APPENDIX J-1

REVISED HYDROLOGY STUDY
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7;—me, ot Concentration
Ze =4 3(//_C)L&‘}-5m4 GWhere: e = Frime Cimin) «overtand
(Stee))¥s C = runct§ codXizent

L= |ength (LF)
S= Slope /D

PHA = Pt B: (overiand Flow) | Teiwo 2 Teas 2 Teloo
wos calevloted & vsed
S=|{l45-]loo = 0./l ¥4 for Qioo B Qs
4oo

e = 1.8 (/.1-0.59%(;/003 2§ = 133 le=265 Yo
{o. 1) (o))

QF CiA = (@.59)(.65)(2-02) = 3.16<Fs
P+ B = POC#Y: (channel zed Fow)

QA =316 e85)/(3.02a2) = 1.5¢ Fac

Qest = (1.56 cfs fac) (¥ 960c) = 65, 46 s

Sc ZQQZIfK' = 0. 8%/}
3568’

ave = 316 + 6596 -316 = 34 31 cfs

oy

T . [ Assomme. notvrel sexle
V= 9.68 /s «From Flow Master 4751 side clope n=ao4s

Te = 35¢1.8/ Isec >( b"’m) 6./ min
2.8 6Osec
Travel Trae:
7o =132, i + 6./ mg—, = 194miy
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L35 = 17Y in/he
é'/z:'a== 2.2 fn/l—,r

Qasil = (O.5‘?)(l.7‘lx4f1.qQ = 43.08 %<

Qo1 = (0.59)(.22) (41.96)= 54.9¢ c5s
Tocay




Worksheet for EX - AREA 1 - B to POC#4

Project Description
Flow Element:
Friction Method:
Solve For:

Input Data
Roughness Coefficient:

Channel Slope:
Left Side Slope:
Right Side Slope:
Discharge:

Results

Normal Depth:
Flow Area:
Wetted Perimeter:
Top Width:
Critical Depth:
Critical Slope:
Velocity:
Velocity Head:
Specific Energy:
Froude Number:
Flow Type:

GVF Input Data
Downstream Depth:
Length:

Number Of Steps:

GVF Output Data
Upstream Depth:
Profile Description:
Profile Headloss:
Downstream Velocity:
Upstream Veloctty:
Normal Depth:
Critical Depth:
Channel Slope:
Critical Slope:

Triangular Channel
Manning Formuia
Normal Depth

0.045
0.28000
5.00
5.00
34.31

0.84
3.54
8.59
8.42
1.24
0.03552
9.68
1.46
2.30
263
Supercritical

0.00
0.00

0.00
N/A
0.00
0.00
0.00
0.84
1.24
0.28000
0.03552

10

i (H:v)
fift (H:V)
ft¥/s

fust
s

ss**gg"
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Aresn X
P+. I = P4 H:

TC joo = TC:-& v T“ 160
Assvome Overland Rlow wo.s colevlated & used

for Qoo 2 Qs

s :;2%5'-2;?‘ =026V
e !

lem 18(1.1-0.5%9(28)% +8pmin = 9D mie Liow= .97 infhs
[(0.2¢)C160)] %

Qs = (8.59(2.97)(0.29) = .51k

Pr H > POC BL: (cnonnelived Slow)
Q= (0Bl c85)(Ba%ac)= |76 Chs e
Quost= (1,76 Cisac) (.0 ac) = A7 chs

Qave = O5lcfst [ P6cSs —OB5leds = MdcSe
2

(Assame ha‘/ura,‘S'MJL )

V=29 s & S:rom Yo Master w31 sfo(L.gbpe D n=00qs

fe = 289 % ”‘Lé"“)( b \ = [} misa
4.2+ &0s

Te = A% + L1 vain = (i

(2e = .22/,

Cioo = 2.8610/),;

Qus,= (0.59)(2.25) (3.60) =1 33¢fg
Tocas

Quieos (0 .59) (2.8D (1.00) = 1,45 c&:
Yocas

N



Worksheet for EX - AREA 2 - H to POC#5

Project Description
Flow Element:
Friction Method:
Solve For:

Input Data
Roughness Cosfficient:

Channel Slope:
Left Side Slope:
Right Side Slops:
Discharge:

Results
Normal Depth:

Flow Area:
Wetted Perimeter:
Top Width:
Critical Depth:
Critical Slope:
Velocity:

Velocity Head:
Specific Energy:
Froude Number:
Flow Type:

GVF Input Data
Downstream Depth:

Length:
Number Of Steps:

GVF Output Data
Upstream Depth:
Profile Description:
Profile Headloss:
Downstream Velocity:
Upstream Velocity:
Normal Depth:
Critical Depth:
Channel Slope:
Critical Slope:

Trangular Channel
Manning Formula
Nommal Depth

0.045

0.22000 fuft

3.00 ftit (H:V)
3.00 fi/ft (H:V)
1.14 fiY/s

0.30
0.27
1.90
1.80
0.39
0.05460
422 f/s
0.28

0.58

1.82
Supercritical

gr=223

=2 =

0.00
0.00

N/A
0.00
0.00
0.00
0.30
0.39
0.22000
0.05460

35783 -"

