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Advanced Engineering & Surveying, Inc.

3421 West Main Street « Rapid City, SD 57702
Phone: 605.718.8825 ¢ Fax: 605.718.8837 « E-mail: advancedeng @rushmore.com

April 27, 2010

TR T
City of Rapid City hE _i_,; Ji At
300 6™ Street
Rapid City, SD 57701 APR 2 7 2010
Attn: Ali DeMersseman Rapid {ity Crowily

Manageinent Doparuaent
Re:  Additional Drainage Data (No. 10PD019)
Earty FDN Child Care
1123 Kansas City Street

Dear Ali,
Hopefully the attached data will allow approval of the drainage data.

Enclosed are the increased flows due to alley being paved vs. gravel (today). I calculate
the increased flows 1o be 0.13 cfs.

| have calculated the two (2) drainage areas historical flow and 100 year event flow and
required storage capacity above the historical with metering off site at the historical flow.

Area | — Porous Landscape
The required storage is 470 cft. The 6” PVC pipe meters the outflow at the

historical rate of 0.72 cfs. The treated flow is being outlet to the Kansas City
Street gutter line.

[ have accommodated 312.5 cft of storage in the northeast corner of the parking
lot utilizing existing contours and the 6 curb. This will drain to the porous

landscape area and be filtered.

The landscape area accommodates 169.5 cft of storage, 0.85 deep. This total
cxceeds the required 470 cft storage needed.

The landscape area is detailed in Sheet C 2.0,
Area 2 — Grags Buffer

The historical flow is 0.72 cfs and the 100 year developed flows requires storage
capacity of 391 cfs.
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10PD019

[ have designed a “V” grass channel from the downspout north along the west
side of the building. This channel is 8” deep at the center and accommodates

400 cft of storage.

The under drain will collect the treated water and outlets it to the gutter line on
Kansas City Street the outlet pipe will allow outlet flows at the historical rate of

0.72 cfs.

Hopefully this provides the needed data for the site drainage.

Sincerely,

Advanced Engineering & Surveying, [nc.

Ronald A. Bengs, P.E.
President

CC:  Henriksen, Inc.
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AES Job No.: 10-013

Required Storage

Early Foundations Child Care - Porous Landscape Area
1123 Kansas City Street, Rapid City, SD

Vr = D*Qp*80
Vs = 80"D*(Qp-Qo)

Qo = Max. Release Rate
(Historical Flow, 100 yr, Te=5 min)

Qp = Peak Runoff, CFS

Vr = Storm Runoff, CF

Vs = Storage Volume, CF

D = Duration, Min.

Storm Peak Storm Storage
Duration Runofi Runoff Volume
D Qp Vr Vs
Min. CFS CF CF

5 1.88 563.70 346.76
10 1.49§ 891.94 458.06
15 1.24] 1120.27 469.45
2C 1.07 1282.01 414,25
30 0.89 1601.92 300.27
45 0.74 1990.80 38.34
60 0.58] 2104.97 408,32

%
Qo= 072 BRelease Rate (Historical), 2100 Dev. 10 min Durati

Total Storage Volume Required =

482.5¢ CF

10-013 Early Fnd Child Care Rational Caic Porous Landscape area 04-02-2010.xls
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AES Job No.

