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Areas and Curve Number Determination
for

Diversion Ditches

Water Area (ac

Diversion
No. Undisturbed Disturbed Reclairned Paved Total

Average
Curve
Number

DD-1. 0 .  11 0 .00 0 .  10 0 .00 o.2L 72

DD_3(b) o.28 0 .60 0 .36 0 .00 L .24 81

DD-4 0 .00 0 .00 0 .00 0 .  L 8 0 .  18 9 5

p p - 5 ( c ) 3 .70 L .46 L .  L0 0 .00 6 .26 75

DD-? 0.0s 0 .09 0 .31_ 0 .00 0.4s 77

DD-8 3 .36 o .44 0 .23 0 .00 4 .03 72

DD-9 0 .00 0 .  13 0 .  13 0 .00 o.26 82

DD-1_ 1 L .94 o.02 0 .  15 0 .00 2 . i L 70

.o
o)
(.o
o

I

l'\)
I

(a) Based on: CN=59 for Undisturbed
CN=90 for Disturbed
CN=75 for Reclairned
CN=95 for Paved

(b)  Inc ludes WSDD-I  through WSDD-3 (See Plate 7-5c)

(c)  Inc ludes dra inage to DD-3,  DD-4 and DD-8 p lus WSDD-S.

Des ign  S to rm  =  P=2 .50  i n .  ( 10y r .  -  24h r . ) .
Storm Dist r ibut ion = SCS Type I I .
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Clrl = 69. C,

I ' lS -2  25-YR 24-HR ST0RM

if + ++ +ta+++++++++''*+;?+++'if +'?i++++

+ EAF:THF* l: El.lti I I''IEER I hlt.' - I l''tl' - '-

+ +
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+

+ t,tETHODLli-ErG\. *

i+ ** + + ii+ i"r"#++ ++ ++{'+i+i+++++if +++++ +

L [ ) g t { T I F ] C A T I O N :  b J g j - 1  T Y F E  I I

I l ' . lFL. lT SLlHl lAFrv :
f if +.++++++++++ii++++.+++**+++++J"+{|+++++++++i+*+++*+*'i*+++++;*?+++

DURATI OI i I  = ?A. i . r  HF: .  TI I ' IE OF Eof ' lC.  = ( . ! .3C'  HF: .
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:rr++f+*1"++++++++l++ ++ +++ +i.ir +++i+t*++++++++i:+{r+++'+*+i+*+i*++++ + *+ ++

TOl AL RUFIOFF DEFTH = r i .  o37I  I I . ICHES

I } { IT IAL  AL ISTF I  TCT IO f . I  =  O .8986  INCHES
FEfr f ' .  FLEJht  = 46-72 CFS i  { l '  4858 IN/HRi

TI I ' ' lE TB FEA[, :  = 13. t . t ts  l {Bt- lRS
RUNOFF VOLUPIE CHECI. ' : .  =  c | .6385 INCHES

**?+++i* +..*+++iF+.h*.{ *t"++1"++.ii+++ri*++++++++++.}'li+tiJ"++++++++{'++5+:+ i

ETnt r ' l ' r .

I ;  I  ST.  =  Sng TYFE I  I
BEPTH = 3 . '?3  l f . l .

t t t * t ; t t t t t t t l

t * t t * t * * , r * * *  t  t

IDENTIF ICATI0 t tT

I N P UT SU MI,IARY :
t r l * l * * * l ! * * * * * * * * * * * i * * * * * * * * * * * * * * * * * * * t r r * * * * t * ' * * * * * * * ' * * * * *

STORM:  I ' IATERSHED:
DIST.  '  SCS TYPE I I  AREA =  Q.002  SQ.  MI .
DEPTH '  Z .gZ  I  N .  CN 3  71 .0
O0nnf  tOH .  Zq . .O HR.  T IME 0F CONC-  =  0 .05  HR.
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i t  *  t  i  r :  ! t * *  r  * ! r  *  *  *  *  *  t  *  *  *  t  *  * *  *  t  t  * *  * t *  t l  t  *  i  *  * ! r  *  *  *  * *  t

T0TAL RUNOFF DEPTH =  0 .7148  INCHES
INIT IAL  AESTRACTION =  O. IJ169  INCHES
PEAK FLoU -  U .  gg  cFs  (  0 .7637  IN /HR)
T l t ' lE  T0  PEAK =  12 .00  H0URS
RUN0FF VOLUnE CHECK =  Q.7 I63  INCHES

It t r r t i * * t * * * * t t I t * t I t i t'l * t tt * * I I I t * t tl * t !t * t t t t t I
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rrcrg6 C-)7 rlcc or-

co*unaJ€z^j or*__l}ac l9F5 -

cHlcrtg- Dltt

I

Th,is s+il,(j.*f loaq;^ .*itt p,ovi *. q+ ?q+c.{^*r &'X 4 yit|
t-!,4-\,€4{.1*; ls b4,X'. es{"L,/;s(;J f 

'!1.* elbs{"td.- pd , ,
Sr{Agct-f *tau +r.r{:t{r- as ht;'^ .w'{L *ur{e* -Atrnaa.srAr
0+ t5', te' . - 0j1L 