12
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Arec. 3
Assome o\ gverland Flow

S = A25- 75 = o.43% /%
349

Te= LE&LL1-0.89) (34N + 5.min = 4.9 pmin
(o.43 (Ioo))\’-'-

ol {as: 2.33 'n /hr
lico = 2.95 1n/hr

Qs poc#s=(0,59) ( 2.33)( 2.63) = 3.62cFs

Qoo Re#32(0.59) (2.958)(2.63) = 4.58 55

13
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JOBNO. 8#44010 o8B nger Read Bv _JAH DAE 6/4/)a
CLIENT SUBJECT _ Existin g Cond)4ions CHKD Ly2¢_- DAE 4-C.)2

Arec 4
PtC - P+ D: Coverland Flow)

Te 00 X Te 2s .., Teioco
wes colcvlated R psedd
or Qoo A Qag

ST g65-56F = O. 24 R4
4co

Ya : : .
be = (8L1.1-O0SDHD) + 5 = || Yrin i Lo = 3.85 i)
((0.249)(100Y)"*

Qoo = (0.5 (R.85)(0.¢) = /. 0/ cPs

Pt D>:PoC#: (chomelized Flow)
QA =001t \fo.ca) = 168 chs/ac
Qest = (168 e%52c)(13.022¢) = 21,92 cF s
Qave = 1.0lcSs + 2L92:1.9] = (1.97 <8

S=5¢7'-7! -0.33 W
1476,3!

‘ B ASSume nedwral san. le w/
V= 8 75 ‘9'/5 & Srom Flo:.a Masfcr 3'-‘/5‘/&& slope n=0,04s5

T = /4/?0,3( /sec.)( lmin\ = 2,8 mr0
8

#28Y J\ éOsec
vael T;'me. ;

Te = W 9min + 38 min = 19Qmia o lans 195104
. - - {100 = &.53‘"/hr

Flows

Qas, = (0.59)(1.95.)(13.02) = 14988
POCH QA —_— =

Quoo, = (0.59)(2.53)(13.02)= ]9.93 cfs
Pocsta 'Q"’“““*




Worksheet for EX - AREA 4 - D to POC#2

Project Description

Flow Element: Triangutar Channel

Friction Method: Manning Formula

Solve For: Normal Depth

Input Data

Roughness Coefficient: 0.045

Channet Slope: 0.33000 it
Left Side Slope: 3.00 it (H.V)
Right Side Slope: 3.00 f/ft (H:V)
Discharge: 1147 ft¥/s
Results

Nomal Depth: 0.66 ft
Flow Area: 1.31 ft*
Wetted Perimeter: 4.18 ft
Top Width: 3.97 ft
Critical Depth: 0.98 ft
Critical Slope: 0.04014 fu
Velocity: 8.75 ft/s
Velocity Head: 1.19 ft
Specific Energy: 1.85 ft
Froude Number: 2.68

Flow Type: Supercritical

GVF Input Data

Downstream Depth: 0.00 ft
Length: 0.00 ft
Number Of Steps: 0

GVF Output Data

Upstream Depth: 0.00 ft
Profile Description: N/A

Profile Headloss: 0.00 ft
Downstream Velocity: 0.00 fi/s
Upstream Velocity: 0.00 fts
Normal Depth: 0.68 ft
Critical Depth: 0.98 ft
Channel Slope: 0.33000 fisft
Critical Slope: 0.04014 fifft

15
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CLIENT SUBJECT E x :‘sh‘ncc\r Condli+leng CHKD 52/ DATE 4 - /2

Avee 5

ASSUMC, all overlenmd Sow

S=4I2~-76 = 0.Y8 ¥/

Fo5!

Te = L8 L1L1I-0.89) 20N> + & min = I.Fmin
(04D Cleoy )3 R

0.0 ‘L‘ls = 2. 'q ;ﬂ/hf
Lico = 2.8 1aflan

Q as roew 206,54) (2.18) (4, 79) = 8.7%cSs

Qoo tocel =(0.59) (2.783(6. 72) = M1.14chs

|16



CSW ST2 45 Leveroni Court, Novato, CA 94949 Tel 415.883.9850 Fax 415.883.9835
CSW/Stuber-Stroeh Engineering Group, Inc. 1310 Redwood Way, Suite 200, Petaluma, CA 94954 Tel 707.795.4764 Fax 707.795.0516

SHEET NO. Vs

JOBNO. 8#44610 o8 ool BY JAH DATE_6/4 /12
CLIENT SUBJECT _ Existing Conclitions CHKD W2¢ DAE 4 S-77

Area &
_ Terwoo & Te 26 Tel00
P+ E > F‘)’ | e (overlamﬂ $'¢u)) WS c’*tCU lﬁ.'t‘Caa .8 U:ef,i
Q
sz 700.___59.5| . 0“/3 WA?— Qﬂf QODO$ as

Yoo

tc = Z'._g(/,/*O}SQ)[Vw)Va‘, Q Ml-l’) = IO.:l an U‘o é‘,oo:: g\q?) in /hf'
(0430’3

