600

#3  Device | 535.80' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Primary QutFlow Max=1.11cfs @ 12,56 hrs HW=536.08' (Free Discharge)
Tj=Cujvert (Passes 1.11 cfs of 11.87 cis potential flow}
Ez:OriflcefGrate (Orifice Controls 0,15 ¢fs @ B6.98 1ps)
3=Sharp-Crested Rectangular Welr (Weir Controls 0.96 cfs @ 1.74 Ips)

PAGTE o Fal
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Post-Developed Conditions Type Il 24-hr 2 year Rainfall=3.10"
Prepared by {enter your company name hare} Printed 4/21/2013
HydroCAD® 10.00 s/n 07478 © 2012 HydroCAD Software Solutions LLC Page 17

Hydrograph for Pond 2P: Detention Basin

Time Inflow Storage Elevation Primary
(hours) {ets) {acre-feet) {feet) (cfs)
0.00 0.00 g.000 533,50 0.00
0.50 0.00 0.00C 533.50 0.00
1.00 0.00 ¢.000 533.90 0.0
1.50 0.00 0.00C 533.80 .00
2.00 0.00 0.000 533.50 000
2.50 0.00 1.000 533.90 Q.00
3.00 0.00 0.000 533.50 0.00
3.50 0.00 4.000 533.90 .00
4.00 0.00 1.000 533.90 0.00
4.50 001 0.000 533,91 0.00
5.00 0.02 0.00% 53393 0.00
5.50 0.03 0.002 533.95 0.00
6.00 0.04 ¢.003 533.96 0.01
B.50 0.05 0.004 533.98 0.01
7.00 0.06 0.006 534.00 0.M
7.50 0.07 0.008 534.01 0.02
8.00 0.08 0.010 534.03 0402
8.50 0.10 0.013 534.05 003
4.00 0.13 04016 534.08 003
9.50 0.15 0.021 534.11 0.04
10.00 018 0.026 4834.15 0.04
10.50 0.25 0.033 534.20 005
11.00 0.36 0.043 534.28 006
11.50 0.60 0.060 534.41 0.07
12.00 6.49 0.147 535.06 011
12,50 1.30 0.300 536.08 1.09
3.00 0.57 0(.292 536.03 0.85
13.50 0.42 0.282 535 97 0 &0
14.00 0.33 0276 536.93 045
14.50 az27 0.271 535 90 036
15.00 0.25 0.26% 53588 o3
15.50 0.22 0.266 53587 0.27
16.00 0.19 0.265 535.86 .29
16.50 017 0.263 53585 a.21
17.00 0.7 0.261 535.84 019
17.50 0.18 0.260 53583 018
18.00 015 0.259 535.82 017
18.50 J.14 1.258 535.82 016
19.00 0.13 0.257 535.81 0.15
19,50 012 0.256 535.80 0.15
20.00 a.11 1255 535.80 014
20.50 0.10 0.253 5356.79 04
21.00 010 0.252 53577 014
21.50 0.10 a.250 53576 a.14
22.00 0.10 0.248 53575 14
22.50 0.09 0.246 535 74 014
23.00 0.09 0.244 53573 .14
23.50 009 0.242 535.71 014
24.00 0.09 0.240 53670 14

PALIE G S



07 EAST TERRA LANE DRAINAGE REPORT

Post-Developed Conditions Tvpe i 24-hr 15 year Rainfall=5.30"
Prepared by {enter your company name hera} Printed 4/21/2013
HydroCAD® 10.00 s/n §7478 © 2012 HydroCAD Software Solulions LLC Page 18

Time span=0.00-24,00 hrs, dt=0.05 hrs, 481 points
Funotf by SCS TR-20 method, UH=5CS
Reach routing by Stor-Ind+Trans methed - Pand routing by Ster-Ind method

Subcatchment 1S: Post-developed Runoff Area=2.600 ac  85.00% Imparvious Runcif Depth=4 59"
Flow Length=400' Tc=15.8 min CN=94 Runolf=13.84 cfs 0.935 af

Pond 2P: Detention Basin Peak Elev=536.90' Slorage=0.441 al Inflow=13.84 cfs 0.395 af
Outflow=6.92 cts 0.736 af

Total Runoff Area = 2.600 ac Runoff Volume = 0.995 af Average Runoff Depth = 4.59"
15.00% Pervious = 0.390 ac  85.00% Impervious = 2.270 ac

HAGGE 49 (1t
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o7 EAST TERRA LANE DRAINAGE REPORT

Post-Developed Conditions Type if 24-hr 15 year Rainfali=5.30"
Prepared by {enter your company name here} Printed 4/21/2013
HydroCAD® 10.00 s/n 07478 © 2012 HydroCAD Software Solutions LLG Page 19

Summary for Subcatchment 15: Post-developed

Runoft = 13.84 cls @ 12.07 hrs, Volume:= 0.995 af, Depth> 4.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span=0.00-24.00 hrs, dt= .05 hrs
Type il 24-hr 15 year Rainjali=5.30"

Arsa{ac) CN Description
2.600 94 Urpan commercial, 85% imp, HSG C
0.390 15.00% Pervious Area
2.210 85.00% Impervicus Area

Tc Length Slope Velocity Capacity Descripfion
{min)_ {feset) (fuit)  (ii/sec) (cis)