-;ralj 
*u.^ lU, beri,^ will c"rslsi o{ > 

-12" 
cl4p

+L?f ruill sl"6 i"l" uD - | a >-€4.*i"-/ olis{ ,^.. da,"^ slt<v- +,F.^-
+{* sl-4^t bg^ {r e:*9'rtv +l^"1 4 ,Ju**; 'f +l* {. * 

'
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EAFITHFAX ENGINEERING. INC.
ENGINEERS / SCIENTISTS

(

"ourur* 
__L,L_e11g F?r u i.fuf r-zh -

CHECXEB- DATE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* EARTHFA:< E}TGINEERING' INC. *
* *
* HYDROGRAPII GEITERATION MODEL *
* USING SCS CI'RVE NIruBER *
* MEEHODOLOGY *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

IDE}ITIFICAIION3 I'D-3

INPIIT SI'MT|IARY Z
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

STOR$: IIATERSHED:
DIST.  -  SCS TypE B AREI = 0.014 SQ. l { I .'  
DEPTH -  1 .9O  IN .  .  

* 9N  =  69 .0
DI'RATION -'\ilF&-:iltR.Eri tll 'lE oF cotfc- - o.12 HR.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * . :

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

OUTPIIT SU&IMARY!
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

TOTAL RttNoFf DEPTH = 0.1825 INCHES
INITIAL ABStRAqfIoN - 0.8986 rIICHES
PEAK FLOW r  '  O.78 CFS (  0 .0861 IN/HR)
TIME TO PEAK - 2 .55 HOITRS
RITNOFF VOLUIIE CIIECK ' 0.1829 INCHES

** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

??o*'r- ds(dl1U 4 ?aSu lU, a'& ry af !frts 4+ud)r ^- V" Pllo
is eehet**- ru'.-lwale. 4"r; vul.o€ f<aa'u16-D. Ar- lt" ?vo i/\ok AM)Ewc
-  ^u
(a *J,rr* b1a. t) aa6- *$nr (te" *o vr) uM'lt-h" uil.. .t-hc- tzr f{2(
F^j( ,rr*,,. abg,-i{.. *ocx-gfWQ- h4ft6p;;- a^/- a't*,Aargl. lv*o T.. ,
e-t*tt rq cU^tf,^rg e4 og \&c- Vo XaQ pA .'ilt- \z'l Etg*- trlu"ll' fu'
fia4;A $-%- iyg*"tt,lil w,*hE' sbq,,v'of b'**', aa
a\4ea- chvala d w#tft{.
*  The  CN o f  69  f o r  {VS-g  i s  based  on  und i s tu rbed  a rea  and  i s

cons i s tan t  w i t h  numbers  used  f o r  l l j S -1  and  l r JS -2  f o r  und i s tu rbed
a rea .

(o'

P a n p' - J -
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EARTHFAX ENGINEERING.  INC.
ENGINEEHS / SCIENTISTS

co upureo -J-3--- oare Ru, r

Circu lar  Channel  Analys is  & Design
Solved with Manning's Equation

Open Channel - Unifor:n f low

Worksheet Name: Genwall UD-3

Comment z L2rt CllP - Outlet velocity

Solve For Actual Depth

Given Input Data:
Diamete t . . . . . . . . .  .
S lope . . . . . . . . . .  o . .
I t l ann ing rs  n . . .
D i scha rge . . o . . . . . .

Computed Results:
Dep th .  . . . . . . . .  . .  .  .
Ve loc i t y . . . . . . . . . .
F l ow  A rea . . . .
C r i t i ca l  Dep th . . .  o
Cr i t ica l  S lope
pe rcen t  Fu l l . . . . . .
Fu l l  Capac i t y . . . . .
QMAX 9 .94D . . . .
F roude  Number .  . .  . .

1 .  OO f t
o.  osoo fE/  fE
0 .024  .
0 .78  c f s

i'.'"3 fF= - ourler velocil,4 ,
0.16 s f  6  0L 

t
0 .37  f t
o.  o1e4 tE/ t t

25 .54  *
5 .46  c f s
5 .87  c f  s
2 .04  ( f I ow  i s  Superc r i t i ca l )

Open  Channe l  F low  Modu le ,  Ve rs ion  3 -2  ( c )  1990
Haestad t l le thods,  Inc.  *  37 Brookside Rd *  I {a terbury '  Ct  06708

D a n o' " Y "



t Circu lar  channe, l  Analys is  & Design
Solved with Manning's Equation

Open Channel - Uniforrn flow

Worksheet Name,: Genwall UD-3

Comment z L2tr CMP 24-year, 6-hour storm

Solve For Actual Dapth

Given Input  Data:

EARTHFAX ENGINEERING.  INC.
ENGINEERS / SCIENTISTS

Diame te t . . . . . . . . . .
S l ope  o . . . .
Mann ing t s  n . . . . . . .
D i scha r9e . . . . . . . . .