Queg 7 = (0,59 (38%) (0.54) = 0,9% c¥s

PFF— POC #8 ((hannelized Flow)
Q /A =(09%2:sW0,5¢ac) = |. 72 e
Qest = (17284 2. 8c0d) = 12.52 ¢fs

QAVE— = 0, Q3C.'?S + '3-52-?3.'0'6'30?5: ZQQ G.F-S
2

S=525-/88"' = 0,35 ®/y
1052

Assome natucal swale v/
V= 222 16 & fopn Hydeblow (4 sile slopes &n z0.015

72‘_—. l30‘/(’5&>(ng_ = 3.0 M,.n
Z ¥/ \6Dsec

Tc, @ POC#5= IOZ M‘.V\ "’3,0 le.ﬂ = B.m M o &'355 2.0-7 ‘.”Aﬁﬁ
' bioe = 263 Yiar

= ,59 R.02) Be\ =
Q;;c"e (e.59) ( (%.86) = q.¢0 cls

Mo 0D (2N (7003 = 0.0ty

1%



Channel Report ¥4

Hydraflow Express Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc. Thursday, Nov 15 2012

Area 6 - Point F to POC#6

Triangular Highlighted
Side Slopes (z:1) = 4.00, 4.00 Depth (ft) = 0.50
Total Depth (ft) = 1.00 Q (cfs) = 7.220
Area (sqft) = 1.00
Invert Elev (ft) = 158.00 Velocity (ft/s) = 7.22
Slope (%) = 35.00 Wetted Perim (ft) = 4.12
N-Value = 0.045 Crit Depth, Yc (ft) = 0.73
Top Width (ft) = 4.00
Calculations EGL (ft) = 1.31
Compute by: Known Q
Known Q (cfs) = 7.22
Elev (ft) Section Depth (ft)
160.00 2.00
159.50 1.50
159.00 1.00
158.50 % 0.50
158.00 0.00
157.50 -0.50
0 1 2 3 4 5 6 7 8 9 10

Reach (ft) 18
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SHEET NO. Y
JOBNO. 874401 JoB __ (J ppec Roacl By  JAH DAE /4412

CLIENT SUBJECT Eg;'ﬁng Cond i tions Summgf# CHKD w22 DAE _&°S:/2

POC  Acce 3t Aceatory Teimin)y C-Sestor Qascetd GQoalesd
\ Y 6-#9 1A 0.59 B.#7 H. ¢
' 2 4 12.02 /9.2 0. .98 19.43
3 3 .63 Q.9 0.59 3.62 Y.58
4 \ i, 9% 19.4 0.9 43.08 59.9¢
5 l.00 ne 0.59 1,33 1.68
6 6 7.8¢ 13.2 O.%A q.50 12.20

— See NI - Existy na_Con&i*h‘ov\s Hadrobg«& Map

19
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SHEET NO. | /2
JOBNO. 8F44p10 JOB Upper Raa& BY _JAW DAE_ &/4.42
CLIENT SUBJECT Pro,“oose& ConA;ffams CHKD WZ2¢  DAEE & S-17_

—See Hadm\og.a_ MQ‘P Ha-Proposecld Conc.o.'-h‘ons
——A-reo\s 5/ 6/ 48 ? Same._ oS EXl‘S'Hna_ Ca’nCOl"}'l‘OﬂS.

.’Q_f_e&..'— Teieo &2 Teas.. Teloo
N wes colevlated 8
Imperv"ous Areq_‘ 0.8 ac vsecl for Qag & Quoo

C= (0.59)(41.23) + (09)(0.8R) =0.80
(42,22)

PtA - P4 R:

< = Vo lloo' = 0. ¥/
Yoo’

le= L8LLI-088) (7)™ +5 min =130 i -
o i) (1))

Qoo = (0.60)(2.69)(2.02) =3.20 c s
P+ B - Poc #4:

‘:loae 2. 6% n/lar

Q/A = (R.aocks)/(aoaac) = .58 <S4,
Qesf :Q 58 CF%Q(‘{.?.;{;? qc} = 66.%0. c§s

Qave= 3.20c%s +€6.7 cfs ~820.8; = 34.45 s
Q

S=|pe' -7 = 0.28 My
35¢1.8'

ﬂSSUme, Netvrad seele
Vz 963 Ma € form FlowMaster | 8if cide slope, =0.048

le = 356/.8%( [« )(’m:‘g = 6. l raln
9.67 % 60s

-T.C = ,3. l rrn "‘ é' M/'n '2/9. a M:;, o, 43.5 = / ?5’%«}' &I'oc= 3,21 '5{,..
@;:% = q( 0,68/, 78)( 42.22) = 44,38 cfs
Qo = (060) (2 2Q) (42.33) = 56. A3 b, A\



Channel Report %a.