14.5 100 0.0200 0.11 Sheet Flow, A-B
Grass: Dense n=0.240 P2= 3.10"
1.3 300 00338 3.73 Shallow Concentrated Flow, B-C

Paved Kv=20.3 fps

15.8 400 Total

Subcatchment 1S: Post-developed
Hydragraph

i reezel
Type Hl 24-hr -

2] | 15 year Rainfall=5.30" f 1
" Runoff Area=2.600 ac :
“1'| Runoff Volume=0.995 af /i

- 0
£ ,| | Runoff Depth>4.59" ,
¢ ;| | Flow Length=400' ]/
*1 ] Te=15.8 min M-
LY
CN=94
4
: A
? ¢
o i o2 VT e T . .
W il i i
o ] > K} 4 b3 B I3 H ) ‘.D " 172 13 12 15 6 17 48 579 20 21 22 23 24

Time (hours)
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EAST TERRA

Post-Developed Conditions
Fropared by {entar your company name hers}

RydroCAD® 10.00 s/n 07478 @ 2012 HydroCAD Software Solutions LLC

LANE

DRAINAGE

Type I 24-hr 18 year Rainfall=5.30"
Printed 4/21/2013

Page 20

Hydrograph for Subcatchment 18: Post-developed

Time Precip. Excess Runoff Time Precip. Excess Runoff
{hours) {inches) (inchas) {cis) {hours} (inches} (inches) (cfs)
0.00 0.00 0.00 0.00 13.00 4.09 3.41 1.01
0.25 0.01 0.00 0.00 13.25 4147 3.49 0.84
0.50 0.03 0.00 0.00 13.50 4.23 3.85 0.74
0.75 Q.04 0.00 0.00 13.75 4.29 3.61 0.64
1.00 0.06 0.00 Q.00 14,00 4.35 3.66 0.57
1.25 0.07 0.00 0.00 14.25 4,39 g 0.51
1.30 0.03 Q.00 Q.00 14.50 4.44 3.76 0.48
1.75 0.10 .00 0.00 14.75 4.48 380 0.46
2.00 012 0.00 0.00 15.00 4.52 3.84 0.43
2.25 013 Q.00 .00 15.25 4.56 3.88 4.1
2.50 0.15 0.00 0.00 15.50 4.60 3.91 0.39
2.75 Q17 Q.00 c.ol 15.75 4.63 3.95 0.36
3.00 0.18 0.00 o.02 16.00 4.66 3.98 0.34
3.25 0.20 0.01 0.03 16.25 4,59 4.01 0.32
3.50 0.22 0.0 0.04 16.50 4,72 4.04 0.31
3.75 0.24 0.02 0.04 16.75 475 406 0.30
4,00 0.25 Q.02 0.05 17.00 4.78 4.09 029
4.25 0.27 0.03 0.08 17.25 4.81 4,12, 0.28
4.50 .29 0.03 0.07 17.50 41,83 414 0.27
475 o 0.04 0.03 17.75 4.88 447 0.26
5.00 0.33 0.05 0.09 18.00 4.85 419 0.25
525 .36 0.06 0.10 18.25 41,90 4.21 ¢.25
5.50 0.38 0.07 0.10 18.50 4,93 4.24 0.24
575 0.40 0.08 0.1 18.75 4.95 4.26 0.23
6.00 0.92 .09 0.12 19.00 4.97 4.28 0.22
6.25 045 0.1 013 19.25 4.99 4.30 0.21
6.50 047 012 0.14 18.50 5.01 4.32 020
6.75 .50 0.14 0.15 19,75 5.03 4.34 0.20
7.00 0.52 015 0.16 20.00 5.05 435 019
7.25 0.55 17 49.17 20.25 5.06 4.97 018
7.50 0.58 0,19 0.18 20.50 5.08 4138 018
7.75 .61 0.21 0.19 20.75 5.10 410 017
8.00 0.64 .23 0.20 21.00 51 442 a17
8.25 067 0.25 0.21 21.25 5.13 4.44 0.17
B.50 0.70 0.27 0.24 21.50 515 .95 017
8.75 0.74 0.30 0.27 2175 516 .47 17
9.00 078 0.33 0.30 22.00 5.18 4.48 017
9.25 0.82 .36 0.33 22.25 5.19 4.50 Q18
9.50 0.8 0.39 0.34 22.50 5.21 4.51 0.18
9.75 0.91 0.43 0.36 2275 523 4.53 0.18
10.00 0.96 0.47 0.40 23.00 5.24 4.85 0.18
10.25 1.02 052 0.46 23.25 5.26 4.56 0.16
10.50 1.08 0.57 0.53 23.50 527 4.58 0.16
10.75 1.16 0.64 0.62 23.75 5.29 4.59 015
11.00 1.25 071 0.74 24.00 5.30 4.60 0.15
11.25 1.38 0.81 0.90
11.50 1.50 0.94 1.19
11.75 2.05 1.44 2.89
12.00 3.51 285 1192
12.25 3.74 3.07 6.55
12.60 3.90 3.22 2.32
12.75 4.00 3.33 1.30

HAGIL
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07 EAST TERRA LANE DRAINAGE REPORT