Conputed Resul ts :
Dep th  . . . .
Ve loc i t y .  .  .  .  .  .  .  .  .  .
Flow Area
Crit ical Depth
Cr i t i ca l  s l l pe . . . .
Pe rcen t  Fu I I . . . . . .
Fu I l  Capac i t | . . . . .
QMAX e .94D  .  o . .
F roude  Numbero  .  . . .

Open Channel  F low
Haestad t ' tethods,

r A s r - - L  _  O F  - . . . -

cou"ureo C8 o^re-Rq4gd'=Jzu-

(

L.00  f t ' .
0 .  o loo  f , t  /  fE
o  .  o24 '
0 .78  c fs

o .44  tE  ?
2 .33  f ps
O .34  s f
o .37  f t
o .  o1s4  tE /  f , L

44 .24  t
1 .93  c f s
2 .O8  c f s
o .71  ( f l ow  i s

F{aXr YvruvY.. Dt

Subcrit ical)

Pft,/

Modu le ,  Ve rs i on  3 .2  ( c )  1990
Inc. * 37 Brooksi.de Rd * I{aterbury, ct 06708

P a n o
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EAFTHFAX ENGINEERING, INC.
ENGINEEHS / SCIENTISTS

Jirrr if

DD-I

Ctlr,,-^*"f":

*nup,o W,n) D 
"E 

Jq b€. f4ttr-

cJc,*.I ,{*-ls (ur

1
3.81 t

)

\  . != lbsft

ill = 7). :> 5r

I ' 37'1'L

T -h.ut)(0. oz) =

cN"-J 4*J,r*t4A:

, 0os) 
o'' ( 4.8,,) 

''?
-.-
(rroo)(rt.t ;  a.s

= Q,0J hr

0.Q3 Lr

o
t

bb-3 - != zto ft
Cr. l= 8( + S-1,3S

Y = )1't%

Tc. 0,t l) /o,oz) '

0.al l r

O,tj hr (yo Bf .o/.r.)

, +cai Lsl*'t' 3?oft € to%

)

I L=
)

O,o4 hr
-

bu-4 --* Tt"rre! &rl*. >-,ofe ( J* gh*J)n"rr€! &,l* . >,o fe ( d-,,-^ c[^*J)
U.to&d_' 

?: 
n r' (set #,e-U clst 

b,)# -{, 
Ifr',r*.,ff \{J n.0Ar.l\toU ,LI* tl 0
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o ft| -l s  -  t - t g1^ffik 3 o'oft'

Fa'"- DD-g b erJ .f uD-S
Udr,,i{i . losl{tls
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EARTHFAX ENGINEERING. INC.
ENGINEERS / SCTENTISTS

STORT,I:
D I S T .  a  S C S  T Y P E  I I
D E F T H  -  ? . 5 O  I N .
D U R A T I O N  -  ? 4 - 0  H R .

riorlcf,

"oour-k)

WATERSHED:
A R E A  -  O . O 0 1  S A .  m I .
C N  =  7 ? - $
TrME OF CONC.  =  O.  (13  HR.

raSE-- f_

o n b rJ, 'o7"- -

f -
I

-+,+f l.++*4;1a|++*'l'+**++*++*+#+ t

*  EARTHFAX ENGINEERINg.  INL.  *

- t

* HYDROGRAPH EENERATION I'IOE.EL }

+ USIN6 SCS CURVE NUI' IBER +
.* METHODOLOGY 'F

*++++++++*+*ti+*+'>*++'*+**'I'***+++

IDEhIT IF ICATIOI . I : D I I . 'ERSION DD-T

IhIPUT SUI'II'IAF{Y:
*++, +*+{,*++ +i,*i*+++++++*+*+*{.+.}.}*{-+++++++i++++*+'}+"*++++ ** ++ +'}**

-
tt

.**.*i**+,*.*.I'.*t+.***.*.*.***.******++.*+++*+**.*+t'+'i**'F'F*'*****++'F*'*++++'*'*

++++++*++*.}****.***tF++***.*#++**++++.*+*+*+*++i+***+*+*++'>+{'**+*

OUTPUT SUMMAF:v !
.*+{,++*.**.**+'****+*.F+.F.}+**.F.>***#*{il.**+*+******'}**lF++*+'***'*+*+

TOTAL RUNOFF DEPTH - O.5iB6 INCHES
INITIAL ABSTRACTIBN - $.777e INCHES
PEAK FLOW r  O.37 CFS (  0 '5781 IN/HR)
TII"{E TB PEAK : 13. OO HOURS
RUNOFF VOLUI'IE CHEtrl( g 0.3?97 INCHES

.**+++*.**++.>+.t +.**.>****.*** {.+.*+*++**++++*}**#+*'**+*++++ *+*ii*'*+

P : n e  - 2 1 -' " J "