Hydraflow Express Extension for AutoCAD® Civil 3D® 2008 by Autodesk, inc. Tuesday, Jun 5 2012

Area 1 - Point B to POC#4

Triangular Highlighted
Side Slopes (2z:1) = 5.00, 5.00 Depth (ft) = 0.85
Total Depth (ft) = 1.00 Q (cfs) = 34.95

Area (sqft) = 3.61
Invert Elev (ft) = 1.00 Velocity (ft/s) = 9.67
Slope (%) = 28.00 Wetted Perim (ft) = 8.67
N-Value = 0.045 Crit Depth, Yc (ft) = 1.00

Top Width (ft) = 8.50
Calculations EGL (ft) = 2.31
Compute by: Known Q
Known Q (cfs) = 34.95
Elev (ft) Section Depth (ft)
3.00 2,00
2.50 1.50
2.00 1.00

1.50 W 0.50
\\ 7
1.00 \/ 0.00

0.50 -0.50

Reach (ft) 2<%
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sHEeTno. 1 /2
JOBNO. B#“4o10 jop Uppec Roadl_ BY _TAH DAE _é/4a
CLIENT SUBJECT ¢ romse& Conditins CHKD WZ(_ DNE & S-72
Area 2
Tc 00 Tc, e B Y Tc[og
P+C el P+ D; waos USG& gﬂ\' Q\oo &Qas

S= Foo' -5a5' = 0,43 ¥/ y
“oo!

be = LEUI-0EN(40d™ 15 min = 0.2 )y % Lo = 293 e
(€933 1000

Qe = (0,59(2.93)(0 54) = 06,93 s
P+ D> Poc#g
Q/A = (6.93cR:D /(0.54ac) = .72 <Fsde
Qest = (7254 3(18 ac) = [2,34 8

Qave = 0.93¢%s + 12.3%45-0.93 8 = €.€3 <Ss
2

s= 526'-158' = 0. 3¢ A4y
loSa:

( Assome poducal swole wf
V=226 #/s < Fom Flao Mastee L4iicide slope, Neo.on

Te=1304% ('“'m = 3.0 min
?:zéﬂ- 605

Tc, = J02. s 1 + 3.0)\4\;“ < /3vQ gy P ‘Ias = 206 "“A.v-
Cioo = 2.61 1nthe

POC"*G inc ludes Avea 2 & Areo 4

’

L3 A - ;"84C"‘ OoSéace 7.74 ac
Cevm = p, 59
Q 25, Poewrg = (0,50 774 Maoe)= d4Y! cis

Queo, Poc e = (0.58) (274 (2,613 = 1192 , .85
2L




Worksheet for ALT - AREA 2 - D to POC#85

Project Description
Flow Element:
Friction Method:
Solve For:

Input Data

Roughness Coefficient:

Channel Slope:
Left Side Slope:
Right Side Slope:
Discharge:

Results
Normal Depth:

Flow Area:
Wetted Perimeter:
Top Width:
Critical Depth:
Critical Slope:
Velocity:

Velocity Head:
Specific Energy:
Froude Number:
Flow Type:

GVF Input Data
Downstream Depth:
Length:

Number Of Steps:

GVF Output Data
Upstream Depth:
Profile Description:
Profile Headloss:
Downstream Velocity:
Upstream Velocity:
Normal Depth:
Critical Depth:
Channel Slope:
Critical Slope:

Triangular Channel
Manning Formula
Normal Depth

0.045
0.34000
4.00
4.00
6.63

048
0.91
3.94
3.82
0.70
0.04355
7.28
0.82
1.30
2.82
Supercritical

0.00
0.00

0.00
N/A
0.00
0.00
0.00
0.48
0.70
0.34000
0.04355

24

AN

ftit (R:v)
fuft (H.v)
ft¥/s

fuft
fi/s

fi/s
ft/'s

fuft
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SHEET NO. Yy
JOBNO. 8 2440610 joB Uppcr Roect sy JAH oae /3412
CLIENT sUBJECT _Proposell Conditions  CHkD DATE

Area 3

Teleo % Teas -- Teloo
wos celevlated 2 used

IW\PM\/\‘O us Aerec.= 0.8 cac

C = (0.59) 08D+ {0.9)(0.28 = 0.9
(0.79)

Poink F = Point G (Drop Tnled
Assuome J00LF of Overlewvi Aewws 3 500 LF Gutter Fow
Overland Floww » s = 237-205 =0, fAey
300

Te = 1.8 CLI-0.8) BOD™2 + Smin = 10.F m.y .2 tia= 28855,
( 0.1/ x100)">

Qoo = (0.67) (2.88) (6,15) = 0,30 cfs

Gotter Flow =2 (Ucs Type “A' Corb8Gotted
A/ 4 =(6.30c%),/(C0.15 ac) = Q.0 cfs e
Qest = (R.0cSs/e) (0.28 ac) = 056 cFs

Qoave = 6, 15cSs + 0.56¢Fs = 0,158s = 0.36cts
p= 1

S=205 -~ /bo = O.18 %%
asl

V= 450 $t4 <« From Hg,o(fa‘glaw Exloress

a5
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SHEET NO. 34
JoBNO, 8 44010508 “p%ﬁe Baggﬁ BY T A4H DAE [l /A2 42

CLENT___ SUBJECT Aﬁc,z?ajf_&_ Conditiong  cHep DATE

Arca 3 Continuved

tc-QSILF( 'm-}-oﬂmh
‘IBOH

Tc_ PTG = [0.Fmin +0.q»m'n = |6 miin -iciwo =2.79. /\'l/hr-

Rioo, Pre = (0.A) (271D (0,29) = O.53¢¥s

Point 6 (New Drop Tnlet) » POCHS:

Pipe Flow = pNo odditional aree addel
'ﬂ'\r‘ouah pipe

Qoo = 0.5 3¢%s

=160—= 184 = O./5F/H
4O LF

V=784 /5 &« From @Jmﬂw Express

e 6 poctn = 9OLF 'Se¢> = O./m/n
Z64
TC— POC#B = “-é MI‘V) + 01 IVHIVL fong “,7744«!/'44 % 4‘35 = R.19 l‘n/‘(-

Cioo= Q.78 fn/h(*
Qas, Pocts = (0.69D(14)(0.86) = 1.30 cFs
Q 0o, POCHS = (0.EN(238 X(0.86) = |,65cFs

26



Channel Report

3

Hydraflow Express Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc.