Post-Developed Conditions Type I 24-hr 15 vear Raintail=5.30"

Prepared by {enter your company name here} Printed 4/21/2013
HydreCAD® 10.00 s/n0 07478 © 2012 HydroCAD Soliware Solutions LLC Pagse 21

Summary for Pond 2P: Detention Basin

Intlow Area = 2.600 ac, 85.00% |Impervious, Inflow Depth > 4.59" for 15 year event
Inflow = 13.84 cis @ 12.07 hrs, Volume= 0.995 af

Outflow = 6.92cls @ 12.25 hrs, Volume= 0.736 af, Atten=50%, Lag= 10.6 min
Primary = 692cls @ 12.25hrs, Volume= 0.736 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=536.90' @ 1225 hrs Surl.Area=0.182 ac Storage= 0.441 af

Plug-Flow detention time= 162.7 min calculated for 0.736 af (74% of inflow}
Center-ol-Mass det. time= 74.2 min { 849.7 - 775.5 )

Volume invert  Avail.Storage Storage Description
#1 533.90" 0.650 af Custom Stage Data (Prismatic) Listed below {Recalc)
Elevation Surf Area Inc.Store Cum, Store
(leet} {acres) (acre-teat) {acre-feet)
533.90 0.00% 0.000 0.000
534.00 0.129 0.007 0.007
535.00 0.136 0.132 0.139
536.00 0.160 0.148 0.287
537 00 0.184 0172 0.459
538.00 0.197 0.190 0.650
Device Houting Invert  Qutlel Davices
#1  Primary 533.90" 18.0" Round Culvert

L=58.0' HCP, groove end projecting, Ke= 0.200
Intet / Quilet Invert= 533.90'/ 533.00' S=0.0155" Ce=0.900
n=0.013 Concrete pipe, straight & clean, Flow Area= 1.77 si

#2  Device 1 533.90° 2.0" Vert. Orifice/Grate C=0.600

#3  Davice 1 535.80° 2.0' long Sharp-Crested Rectangular Weir 2 Encd Contraction(s)

Primary QutFlow Max=691 cfs @ 12.25 lwvs HW=536.90" (Free Discharge)
1=Culvert (Passes 6.91 cfs of 14.62 cfs potential flow}
2=0rifice/Grate {Critice Controls 0.18 cfs @ B8.23 fps)
3=8harp-Crested Rectangular Weir (Weir Controls 6.73 cfs @ 3.43 fps)

HACTE G dy
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807 EAST TERRA LANE DRAINAGE REPORT

Post-Developed Conditions Type It 24-hr 15 year Rainfall=5.30"
Prepared by {enter your company name here} Printed 4/21/2013
HydroCAD® 10.00_s/n 07478 © 2012 HydroeCAD Scitware Solulions LLC Page 23

Hydrograph for Pond 2P: Detention Basin

Tirme Inflow Storage  Elevation Primary
{hours) (cfs) {acre-feen) {feel) {cfs)
0.00 0.00 0.000 533.90 0.00
.50 0.00 0.000 53390 0.00
1.00 0.00 0.000 533.90 0.00
1.50 0.00 0.000 533.90 0.00
2.00 0.00 0.000 533.90 0.00
250 0.00 g.00C 533,90 0.00
3.00 0.02 0.000 533.92 0.00
350 0.04 0.002 533.95 0.00
4.00 0.05 0,003 533.97 0.01
4.50 0.07 0.005 533.99 0.1
5.00 0.08 0.403 534.01 0.02
5.50 0.10 0011 534.03 0.02
8.00 g.12 0.015 534.06 0.03
5.50 0.14 0.013 534,09 0.03
7.00 0.16 0.023 534,13 0.04
7.50 0.18 0.029 534,17 0.05
8.00 0.20 0.035 634 .22 0.05
8.50 0.24 0.042 534.27 0.06
9.00 0.30 0.050 534,34 0.06
9.50 0.34 0.061 534.42 ¢.07
10.00 0.40 0.073 534,51 0.08
10.50 0.53 0.089 534.63 Q.08
11.00 Q.74 0.111 534,79 0.09
11.5¢ 1.19 0.145 535,04 0.1%
12.00 11.92 0,308 536.13 1.35
12.50 2.32 0.396 536.65 4,86
13.00 1.09 0.326 536,24 1.96
13.50 Q.74 0.300 536.08 111
14.00 0.57 0.289 536.01 0.78
14.50 0.48 0.282 535.57 .60
15.00 0.43 0.278 635.95 0.51
15.50 0.39 0.276 535.53 0.45
16.00 0.34 0.273 53561 0.39
16.50 0.31 0.271 5356.90 0.35
17.00 0.29 0.269 535,89 032
17.50 0.27 0.268 535.88 0.30
18.00 0.25 0.267 53587 0.28
18.50 0.24 0.266 53587 0.26
19.00 Q.22 0.265 535 86 0.25
19.50 0.20 0.264 535.85 0.23
20.00 0.19 0.263 535.85 0.22
20.50 0,18 0.262 53584 0.20
21.00 017 0.281 53584 019
21.50 g7 0.260 536,83 .18
22.00 017 0.260 535.83 018
22,50 0.16 0.260 535.83 017
23.00 G168 0.253 535.82 07
23.50 016 0.259 53582 017
24.00 015 0.258 535,82 0.16