PRoJEcr33 PAGE- OF-

EAHTHFAX ENGINEERING, INC.
ENGINEERS / SCIENTISTS

coupurco-IS.G_- o^re-ff9S
CHE DATE

t t * t t t t t t * t t t . t t t t * t * t * t t t t * * t t t

r  EARTHFAX ENGINEEF' ING,  INC.  T

t t

r  HYDRCGRAPH GENERATICN MODEL t
r  U S I N G  S C S  C U R V E  N U M B E R  t
r  } IETHODOLOGY t

t * * ! t t  *  t ! r * t t  t * * t  : l t t  t  *  t * t t * t t t t l  ! t t

IDENTIFICATION: DI\IERSION DD-3

INPUT FOR: Genwal  I  - D i ve rs iDn  D i t ' : h  DD-3

sroRl"l 3
Di  s t .  =SCS Type I  I  2"S Hr
Deptlr - 2. StJ i  nt lres
Du ra t i on  =  ?4 .OO h rs

WATEF:SHED 3
Area  = 1 .34  ac res

CN =  81 .0 t1
Ti me C'fntr. = CI. (:140 lrr s

OUTFUT SUI'IT.,IARY

Runo f  f  dep t l r
I n i t i a l  abs t r
Pea l t  f l ou  =

a t  t ime

(1.9-+!39
t ] . 4 6 9 1 4

1  . 3 t l
13. r l ( ]5 l rrE

i  n ches
i  nches

r f s ( 1 .036 '31  i  l : l r  . r

INPUT FOR: Genwall ' Dlverslon DD-4

.STORI{ :
Dlst.-scS Type II - 24 Hr
Depth - 2.50 lnches
Durstlon - 24.00 hrs

WATERSHED :
Area -  0 .18 acres

CN -  95 .00
Tlne cone.- O.020 hrs

OUTPUT ST'I{HARY

Runoff depth
Inltla1 abscr
Peak florr -

at c,ltlG

L.96323 lnches
0.10525 lnches

O.32  c f s  (  1 .77764

L2 -oo2 hrs

P a n c  - 2 ? -
' " J -

rph )
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EARTHFAX ENGINEERING. INC.
ENGINEERS / SCIENTISTS

/ - \ ?
ncrtt--

*nrr-w
,- ::i..*

9IATERSHED:
AREA =  0 .010  SQ.  l i l l .
CN  -  75 .0
l l l - lE OF CONC. r  0 .15 HR.

IACE-r ' r -

oe'' 3o Dr, r4go -

(

Dl?g

t * *  * * *  I  *  t  * i r  t  * t  r l  r l r t * * t t * * t  t r t * r l t  * *

* EARTHFAX ENGINEERINGI INC' *
t i

T HYDROGRAPIT GENERATION MODEL *
* USING SCS CURVE NUMBER t
r METHODOLOGY *
* * * * r r  t *  *  * t  t  i r l t * * * * ! r * * t * * *  * * *  t  *  r t

IDENTIFICATIONs DI\,IERSION. DD-5

INPUT SUMMARY:
r l *  * * * * *  * * * * *  *  * * i * *  * r t * * * *  * * * *  * r l * t r t * * * * * * * *  * t * *  *  * *  *  *  *  * * t * * * * * *

STORM:
DIST.  .  SCS TYPE I I
DEPTII  .  2 .50 IN.
DURATION . 24.0 HR.

t

t * * * * * * * * t * * * i * * * * * * * !t * * ir * i ** * t * *'* * * * * ** t * t * * * rl * t ra * * * * rt * * *rt t

* * * * * * * * r r * * * * r t * t * * * * r r * * * * * * * r a * * * * * * * * r r * * * * ! t * t * * t , i * * * * * r t * * * t *

OUTPUT SUMMARY. : '
!r* * * * * * * * * * !r  * **rt  * * ** rt  * * * * i  ** t  ** * * * * ** * * ** * * * * !r  * * * * * * * * * * t  * rr *

TOTAL RUNOFF DEPTH a 0.6505 INCHES
INITIAL ABSTRACTION = 0.6667 INCEES
PEAK FLOI{ . 4.02  CFS (  0 .6228 rN/HR)
TIt'lE TO PEAK a 12.01 EOURS
RUNOFF VOLUME CHECK - 0.6518 INCITES

* t  * t  * i * ! t t t  * * r t t * r t r l * i r t * i t * * *  t t * t *  r t  r a r t t * * r t l t t * t  t * ! r * *  t  *  i  *  * *  t *  ! r * *  t t

o

{
1-

Page  -23 -



PAAE- OF

(

EARTHFAX ENGINEERING. INg.
ENGINEEFS / SCIENTISTS

cowwa-@-o^t"4

WATERSHED:'  AREA '  0 .001  Se .  M I .
CN  -  77 .0
T IME OF CONC.  e  0 .01  ER.

