| of 4.
REVISED DRAINASE _CoMPUTATIONS REUSED 1)1 fog,
z-shef\“ Flow £ too!

Common) DRI VEW;Q\/—" 2o E - dr'\rtwa\/ preih +o north

WELSCH PKGP&“&?T‘)/ HORSE HILL RD, (fowrflél’:?') w ESTERoOK, CT

A CUWERT # [ — STa, ©+sS

DRAINAGCE AREA = 0,65 acres = A
725” S’J‘-‘f /0 M;HH‘FLC ik 1 g .

fetevence = 2000 (Conpecticut D.0.T ﬂrmymje, Menna |

{ 4

tz = 3.6 M/hf’ C - /90{11/67778/77" C=0.9— 023 acves (EOM—;f 145+ porvedd alpwwx_)
(;10 T 4.8 ?NIV@//ijS C=0.4 — 0:07% acres (sinamla/er ‘f'a'm‘vw,/a/ emimnfr)
Los— §:5 Woodls  C=0,25 -* 0:33 acres
l - bL.D : 1227 034
L/So_i S Cc= [0'%23)‘ 04(p07)+ 0:25[433>] /065 = 0.50
ch= 03285
(h= CHL A= 112 cfs
Rip= 146 cts
Res= 1.8 s
@so= 2.0 cfs
Roo= 2.l efs
CYLVERT #H2Z — =74 24372

S —
prmm—

A= 1160 acvres
T = |7 minutes (see TR5=Z wor’Q}hc&?‘“)

(4\2_ = 2.7 m/h c = Pﬂsvc‘mcmf;"/roa-(‘\‘ c=0.9 = 0.)] acres
Lu): 38 Lawn C=0.3 = 0.10 acres
:645' = 4 Woodl S C=06:25 —> [,39 acres
bep = ¥ud ?:‘[0.9&%94‘ 0:3(0.10) 0125(2.3@]/!!60 = 0.30
by = S
ch= 0480
o Zﬁz’q’: 1.3 cfs
Qo= 1.8
Qas™ 2.1
Qev= 2.4
Qoo™ 2.6




2ot 4
REVISED DRAINASE CoMPUTATIONS ,conty

REVISED 11/18/2;193
W CULVERT H3 — ST4, 2z+77

A= 2.57 acres
T = 24 minutes (ee TRES wobksheet)
féncﬁ/fﬂ’f c=072 007 ac.

i,2= 2.3 m /b c Vaaffi‘w;rﬂ £=09 " 0.0%acres
L= 3¢3 lawny C=0.32 Ol acres
LZS”"? Z.8 woedles C=0.25> 2.3 acres
55_0:.: 4«% 2 v )
E/m: 4‘7 C = [;;7(0—7)4'0,0}609) + 0,3([&)'&’ .ZS’(Z.})] /Z-!f? = 0.28
ehA= 07116
Qt = /. 7 ffS
(5‘?;0": 2.4 cts
Rys5= 2.7
Rp= 3.0
Roo= 34
A CcUlveRT %4 — STa, (+1Z
A= 8.9% acves o = Stone drive C=07 2 .05 acres
Te= 2 miutes (5&: W{ffwaykséemﬂ) Weoeds C=0, 28 ~2 3195} acres
c= [‘760‘5)*-12:@«%)] /9‘?‘2 = 0,25
(\’Z: 2.2 ;\n/}‘r G = 4.9 ofs ch= 2.2975
Lo= 3| Go= "7:0 fs
L= 3.7 Q5= 83
L\S“O‘: 4./ Go™ 7.2
bioo ™ 4.8 Goo™ 10,
* COWVERT #*5 - STA 7tbz
A= 2.2b acres T~ shne deve C=007-> 0:07ac,
T = 23 mmutes (see TRSS wwiéshce-"") prepoed rost C=09 7 0163ac
proposel lawn C=013 7> .14 ac
E/L: 213;‘}\/.}\1' R 'S cts e wJoocls C=0025 7 2.00ce¢
‘ito”'” 3’4’ Q= 2.2 ‘ g
5= 3.9 Q5= 2.5 = L7K07)+,“fﬂ@:}’ aaﬁie)-#,z;(zz)J 226
Lep™ = —
L™ 4.3 Go= 2.7 C = 0.28

C’IQG‘::: %1«8 QW: 2’0 ~ CA—:"‘ 6?1@52«8
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Whe [og !

ADDITONAL DRANAGE comm*‘m*“rmrjds
f&x:r&: :qﬂ lWLESTBRK |, &T -

WETLS CH P((QPE;“@T\/ HMORSE HILL RS
PRE —copstmruetionNd VS PosT- congTRLcTIioN -1 SouTH ﬁ&a?ﬁtﬂ; UN€

AREAH == |
COLUNERT IN RopTE WS A4ND

THIS ARE A DRAINS T A CRoOS
DIRECTS RUNOFERE To THE WEST (DoES noT FLow To SoutHERW
FtLoPETé.T\»/ uM’t‘f)

AREAS H2 + #+73

THESE AREAS JoIN VPSTREAM OF THE sou‘rwm PROPERTY INE.
THE PEAK. RATE OF RUNOEF |5 EVALUATE D AT besien PoinT &'
AS suewn ON THE DRAINACE AREA- MAP.

A (7‘&25 [ 60 acres A (—‘3&3) 2.57 acres
ADDITIoN AL DRAINAGCE AREA (/%} 0.6 acres ToTaAL A= 5 'f':?arms
Te ™ VUSE sovERNING T FROM AREA T or 3 =+ ADDITIONAL T

/Ta ARED Z= |7 min
Te AREA = ZL)MA/; G
& AvDITON AL T (see T%SS"mrkshe_d) = 006 mmuter
ToTA Tc Zme uwtes (Samt Lor pre +post Cam;'%uc:h*m>

- 18 714
posT C = (030{/ bo) + 0.25 (2:57) + 0/25[0-:86)] /503 = 0,25

ak= 1dogy

= 0,1 (ns+ inc, /m/ﬁasm’ aé'wwwv)

PRE C =  C=> 0,9 pavementfioof = 007+ 0104
C> 03 lawn ~ oubtolb = 0.26ac
C— 0725 wmrf@ = [ 43+H237 - 7.80 +0.86 addibwnd = 4iblboaces
C = [0.9(:“) + ,3[:;’2&)'{“ 725(4%5@)] /5”:02 g 0_;3__2_ chA= 358l
(= 2.2 m/ﬁwﬂ PRE- CONST PosT—cernsT
b= 32
éggﬂ"‘ 3,7 Be= 3.0 cfs = 2 s
(:50‘—‘ 47 @o= 3 Qm:“ft‘z’
oo™ Wb @r= 5w Ghs™ 5. L
Rgp= 5T G~ 5.9

= 2 Cu™ €15

{2




Fort

ADDITTONAL DRAINAGCE com@UTATIONS | copdy /1//(9/05

AkeAs 4 + £5

THESE AREAsS JoN UPSTREAM oF THE SoVuTHERY P@PE?ETV LINE .
THE PEAX. RATE oF RUNOFEE |S EVALUATED AT DESI6N PoNT 'B
AS SHownN ON THE DRAINAGCE AREH MAP.