HALE IR A



8

07 EAST TERRA LANE DRAINAGE REPORT

Post-Developed Conditions Type It 2d4-hr 100 year Rainfali=7.20"
Prepared by {enter your company name here} Printed 4/21/2013
HydroCAD® 10.00 s/n 07478 © 2012 HywlroCAD Sofiware Solutions LLC Page 24

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runofi by SCS TR-20 method, UH=5CS
Reach routing by Stor-ind+Trans method - Pond rauting by Stor-Ind method

Subcatchment 1S: Post-developed Runoff Area=2.600 ac  85.00% Impervious Runcff Depth=>6.47"
Flow Lenglh=400" Tec=15.8 min CN=54 Runoff=19.14 cfs 1.402 af

Pond 2P: Detention Basin Peak Elev=037.44' Slorage=0.541 at Inllow=19.14 cis 1.402 af
Outflow=11.69 ¢fs 1,132 af

Total Runoff Area = 2,600 ac Runoff Volume = 1.402 at Average Runoff Depth = 6.47"
15.00% Pervious = 0.390 ac  85.00% Impervious = 2.210 ac

FAGE Ly OF
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807 EAST TERRA LANE DRAINAGE REPORT

Post-Developed Conditions Type 1 24-hr 100 year Rainfall=7.20"
Prepared by {enter your company name here} Printed 4/21/2013
HydroCAD® 10.00 s/n 07478 @ 2012 HydroCAD Software Solutions LLC Page 25

Summary for Subcatchment 15: Post-developed

Runoft = 1914 cis @ 12.07 brs, Volume= 1.402 af, Depth> 6.47"

Runoff by SCS TR-20 method, UH=5CS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |l 24-hr 100 year Rainfall=7.20"

Area (ac) CN _ Description
2.600 94  Urban commercial, 85% imp, HSG C

0.330 15.00% Pervious Area
2210 85.00% lrmpervious Area
Tc Length Slope Velocity Capacity Description
{min)__ {fest) (fuft)  (H/sec) (cfs)
14,5 100 0.0200 0.11 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.10"
1.3 300 0.0338 3.73 Shallow Concentrated Flow, B-C

Paved Kv=20.31fps

15.8 400 Total

Subcatchment 15: Post-developed

"W

1 Runoff Volume=1.402 af

Hydrograph
o
20~ IEE
i | Type Hl 24-hr |
18
171 | 100 year Rainfall=7.20" ||
16
{ | Runoff Area=2.600 ac J

£ ”1 | Runoff Depth>6.47"
21 | Flow Length=400'
a1 | Te=15.8 min
s| | CN=94
5
4
a ) ‘é\
2 o e
Y e
OUI23456i’E!S)IUHIP!:!III|5|C.1;’IB19202!22232-1

Time (hours)
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Post-Developed Conditions

Prepared by {enter your company name here}
HydroCAD® 10.00 s/n 07478 © 2012 HydroCAD Software Solutions LLC

TERRA

LANE

DR AI

Time Precip. Excess Runoff
(hours) {inches) (inches) (cfs)
0.00 0.00 .00 0.00
0.25 0.02 0.00 0.00
0.50 0.04 .00 0.00
0.75 0.06 0.00 0.00
1.00 0.08 0.00 0.00
1.25 0.10 0.00 Q.00
1.50 012 0.00 0.00
1.75 0.14 0.00 .00
2.00 a16 0.0 0,01
2.25 0.18 0.00 Q.02
2.50 0.20 0.0 0.03
2.75 0.23 0.01 0.05
3.00 0.25 0.02 0.06
3.25 0.27 0.03 0.07
3.50 0.30 0.04 0.08
a7 0.32 0.04 0.10
4.00 0.35 0.06 011
4.25 037 0.07 012
4.50 0.40 0.08 013
4.75 0.43 0.09 0.14
5.00 0.45 0.11 Q.15
5.25 0.48 0.13 017
5.50 0.51 0.15 .18
5.75 0.54 0.16 .20
8.00 0.58 0.18 a1
8.25 0.61 0.21 0.22
650 0.64 0,23 0.24
6.75 0 68 0.25 0.25
7.00 0.71 0.28 0.26
7.25 0.75 0.31 ¢.28
7.50 0.79 0.33 0.29
7.75 0.82 0.36 0.30
8.00 0.86 0.39 (U]
8.25 0.91 0.43 0.33
8.50 0.95 0.46 0.37
B.75 1.00 0.51 0.4
9.00 1.068 0.55 0.46
9.25 1.12 0.50 0.5¢
9.50 1.17 0.65 0.51
.75 1.23 0.70 0.53
10.00 1.30 Q.76 0.59
10.25 1.38 0.83 0.67
10.50 1,47 091 Q.77
10.75 1.57 1.00 0.80
11.00 169 1,11 1.07
11.25 1.84 1.25 1.30
11.50 2.04 1.43 169
11.75 2.79 2.14 4.08
12.00 ATT 4.08 16.53
12.25 5.08 4.38 8.03
12.50 5.29 4,60 3.18
12.75 5.44 4,74 1.79