WATERSHED:
AREA r  Ct .0O6 SO.  t ' l l .
C N  r  7 3 . O
TIME OF CONC.  -  O.  13  HF: .

t * t t  *  *  * t  r t *  t  l ! t  t  * r a t *  * *  * t  t *  t ' t r l t ' l  r ! *

t EARTHFAX ENGINEERING, INC. T
* t t

r EYDROGRAPH GENERATION MODEL *
* USING SCS CURVE NU!,TBER T
* METHODOLOGY T
r r * * ! t  * * ! r  *  * t *  * * *  * t  t  * * * t *  *  * * t * * r r * *

IDENTIFICATION:

INPUT SUMMARY:

DIVERSION .DD-7

t *  *  *  * r r  *  i r  *  *  *  ! r  *  * *  * *  *  *  * *  * *  *  * *  *  *  * *  *  * t t  *  *  *  * r t r t  t *  * * *  *  *  *  r t  i  *  *  *  *  *  *  *  *  *  *

o

t
, \

t * * * * * ! r r r * * * * * , i t * * ! r * ! r * i * * * * t * * * * * * * * i t * * * * * * t r * * * * r l * r t * * * * * * * ! t * *

* *  * * t  i  * * * * r r * * * * * * * * * i * * * *  * * *  * * * * r r * * * * * * i * * * * t * *  * * *  * r r * * *  * * *  * i

OUTPUT SUI,TUARYs
i* * * * * i * * * * * * rt t t * * * * * ** ** * * * * * * *i * rr'* * * rl * * * * rl i * * * * * * I * * * t *.* * *

TOTAL RIINOFF DEPTU 3 0.7403 INCHES
INITIAL ABSTRACTION . 0.5974 INCHES
PEAK FLOW . 0.52  CFS (  0 .8125  rN /HRl
TI!,IB lO PEAK r 12.00 BOURS
RUNOFF VOLUI,IE CHECK ' 0.7418 INCHES

* * * * * r r * * t r t * , t * ! t r t * t t i t t t t r t t ! r * * t * t a * t t t * * * * r l t i t t i * r t t * * i * t * i i * * * r t t

IDENTIFI t rATI t rNT

II{PUT SUI'IMARY:

DIVERSION DD-8

+++++++**++*+d.+++r.+++*++*+***+*+++..*++++*+***+***+*****++*+{'*

STORM:
DIST.  .  SCS IYPE I I
DEPTH :  2 .50  IN .
DURATION a 24.0 IIR.

STORI,I:
D IST.  -  SCS TYFE I I
DEPTH r  2 .5 t ,  IN .
DURATION = 24 . ( t  HR.

I-
U

.*.*.**{..*,*1.**,f,.***.**+**.**.}**.1,*.r,}*+.*+*+*'F}**'******t*'}*+++*'*'}+'*++*

+**+{.+fr,{.++++++**++*+**++++.fi'++++++t+{-}+++***++**++*+*+++1.+t'+

OUTFUT SUI'IFIARY:
t,+.)i+++++++*+*+++.*++.*+++*++++#***l-*++-++++**'***|i"*+++++*++*++++

TOTAL RUNOFF DEFTH - rl,53E6 II{CHES

IN IT IAL  ABSTRACTION =  C t .7778  I I {CHES

PEAI.:: FLOW I L . 9 7  C F S  (  0 . 5 r l 7 B  l N . / H R )
TII ' IE TO PEAI-I - 1:.Ct1 HgURs
RUNOFF vOLUrlE CHEET{ = r1t.3297 INCHES

+t **+**+++*+*+**++.**+tit +++++++.**+}+*{'*t'+*t++***t'*+++***+**}

Page  -24 -



EAHTHFAX ENGINEEFIING. INC.
ENGINEEFS / SCIENTISTS

(
t t *  * * r l r t t t t * * t r l * t  i  * H ! r t t t t t t t t  r t  *

r EARTHFAX ENGINEERING' INC. t
t t

i EYDROGRAPII GENERATION IIODEL *
t USING SCS CURVE NUMBER *
r TTETHODOLOGY t
* * *  t t * *  * t * t  * * *  r l  * * *  *  * r a * ! t * * r t t * *  *  t

IDENTIFICATION: DI\IERSION. DD-9

INPUT SUMMARY:
rt* * * i  * * t  * * * ** * * * * * * * * t  t  t  * * ** * * ** ** * * * * * * * r l  rr  * t* * rr * * * * * * * i  * * * *

STORM:
DIST. . SCS TYPE II
DEPIE !  2 .50 IN.
DURATION r 24.0 ER.

(

(

--.cr+4tao' c- - '

-*.ttto-@d- oeg 1o D.c lgtt--
-{f qF

WATERSHED:'  
AREA .  0 .001  Se .  M I .
C l l  '  82 .0
TII i IE OF CONC. : O.O2 ER.

' 'y

i *  * * * t * * * ! r * r r * t * * t * * t * * * * * r l * * r t * * * * i * * * * i r t * * t l * * * * * * t * ! r * t * t * * r r *

* *  *  *  *  * *  *  * *  * *  *  *  *  * *  *  r r  *  *  *  * *  r l *  * * *  * r t  *  * * * * t * t  * *  t  *  r t  *  * *  *  *  t  t  t  *  *  r l  r  *  *  t r r

OUTPUT SUUMARY! .
* * * t r t t t * * r t t * t i * t * i * * * r r * t * * * * * i * * * * * * * * ! r * * * * t * r r * * * * t ! t t * * r t * * * r l

TOTAL RIINOFF DEPIE t 0.9980 INCIIES
INITIAL ABSTRACTION ! 0.4390 INCEES
PEAK ELOI{ . 0.67  CPS (  1 .0313 rN/8Rl
TIME lO PEAK r 12.00 EOURS
RUNOFF VOLUI.IE CEECK r 1.0000 INCIIES

* i * * i t t * r t r l * r l t r r l t t t t t t * t * ! t , r t i * * * * * r t * t * t * ! r t * i * t i * t t * t t * * t * t * * * * ! t * *
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PiOJEgT PAOE- Ot

TdATERSHED:
AREA = O. Crr)3: SA. mI.
C N  =  7 t 1 . O
T I M E  O F  C O N C .  E  O . O 7  H R .