\

A'(.&Z'\:) = 8;?7 2l A(;&"E)‘T 242«&'%&,
ADDITIONAL DRAINAGCE AREA (A)= 3.92 acres
TotAL A= 15,17 acres

/lz—(&bq‘B = 2b min., €
E (*5) =22 min,

AD.D'T}OP\//:}L —75 (566 77655 WV}’JCS/:){.‘?E?&’) = 21 thhv_ J‘fS ‘
ToTAL T, = 283 Mi?j?*;“‘?s (same For pre tpost c¢n57L/mc1L-fbm)

PRE —consT, C = 6:25 (all wood=) Re A= 37128

PST— CoNST, C —=

weosds (C =-O4ZS'> = /Y7 ac.

prope Shne drive (C; 0!7)” 0:20 ac,
props roof (C = Oﬂ) = 02 ac-
ﬂDraP, "Ol‘ww( C '~=-—Of3> = 5.43 ac.

psT consT, C = [252}:27,)4—L7(,2>+ .Ci[‘l?,)’f' 36‘43)] /6!7@(

= 0,26 pest  ch= 3,9y42

G = 20 /o PRE—CONST G PoST —ConsT Q
Co= 3.0 |
lLS': 3.5 622,: 71é cf'S &23 7? cts
lp= 39 ®Ro= 114 &= 1.8
\L,(,o: 4‘!3 Qo5 18:3 sz*: 13 .8

Rp™ |48 Qp= 15.4

@30::‘ L b. 3 Q!QO: ) 7'1 0



CHART 10'
1) (2) {3)

— 180 — 10,000
168 8,000 EXAMPLE (
i - = 6,
— 1586 __ 6,000 Ds42 inches (3.5 feet) ] 6.
- - as120 cofs s 2
" iaa - 5,000 . s 3
- . 4,000 Bw ¥ -uw ] - 5
132 - o soct - - .
I 3 3,000 w 2.9 8.8 — 5. N — 4.
— 120 9 » 000 ) 2.1 7.4 i - o
i R 3 2.2 7.7 —f G -
— 108 o ( - — 3. E
N = #p in faet + B - i
— 96 " 1,000 N -
i - 800 | U P
_ 84 - 4 e S S N
. 600 // i W = 2
B — 500 / = b= =
400 frez 1 -
Wl 72 - V/ Sk i
w - wer zt - -
g . E 300 %.V - # 1.5 L. 1.8
Z m : m = =
; - 60 b — 200 e Wl 18
- zE 7 44 i
o 54 5 £ < L - -
- =k a8
- 100
W |- a8 ~ e z b s 1
> — e - 80 -
=u e g - = L
o |, Z |60 o | —~10 |L.1LO
= 42 @ - so : )
S =F HW ooni g ENTRANCE el .o F i
e 40 D TYPE o = b .
w ™ ‘ - . L
gl Be — 30 (1) _ =5~  Sauare edgo with < 4
= - headwall el -9 -
- kL - S <
= 20 @, 2 Grosve end with -t
el 30 = - - headwall xz — .8 - .8
= (3) 4 grosve end — -8
P F projesting i s
— 10
- 8 =T aay
. 24 — -7
— 6 Te usa scale {2) or (3) project = )
21, - 8 hotizontally 1o scale (1),then " I
% o a4 uss stralght inclined line through
i D-and Q scales, orrevérse as _—_—
- 3 i“fi{:g!jﬂi/“’ & — ., &
— {8 - o
C .
z \\_ffim“”:“ 2 H\/JJ L/ 8 n
Q" E R — O 65 ol
A= - L
o K]
F o L & L5
- 12 HEADWATER DEPTH FOR

BUREAU OF PUBLIC ROADS JAN. 1963

HEADWATER SCALES 283
REVISED MAY 1964 WIT

181

C\JLVERT 2 |

CONCRETE PIPE CULVERTS

H INLET CONTROL

|
REW f?j§%j&% ‘

R




CHART 10'
1) (2) (3)

BUREAU OF PUBLIC ROADS JAN. 1963

HEADWATER SCALES 283
RKEVISED MAY 264

181

— 180 — 10,000
- 168 . 8,000 EXAMPLE (
i = — 6,
- 156 - D=42 Inches (3.5 fesf) B 6.
- = 9,000 05120 cfs
-~ %,000 = 5, -
144 r e i
3 — 4,000 HW R -HW . o %
— 132 - B feet - [ 4 3
i - 34000 1y 2.8 88 —S5 — 4.
— 120 n 2 000 @ 2.1 7.4 i = -
i P 3 2.2 1.7 e e =
— 108 o @ o — 3. s ¢
R -:-" “D in feet 4+ o LT
— 98 " 1,000 i i
i — 800 i - i
) SR Kt o
8% - L =2 ks g
— 600 T i =2
" - 500 s - L R
8 2. o
. 72 — 400 =l ~
w - V - L o .
ad - e z .
S B 5 300 @V = " 1.5 1.5
E 2 : 5 - -
o b 80 o E‘t‘ 200 / a1 .5 1 ]
pt ZE W
9, — 54 8 :/ < L = i
= Nl o 3
— 100
Elaee - uL 3 I
3 i e — 80 -
51 % B = L
I PPN s s a | 1.0 |10
tes @© — 50 X o
o = [ HW ENTRANCE n » a
= ol 40 B SCALE TYPE E - 1.0
Wl 3s i ' b — .9 — 9
. — 30 = Square edge with <
g - headwel! g — .9 e,
a 33% - s - _ s
= — 20 {2} , &£ Groove end with L
- ud
e 30 = : - headwall x — .8 .. 8
= {3) .4 .groeve end — .8 3
| p7% E projecting ] 2
: o [‘.A,«f’"’m’ = '-r 7
24 : 8 x/«?‘f/ v . -
o 6 To use scaole (2)19!«'(3)1;'0100? -
— 8 hot lzontaily 16 scaie (1), then L 3
aki s usgmﬁfé"m inclined line through
3 _.brand Q scaies, or reverse as —_—
?//’“/ itlustroted, & = .6
- 18 iz
- Z‘E,f%ﬂ‘/: / =
/@}0/ e 8 Q!tw }jf,’,} - 0.75 ok - ¥
- e
/'(‘5 o PR—— L_ . L—
3 - .8 : -
.0
- 12 HEADWATER DEPTH FOR

CONCRETE PIPE CULVERTS
WITH INLET CONTROL

S i

COLUERT &2 |
REVISED \\/;8/08

BT g 4




CHART 10’
1) (2) (3)