Area 3 - Point F to Point G

Monday, Nov 12 2012

User-defined Highlighted
Invert Elev (ft) = 106.00 Depth (ft) = 0.08
Slope (%) = 18.00 Q (cfs) = 0.360
N-Value = 0.014 Area (sqft) = 0.08
Velocity (ft/s) = 4.50
Calculations Wetted Perim (ft) = 2.08
Compute by: Known Q Crit Depth, Yc (ft) = 0.14
Known Q (cfs) = 0.36 Top Width (ft) = 2.00
EGL (ft) = 0.39
(Sta, El, n)-(Sta, El, n)...
(0.00, 106.50)-(0.50, 106.50, 0.014)-(0.50, 106.00, 0.014)-(3.00, 106.10, 0.014)
Elev (ft) Section
107.00
106.75
106.50
106.25
Y
S
106.00 e
105.75
-5 5 1 1.5 25 3.5
27

Sta (ft)

Depth (ft)

1.00

0.75

0.50

0.25

0.00

-0.25



Channel Report

%

Hydraflow Express Extension for AutoCAD® Civil 3D® 2008 by Autodesk, Inc.

Area 3 - Point G to POC#5

Circular
Diameter (ft)

Invert Elev (ft)
Slope (%)
N-Value

Calculations

Compute by:
Known Q (cfs)

Elev (ft)

156.00

= 1.00

154.00
15.00
0.014

Known Q
= 0.53

Section

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Monday, Nov 12 2012

0.14
0.5630
0.07
7.84
0.77
0.31
0.70
1.10

Depth (ft)

2.00

1565.50

155.00

1.50

1.00

154.50

154.00

1563.50

0.50

0.00

28
Reach (ft)

-0.50
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!
SHEET NO. 7
JOBNO. 8744010 JOB U'p_,rp&(‘ P\oaoO By JAHW pare [l 472
CLIENT SUBJECT Pr‘o,onega ConcliHiovis CHK'D DATE

Acea 4

Assume oll Overland Fow

S=280-/58 = 0.27FAY
Y50¢LF

Te= [8(11-05N (403" +5min = 1.Smn
Co232Xi100)7

Te Arec\q = (LS min < TeAreo R = 13.2 S

. See Arech 2AFoe Further Calevlations

24
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BY _JTAH

Y
L&/4 1R

SHEET NO.
DATE

JoBNO. B#44010 408 UDpper Roecd

CLIENT

SUBJECT Pero, S Ex, Cond tions s,gmm_w? CHKD [W2Z¢_ DAE 4 S )2

POC  Acent (BdAuo Acen (EXC & (BdTetmin
| ¥ 6.# & 059 0.59 N7
2 6 13.02 1302 0.5 0.5 4.2
3 5 2,63 263 059 059 q.9
4 l 4196 4222 0,51 o@ 19.4
s 3 1.0o G86 059 4.9 1,0
6 24 786 77 o 6.59 13.2

POC Ar&# A Qag Cebed

: # &
2 6 o
3 5 o
4 I has X
g 3 -0.03
6 ¥y To49

Ttmiy (B)Qss Qs
YLF &P+ = B.FE
14,2 14.98 = 14,98
.9 3.62 = 3.4
4.2 Hiog < H4.33 ¢
"= .33 > L3O
13.2 9.60 > 9.4

(ED Qoo e¥sd  Quoolets) 4 Biooets)

iy
4,43
4.58

54.9¢

Lég

1R.30

N
9,43
4.58
£¢.23
I, 65

haa

(4]
o

o
2 X
003

TO28.

¥ See Detention Calevlations For Fealn D:Bdmr%e. Rote

neveose mi 'Hamh‘ e,

- See HRA—Pro Pose& Canﬁi‘h‘ons Haa‘lfo\oaj_/ﬂap

30
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SHEET NO.
JOBNO. 8#44eiec JOB Y, eper Roeadl BY DATE
CLIENT SUBJECT CHK'D DATE

DETENTION CALCOLATIONS

3)
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SHEET NO. a

JoBNO. 8744010 JoB __ (Jppex ol Bv _JAW DAE_ 642
CLIENT SUBJECT _Detention Coleyu lehonsCHKD 2, DAE_ & .S )2
Iw+¢ﬂ +$\¢w'\

M;‘Hg.\*e. the Peok Pischerge Rede increase ot
Poc 4 whieh resolts From  the Vpper Roed]

St)b&f\’\\i rown. Detention will ocewr in Swen Swale.