"o*rut-3€!--s1rg 
io lra l'5'' -,

eHECTED- Dllt

.F+*+.*.****.F+'H+ *.*,t+{'**+++**+'}+'}}

*  EARTHFA} :  ENGINEERING.  INC.  +

* HYDROGRAFH GENERATION MODEL *
* USIN6 SCS CURVE NUMBER *
* FIETHODOLOBY '*

++*.*.r*.*+*.****'F**+.*'+.*.F.*+**+'*{'***

I D E N  I ' I F I C A T I O N : DIVEF:SIOI I  bO-T T

I I {FUT SUMMARY:
**+++++++*++++.ts+*+*ti++*++ii++*+ti**++**+++**+++++*++++++++**+*

,fr

(o

STORM:
D I S T .  =  S C S  T Y P E  I I
D E F T H  =  3 . 5 C )  I N .
D U R A T I O N  =  ? 4 . C t  H R .

v

'*****'*'+'*+*+.r.**.*.**.*.*!**+.*.*.**.**+{'1"}*rt'*+****'*#***'**'*{"**.*+*}1.+.*.*

+*++++**+++*+*+*+*.*++*.> *.*++**++++++t'**+***+*+*+***.f *{..*.**++'+

OUTFUT SUFIMARv: ' .
***++**.fi+++i.++*.f*+**+****.**+*.;++***+++++*++.*+.*****+*+.*+l.++++*

TOTAL RUNOFF DEFTH -  0.4552 INCHES
IN IT IAL ABSTRACTION = O . E = 7 1  I N C H E S
PEAI-I FLOW - o . 9 1  E F S  (  0 . 4 6 8 9  I N / H R )
TII'IE TO PEAII r 13. OCf HOURS
RUNOFF VOLUT'IE CHECK - 0.4552 INCHES

*{'**+**'+*,*+.}****************+*++*+***.}+{..K**+.}*.F*****++.}+*++

9 e n o  - 2 4 -
' " J -
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nelrcr--.4raoE---ot

s*rrtp @ s^1s 3a brg ntA.
;,'if i'-i, .i I I .r
,t-.i.,,{;,^, :ll

{ ))ll.r,n,,i*. +...tEc-^ .f o{,.r!. cnts.zeh^iJ b*r-J o- {4et rfi3 
:;':;.

prc>tz--h.J n-t 1r9 9t -,2- i +l;s ,/.. 9- ea:tt Se cl-;.-s ^- {>l"h 7'.tw e.* * ,J9Jff.-, \;h..!-!A a*tt* e?^J h:L y&t 
"*tbo.* >,/ts l. clra^*-! , ,i'* boW r^/t eq*ro Lr.J^.q <€#yl h +

rl rh,.,nr4b.-- 
".hr! 

/*J ( iltuts nelc.ry + t*, s.. El.- y*u"[;,J-
Svt rtl\ . T+ +1* ,t -ylgr.h, es celuftfi*J url*L *{-.'s c,.r"Zjk; is c
><u-llcW , t1^- ,L*,,u(l /J5^1* w,!l V Lt-l;./-tJ 4."a^r,h .
T( +y(* v<,l,iiLr',s > 3&./s u(Lt f(;s -ctv,t .rl,l-* ,"^dE-
,.Jt-lrh- 

ffi 
AnZ e.l-..r! nt',\.- uita",- eots *cLi- . t

7RA?t re:*4k;
^ \

DD-l  (c 'vsst ;  H- i { ' ) ;

Bec Sl.  ope =
l " l a n n l r r g ' s  N  B
Bor-tom W:. dth =
C h a n n e l  S i d e  S l c p e  =
F I o w  D e p t h  -
CroE= Sec ' . i  ona l  Area  =
Wet ted  Fer i rne ter  =
Hvd:-aul,  i  c Radi L. . : -  =
Di .  scharge =
V e l o c i t y  =
Froude Number =

Frq

. r:)4
F

e

. : t t . ? - . r ? i  G i
.  - r ,  - . - .  l g

9. 4=79cr6E-r.r3
.97: .488E}
9.  ?14889E-t )3

f e e t

f ee+-
sqi la-Er {eet
fee t
{eet-

,-."! '

U

-_ cubrc f  eet ls 'ez
/ 3 . 9 : C ) 3 6 r )  + e e t , ' E e s-ffi#-\\<s.o -> o?

llLrd.aation of Ditch DD-2

Disturbed Diversion Ditch DD-z has been 6r l'rn{ns!gd. Tbe dltch
previousry flowed to tbe confluence of Ditches DD-1 and DD-3.
under- the present situatiou, tb,e drainage f,onerly ln dltcb DD-2,
now sheet flowe acroaa !!E 6rirr Pad area and goee -Iato 

dltch DD-3;
to Culvert C-? and tbeu to Culvert C-1. llhe quantity of th;
prevlous $,tch DD-2- flovr (0.!8 9fs) le lncluded 

-Ln 
tne-e'.ietirg

9:"iq and calculations for dltch-DD-3, and Culverts C-? and C-L;
tlerefore, no changea are required to the bydrology calculations.
The existing ditch and culvert coufiqruration ls eiorm on plate Z-
54.
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COT'PUTED

CH€CTEO- OATE

. (13

.04
tl

c tT?