Rational Method

10-013 Early Foundations Child Care - Porous Landscape Area
1123 Kansas City Street, Rapid City, SD
Areas Areas Areas
SF SF AC Intensity
Historical |Developed C10 100 110 1100
Total Area 10,500 10,5001 0.24 6.37 9.48
Roof 0 1,324 0.90 0.90 5 min duration
Grass 10,500 2,059 0.20 0.40
Concrete 0 0 0.88 0.89
Gravel 0 0 0.35 0.85
Asphalt 0 7,117 0.90 0.93
10,500 10,500
Roof Grass Conc Gravel Asphalt Total
C10 Composite Historical 0.00 0.20 0.00 0.00 0.00 0.20
Rocf Grass Cong Gravel Asphalt Total
C10 Composite Developed 0.11 0.04 0.00 0.00 0.61 0.76
Roof Grass Conc Gravel Asphalt Total
C100 Composite Historical 0.00 0.40 0.00 0.00 0.00 0.40
Roof Grass Conc Gravel Asphalt Total
C100 Composite Developed 0.11 0.08 0.00 0.00 0.63 0.82
Wy,
. o  Higy
Q10 Hist CIA 0.21 CFS Difference (Dev - Hist) \@%«a@&@%ﬁ%i@gﬁ‘%
Q10 Q100 * 98h. By
Q10 Dev i.17 CFS . %
0.86 0.96 i
Q100 Hist 0.91 CFS .
Q100 Dev 1.88 CFS
N
N
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AES Job No.:

Rational Method

10-013 Early Foundations Child Care - Porous Landscape Area
1123 Kansas City Street, Rapid City, SD
Areas Areas Areas
SF SF AC Intensity
Historical {Developed C10 C100 {10 1100
Total Area 10,500 10,500 0.24 5 7.5
Root 0 1,324 0.20 0.90 10 min duration
Grass 10,500 2,059 0.20 0.40
Concrets 0 0 0.88 0.89
Gravel 0 0 0.35 0.65
Asphalt 0 7,117 0.90 0.93
10,500 10,500
Roof Grass Conc Gravel Asphalt Total
C10 Composite Historical 0.00 0.20 0.00 0.00 0.00 0.20
Rooi (Grass Congc Gravel Asphalt Total
C10 Composite Developed 0.11 0.04 0.00 0.00 0.61 0.76
Roof Grass Conc Gravel Asphait Total
C100 Composite Historical 0.00 0.40 0.00 0.00 0.00 0.40
Roof Grass Conc Gravel Asphalt Total
C160 Composite Developed 0.11 0.08 0.00 0.00 0.63 0.82
Qﬁ\\\\\\“‘mﬂhf!?ﬂij
Sy FESSs
Q10 Hist CIA 0.24 CFS Difference (Dev - Hist)]| o [% owevos ;
Q10 G100 §ﬁ<@ ~}E6. W
Q10 Dev 0.92 CFS Sa5s T3y
0.68 076 |Een: RO f}“s
Q100 Hist 0.72 CFS 245 %Hjﬁﬁ’\ S
a“ﬁm,&
Q100 Dev 1.49 CFS ‘f{%’ .j}f Ui\«zﬂi &
, ¢
(/4, P
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AES Job No.: 10-013 Early Foundations Child Care - Porous Landscape Area
1123 Kansas City Street, Rapid City, SD
Rational Method
Areas Areas Areas
SF SF AC intensity
Historical |Developed C10 C100 110 1100
Total Area 10,500 10,500 0.24 417 6.28
Roof 0 1,324 0.90 0.20 15 min duration
Grass 10,500 2,059 0.20 0.40
Concrete 0 0 0.88 0.89
Gravel ¢ 0 0.35 0.65
Asphalt -0 7,117 0.90 0.93
10,500 10,500
Rogci Grass Conec Gravel Asphalt Total
C10 Composite Historical 0.00 0.20 0.00 0.60 0.00 0.20
Root Grass Conc Gravel Asphalt Total
C10 Composite Developed 0.11 0.04 0.00 0.00 0.61 0.76
Roof Grass Conc Gravel Asphalt Total
C100 Composite Historical 0.00 0.40 .00 0.00 0.00 0.40
Roaof Grass Conc Gravel Asphalt Total
C100 Composite Developed 0.1 0.08 Q.00 0.00 0.63 0.82
Wil
\\\\\\ | ll;;/
W ES g
Q10 Hist CIA 0.20 CFS Difference (Dav - Hist § %Q¥ °§i@ d.g?%
Qic Q10| £:O.jE6 g wi)“"
Q10 Dev 0.77 CFS S&s T3 E
0.57 0.64 I gw/ LT
Q100 Hist 0.61 CFS mh gl
W,j Y o :-‘
Q100 Dev 1.24 CFS i
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AES Job No.:

Rational Method

10-013 Early Foundations Child Care - Porous Landscape Area
1123 Kansas City Street, Rapid City, SD
Areas Areas Areas
SF SF AC [nfensity
Historical [Developed C10 C100 110 1100
Total Area 10,500 10,500f ©0.24 3.53 5.39
Roof 0 1,324 0.80 0.20 20 min duration
Grass 10,500 2,059 0.20 0.40
Concrete o 0 (.88 0.89
Gravel 0 0 0.35 0.65
Asphalt 0 7,117 0.80 0.93
10,500 10,500
Roof Grass Conc Gravel Asphalt Total
C10 Composite Historical 0.00 0.20 0.00 0.00 0.00 0.20
Roof Grass Cone Gravel Asphalt Total
C10 Gomposite Developed G.11 0.04 0.00 0.00 0.61 0.78
Roof Grass Conc Gravel Asphalt Total
C100 Compasite Historical 0.00 0.40 0.00 0.00 0.00 0.40
Roof (Grass Conc Grave! Asphalt Total
C100 Composite Developed 0.11 0.08 0.00 0.00 0.63 0.82
GUHHTE
\;@\\\\\\% ; ‘1; g%%
Q10 Hist CIA 0.17 CFS Difference (Dev - Hist) & -°E;“§}°.,fffgy g
Q10 Q00 R TN
Q10 Dev 0.65 CFS : et
0.48 0.55 | q :
Q100 Hist 0.52 CFS 3 s
Q100 Dev 1.07 CFS f}i - "m %;i'
Dyt = E= W
Pt
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AES Job No.:

Rational Method

10-013 Early Foundations Child Care - Porous Landscape Area
1123 Kansas City Street, Rapid City, SD
Areas Areas Areas
SF SF AC (ntensity
Historical {Developed C10 C100 10 1100
Totatl Area 10,500 10,500 0.24 2.89 4.49
Roof 0 1,324 0.90 0.90 30 min duration
Grass 10,500 2,059 0.20 0.40
Concrete 0 0 0.88 0.89
Gravel 0 0 0.35 0.65
Asphalt 0 7,117 $.90 0.93
10,500 10,500
Rocf Grass Conc Gravel Asphalt Total
C1¢ Composite Historical 0.00 0.20 0.00 0.00 0.00 0.20
Roof Grass Conc Gravel Asphalt Total
C10 Compaosite Daveloped 0.11 0.04 0.00 0.00 0.61 0.76
Roof Grass Conc Gravel Asphait Total
G100 Composite Historical 0.00 0.40 0.00 0.00 0.00 0.40
Roof Grass Conc Gravel Asphalt Total
C100 Composite Developed 0.1 0.08 0.00 0.00 0.63 0.82
villitite
\\\\E\! Hizs,
\5\\\\ G? Egigi é@f/f
Q10 Hist CIA 0.14 CFS Difference {Dev - Hist §% " %ﬁ; EE’Q agfg/x
Q1o Q100 | Sl mw% /vﬁ,,ﬁ
Q10 Dev 0.53 CFS EAg e <
0.39 0.46 : :
Q100 Hist 0.43 CFS
Q100 Dev 0.88 CFS
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AES Job No.: 10-013 Early Foundations Child Care - Porous Landscape Area
1123 Kansas City Street, Rapid City, SD

Rational Meathod

Areas Areas Areas
SF SF AC intensity
Historical jDeveloped C10 C100 10 1100
Total Area 10,500 10,5001 0.24 2.38 3.72
Roof 0 1,324 0.80 0.90 45 min duration
Grass 10,500 2,059 0.20 0.40
Concrete 0 0 0.88 0.89
Gravel 0 0 0.35 0.65
Asphalt 0 7,17 0.80 0.93
10,500 10,500
Roof Grass Conc Gravel Asphalt Total
C10 Composite Historical 0.00 0.20 0.00 0.00 0.00 0.20
Rooi Grass Conc Gravel Asphait Total
€10 Composite Developed 0.11 0.04 0.00 0.00 0.61 0.76
Roof Grass Conc Gravel Asphalt Total
C100 Compesite Historical 0.00 0.40 0.00 0.00 0.00 0.40
Roof Grass Cone Gravel Asphali Total
C100 Composite Developed 0.11 0.08 0.00 0.00 0.63 0.82