Exist' ey Condl tions

Tm'louﬁwg_ Arec. = Hl.a¢cace

Te € POCHY = |1Q.4 pmin

RuoncF CosSSicient = O.59
Proposecﬁ CondhiMone

Teibo tevry Aree. = 42,22 ac
Te @ POC ¥4 = 19.2 min
Rune™S CoeNMicient = 0.60
Ponds
Upper Pondl i Bose elevation = 275 (Botiom oF Pord])
Lower Pondl | Base elevation = 190 (Bottom of Pond)

See Detrention OviSalt Sor ocotSell details condl coleulotions

H -é,&ro%&e hs

Hydiogrophs were created using HydraFlow Hydrogea phs
E)?;:c{w?m for CGwil 3D 2012, ¢ &d ”d T

A lte3 Lecd o Lea_cotio was uvsed te
determme ha,&raa,mfh &eome,d-r.a‘_
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SHEET NO. 345

JOBNO. B F44pip JOB J Io‘P,o.«-E\ mm-Q BY VAR DAE &/ 4a
CLIENT SUBJECT Deten i o CHKD W/ 24— DAE__ & 'S )
Results Bas'n Ares~ 1

No Detention Detrention

(E) Q25 (5 Q 25 8D Q2 ¢c3D
43,08 44,33 42.89

No Detention eJPerehon
(Eé@u»&:ﬁ) Qma CCj';) M See Had.rc\;bu.\ H*ﬂ“‘bamf‘)

output— far poncﬂ. rcFar‘h
£4.94 £6.23 64.¢3

There is suW™icient Ca‘:nc; in the combinaed
UPPC( PO ”1& G..V\.l. LO(A)W (o) nd +D mi ‘I'I‘ te
the increase in Peok Dischore Rete ot Fgoc, 2
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25 - Year

SUMMANY ROPOTL.........coeercererccernrnnntncnernsnnssensersnescssesseesorsessesssansssenerassessesassssenssnsensssnaes 1
Hydrograph ROPOIES..........ccieecrccerirec e sencnssensnnennessseseesersssnsssssassassssaesssesssssssssnsansesssons 2
Hydrograph No. 1, Rational, Proposed Conditions.............cccceeeeremrereseiiceerecriesee e s 2
Hydrograph No. 2, Reservoir, Discharge Upper Pond.............c.ccceeevevenneersneeeeeseeeeseessnnos s 3
Pond Report - UPPEr PONG............cocoveeeinier e cesreesecneteaee s sssesesseesesseseeeesess e o 4
Hydrograph No. 3, Reservoir, Discharge Lower Pond..............ccoocueeveeeeereeeceereeeeneeeeas s 5
Pond RepOrt = LOWEE PONM...........coirieireeeecetevenenieceec e s st eseseeeeseeeneeseee s s se s 6

100 - Year
SUMMArY ROPOFL.........ceeereerrercniieniansiensensereersensncansansoasssesasasesssansnssessesasssasssnsesssnesaranaes 7
Hydrograph REPOILS.............eereiiceiiierrsnceinnsensernnectinccnnnnssessesseserssssassnsanssssssssssessassrsnsasassnns 8
Hydrograph No. 1, Rational, Proposed Conditions............c.ccecevveeveereecennciecesseeeeeeesreens e 8
Hydrograph No. 2, Reservoir, Discharge Upper PONd.............c.oceevurieeinremeeeeeeeeeeeeeeeeeesnsns 9
Hydrograph No. 3, Reservoir, Discharge Lower PONd............ccccoevevviiieieeveeeeeeeeeeeeseeee s 10

3%



1
Hydrograph Summary Report

Hydrafiow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

Hyd. {Hydrograph |Peak Time |[Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) {cts) (min) (min) (cuft) (ft) (cuft)
1 {Rational 4433 1 19 101,064 e e —_ Proposed Conditions
2 |Reservoir 43.67 1 20 99,025 1 280.82 4,016 Discharge Upper Pond
3 |Reservoir 42.89 1 22 93,715 2 185.80 8,478 Discharge Lower Pond
Upper Road.gpw Return Period: 25 Year Tuesday, 00 5, 2012




Hydrograph Report

Hydraflow Hydrographs E;(tension for AutoCAD® Civil 3D® 2012 by Autodesk, inc. v0

Hyd.No.1 : 2.2/n Ares L <—

Proposed Conditions

Tuesday, 00 5, 2012

Hydrograph type = Rational Peak discharge = 4433 cfs
Storm frequency = 25yrs Time to peak = 0.32 hrs
Time interval = 1 min Hyd. volume = 101,064 cuft
Drainage area = 42.220 ac Runoff coeff. = 0.6
Intensity = 1.750 in/hr Tc by User = 19.00 min
IDF Curve = test.IDF Asc/Rec limb fact = 13
(Hydeo grapn or Entice Besin )
Proposed Conditions
Q (cfs) Hyd. No. 1 — 25 Year Q (cfs)
50.00 50.00
I \\ = 3 bt . 'lpl sl
a) o) o4 rap
40.00 I \ / . N ~ “ ~ 4000
II \{ (InTa Upper | Po ndl )
/ N\,
30.00 / N\ 30.00
/
N\
. N\
20.00 A 20.00
/ N\
/ N\
II \\

10.00 )

7 N 10.00

/ N\
— AN
0.00 / AN 0.00
0.0 0.2 03 0.5 0.7 08 1.0 1.2 1.3
Hyd No. 1 Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v8

LBASiV\ Arex ff_%——'

Hyd. No. 2
Discharge Upper Pond

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Reservoir

25 yrs

1 min

1 - Proposed Conditions

Upper Pond

Tuesday, 00 5, 2012

Peak discharge = 43.67 cfs
Time to peak = 0.33 hrs
Hyd. volume = 99,025 cuft
Max. Elevation = 280.82 ft
Max. Storage = 4,016 cuft

Storage Indication method used.