Time Precip. Excess

hours
13.00
13.25
13.50
13.75
14.00
14.25
14.50
14.75
15.00
15.25
15.50
15.75
16.00
16.25
16.50
1675
17.00
17.25
17.50
17.75
18.00
18.25
18.50
18.75
19,00
19.25
19,50
19.75
20.00
20.25
20.50
20.75
21.00
21.25
21.50
21.75
22.00
22.25
22.50
22.75
23.00
23.25
23.50
23.75
24.00

inches,

5.56
5.66
5.75
5.83
5.80
5.97
6.03
6.09
6.15
6.20
6.25
6,29
6.34
6.38
§.42
6.46
6.49
6.53
6.56
5,60
6.63
6.66
6.69
6.72
6.75
6.78
G.B1
6.83
6.85
6.88
6.90
6.92
6.95
6.97
6.99
7.01
7.03
7.06
7.08
7.10
712
7.14
7.16
7.18
7.20

inches

4.86
4.96
5.05
513
5.20
5.27
5,33
5.39
5.44
5.49
5.54
5,59
5.63
5.67
5.71
5.75
5.78
5.82
586
5.88
592
5.95
558
6.0%
6,04
6.07
6.10
612
6.14
6.17
6.15
G.21
8.2
6.26
6.28
6.30
632
6.34
6.36
6.39
641
6.43
6.45
6.47
6.49

Hydrograph for Subcatchment 1S: Post-developed

Hunoff

cls
1.38
1.15
1.01
Q.88
0.78
070
0.66
0.63
0.59
0.56
0.53
0.49
0.46
0.43
0.42
0.41
0.40
0.38
037
0.36
0.5
0.34
0.33
03
0.30
0.29
Q.28
a.27
025
0.25
Q.24
0.24
0.24
0.23
0.23
n.23
0.23
0.22
0.22
0.22
0.22
022
Q.29
0.21
021

HAGE

Type il 24-hr 100 year Rainfall=7.20"
Primed 4/21/2013
Page 26
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07 EAST TERRA LANE DRAINAGE REPORT

Post-Developed Conditions Type Il 24-hr 100 year Rainfali=7.20"

Prepared by {enter your company name here} Printed 4/21/2013
HydroCAD® 10.00 sin 07478 © 2012 HydroCAD Software Solutions LLC Page 27

Summary for Pond 2P: Detention Basin

Inflow Area = 2,600 ac, 85.00% Impervious, Inflow Depth > 6.47" {for 100 year event
Inflow = 19.14 cfs @ 12.07 hrs, Volume= 1.402 af

Oufflow = 11.69cfs @ 12.21 hrs, Volume= 1.139 af, Aften=239%, Lag=8.5min
Primary = 11.69cfs @ 12.21 hrs, Volume= 1.135 at

Routing by Stor-Ind methed, Time Spans 0.00-24.00 hrs, dt=0.05 hrs
Peak Eley= 537.44' @ 12.21 hrs Surl.Area=0.190 ac Storage=0.541 af

Piug-Flow detention time= 141.2 min calculated for 1.139 af (81% of inflow}
Center-of-Mass det. time= 65.1 min { 832.5 - 767.4 }

Volume Invert _ Avail Storage  Storage Description
#1 533.50' 0.650 af Custom Stage Data (Prismatic) Listed below {Recalc})
Elevation Sud.Area Inc.Store Cum.Stare
{feet) {acres} {acre-feat) {acre-feet)
533.90 0.001 0.000 0.000
534,00 0.129 0.007 0.007
535.00 0.136 0.132 0.139
536.00 0.160 0.148 0.287
537.00 0.184 0.172 0.459
538.00 0.197 0.190 0.650
Device  Routing Inverl  Qutlet Devices
#1  Primary 533.90'° 18.0" Round Culvert

L=58.0" RCP, groove end projecting. Ke=0.200
Inlet 7 Qutlat lnvert= 533.90' / 533.00' 5= 0.0155"" Cc=10.800
n= 0,013 Caoncrete pipe, straight & clean, Flaw Area=1.77 sf

#2  Device 1 533.00" 2.0" Vert. Orifice/Grate  $=0.600

#3  Device 1 535 B0" 2.0' long Sharp-Crested Rectangular Weir 2 End Conlraction{s)

Primary OutFlow Max=11.63 cfs @ 12,21 hrs HW=537.43" (Free Discharge)
=Culvert (Passes 11.63 cis of 16.16 cfs potential fow)
EZsOrlflce/Grale {Qrifice Controls 0.20 cfs @ 8,94 fps)
3=Sharp-Crested Rectangular Weir (Weir Conirols 11.43 cfs @ 4,18 [ps)

PACE B O
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8 07 EAST TERRA LANE DRAINAGE REPORT

Post-Developed Conditions Type if 24-hr 100 year Rainfall=7.20"
Prepared by {enter your company name here} Printed 4/21/2013
HydroCAD® 10.00_s/n 07475 © 2012 HydroCAD Software Solutions LLC Page 29