Q10 Hist CIA 011 CFS Difference (Dev - Hist ‘g?;f*\%%(f 3300,
Q10 D %Eb Hgh.
Q10 Dev 0.44 CFS 253 /n % b
0.32 ; ;
Q100 Hist 0.36 CFS ‘ g
Q100 Dev 0.74 CFS ; W, T
------- NEQ}::S‘

o, i =7 ZO\ o
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AES Job No.:

Rational Method

10-013 Early Foundations Chiid Care - Porous Landscape Area
1123 Kansas City Street, Rapid City, 8D
Areas Areas Areas
SF SF AC Intensity
Historical | Developed C10 C100 110 1100
Total Area 10,500 10,500 0.24 1.86 2.95
Rooi 0 1,324 0.80 0.90 60 min duration
Grass 10,500 2,059 .20 0.40
Concrete 0 0 0.88 0.89
Gravel 0 0 0.35 0.85
Asphalt 0 7,117 0.90 0.93
10,500 10,500
Boof Grass Cone Gravel Asphalt Total
10 Composite Historical 0.00 0.20 0.00 0.00 0.00 0.20
Roof Grass Conc Gravel Asphalt Total
C10 Composite Developed 0.11 0.04 0.00 0.00 0.61 0.76
Roof Grass Cone Gravel Asphalt Total
C100 Composite Historical 0.00 0.40 0.00 0.0C 0.00 0.4¢
Roof Grass Conc Gravel Asphalt Total
€100 Composite Developed 0.11 0.08 0.00 0.00 0.63 0.82
Wy,
e 7
SNQOFESS/p 7,
10 Hist ClA 0.08 CFS Difference (Dev - Hist) &% IO Y AN )
“\-\%0 %“1E fg@? ﬂc( w;
Q10 Q00| S Taanss " A
Q10 Dev 0.34 CFS %“i“:’, U A VS
0.25 030 [E=27: AL
Q100 Hist 0.28 CF3 i "{}i\'f’ ‘i
Q100 Dev 0.58 CFS 4 2 S e o
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AES Job No.: 10-013 Early Foundations Child Care - Grass Area
1123 Kansas City Street, Rapid City, SD
Required Storage Vr=D"Qp a0
Vs = 60°D*(Qp-Qo)
Storm Peak Storm Storage
Duration Runoff Runoff Volume
D Qp vr Vs Qo = Max. Release Rate
Min. CFS CF CF {Historical Flow, 100 yr. To=10 mim)
5 1.74 520.87 303.93
10 1.37 824145 390.27 CGp = Peak Runoff, CF3
15 1.15 1035.14 384.32 Vr = Storm Runoff, CF
20 0.99 1184.58 316.82 Vs = Storage Voiume, CF
30 0.82 1480.18 178.54 D = Duration, Min.
45 0.68 1839.51 -112.95
80 0.54 1945.00 -658.28
A Maximum "Storage Volume" Value = required storage volume
Qo= 072 Rslease Rate (Historical), Q100 Dav, 10 min Duration \\\\3\%%%!!!533;{;@%