Hgblro%rp.fh No.| (Propesed Cordlitions) Routed 'H'\rou%_\'\ Vpper Pond

Discharge Upper Pond
Q (cfs) Hyd. No. 2 — 25 Year Q (cfs)
50.00 p 50.00
X
 Upp$rPona )
40.00 40.00
Det lav
) %&51 4
30.00 — Putflow 30.00
‘E- co b ‘ ’ i T LA .-;1
T IO T OPPer 1o
Intlaw
20.00 20.00
n
10.00 10.00
0.00 0.00
0.3 0.5 0.8 1.0 1.2 1.3
e Hyd No. 2 e Hyd No. 1 [ TTITT Total storage used = 4,016 cuft Time (hrs)



Pond Report 4

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v8 Tuesday, 00 5, 2012
’ Pond No. 1 - Upper Pond €—-—-’
NGt g
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 275.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 275.00 57 0 0
5.00 280.00 1,058 2,268 2,268
10.00 285.00 3,463 10,725 12,903
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRer] [A] 8] [cl 0]
Rise (In) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 11.00 10.00 0.00 0.00
8pan (In) = 0.00 0.00 0.00 0.00 Crest EL. (ft) = 279.50 283.00 0.00 0.00
No. Barrels =0 0 0 0 Woelr Coeff. = 2.60 260 333 333
invert El. (ft) = 0.00 0.00 0.00 0.00 Welr Type = Broad Broad - —
Length () = 0.00 0.00 0.00 0.00 Muiti-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 013 .013 na
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil. (in/hr) = 0.000 (by Contour)
Muiti-Stage = nfa No No No TW Elev. (ft) = 0.00

Note: Culvert/Orifice outfiows are analyzed under infet (ic) and outlst (oc) control. Welr risers chacked for orifice conditions (Ic) and submergence (s)-
Stage / Storage / Discharge Table
Stage Storage  Elevation CivA CivB CivC PrfRsr WrA WrB wrC WrD Exfil User Total
ft

cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 275.00 - - - - 0.00 0.00 - - - - 0.000
5.00 2,268 280.00 - -_ — —_ 10.11 0.00 - - - - 10.11
10.00 12,993 285.00 - — 368.90 7354 - - - - 442.44
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, inc. v

Tuesday, 00 5, 2012

Hyd. No. 3 Beosin Arec 1 <—
Discharge Lower Pond
Hydrograph type = Reservoir Peak discharge = 42.89 cfs -(——
Storm frequency = 25yrs Time to peak = 0.
Time interval = 1 min Hyd. volume = 93,715 cuft
Inflow hyd. No. = 2 - Discharge Upper Pond  Max. Elevation = 195.80 ft <—
Reservoir name = Lower Pond Max. Storage = 8,478 cuft
Storage Indication method used.
\'\ap{roe,n\g) h Ne & ( Di‘sct‘ﬂ-"abu pper Pomﬂ) Roovted +h cough Lower Panﬂ?
Discharge Lower Pond
Q (cfs) Hyd. No. 3 — 25 Year Q (cfs)
50.00 50.00
} - . "
S —+— g WJ%31¢MW>
40.00 40.00
él N —Deitentipn
A / Baflin
¥y OLt+law
30.00 e Painal 30.00
I B
[ = n FI o AN
- apyv = .
20.00 —Q L4 "S‘éﬂ"’g \ 20.00
Fram NN\
A PpPe AN
/ A\
N
10.00 NN\ 10.00
0.00 - 0.00
0.0 0.2 0.3 0.5 0.7 0.8 1.0 1.2 1.3
== Hyd No. 3 e Hyd No. 2 [TTITTT Total storage used = 8,478 cuft Time (hrs)
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Pond Report .