Hydrograph for Pond 2P: Detention Basin

Time Inflow Storage  Elevation Primary
{hours} {cis) {acre-feet} (feet) {cfs)
0.00 {.00 0.000 533.90 0.00
0.50 0.00 0.000 533.90 0.00
1.00 0.00 0.000 533.90 o.00
1.50 0.00 G.000 533.90 0,00
2.00 0.0 0.000 533.90 .00
2.50 0.03 0.0M 533.93 0.00
3.00 0.06 0.003 533.96 Q.01
3.50 0.08 {.005 533,99 0.0t
4.00 on 0.009 534.02 .02
4.50 013 Q.013 534.05 Q.03
5.00 0.16 0.017 534.08 Q.03
5.50 o118 0.023 53413 .04
6.00 Q.21 ¢.029 534,17 .05
8,50 Q.24 0.036 534.23 0.05
7.00 0,26 0.044 534.29 0.06
7.50 0.29 0.053 534.36 0.06
8.00 Q.31 0.063 504,43 0.07
8.50 0.537 0.074 534.51 0.08
9.00 .46 0.087 534,62 0.08
9.50 0.51 0.104 534.74 0.08
10.00 .59 g.122 534.88 0.10
10.50 o.77 J.146 53505 0.1
11.00 1.07 179 535.28 Q.12
1150 1.68 0.228 535.62 0.13
12.00 16.53 0.415 536.76 573
12.50 318 0.450 536,95 7.33
13.00 1.35 {.345 536.35 269
13.50 1.01 0.312 53615 1.48
11.00 0.78 G.298 53G.07 1.03
14,50 0.66 0.290 536.02 0.60
15.00 059 ¢.285 535.95 0,68
15.50 0.53 o282 53k97 0.60
16.00 .46 0.279 535,95 0.53
16.50 0.42 0277 535.94 0.47
17.00 0.40 0.275 bah92 0.43
17.50 0.37 0.274 53592 0.40
18.00 0.35 0.272 535.91 ¢.38
18.50 033 0.271 535.90 0.35
19.00 0.30 0.270 535.89 0.33
18.50 0.28 {.269 535.88 [ERe)]
2000 0.25 {.268 535.88 029
2050 .24 () 266 535.87 026
21.00 0.24 0.266 535.86 025
2150 0.23 0.265 535.86 0.24
22.00 023 0.265 535.86 .24
22.50 0.22 0.264 535.86 023
2300 0.22 0.264 535.85 023
23 50 021 (3263 535.85 Q.22
24.00 0.21 0.263 53585 022
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NAGE REPORT

Printed 4/21/2013
Page 2

Area Listing (all nodes)

Arga CN Descriplion

(acres) {subgatchment-numbers)
2600 94 Urban corrimercial, B5% imp, HSG G [15)
2.600 94 TOTAL AREA
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Post-Developed Conditions blocked

Prepared by {enter your company name here} Printed 4/21/2013
HydroCAD® 10.00 s/n 07478 © 2012 HydreGAD Scftware Solulions LLC Page 4

Ground Covers (all nodes)

HSG-A H3G-8 HSG-GC HEG-D Other Tatal Ground Subcatchment
{acres) (acres) (acres) {acres) {acres) {acres) Cover Numbers
0.000 0.000 2.600 0.000 0.000 2.600 Urban commaercial, 85% imp 18
0.000 0.000 2.600 0.000 0.000 2600 TOTAL AREA
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Post-Developed Conditions blocked
Prepared by {enter your company name hera} Printed 4/21/2013
HydroCAD® 10.00 s/n 07478 © 2012 HydroCAD Software Solutions LLG Page 5

Pipe Listing (alt nodes)

Line# Node In-invert  QOul-lnvert Lengih Slope n Diam/MWidth Height  Inside-Fill
Number {feet) {fest) (fest) (ft/tt) (inches) (inches) {inches)
1 2P 533.90 533.00 58.0 0.0155 0.013 18.0 0.0 0o
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Post-Developed Conditions blocked Type H 24-hr 100 yaar Rainfall=7.20"

Prepared by {snter your company name here} Printed 4/21/2013
HydroCAD® 10,00 s/n 07478 © 2012 HydroCAD Software Solutions LLC Page 18

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 methed, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind methed

Subcatchment 15: Post-developed Runoif Area=2.600 ac 85.00% Impernvicus Runofi Depth>6.47"
Flow Length=400' Tc=15.8 min CN=94 Runofi=19.14 cfs 1.402 af

Pond 2P: Detention Basin Peak Elev=537.49" Slorage=0.552 af Inflow=19.14 cfs 1.402 af
Quitiow=11.98 ¢fs 1.130 af

Total Runoff Area = 2,600 ac Runoff Volume = 1.402 af Average Runoff Depth = 6.47"
15.00% Pervious = 0.390ac  B85.00% Impervious = 2.210 ac
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Post-Developed Conditions blocked Type H 24-hr 100 year Rainfall=7.20"
Prepared by {enter your company name hera} Printed 4/21/2013
HydroCAD® 10.00 s/n 07478 © 2012 HydroCAD Software Solutions LLC Page 19

Summary for Subcatchment 15: Post-developed
Runoff = 18.14cfs @ 12.07 hrs, Valume= 1.402 af, Depth> 6.47"

Runaff by 8CS TR-20 method, UH=8CS, Time Span:= 0,00-24.00 hrs, dt=0.05 hrs
Type |l 24-hr 100 year Rainfali=7.20"