— 180 — 10,000
- 168 8,000 EXAMPLE (
R - ~ 6.
— 156 » D=42 inches (3.5 fest) B 6.
- = 6,000 Q=120 cfs . -
L 144 - 5,000 . ]
- - 4,000 B E W A 3.
— 132 5 ) D fogt - a4 3
" 3 3,000 ) 2.8 6.8 - 5 - = 4,
=i » - 2 2.1 74 8 - x
] g ) 2.2 7.7 g =
— 108 N o — 3 Ly
L = %5 in feat + B L
=25 L 1,000 L - I
i — 800 S D
— 84 B /" -_‘b—" e. —’__ 27
— 600 // i a »
L — 500 / g 5 - B
w 72 - 400 e = i =
i L 300 et =t - ]
g L - @V - -~ 1.5 — 1.8
2 0 . -
; — 60 5 = 200 L W15
oy zFE 7 w b -
& |- 54 5 -4 ! !
- =t b=
— 100
C W |- 48 ~ 8 z} - i
3 e e — 80 -
51 - = L
S E o [ 80 o | —1.0 |10
i 42 ) ! . g
o = HW ENTRANGE » = B
. o 40 " SCALE TYPE 5 = 1.0 .
td - : - = »
- [~ 38 — 30 ) R Square edge with E -9
< - N headwall 2 .8 L
=il 3FH o &
= — 20 @ 2 Groove end with ) “ﬁ -
el 20 = . - headwall ~ X = .8 . 8
= 3 , 4 reove ggr“‘"r" — .8 !
L 27 £ Jpﬁqghcﬂne ] -
— 10 , "
S (p s =T
— 24 -8 ' -7
- ] ﬁ]ﬂu‘ﬂ:a scale (2) or (3) project - ”
2} — 8§ .~ horizentelly to sceie (1}, then -
ke - - use stralght inclined line through :
/ D-and Q scoles, of reverse a8 e & &
8 i LQ”,/:‘ 3 illustrated, L& .
22 -, W 1
= E* G, B = 085 o - i
/4’15 3 r——
- L_ 5 =5 -
L o .
12 _ HEADWATER DEPTH FOR

HEADWATER SCALES 283 CONCRETE PIPE CULVERTS
REVISED MAY 1964 WITH INLET CONTROL

e R B i

BUREAU OF PUBLIC ROADS JAN. 1963

181 e S

COLVERT # 5
rev. n/18 Jos
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CHART 10'

— 180 ~ 10,000
I - z
168 8,000 EXAMPLE (1 (@
o - — 6,
— 156 - D42 inches (3.5 feot) 1 6.
- - Bl Q120 cfs
144 — 5,000 L &, i
- & e
B ad 4,000 B O -HW ! 3
— 132 % D faat = . 4 L
i - 3,000 i 2.3 8.8 -5 - — 4,
— 120 = — @) 2.1 1.4 i - -
I E 3 2.2 2 B =
— 108 = B o — 3. e 5
L ;— “p in feet + I L
— 96 L 1,000 Al o i
i -~ 80O B I
_ a4 L A -—->_ 5. e .
— 600 ~ N =2
= / L. e
- — 500 / oy - B
r 2 2. - R
L. 72 — 400 - By
w 3 3 T =
1 i W F -
é i - 300 R -t 1.5 - 1.5
g 2 : ﬁ - b
- — 60 ) g’ 200 / o 1.5 i i
= zg 4
o — 54 5 g zL 2 .
= =1t 3
— 100
C W |- a8 = zt s |
> ~~ el 80 -
S e Q- = b
I P L - 80 o. -0 |10
e o - 1
" f"a A - 50 ' u
(] = r HW SCALE ENTRANGE e 1.0 - B
© — &0 9] TYPE 5 T
w | ge - - - — .9 . 9
E — 30 1) Square edge with §
=2 o headwall 3 — .9 » :
- 33 % o — ‘ =
= — 20 {2 s 2 Gresve end with o
el 0 - . hcadwclt T x — .8 e 8
= 3)_ ,_,w:r" —Go0vs end — .8 !
Lers gL prolesting i -
& = IR |
R0 = S S S—
=78 — 8 . 7 . .
- 6 To use stale (2) or {3) project . a
91, — 8 horizontaily 1o sesle (i), thea S
% r usa stralght inclined line through A
— &
s D-end Q scoles, or reverse a8 - &
3 illustrated, . & = .6
— 18 -
- HW = -
- 2 Qléo "‘D O 83 O}( \/ B -
F e
— 15 - - L .
- 5 . -
C o L s s
-2 _ HEADWATER DEPTH FOR

enowaten scares 263 CONCGRETE PIPE GULVERTS
REVISED MAY 1964 WITH INLET CONTROL

181 T

CULVERT # 4 5
REVA \%/;3
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CHART 10’
1) (2) (3)

— 180 — 10,000
— 168 — 8,000 EXAMPLE (
— 156 B 6.000 Da42 inches (3.5 fes?) T 6. -
i ey 2120 cf :
L 144 - 5,000 an120 cfo I
" - 41000 Hw # -Nw ,_., 6. % 5,
— 132 - ] faet - & i
i - 3,000 W 2.5 68 —5 — a.
120 - 5 000 @) 2.1 7.4 - W -
) E < 3 2.2 .7 e ke -
— 108 e @ - 3. -
B _:_— #p in feet 4 I~ 8 3.
o - 1,000 e i
i - 800 I
L. 84 e A i Y —-»n o
— 600 - F =2
o — 500 / Py i L.
B 22, =
— 72 — 400 = -~
w - £ : - i
tad " \ps o n
g L . 300 (’,& :; . .5 L. 1.5
E m : m ™ -
- e el
> 6o 5200 7 w15 ]
- zgE W i
9 — 54 8 :/ < L - 5
p -t 100 8
S ul - 48 /5 — 27 8 -
> o x© |- 80 =
2 = (o
© | x I~ 60 e | 1.0 |_LO
- [ ol | .
o) = HW ENTRANGE n - R
ol @40 b SCALE TYPE 5 1.0 .
W] - : 3 .y B
= — 30 n = Square edge with Q 9
g [ hegdwail g — .9 " :
-t i1 g E ‘ e
= — 20 (23 . 2 Greeva end with w
L 30 - i - headwall T — .8 g
- {3 4 _greeve end e
T I projecting .~ N
- 10 g 4 .
bves ",5:'“"“1) = ol
24 - © ' =7
— 8 Te ulgﬂl&*ﬁ”f;&) or {3} praject - 5
P - 8 nhorigontally 1o scele (1), then 5
% " a _~"use stralght inclined line threugh i
L g 0-and Q scales, or reverse a8 — 6 6
"€$ ,,,«:”-WS iliustrated, L & .
— 18 3 DC Pl
22V - W
B E2 QoMY= 0.8 ok L -
b b
<18 = P —
il - — .5
. - .8 st
- .0
- 12 . HEADWATER DEPTH FOR

wenowsren scaces zas  CONOGRETE PIPE CULVERTS
REVISED MAY 1964 WITH INLET CONTROL

PR o

181
COLERT & 5

ReV, u /;;g/()’%

BUREAU OF PUBLIC ROADS JAN. 1963




6.C-6 Hydrology
Time of Concentration Worksheet (Page 1 of 3)

Project No. _Welsrh By Jw Date :;?{f 2008

Location _J}urse H/// fid - Checked __ /" Date

Circle one:  Present Developed

CULVERT 2.