%QQSS\ v%gi% ESS@ 7, %

Total Storage Volume Required = 390.27 CF
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AES Job Ne.: 10-013 Early Foundations Chiid Care - Grass Area
1123 Kansas City Street, Rapid City, SD
Rational Method
Areas Areas Areas
SF SF AC Intensity
Historical |Developed C1Q C100 110 1100
Total Area 10,500 10,500f 0.24 6.37 9.48
Roof 0 6,930 0.90 0.90 5 min duration
Grass 10,500 2,938 0.20 0.40
Concrete 0 552 0.88 0.88
Gravel 0 0 0.35 0.85
Asphalt 0 80 0.90 0.93
10,500 10,500
Roof Grass Conc Gravel Asphalt Total
C10 Composite Historical 0.00 0.20 0.00 0.00 0.00 0.20
Roof Grass Conc Gravel Asphalt Total
C10 Composite Developed 0.59 0.06 0.05 0.00 0.01 0.70
Roof Grass Conc Gravel Asphalt Total
C100 Composite Historical 0.00 0.40 0.00 0.00 0.00 0.40
Roct Grass Conc Gravel Asphalt Total
€100 Composite Developed 0.59 0.11 0.05 0.00 0.01 0.76
i Hitass,
\\\\‘g\\ Iy, i
® tES e,
Q10 Hist CIA 0.31 CFS Difference (Dev-Hist)] & ’@S ?@% i
Q10 Q100 k6. Mg ole oY
Q10 Dev 1.08 CFS *” 25,
0.77 0.82
Q100 Hist 0.91 CFS
Q100 Dev 1.74 CFS
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AES Job No.:

Rational Method

10-013

Early Foundations Child Care - Grass Area

1123 Kansas City Street, Rapid City, SD

Areas Areas Aroas
SF SF AC Intensity
Historical {Developed C10 C100 0 1100
Total Areg 10,500 10,500F ©0.24 5 7.5
Roof ¢] 6,930 0.90 0.20 10 min duration
Grass 10,500 2,938 0.20 0.40
Concrete 0 552 0.88 0.82
Gravel 0 0 0.35 0.65
Asphalt 0 80 0.20 0.93
10,500 10,500
Roof Grass Cone Gravel Asphalt Total
C10 Composite Historical 0.00 0.20 0.00 0.00 0.00 0.20
Roof Grass Conc Gravel Asphalt Total
C10 Composite Developed 0.59 0.06 (.05 0.00 0.01 0.79
Roof Grass Conc Gravel Asphalt Total
C100 Composite Mistorical 0.00 0.40 0.00 0.00 0.00 0.40
Roof Grass Conc Gravel Asphalt Total
C100 Composite Developed 0.59 0.11 0.05 0.00 0.G1 0.76
HHIH TS
\?ﬁ\“““ ! ‘fifj;;e X
- W nFESSsn A
Q19 Hist CIA 0.24 CFS Difference (Dev - Hist) ,§ Q%% o ﬂ:iﬁ%%:% /5/
G0 | Q100 || S.wEb B
T FERE VAR o
Q10 Dev 0.85 CFS Xagy e el ¥ o -
0.61 0.65 ?‘3%5 gx:\l; g\i')’/ -
Q100 Hist 0.72 CFS Ze277  BEHUS
N LR
=, G &5
Q100 Dev 1.37 CFS ’%} j\/@}' gREr
0?%? BT AL EG \.;;?
Uy - 22 - S
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AES Job No.:

Rational Method

10-013 Early Fnd Child Care Raticna! Calc Grass 04-02-2010.xis

10-013 Early Foundations Child Care - Grass Area
1123 Kansas City Street, Rapid City, SD
Areas Areas Areas
SF SF AC intensity
Historical { Developed C10 C160 10 1100
Total Area 10,500 10,5001 0.24 417 6.28
Roof 4] 6,930 0.90 0.90 15 min duration
Grass 10,500 2,938 0.20 0.40
Concrete 0 552 Q.88 0.89
Gravel 0 0 0.35 0.65
Asphailt 0 80 0.90 0.23
10,500 10,500
Roof Grass Conc Gravel Asphalt Total
C10 Composite Historical 0.00 0.20 0.00 0.00 0.00 0.20
Roof Grass Conc Gravel Asphal Total
C10 Comnposite Developed 0.59 0.06 0.05 0.00 0.01 0.7C
Roof Grass Congc Gravel Asphalt Total
G100 Composite Historical 0.G0 0.40 0.00 0.00 0.00 0.40
Roof Crass Gonc Gravel Asphalt
C100 Composite Developed 0.59 0.1 0.05 0.G0 0.01
Q10 Hist ClA 0.20 CFS Difference (Dev - Hist
Q10 Q100 e
Q10 Dev 0.71 CFS N
0.51 0.54 33
Q100 Hist 0.61 CFS g e
A
Q100 Dev 1.15 CFS %, PP
%y, -2
%’/g 2