.q-3ct97 L

.  51187193
2. O34L79
.2500859

f{cht lrFr{ /-

1 5.O Fi iS

' A G f  . J F

DATE = -  t , ' - - ? Z
p R o - € c ;

I ( '

Db- j (as r..t; T_ T.,\ :
t

Bed  S lope  =
llanni ng t s frl -
B r - , t t am t l i d th  =
Channe l  S ide  S lape  =
F lou  Dep th  a
Cress  Sec t i ona l  A rea  =
t l e t t ed  Per ime te r  =
Hyd rau l i c  Rad iuE  '
D i  sc l ra rge  =
Ve loc i t y  -
Froude Niimber a

Glven Input Daca:
Lefc Slde Slope. .
Rlght Stde Slope.
l { ann lng ' s  n . . . . . .
Chsnne l  S lope . . . .
D l scha rgs . .  . . .  .  . .

Conpuced Results:
Depth.
Velocl.t5r
Flow Area
Flow Top Wtdch. . .
llcCtcd Psrfunscer.
Cr l t lce l  Dapth. . .
Crit l .cal Slope. . .
Froude Nunber . . . .

f  eet

fee t
sq l rare feet
fee t
fee t
cubi r .  f  eet  /se ' . -
f ee t  / sec

< 5.o aK
Trlangular ctranne!- Analysls & Deslgn

Open Gtrannel - Unlfo::u flow

llorksheec Nane: Genwall

CoEDent:  DD-4 (cross sect l .on c-c ')

Solve For Depttr

, t
2 .00 :1  (H : v )
2 .00 :1  (H :V )
0 .040
0.0950 fc / f t ,
0 .32  c f s

<3.i;' rt ' -7

@
0 .12  s f
0 .99  f c
1 .10  f c
0 .28  f c

c.t+^NeJt

c)l<

sb$E
tsft*'*F
!Jqi-

tp;

rfl. t
'd.t ji.r.
fV.;rfa
:ft t.t, r

Opcn Chsnnel Flow llodule, Verslon 3.2 (c) 1990
Hacstad t{cchods, Inc. * 37 Brookslde Rd * llacerbuty, Ct 06708

\b - S (e.,esg *A-.;. -E-€,') :

.  ; . . - t l l - -
SecJ  S lcpe '= '  '  ' :  ; ' . ' , ; . i r '
Mann ing ' 5  f r l  r i ' . i . . . "
Bottom Wldth r . '.f ii :--:'
Chenne l  S ide  S lope  3 ' r '  ;

F i o w  D e p t h  I  ' c r

C r o g g  S e c t i o n a l  A r e a  1
W e t t e d  F e r i m e t e r  = . ' . . ; . .  c
Hydraut l ie  Rad ius  = .  -1  r . , .
Di schargr.  =: : .  q ' . i : l i i  

- , .
ve!. oci, ty 3 ""' ' ." i l . i .=i '
= roude  Nunt re r  =  ' : . ' :

O.O32t+ f,t / f t
L.32 (f1os ts Supercrlt lcal)

. ' j B  :

. (:r4
.  , .  t  .

o
. 7  145
.77Or)?68
. e:0252

fee t

fee t
=ql rare f  eet

2 .649e : . ' +  f  ee t
.  3  1;8346 a a a 1 .

!  n : - _ .  C i b i C  f e e t - / = e c

<-. s:l-:1i].1 i eet / =ec
. ' t 7  ) A J , i  i  \ -  <  5 . ,  C L

Page
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^-"oJJE ract-- G_

*t rrr-.W-ps F Dzc Ftto

o^rr *'

L-LI  )

- Depth Normal

-  0 . 6 7
=  1 ; 0
-  1 . 0
'  0 . 0 5 0 0
r  0 . 0 4 0
-  1 . 4 3
-  0 . 4 5
r  O . 2 4
-  3 . 1 9
-  1 . 1 5  -

.  r151

. ct4
o f e e t

f e e t
EqLra-E feet
fee t
fee t
cub i  c  f  ee t , .sec
f  ee t . /Eeg

< 5'o oL

. 4 L e 7
.5(:r64729
. 6 1 3 5 9 6 - :
7 .6=3479

4 = - - =  i
r  j j . . j . /  J ' ?

( .

Incett

DLtch DIFT

Titte of rrrn: DITCE DD-7 (cross-section

Solving for..
Triangle

F Iow  dep th  ( f t .  )  . . . . . . . .  '
First Side sloPe
Second Side e loPe.  " " "o
Stope of diversion.
l l l a n n i n g t E  n . . . o . . .  . o . . . . .