Area (ac) CN_ Description
2.600 94  Urban commercial, B5% imp, HSG €

0.380 15.00% Pervious Area
2.210 B5.00% Impervious Area

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

14,5 100 6.0200 0.1 Sheet Flow, A-B
Grass: Dense n=0.240 P2=3.10"
1.3 30C 0.0338 3.73 Shallow Concentrated Flow, B-C

Paved Kv=20.3(ps

15.8 400 Total

Subcatchment 15: Post-developed

Hydrograph
20 [unact

91 | Type Nl 24-hr

w{ | 100 year Rainfall=7.20"

51 | Runoff Area=2.600 ac

| | Runoff Volume=1.402 af
1 | Runoff Depth>6.47" i

“1 | Flow Length=400'
#{ | Te=15.8 min p
CN=94

Flow (efs)

7
6
5.
§
3
2 =
a 1 2. 3 a 5 B ? 8 8 I-O 1112 13 {4 45 6 17 18 19 20 2 2‘? 21 24

Tima thaurs)
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Type if 24-hr 100 year Rainfall=7 20"
Printed 4/21/2013

Page 20

Time Precip. Excess RAunoff
(hours) {inches} (inchas) [cfs)
0.00 0.00 .00 0.00¢
0.25 0.02 0.00 0.00
0.50 0.04 0.60 0.00
0.75 0.06 0.00 0.00
1.00 0.08 0.00 Q.00
1.25 0.10 0.00 0.00
1.50 0.12 0.00 0.00
1.75 0.14 0.00 0.00
2.00 0.16 0.0¢ 0.01
2.25 0.18 0.00 0.02
2.50 0.20 0.01 0.03
275 0.23 0.0t 0.05
3.00 0.25 0.02 0.06
3.25 Q.27 0.03 0.07
3.50 0.30 0.04 0.08
3.75 0.32 0.04 0.10
4.00 0.35 0.06 0.11
4.25 0.37 0.07 a12
4.50 0.40 0.08 0.13
4.75 0.43 0.09 0.14
5.00 .15 0.1 0.16
5.25 0.48 0.13 0.7
5.50 .51 Q.15 0.18
5.75 0.54 .16 0.20
6.00 .58 0.18 021
6.25 Q.61 021 0.22
6.50 0.64 a.23 0.24
675 .68 .25 0.25
7.00 oM 0.28 0.26
725 Q.75 o Q.28
7.50 079 .33 0,28
7.75 0.82 0.36 0.30
8.00 0.85 0.39 Q.31
4.25 0.81 .43 0.33
8.50 0.94 .46 0.97
8.75 1.00 .51 0.41
9.00 1.08 0.55 .46
925 1.12 0.60 0.50
9.50 117 0.65 .51
9.75 1.23 0.70 053
10.0C 1.30 0.76 .59
10 25 1.38 0.83 0.67
10.50 1.47 0.9t Q.77
10.75 1.697 1.00 0.90
(100 1.69 1.1% 1.97
t125 1.84 1.25 1.30
11.50 2.04 1.43 1.69
11.75 2.79 2.14 4.08
1200 4.77 4.08 16.53
12.25 5.08 4,39 9.03
12.50 5.29 4.60 318
1275 5.44 4.74 1.79

Time Precip. Excess

hours,
13.00
13.25
13.50
13.75
14.00
14.25
14.50
14.75
15.00
15.25
15.50
15.75
16.00
16.25
16.50
16.75
17.00
17.25
17.50
17.75
18.00
18.25
18.50
18.75
19.00
19.25
19.50
19.75
20.00
20.25
2050
20.75
21.00
21.25
21.50
21,75
22.00
22.25
22,50
22.75
23.00
23.25
2350
2375
24.00

inches

5.56
5.66
5.75
5.83
580
597
6.03
6.09
6.15
5.20
6.25
5.29
6.34
6.38
B.42
6.46
6.49
6.53
6.56
6.60
6.63
6.66
6.69
6,72
6.75
6.78
581
583
6.85
6.88
6.90
6.92
6.95
6.97
6.99
7.01
7.03
7.06
7.08
7.10
712
7.14
7.16
7.18
T7.20

inches,

4.86
4.96
5.05
513
5.20
5.27
5.33
5.39
544
5.49
5.54
5.59
563
5.67
571
5.75
578
5.82
5,86
5.89
5.92
5.95
5,98
6.01
6.04
6.07
810
6.12
6.14
617
6.19
8.21
6.23
.26
6.28
5.30
632
8.34
£.36
6.39
6.41
£6.43
6.45
6.47
6.49

Hydrograph for Subcatchment 15: Post-developed

Runofi

cls
1.39
1.15
1.01
(.88
0.78
0.7C
0.66
0.63
0.59
0.56
0.53
0.49
0.48
0.43
042
041
0.40
0.38
0.37
0.36
0.35
0.34
0.33
0.31
c.30
0.29
c.28
0.27
0.25
0.25
0.24
0.24
0.24
0.23
.23
D.23
0.23
.22
0.22
0.22
0.22
0.22
0.21
a.21
a.21

Hatak
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Post-Developed Conditions blocked Type Il 24-hr 100 year Rainfall=7.20"

Prepared by {enter your company name here} Printed 4/21/2013
HydroCAD® 10.00 s/n 07478 © 2012 HydraCAD Software Solutions LLG Page 21