g
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AES Job No.: 10-013 Early Foundations Child Care - Grass Area
1123 Kansas City Street, Rapid City, SD
Rational Method
Areas Areas Areas
SF SF AC Intensity
Historical |Developed C10 G100 Mo 1100
Total Area 10,500 10,5001 0.24 3.53 5.39
Roof 0 1 5,930 0.90 0.e0 20 min duraticn
Grass 10,500 2,938 0.20 0.40
Concrete 0 552 0.88 0.89
Gravel 0 0 0.35 0.65
Asphalt 0 80 0.90 0.93
10,500 10,500
Roof Grass Conc Gravel Asphalt Total
C10 Composite Historical 0.00 0.20 0.00 0.00 0.00 0.20
Roof Grass Conc Gravel Asphali Total
C10 Composite Developed 0.59 0.06 0.05 0.00 0.01 0.70
Roof Grass Conc CGravel Asphalt Total
100 Composite Histarical 0.00 0.40 0.00 0.00 0.00 0.40
Roof Grass Cong Gravel Asphalt Total
C100 Compesite Developed 0.58 0.11 0.05 0.00 0.01 0.76
A \m‘“; ; Uity Yy
Q10 Hist ClA 0.17 CFS Difterence (Dev - Hist \:5‘553‘\%‘%@ d _ﬁ?ﬁﬁgf s
Qfo Q100 TR eatn By V;i
Q10 Dev 0.60 CFS ol i
0.43 0.47
Q100 Hist 0.52 CFS
Q100 Dev 0.99 CFS
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AES Job No.: 10-013 Early Foundations Child Care - Grass Area
1123 Kansas City Street, Rapid City, SD
Rational Methed
Areas Areas Areas
SF SF AC Intensity
Historical | Davelaped! G10 G100 10 1100
Total Area 10,500 10,500 0.24 2.89 4.49
Roof 0 6,930 0.90 0.20 30 min duration
Grass 10,500 2,938 0.20 0.40
Concrete o 552 0.88 0.89
Gravel 0] 0 0.35 0.65
Asphalt 0 80 0.90 0.83
10,500 10,500
Roof Grass Ceone Gravel Asphalt Total
C10 Composite Historical 0.00 0.20 0.00 0.00 0.00 0.20
Roof Grass Conc Gravel Asphalt Total
C10 Composite Developed 0.59 (.06 0.05 0.00 0.01 0.70
Boof Grass Conc Gravel Asphalt Total
C100 Composite Historical 0.00 0.40 0.00 0.00 0.00 0.40
Roof Grass Conc Gravel Asphalt Total
G100 Composite Developed 0.59 0.11 0.05 0.00 0.01 0.76
s % ; !! I
\:«“‘\\gﬁ 3: :§ éf <«
Q10 Hist CIA .14 CFS Difference (Dev - Hist ‘Q’f‘ Qe e o
Q10 Q100 g}?{;@f,ﬁ
Q10 Dev 0.49 CF8 Fods
0.35 0.39 Each
Q100 Hist 0.43 CFS =57
=20 :
Q100 Dev 0.82 CFS AL "

nnnnnn

10-013 Early Fnd Child Care Raticnal Caic Grass 04-02-2010.xls



10PD0O19

AES Job No.:

Rational Method

10-013 Early Fnd Child Care Rational Calc Grass 04-02-2010.xls

10-013 Early Foundations Child Gare - Grass Area
1123 Kansas City Street, Rapid City, SD
Areas Areas Areas
SF SF AC Intensity
Historical | Developed C10 C100 10 1100
Total Area 10,500 10,500 0.24 2.38 372
Roof 0 6,930 0.90 0.20 45 min duration
Grass 10,500 2,938 0.20 0.40
Concrete 0 552 0.88 0.89
Gravel 0 0 0.35 0.85
Asphalt 0 80 0.20 0.93
10,500 10,500
Hoof (Grass Conc Gravel Asphalt Total
C10 Compaosite Historical 0.00 0.20 0.00 0.00 0.00 0.20
Roof Grass Conc Gravel Asphali Total
C10 Composite Developed 0.59 0.06 0.05 0.00 0.01 0.70
Roof Grass Conc Gravel Asphalt Total
C100 Composite Historical 0.00 0.40 0.00 0.00 0.00 0.40
Roof Crass Cone Gravel Asphalt Toial
C100 Composite Developed 0.59 0.11 0.05 0.00 0.01 078 Wi
iy
\\\\\“ iy,
| S @%m ﬁ;fe&,
Q10 Hist CIA 0.11 CFS Difference (Dev - Hist) @q, .,-Q:,\Ejfi e
Qo Qfoo_ || Seve o A
'::.“AQ"’ "" " A" 7,
Q10 Dev 0.40 CFS i M =
0.29 032 |E%2: ] KB -
Q100 Hist 0.36 CFS EXCT N Y
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Q100 Dev 0.68 CFS Y L
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AES Job No.: 10-013 Early Foundations Child Care - Grass Area
1123 Kansas City Street, Rapid City, SD
Rational Method
Areas Areas Areas
SF SF AC intensity
Historical |Developed C10 C100 110 1100
Total Area 10,500 10,500 0.24 1.86 2.95
Roof 0 6,930 0.90 0.20 60 min duration
Grass 10,500 2,938 0.20 0.40
Concrete 0 552 0.88 0.89
Gravel 0 0 0.35 0.65
Asphalt 0 80 0.90 0.93
10,500 10,500
Roof Grass Conc Gravel Asphalt Total
C10 Composite Historical 0.00 0.20 0.00 0.00 0.00 0.20
Roof Grass Conc Gravel Asphalt Total
C10 Composite Developed 0.59 0.06 0.05 0.00 0.01 0.70
Roof Grass Conc Gravel Asphalt Total
C100 Composite Historical 0.00 0.40 0.00 0.00 0.00 0.40
Roof Grass Conc Gravel Asphalt Total
C100 Composite Developed 0.59 0.11 0.05 0.00 0.1 0.76
\\\“““Hﬁ?!f!j -
@‘%@?E LY i@;;‘?th
Q10 Hist CIA 0.09 CFS Difference_(Dev-Histy S S Lav -0
Q1o Qioo | Sare ¥l e
£ e 7353 4 i
(10 Dev 0.32 CFS Eoaa e o AL
0.23 026 || Ean: ROMAID AT
Q700 Hist 0.26 CFS 23 B\Eﬁ’}%g
%@w«gﬁ@ R
Q100 Dev 0.54 CFS %) (FOTy @E’&”‘ s
%, - O
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10PD019 CivilTocls

CivilTools ROUND PIPE HYDRAULICS

Calculations for a round pipe flowing full or partially full

ROUND PIPE HYDRAULIC CALCULATIONS
Pipe Diameter (D):6 Inches
Pipe Slope:1.00%
Manning's 'n".0.010

Full Velocity (Vf):3.715 ft/'sec.
Pipe Capacity {Qf):0.729 cfs
Design Q (Qd, cms): 0.72 cfs
Qd/Qf:98.7%
Depth Ratio:80.8% SLLHURTH
Vavi114.0%
Flow Depth (d):5 Inches Y P
Flow Velocity (Vd):4.24 ft/sec. \

Slope for full flow:0.97%
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