Circle one:  metric units English units

NOTES: Space for as many as two segments per flow type can be used for each worksheet.

Must include a map showing travel time flow paths.

Sheet flow (Applicable to T. Segment
only) D
1 Surface description et
(Table 6.C.1) WEL e
2 Manning’s roughness
coeff., n AL
(Table 6.C.1) Vi
3 Flow length, L m (ft)
(See Section 6.C.4) |00
4 Two-yr 24-hr rainfall, P, mm {in) . 2
(Table B-1) s
5 Landslope,s (57.5-/7/  m/m(f/ft) _
— 01108
6  Travel Tume, T, h + =
(Equation 6.C.2) 025
Shallow concentrated flow Segment
ID
7  Surface description el
(paved or unpaved) L
8 Flow length, L m (ft) T
9  Watercourse slope, s m/m (fi/ft)
0.039
10 Average velocity, V /s (ft/s) .
(Equation 6.C4 0r 6.C.5) emeomemememeeeee | 3. [T
11  Travel Time, T h + =
(Equation 6.C.3) <03%
ConnDOT Drainage Manual

Qctober 2000




6.C-6 Hydrology
Time of Concentration Worksheet (Page 1 of 3)

Project No. By

Location Checked

Circle one:  Present Developed CULVERT #73

Circle one:  metric units English units

ReVvISED
,anmﬁa

YVste

NOTES: Space for as many as two segments per flow type can be used for each worksheet.

Must include a map showing travel time flow paths.

Sheet _flow (Applicable to T, Segment
only) b

1  Surface description
(Table 6.C.1)

2 Manning’s roughness
coeff., n
(Table 6.C.1)

3 Flow length, L m (ft)

(See Section 6.C.4)

4 Two-yr 24-hr rainfall, P> mm (in)

(Table B-1)

5 Landslope,s jug-LY m/m (f/ft)
s A

6 Travel Time, T, h
(Equation 6.C.2)
Shallow _concentrated flow ' Segment
D

7  Surface description
(paved or unpaved)

8  Flow length, L m (ft)

9  Watercourse slope, s m/m (f/R)

10 Average velocity, V /s (ft/s)
(Equation 6.C.4 or 6.C.5)

11 Travel Time, T; h
(Equation 6.C.3)

ConnDOT Drainage Manual

/0O

33

0.05

0338

4

V\v\?m‘w’f

L 4S

0,029

2.7

otoég

Qctober 2000




Hydrology 6.C-7
Time of Concentration Worksheet (Page 2 0f3) L T
{ A 4 7
Channel flow Segment > DRITIeN 4L 1€ %
D [ aress 2+3 |
12 Cross sectional flow area, a2 m’ (ft%) { ‘ - )
5 By ol PPN
. { D 56V [),hf’\/r—/_/;; ¢
13 Wetted perimeter, pw m (ft) / /
7 'l[ 7 f ,./M‘\W/
14 Hydraulic radius,r=a/p,  m(ft) 047 N
15 Channel slope, s ! wa m/m (fi/ft)
222 0042
16 Manning’s roughness
coeff,, n (Table 7-1 &
Append. A, Ch. 8) 007
17  Average velocity, v wy/s (ft/s)
(Equation 6.C.6) 3.3
18 Flow length, L m (ft
gth ) 120
19 Travel Time, T; h * =
(Equation 6.C.3) 6.0l 00l 44
= 0, é Mmoinwio ke
Channel Section ID Channel Section ID
Schematic Schematic
/
)
October 2000 ConnDOT Drainage Manual




6.C-6 Hydrology
Time of Concentration Worksheet (Page 1 of 3)
Project No. By Date
Location Checked Date
Circle one:  Present Developed _
VLY ERT = 4
Circle one:  metric units English units

D et e @
REVIS &

, o

NOTES: Space for as many as two segments per flow type can be used for each worksheet.

onl

Sheet flow (Applicable to T. Segment
ID

1 Surface description
(Table 6.C.1)

2 Manning’s roughness
coeff., n
(Table 6.C.1)

3 Flow length, L m (ft)
(See Section 6.C.4)

4 Two-yr 24-hr rainfall, P> mm {in)
(Table B-1)

5 Landslope, s m/m (f/ft)

6  Travel Time, T, ' h
(Equation 6.C.2)

Shallow concentrated flow Segment

D

7  Surface description
(paved or unpaved)

8  Flow length, L m (ft)

9  Watercourse slope, s m/m (f/f)

10 Average velocity, V /s (ft/s)
(Equation 6.C.4 or 6.C.5)

11 Travel Time, T, h

(Equation 6.C.3)

ConnDOT Drainage Manual

Must include a map showing travel time flow paths.

P ’fi,e,i )
O o
{50~ 1Y)
S
= lod- 1585
MW“Q‘%?W 906§ | oo
Al =
45 | 0.328 | | 0,528
v vel
50 B0O
o3 0.038
3 2,15
|+ =
L2067 | 0.0 0.07!
October 2000



CLLvERT H’# )
I

Hydrology 6.C-7
Time of Concentration Worksheet (Page 2 of 3)
fevis® D
Channel flow Segment T/ 2 /o8
D VY 15 /08
12 Cross sectional flow area, 2 m’” (ft°) I
13 Wetted perimeter, pw m (ft) .
747
14 Hydraulic radius, r=a/p,  m(ft)
D7
15 Channel slope, s nv/m (f/ft) . 1228—117
1 029 —
* 380
16 Manning’s roughness
coeff,, n (Table 7-1 & v
Append. A, Ch. 8) 0:08
17 Average velocity, v /s (fi/s)
(Equation 6.C.6) 2.4
18 Flow length, L m (ft)
19 Travel Time, T, h + = )
(Equation 6.C.3) 0.0% 0.044
Channel Section ID Channel Section ID
Schematic Schematic

October 2000

- ﬂ.L}gf}}rﬁ* Zé Vh!}m«f"”’f'“ﬂ

e
e

ConnDOT Drainage Manual



0.C-6 . Hydrology

Time of Concentration Weorksheet (Page 1 of 3)

Project No. By Date
Location Checked Date
Circle one:  Present Developed

COLVERT 5

Circle one:  metric units English units k
ReEVSED 1/1a/sg

NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Must include a map showing travel time flow paths.

Sheet flow (Applicable to_T. Segment
onl 1D
I Surface description d

(Table 6.C.1) M oeedS
2 Manning’s roughness

coeff,, n

(Table 6.C.1) 06
3 Flow length, L m (ft) ,

(See Section 6.C.4) L A5 [0D
4 Two-yr 24-hr rainfall, P, mm {in) 3.3

(Table B-1) ' 4
5  Land slope, s m/m (f/ft) /M’f—w « P LS

' g A@(} to?