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v8 Tuesday, 00 5, 2012
Pond No. 2 - Lower Pond
Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 190.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 180.00 488 0 0
5.00 195.00 2,051 5,809 5,809
10.00 200.00 4,576 16,150 22,048
Culvert / Orifice Structures Welr Structures
[A] [B] [C]1 [PrfRsr] [A] [B] [C] (D]
Rise (In) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 11.00 10.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 18450  197.00 0.00 0.00
No. Barrels =0 0 0 0 Waelr Coeff. = 2.60 3.33 333 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Waelr Type = Broad Broad — -
Length (ft) = 0.00 0.00 0.00 0.00 Multl-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n‘a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{In/hr) = 0.000 (by Contour)
Muitl-Stage = n/a No No No TW Elev. (ft) = 0.00

Note: Culvert/Orifice outflows are analyzed under infet (ic) and outiet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage / Storage / Discharge Table
Stage Storage  Elevation CvA CivB CivC PrfRsr WrA WrB wrC WrD Exfil User Total

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 180.00 - — - — 0.00 0.00 - . - . 0.000
5.00 5,808 1985.00 - -— - — 10.11 0.00 — - - - 10.11
10.00 22,049 200.00 - —_ —_ - 36890 173.03 — - . - 541.93
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7
Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v8

Hyd. |Hydrograph |Peak Time Timeto |Hyd. inflow Maximum Total Hydrograph
No. type flow interval [Peak volume hyd(s) elevation strge used Description
(origin) {cfs) (min)  [(min) (cuft) {ft) (cuft)
1 |Rational 56.23 1 19 128,208 —_— e —_— Proposed Conditions
2 |Reservoir 55.56 1 20 126,169 1 281.06 4,528 Discharge Upper Pond
3 |Reservoir 54.63 1 21 120,859 2 186.04 9,248 Discharge Lower Pond
a4
Upper Road.gpw Return Period: 100 Year Tuesday, 00 5, 2012




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v8

Hyd. No. 1

Proposed Conditions B SN Area, ﬁ—

Hydrograph type = Rational Peak discharge
Storm frequency = 100 yrs Time to peak
Time interval = 1 min Hyd. volume
Drainage area = 42.220 ac Runoff coeff.
Intensity = 2.220 in/hr Tc by User

IDF Curve = test.IDF ' Asc/Rec limb fact

Tuesday, 00 5, 2012

56.23 cfs
128,208 cuft
19.00 min

(H&poro%me\\ fo¢ Entire Bo\s-‘vﬁ

Proposed Conditions

Q (cfs) Hyd. No. 1 — 100 Year Q (cfs)
60.00 60.00
1N rteug Hadirasrag]
50.00 I \ i Yl 1. ¥ T \ 50.00
II N\, _in Uoet™ IS )
/ N\
40.00 / \\ 40.00
/ AN
J AL
/ N\
30.00 +— \\ 30.00
/ N
/ N\
20.00 / \\ 20.00
/
J
/ N\
10.00 / \\ 10.00
J 4
/
/
0.00 L 0.00
0.0 0.2 0.3 0.5 07 0.8 1.0 13
—— Hyd No. 1 Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v8 Tuesday, 00 5, 2012
)
Hyd. No. 2 Res'n Ares 4
Discharge Upper Pond &————
Hydrograph type = Reservoir Peak discharge = 55.56 cfs
Storm frequency = 100 yrs Time to peak = 0.33 hrs
Time interval = 1 min Hyd. volume = 126,169 cuft
Inflow hyd. No. = 1 - Proposed Conditions _)t Max. Elevation = 281.06 ft <2. S
Reservoir name = Upper Pond Max_ Storage = 4,528 cuft i

Storage Indication method used.

Hadfo%fafh Na. | (?roposeaQ Conclidien) Rouvted +hvo vgh Ulpfer- Pad
water Surface

t
Contain
Discharge Upper Pond

Q (cfs) Hyd. No. 2 — 100 Year Q (cfs)
60.00 60.00

i e oy L o Y o,
50.00 Kasiw CJu W 50.00
40.00 40.00
30.00 = — 30.00

A rd B
o
20.00 # g FPst Pona 20.00
10.00 10.00
0.00 A V 0.00
0.0 0.2 0.3 0.5 0.7 0.8 1.0 12 13
Ti
e Hyd No. 2 e Hyd No. 1 ITTTTT] Total storage used = 4,528 cuft i
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Hydrograph Report 10

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v8 Tuesday, 00 5, 2012

Hyd. No. 3 Rasin Area 4.

Discharge Lower Pond &———
F——N AN

Hydrograph type = Reservoir Peak discharge = 54.63 cfs

Storm frequency = 100 yrs Time to peak = 0.35 hrs

Time interval = 1 min Hyd. volume = 120,859 cuft

inflow hyd. No. = 2 - Discharge Upper Pond  Max. Elevation = 196.04 ft < 2 "73
Reservoir name = Lower Pond Max. Storage = 9,248 cuft

Storage {ndication method used.

H%_dfo Q—w‘eh No. (D-‘scho\%& Upper Pan&) Bouted ‘H'\fbu%,h Lower Ponel
Woter Surface

Contalned
Withi'n Basin
Discharge Lower Pond
Q (cfs) Hyd. No. 3 — 100 Year Q(cfs)
60.00 60.00
/
50.00 # NS — — 50.00
ly L— [R4a$in_ QOUttioin
A, N\
AN
40.00 4}1 < 40.00
Nl NN\
1 S
30.00 — — 30.00
N
i i N\,
nTo . N\
20.00 L epoerPang 3 20.00
N\

10.00 \\\ 10.00
0.00 ek L 0.00
0.0 0.2 0.3 05 0.7 0.8 10 1.2 13

——— Hyd No. 3 e Hyd No. 2 [XCTLLIT Total storage used = 9,248 cuft Time (hrs)
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