Summary for Pond 2P: Detention Basin

Inflow Area = 2.600 ac, 85.00% |mpervious, Inflow Depth = 6.47" for 100 year evant
Inflow = 1914 cfs @ 12,07 hrs, Volume= 1.402 af

Outflow = 11.98cfs @ 12.21 hrs, Volume= 1.130 af, Alten=37%, Lag=18.3 min
Primary = 11.98 cfs @ 12.21 tvs, Volume= 1.130 af

Routing by Stor-Ind methed, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Pezk Elev=537.49' @ 12.21 hrs SurlArea= 0.190 ac Storage= 0.552 al

Piug-Flow detantion time= 148.6 min calcutated for 1,128 af (80% of inflow)
Center-of-Mass det. lime= 72.6 min ( 840.0 - 767.4 )

Volume Invert  Avail.Storage  Storage Description
#1 533.90' 0.650 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surl Area Inc.Store Cum.Store

(feet) {acres) {acre-feet) (acre-feet)

533.90 0.001 0.000 0.000
534.00 0.129 0.007 0.007
535.00 0.136 0,132 0.138
536.00 0.160 0.148 0.287
537.00 0.184 0172 0.459
538.00 0.197 0.190 0.650

Device Bouting Invert__ Cutlet Devices
#1 Primary 533.90' 18.0" Round Culvert

L=58.0' RCP, grcove end projecting, Ke= 0,200
Inlet / Outiet Invert= 533.90'/ 533.00' S=0.0155 " Cc=0.900
n=0.013 Concrete pipe, straight & clean, Flow Area= 1.77 st

#2  Device 1 535.80' 2.0 long Sharp-Crested Rectangular Welr 2 End Cantraction{s)

Primary OutFlow Max=11.94 cfs @ 12.21 hrs HW=537.49' (Free Discharge)
1=Culvert {Passes 11.94 cfs of 16,31 cls potential flow)
1L—2:Slmrp-Crestecl Rectangular Weir (Weir Controls 11.94 cfs @ 4,25 ips)

PAGE G6Y OF
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Post-Developed Conditions blocked Type il 24-hr 100 year Rainfali=7.20"
Prepared by {enter your company name here} Printed 4/21/2013
HydroCAD® 10.00 s/n 07478 © 2012 HydroCAD Software Solutions LLC Page 23

Hydrograph for Pond 2P: Detention Basin

Time Intlow Storage Elevation Primary
{hours) {cfs) (acre-feet) {feel) {cts)
0.00 0.00 0,000 533.90 0.00
0.50 0.00 0.000 533.80 0.00
1.00 0.00 0.000 533.90 0.00
1.50 0.00 0.000 53390 .09
2.00 0.01 0 000 533.90 0.00
2.50 0.03 Q.001 533.83 0.00
3.00 0.06 0.003 533.96 0.00
3.50 0.08 0,006 533.99 Q.00
4.00 a.11 0.010 534.03 0.00
4.50 0.13 0.015 534.06 0.00
5.00 016 0.021 534,11 0.00
5.5 0.18 0.028 534.16 0.00
6.00 0.21 0.036 534.23 0.00
6.50 0.24 0.045 534,30 0.00
7.00 .26 (.085 534.37 0.00
7.50 .29 0.067 534.48 .00
8.00 0.31 0.07% 534.55 0.00
8.50 0.37 0.093 534 66 .00
9.00 .45 0.110 534,79 0.00
9.50 0.51 0130 534,94 0.00
10.00 .59 0,153 535,10 0.00
10.50 o.77 0.180 535,30 0.00
11.00 1.07 0.218 535.55 0.Q0
11.50¢ 1.69 0.272 53590 0.22
12.00 16.53 0.433 536.86 6.38
12,50 3.18 0.456 536.98 743
13.00 1.39 0.349 536,38 2.70
13.50 1.01 0316 536.18 1.47
14.00 0.78 0,302 536.10 1.02
14,50 .66 0.285 536.05 0.79
15.00 0.59 029 536.02 0.67
15.50 .53 0.288 536,00 0.59
16.00 .46 0.285 535.99 .52
16.50 0.42 0.283 535.97 0.47
17.00 .40 0.281 535,96 0,43
17.50 0.37 0.280 535.96 0.40
18.00 0.35 0.279 535.95 a.37
18.50 0.33 0.278 535.94 Q.35
19.00 0.30 0.277 535.94 0.33
19.50 .28 0.276 535.93 0.30
20.00 0.25 0.275 635.92 0.28
20.50 0.24 0.274 53592 0.26
21.00 0.24 0.273 53591 0.25
2150 0.23 0.273 635.91 0,24
22.00 0.23 0.273 53591 023
22.50 022 0,272 635.91 0.23
2300 0.22 0.272 535.% 0.22
23.50 0.21 {.272 535.90 022
24.00 021 Q.272 535.90 021
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CONCLUSION

As it demonstrated above the project objectives described in the introduction
has been met.
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Overflow Structure Detail

~/| Scale: Not To Scale

Tributary Area — 2.6 Acre.
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Tributary Area = 2.6 Acre.
C=0.8
Sediment Storage =100 cu.ft per Acre per year.

TOTAL Sediment Storage = 100 x 2.6 = 260 cu.ft. per
year.
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