6  Travel Time, T, h -+ =

(Equation 6.C.2) 1O 0.3%% 0338
Shallow concentrated flow ' Segment .

D

7 Surface description » 4

(paved or unpaved) wh paved
8  Flow length, L m (ft) ,

Pe-g 610
9  Watercourse slope, s m/m (f/f) R ) jﬁé:;%
0!’:’“‘{'{ thq‘ﬂ( o)

10 Average velocity, V /s (fi/s)

(Bquation 6.C.4 0r 6.C.3) wemmemeeeee | 3.0 L1 3:33
11  Travel Time, T, h + Pl

(Equation 6.C.3) 9 043 0. 050 0.050
ConnDOT Drainage Manual October 2000

1 3g8hr = 23 mineS

P




Hydrology

Time of Concentration Worksheet (Page 2 of 3)

Channel flow Segment
ID
12 Cross sectional flow area,a m” (/%)
13 Wetted perimeter, pw m (ft)
14 Hydraulic radius, r=a/p,  m(ft)
15 Channel slope,s #22%  m/m (f/f)
370
16 Manning’s roughness
coeff,, n (Table 7-1 &
Append. A, Ch. 8)
17 Average velocity, v /s (fi/s)
(Equation 6.C.6)
18 Flow length, L m (ft)
19 Travel Time, T; h
(Equation 6.C.3)
Channel Section ID
Schematic
\ !
¥ ',
;’[*’:

October 2000

00

=/}
36~

- 3,2,@%!&.

Channel Section ID
Schematic

ConnDOT Drainage Manual




Calculation Results Summary

Scenario: Base

>>>> Info: Subsurface Network Rooted by: O-1
>>>> Info: Subsurface Analysis iterations: 1
>>>> Info: Convergence was achieved.

CALCULATION SUMMARY FOR SURFACE NETWORKS

| Label | Inlet | Inlet | Total |  Total | Capture | Gutter | Gutter |
| | Type | | Intercepted | Bypassed | Efficiency | Spread | Depth |
I | | I Flow | Flow | (%) | (ft) | (ft) |
| | | | (cfs) | (cfs) | | | |
[imm e | P | == [—=——mm | == R [mam [ |
| I-1 | Generic Inlet | Generic Default 100% | 0.00 | 0.00 | 100.0 | 0.00 | 0.00 |
CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: O-1
| Label | Number | Section | Section | Length | Total | Average | Hydraulic | Hydraulic |
| | of | Size | Shape | (ft) | System | Velocity | Grade | Grade |
| | Sections | | | | Flow | (ft/s) | Upstream | Downstream |
| | I I | | (cfs) | | (ft) | (£t) |
| ======= | === = [————=== [ === | = m——— | mmmmme == | e R | B |
| P-1 | 1 | 15 inch | Circular | 20.00 | 2.10 | i' 6.2@ | 138.58 | 136.90 |
| Label | Total | Ground | Hydraulic | Hydraulic |
| | System | Elevation | Grade | Grade |
| | Flow | (ft) | Line In | Line Out |
| | (cfs) | | (ft) | (ft) |
[ === | === [ === | ————— | |
| 0-1 | 2.10 | 137.75 | 136.50 | 136.50 |
| I-1 | 2.10 | 141.30 | 138.58 | 138.58 |
Completed: 11/20/2008 04:27:34 PM
— Project Engineer: Joseph Wren, PE
¢\ \culvert1stm Indigo Land Design, LLC StormCAD v5.5 [5.5005]
y,f“ 11/20/0@7:39 PM ®© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1

o™




Calculation Results Summary

Scenario: Base

>>>> Info: Subsurface Network Rooted by: O-1
>>>> Info: Subsurface Analysis iterations: 1
>>>> Info: Convergence was achieved.

{(,;c?’ye}ay’
CALCULATION SUMMARY FOR SURFACE NETWORKS

| Label | Inlet | Inlet | Total | Total | Capture | Gutter | Gutter |
| | Type | | Intercepted | Bypassed | Efficiency | Spread | Depth |
| | | | Flow | Flow | (%) (£t | (ft) |
| | | | (cfs) | (cfs) | I | |
[ [—==mm |———mmm [———m | === R S i [ | |
| I-1 | Generic Inlet | Generic Default 100% | 0.00 | 0.00 | 100.0 | 0.00 | 0.00 |
CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: O-1

| Label | Number | Section | Section | Length | Total | Average | Hydraulic | Hydraulic

| | of | Size | Shape | () | System | Velocity | Grade | Grade |

| | Sections | | | |  Flow | (ft/s) | Upstream | Downstream |

| | | | | | (cfs) | | (ft) | (ft) I

| === [—==mm | mmmmmi R | mommm——— | == | = | mmmm | momemm e |

| P=1 | 1 | 15 inch | Circular | 40.00 | 2.60 | Q4.75»‘"J 126.65 | 125.37 |

| Label | Total | Ground | Hydraulic | Hydraulic |

| | System | Elevation | Grade | Grade |

| | Flow | (ft) | Line In | Line Out |

| | (cfs) | | (ft) | (ft) |

[—==———- | =i | S | —m e [ |

| O0-1 | 2.60 | 126.05 | 124.80 | 124.80 |

| I-1 | 2.60 | 132 .50 | 126.65 | 126.65 |

Completed: 11/20/2008 04:25:24 PM

Project Engineer: Joseph Wren, PE
c:\...\culvert2.stm Indigo Land Design, LLC StormCAD v5.5 [5.5005]
11/20/08 04:25:33 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1




Calculation Results Summary

Scenario: Base

CULVETT
>>>> Info: Subsurface Network Rooted by: 0O-1 Mt
>>>> Info: Subsurface Analysis iterations: 1 S
>>>> Info: Convergence was achieved.

/00 f\/ew ol

CALCULATION SUMMARY FOR SURFACE NETWORKS

| Label | Inlet | Inlet | Total |  Total | Capture | Gutter | Gutter |
| | Type | | Intercepted | Bypassed | Efficiency | Spread | Depth |
| | | | Flow | Flow | (%) I (ft) | (ft) |
| | | | (cfs) | (cfs) | | I |
fpromemimmmm [ [immem s e fmmmmm i [~ [ e — z
| I-1 | Generic Inlet | Generic Default 100% | 0.00 | 0.00 | 100.0 | 0.00 | 0.00 |
CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: O-1

| Label | Number | Section | Section | Length | Total | Average | Hydraulic | Hydraulic |

| | of |  Size | Shape | (ft) | System | Velocity | Grade | Grade |

| | Sections | | | | Flow | (ft/s) | Upstream | Downstream |

| | | | | | (cfs) | | (ft) | (ft) I

[ | s=rmmmmnm | B | mmmmmmemes [m==mmmm [==—=mme = R | = I

| P-1 | 1 | 15 inch | Circular | 27.00 | 3.40 | 5.50/| 126.24 | 125.13 |

| Label | Total | Ground | Hydraulic | Hydraulic |
| | System | Elevation | Grade | Grade |
| | Flow | (Et) | Line In | Line Out |
| | (cfs) | I (ft) | (ft) |
| Fmr | R | mmmm e ——— | memm |
| 0-1 |  3.40 | 125.75 | 124.50 | 124.50 |
| I-1 | 3.40 | 129.20 | 126.24 | 126.24 |

Completed: 11/20/2008 04:22:44 PM

Project Engineer: Joseph Wren, PE
c:\...\culvert3.stm Indigo Land Design, LLC StormCAD v5.5 [5.5005]
11/20/08 04:22:55 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1




Calculation Results Summary

Scenario: Base

>>>> Info: Subsurface Network Rooted by: 0-1 ) W
>>>> Info: Subsurface Analysis iterations: 1 1 ;‘f‘?’jw == “%
>>>> Info: Convergence was achieved. ?‘F#Lfyt%f:;
/oo —year
CALCULATION SUMMARY FOR SURFACE NETWORKS
| Label | Inlet | Inlet | Total |  Total | Capture | Gutter | Gutter |
| | Type | | Intercepted | Bypassed | Efficiency | Spread | Depth |
| [ | | Flow | Flow | (%) [ € =5 B B = B
| | | | (cfs) | (cfs) | | | |
[ ===~ | s s | = [ | e | === | = | e |
| I-1 | Generic Inlet | Generic Default 100% | 0.00 | 0.00 | 100.0 | 0.00 | 0.00 |
CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: O-1
| Label | Number | Section | Section | Length | Total | Average | Hydraulic | Hydraulic
| | of | Size | Shape | (ft) | System | Velocity | Grade | Grade |
| | Sections | | | | Flow | (ft/s) | Upstream | Downstream |
| | | | | | (cfs) | | (ft) | (ft) |
| —====== |- [ e | === | = | —======= s | s | |
| P-1 | 1 | 24 inch | Circular | 23.00 | 10.10 | (; 7.36 ) 120.74 | 119.60 |
| Label | Total | Ground | Hydraulic | Hydraulic |
| | System | Elevation | Grade | Grade
| | Flow | (ft) | Line In | Line Out |
| | (cfs) | | (ft) | (ft) |
| === [======—= | i [ e | mrrm e |
| ©=1 | 10.10 | 120.70 | 118.70 | 118.70 |
| I-1 |  10.20 | 123.140 | 120.74 | 120.74 |

Completed: 11/20/2008 04:20:01 PM

Project Engineer: Joseph Wren, PE
c:\...\culvert4.stm Indigo Land Design, LLC StormCAD v5.5 [5.5005]
11/20/08 04:20:06 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1




Calculation Results Summary

Scenario: Base

COLVERT #5

>>>> Info: Subsurface Network Rooted by: 0-1
>>>> Info: Subsurface Analysis iterations: 1
>>>> Info: Convergence was achieved.

=

/ 00—jear~

CALCULATION SUMMARY FOR SURFACE NETWORKS

| Label | Inlet | Inlet | Total | Total | Capture | Gutter | Gutter |
| | Type | | Intercepted | Bypassed | Efficiency | Spread | Depth |
| | | | Flow | Flow | (%) I (ft) | (ft) |
| | | | (cfs) I (cfs) | | | |
| mmmmme= e e e [ | m=mmmme—— |r=remenntns e | momemmm—— | = |
| I-1 | Generic Inlet | Generic Default 100% | 0.00 | 0.00 | 100.0 | 0.00 | 0.00 |
CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: O-1
| Label | Number | Section | Section | Length | Total | Average | Hydraulic | Hydraulic
| | of |  Size | Shape | (ft) | System | Velocity | Grade | Grade |
| | Sections | | | | Flow | (ft/s) | Upstream | Downstream |
| | I I | | (cfs) | | (ft) | (£t) |

| | | | | | | |

| | \ | | | | |

"”00—)/’”

| Label | Total | Ground | Hydraulic | Hydraulic |
| | System | Elevation | Grade | Grade |
| | Flow | (EE) | Line In | Line Out

| | (cfs) | | (ft) | (ft) |
[ | sE——— | === —mmm—e R | ————————= |
| 0-1 | 3.00 | 118.95 | 117.70 | 1E7 .70 |
| I-1 | 3.00 | 121.40 | 120.40 | 120.40 |

Completed: 11/20/2008 04:15:58 PM

Project Engineer: Joseph Wren, PE
c:\...\culverts.stm Indigo Land Design, LLC StormCAD v5.5 [5.5005]
11/20/08 04:16:06 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1




Hydrograph Return Period Recap

Hydraflow Hydrographs by Intelisolve v9.1

Hyd.| Hydrograph | Inflow Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr | 25-Yr | 50-Yr | 100-Yr
1 SCS Runoff | =--eeem | oo 1138 | - | - 4.355 5.775 7.540 9.674 Design Point A
2 SCS Runoff e | e 2.087 | - ----- | 9928 | 13.57 | 18.14 | 23.84 | Design Point B

=3

Proj. file: PRE-DEVELOPMENT SCS FLOWS.gpw Wednes(gjay, Dec 17, 2008 /)




Hydrograph Summary Report

2

Hydraflow Hydrographs by Intelisolve v9.1

Hyd.| Hydrograph Peak Time | Time to 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 SCS Runoff | 1.138 3 747 7,972 — e e Design Point A

2 SCS Runoff | 2.087 3 753 18,921 e e Design Point B

PRE-DEVELOPMENT SCS FLOWS.gpw

Return Period: 2 Year

Wednesday, Dec 17, 2008




Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.1

3

Hyd.| Hydrograph Peak Time | Time to 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 SCS Runoff | 4.355 3 738 23,162 T e Design Point A
2 SCS Runoff | 9.928 3 744 60,822 e I B Design Point B

PRE-DEVELOPMENT SCS FLOWS.gpw

Return Period: 10 Year

Wednesday, Dec 17, 2008




Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.1

4

Hyd.| Hydrograph Peak Time | Time to 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 SCS Runoff | 5.775 3 738 29,642 e B Design Point A
2 SCS Runoff | 13.57 3 744 79,219 el IR I Design Point B

PRE-DEVELOPMENT SCS FLOWS.gpw

Return Period: 25 Year

Wednesday, Dec 17, 2008




Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.1

5

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 SCS Runoff | 7.540 3 738 37,749 —_— e Design Point A
2 SCS Runoff | 18.14 3 744 102,481 el T Design Point B

PRE-DEVELOPMENT SCS FLOWS gpw

Return Period: 50 Year

Wednesday, Dec 17, 2008




Hydrograph Summary Report

6

Hydraflow Hydrographs by Intelisolve v9.1

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 SCS Runoff | 9.674 3 738 47,615 T I Design Point A
2 SCS Runoff | 23.84 3 741 131,061 B e Design Point B

PRE-DEVELOPMENT SCS FLOWS.gpw

Return Period: 100 Year

Wednesday, Dec 17, 2008




Hydrograph Return Period Recap

Hydraflow Hydrographs by Intelisolve v9.1

Hyd.| Hydrograph | Inflow Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr | 25-Yr | 50-Yr | 100-Yr

1 SCS Runoff | - | == 0.575 | =---mem | e 1.882 | 2426 | 3.096 | 3.897 | Areato Culvert #2

2 SCS Runoff | - B N Ot B B 2.225 | 2.951 3.853 | 4.943 | Areato Culvert #3

3 Combine 1,2 | e 11431 | e | - 4.062 | 5303 | 6.883 | 8.789 | Add2+3

4 Reservoir 3| e 0.530 | - | - 1.983 | 2.652 | 3.554 | 4.725 | Storage Route 2&3

5 SCS Runoff et B 0.172 | - - | 0.798 | 1.076 | 1.432 | 1.874 | Additional Area 2&3 to DP A
6 Combine 4,5 seemeee | 0599 | e | e 2,292 | 3.050 | 4.086 | 5.432 | Design Point A

7 SCS Runoff | - | 1.039 | - | - 5439 | 7.520 | 10.16 | 13.44 | Areato Culvert #4

8 SCS Runoff | - | —meeee- 0.511 | ===mmm | - 1.957 | 2595 | 3.388 | 4.346 | Areato Culvert#5

9 Reservoir 7 wemeeme | 0969 | eem | e 4130 | 5.894 | 8198 | 11.02 | Storage Route 4

10 | Reservoir 8 | e 0.467 e | e 1.603 | 2.145 | 2.838 | 3.673 | Storage Route 5

11 | Combine 9,10 | - 1416 | - -—e- | 5579 | 7.865 | 10.82 | 14.49 | Add4&5

12 | SCS Runoff | -=---mm | - 0.907 | =-eemm | e 3.908 | 5.209 | 6.892 | 8.947 | Additional Area 4&5 to DP B
13 | Combine 11,12 | weeeees 1.872 | —m | e 7.145 | 10.00 | 13.74 | 18.31 | Design Point B

Proj. file: POST-DEVELOPMENT SCS FLOWS.gpw

Wedn{s/aay, Dec 17, 2008 /




Hydrograph Summary Report

2

Hydraflow Hydrographs by Intelisolve v9.1

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 SCS Runoff 0.575 3 738 3,383 e B Area to Culvert #2

2 SCS Runoff | 0.581 3 747 4,073 e B Area to Culvert #3

3 Combine 1.131 3 744 7,456 1,2 | e e Add 2+3

4 Reservoir 0.530 3 768 7,437 3 125.84 1,586 Storage Route 2&3

5 SCS Runoff | 0.172 3 738 1,177 et B B Additional Area 2&3 to DP A
6 Combine 0.599 3 765 8,614 4,5 | e e Design Point A

7 SCS Runoff 1.039 3 756 10,147 —_— e e Area to Culvert #4

8 SCS Runoff | 0.511 3 747 3,682 —_— | e e Area to Culvert #5

9 Reservoir 0.969 3 762 10,141 7 120.00 597 Storage Route 4

10 | Reservoir 0.467 3 753 3,582 8 120.01 54.9 Storage Route 5

11 | Combine 1.416 3 759 13,723 9,10 | | Add 485

12 | SCS Runoff | 0.907 3 738 5,860 T B Additional Area 4&5 to DP B
13 | Combine 1.872 3 756 19,583 11,12 | | e Design Point B

POST-DEVELOPMENT SCS FLOWS.gpv

Return Period: 2 Year

Wednesday, Dec 17, 2008




Hydrograph Summary Report

3

Hydraflow Hydrographs by Intelisolve v9.1

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 SCS Runoff | 1.882 3 735 9,037 e I I Area to Culvert #2
2 SCS Runoff | 2.225 3 738 11,834 —_— | | e Area to Culvert #3
3 Combine 4.062 3 738 20,872 1,2 | | Add 2+3
4 Reservoir 1.983 3 759 20,853 3 126.16 5,008 Storage Route 2&3
5 SCS Runoff | 0.798 3 732 3,649 e B Additional Area 2&3 to DP A
6 Combine 2.292 3 750 24,502 4,5 | e e Design Point A
7 SCS Runoff | 5.439 3 747 33,991 e S I Area to Culvert #4
8 SCS Runoff | 1.957 3 738 10,407 e e Area to Culvert #5
9 Reservoir 4.130 3 759 33,985 7 120.46 4,434 Storage Route 4
10 | Reservoir 1.603 3 750 10,407 8 120.31 991 Storage Route 5
11 | Combine 5.579 3 759 44,392 9,10 | - | e Add 4&5
12 | SCS Runoff | 3.908 3 732 17,563 T B I Additional Area 485 to DP B
13 | Combine 7.145 3 750 61,955 11,12 | e ————mn Design Point B

POST-DEVELOPMENT SCS FLOWS.gpv

Return Period: 10 Year

Wednesday, Dec 17, 2008




Hydrograph Summary Report

4

Hydraflow Hydrographs by Intelisolve v9.1

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 SCS Runoff | 2.426 3 735 11,390 i e Area to Culvert #2

2 SCS Runoff | 2.951 3 738 15,145 e R I Area to Culvert #3

3 Combine 5.303 3 735 26,535 1,2 | e e Add 2+3

4 Reservoir 2.652 3 759 26,516 3 126.26 6,631 Storage Route 2&3

5 SCS Runoff | 1.076 3 732 4,723 e S I Additional Area 2&3 to DP A
6 Combine 3.050 3 753 31,239 4,5 | e e Design Point A

7 SCS Runoff | 7.520 3 744 44,560 e B I Area to Culvert #4

8 SCS Runoff | 2.595 3 738 13,318 e e R Area to Culvert #5

9 Reservoir 5.894 3 759 44 554 7 120.66 6,028 Storage Route 4

10 | Reservoir 2.145 3 750 13,318 8 120.43 1,356 Storage Route 5

11 | Combine 7.865 3 756 57,872 9,10 | - | e Add 485

12 | SCS Runoff | 5.209 3 732 22,602 e e Additional Area 4&5 to DP B
13 | Combine 10.00 3 750 80,474 11,12 el B Design Point B

POST-DEVELOPMENT SCS FLOWS.gpw Return Period: 25 Year

Wednesday, Dec 17, 2008




Hydrograph Summary Report

5

Hydraflow Hydrographs by Intelisolve v9.1

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 SCS Runoff | 3.096 3 735 14,306 R e Area to Culvert #2

2 SCS Runoff | 3.853 3 738 19,287 e T Area to Culvert #3

3 Combine 6.883 3 735 33,593 1,2 | e e Add 2+3

4 Reservoir 3.554 3 756 33,575 3 126.37 8,538 Storage Route 2&3

5 SCS Runoff | 1.432 3 729 6,077 — | e e Additional Area 2&3 to DP A
6 Combine 4.086 3 750 39,651 4,5 | | e Design Point A

7 SCS Runoff | 10.16 3 744 57,976 — | e s Area to Culvert #4

8 SCS Runoff | 3.388 3 738 16,961 — e e Area to Culvert #5

9 Reservoir 8.198 3 756 57,970 7 120.88 7,903 Storage Route 4

10 | Reservoir 2.838 3 747 16,960 8 120.56 1,776 Storage Route 5

11 | Combine 10.82 3 753 74,931 9,10 |  —— | - Add 4&5

12 | SCS Runoff 6.892 3 729 28,928 e e Additional Area 4&5 to DP B
13 | Combine 13.74 3 750 103,859 11,12 | | Design Point B

POST-DEVELOPMENT SCS FLOWS.gpw Return Period: 50 Year

Wednesday, Dec 17, 2008




Hydrograph Summary Report

6

Hydraflow Hydrographs by Intelisolve v9.1

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 SCS Runoff | 3.897 3 735 17,824 — | e - Area to Culvert #2

2 SCS Runoff | 4.943 3 738 24,328 — | e - Area to Culvert #3

3 Combine 8.789 3 735 42,152 1,2 e Add 2+3

4 Reservoir 4,725 3 756 42,133 3 126.50 10,741 Storage Route 2&3

5 SCS Runoff | 1.874 3 729 7,734 —_— | | e Additional Area 2&3 to DP A
6 Combine 5.432 3 750 49,867 4,5 | e e Design Point A

7 SCS Runoff 13.44 3 741 74,516 e B I Area to Culvert #4

8 SCS Runoff | 4.346 3 738 21,393 —_— e e Area to Culvert #5

9 Reservoir 11.02 3 756 74,510 7 121.15 10,102 Storage Route 4

10 | Reservoir 3.673 3 747 21,393 8 120.72 2,288 Storage Route 5

11 | Combine 14.49 3 753 95,903 A T Add 4&5

12 | SCS Runoff | 8.947 3 729 36,651 e S Additional Area 4&5 to DP B
13 | Combine 18.31 3 747 132,554 1,12 | ] e Design Point B

POST-DEVELOPMENT SCS FLOWS.gpv

Return Period: 100 Year

Wednesday, Dec 17, 2008




Table 2-2a.—Runoff

curve numbers for urban areas! -
o

Cover description

Curve numbers for
hydrologic soil group—

Average percent

Cover type and hydrologic condition impervious area? A B C D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries,
ete.)®: T
Poor condition (grass cover < 50%) .............. 68 79 86 89
Fair condition (grass cover 50% t0 75%)........... 49 69 79 84
< Good conditiomr (grass cover > T5%) .............. 39 @ 74 80
Impervious areas: e
Paved parking lots llty‘qf,s)driveways, ete.
—texcluding right-of-Way). ....2.................... 98 98 <, 98
Streets and roads: ~
Paved; curbs and storm sewers {excluding
right-ofway) ... 98 98 98 98
Paved; open ditches (including right-of-way) ....... 83 89 92 93
_Gravel (including right-of-way) ................... 76 85 89> 91
“Dirt (including right-of-way) ..................... 2 82 87 89
Western desert urban areas: )
Natural desert landscaping (pervious areas only)... 63 77 85 88
Artificial desert landscaping (impervious weed
barrier, desert shrub with 1- to 2-inch sand
— — or grayel mulch and basin borders). .............. 96 96 96 96
12iNS  Urban districts: T T - - T e - e 2=
SNAMECTED . s o
— Comme?mal and business.......................... 85 89 92 94 95
Industrial........... e gne € e S B B § B PR S HE S RLE minme 72 81 88 91 93
REAS . 7 e g .
Residential districts by average lot size:
1/8 acre or less (town houses)......o.vouenennnnn. .. 65 77 85 90 92
Tdacre ..o 38 61 - 75 -83 87
BB BCTE oy o s s 5 505 505 5555 s 0 oo« st i o i 5 55 8 0 30 57 2 81 86
V2Zacre ..o 25 54- 70 80 85
B BCIE © o oiss 505502 5515 55« mm »ivom 2 vem o v m v 0 i 5 5 55 20 51 68 79 84
2 BCTES t it 12 46 65 7 82
Developing urban areas
Newly graded areas (pervious areas only,
no vegetation)®....... ... ... i 7 86 91 94

Idle lands (CN’s are determined using cover types
similar to those in table 2-2¢).

*Average runoff condition, and I, = 0.2S.

2The average percent impervious area shown was used to develop the composite CN’
are directly connected to the drainage system, impervious areas have a CN of 98, an
space in good hydrologic condition. CN’s for other combinations of conditions may b

s. Other assumptions are as follows: impervious areas
d pervious areas are considered eguivalent to open

e computed using figure 2-3 or 2-4.

3CN’s shown are equivalent to those of pasture. Composite CN”

s may be computed for other combinations of open space cover type.

4Composite CN’s for natural desert landscaping should be comp

uted using figures 2-3 or 24 based on the impervious area percentage (CN

"= 98) and the pervious area CN. The pervious area CN’s are a
*Composite CN's to use for the design of temporary measures
based on the degree of development (impervious area percenta
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ssumed equivalent to desert shrub in poor hydrologic condition.

during grading and construetion should be computed using figure 2-3 or 24,
ge) and the CN’s for the newly graded pervious areas.




Table 2-2c.—Runeff curve numbers for other agricultural lands?

Curve numbers for

Cover deseription hydrologic soil group—
Hydrologic

Cover type condition A B C D
Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing.? Fair 49 69 79 . 84
Good 39 61 74 80
Meadow—continuous grass, protected from - 30 58 71 78

grazing and generally mowed for hay.
Brush—brush-weed-grass mixture with brush Poor 48 67 77 83
the major element.? - Fair 35 56 70 77
. Good 430 48 65 73
Woods—grass combination (orchard Poor 57 73 82 86
or tree farm).s Fair 43 65~ 76 82
Good 32 58 - 72 79
Woods.6 Poor 45 66 77 83
Fair 36 80, 3 79
Good 430 ONED 7
Farmsteads—buildings, lanes, driveways, - 59 74 82 86

and surrounding lots.

Average runoff condition, and I, = 0.2S.

2Poor:  <50% ground cover or heavily grazed with no mulch.
Fair: 50 to 75% ground cover and not heavily grazed.
Good: >75% ground cover and lightly or only occasionally grazed.

3Poor:  <50% ground cover.
“air: 50 to 75% ground cover.
Good:  >75% ground cover.
“Actual curve number is less than 30; use CN = 30 for runoff computations.

8CN's shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed
from the CN's for woods and pasture.

§Loor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning.

Fair: Woods are grazed but not burned, and some forest litter covers the soil. .
Guod: Woods are protected from grazing, and litter and brush adequately cover the soil.
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