C F S .  . . . .  o . . . .  .  o .  "
Cross Eection area (Eoft)
EYdraulic radius " '" 'o"
f ps . . . . . . . . . . . .  ' . . "
Froude number. . .  - . .

:.:.i

I

DD-? Ccnn t2h; R-r') '

B e d  S l o o e  =
| l a n n i  n e  ' e  N  =
Bcttom Wi, El th =
t r h a n n e l  9 i d e  S l o p e  =
t r low Dept -6  =
C r e = E  S e c t i c n a l  A r e a  =
Wet ted  Per imeter  =
H v g r a u l . i c  R a o i u s
D:  scna: 'Ee  =

" / t :  
; l : :  t y  -

t rr 'ource Nurmber =

P a g e
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co,,,ttrrg,%o^tc@

PA9E-  OF-

o
DD- 1 G-ose szct.-] t-- i1',\ i

B e d  S l o p e  =
F t a n n r n g ' B  N  =
Bot tom t { i c l th  =
t rhanne l  S i  c le  S1ope =
F I o w  D e p t h  =
C r o s =  S e c t i o n a l  A r e a  =
Wet ted  Per imE+ut r  =
H;rd"aurl  i  c Radi utE =
D i s c h a r g e  =
V e l o c i t y  =
Froude Nunber =

. t:t65

. (:r4

o
. 4 7 6 2
. 3 4 1 3 4 7 4
. 3 4 4 6 e 3
1 . 5 8 7 9 8 3
. 154{)94

. o_:

. cr4
()

1
.6330584
.388?CI18
|  ? L 1 ^ a e
a .  , 9 - - .  I

.3303844
c l t

: .  - -?.44143
. =::3493

f e e t

f  e e t
E g u a F e  {  e e t
f e e t
f e e t

t erirf

{  ae t

EqLrare  {ee t
f e e t
{ e e t
curbrc  fee t , /eec
{ee t . , '=ec

,_b7 c i tb ic  +eEt / ,seg
4@, {eer-, 'sErc

. a:59::, \  < s.g c?

o
bb- rt (uor, *.i; o- o') ;

E e d  3 l o p e  =
l ' lann i  ng  ' s  N =
Bo: tom l .J id th  =
C h a n n e l  S i c t e  S l o o e  =
Fl ow Depth =
Cro=s Sect iona l  Area  =
Wet--ed Perimeter =
Hycl!-aul  i  c Redi uE =
Et i  scnarge =
V e l  o i :  t ; ;  =
Froltce Number =
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DLsturbed Dl.tcb Sumarz Shsst

Ditch Peak Flow VelocitY
(c f s )  ( fPs )

Flow Dentb
( f t .  )

DD-1
DD-3
DD-4
DD-5
DD-7
DD-8
DD-9
DD-11

*

0 .37
1 .  30
o .32
4 .02

*1 .43
t . 97
0 .57
0 .  91

New flow with C-5

3 .92
2 .55
2 .63
4 .84
1 .04
3 .20
2 .74
2 .34

o.22
0 .6s
0 .2s
o .77
0 .70
0 .  s1
o .2s
o .62

Notes : (1) Ditch DD-2 has been el irninated.
Drainage flows to DD-3, Culvert C-7 and Culvert C-1.

(21 Ditch DD-5 has also been el iminated. The ditchiwas
replaced by Culvert C-2. Flows are included in DD-
5 and Culvert C-2.

(3) Ditch DD-10 has also been el irninated. It  was also
replaced with Culberf c-2. Flows are- carried by
Culverts C-2, C-3 and C-4.

(4) Surunary is based on revisions and Plate ?-5A
(Rev ised  L0 / t2 /93 ) .

o
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Re-routing of culvert C-5 to DD-? to C-3

Culvert

c-3
c-4

L2tt cmp
24tt cmp

Inflow
(c fs )

1 .43  (a )
o.s2 (b)

Req t d Dian
Dianeter

( f t .  )
o .49
0 .34

Adeauacv

o.  K.
o.  K.

based on C-4

( a )
(b )
( c )

Flow frorn DD-7, C-5 and D-11.
Flow from culvert C-10.
Based on Manningts trormula: D = (Z.tS on) o-s:

\  \ € /

Where: D = Required culvert diarneter (feet)
Q = Peak inf low (cfs)
N = Roughness factor (0.02 for cmp)
S =  S lope ( f t .  per  f t .  )

Note:  Slope on culverts = O.23 f t . / f | - - .
(page 20 of Appendix 7-7') .

Ditch DD-7

Previous f low = 0.52 cfs.
New flow with addition of C-5 = 1.43 cfs.
New f low depth = 0.67 f t .
Ditch is adequate to handle aew flow.
(See attached conputer print-out) .



lddition of Culvert C-9

located in Ditch DD-4 to provide accessDisturbed area Culvert C-9,
to trash dumpsters.

Culvert lype
DesLgn Actual

12rrcnp 12rtcnpc-9

fnflow Reqrd DLan.
(c fs )  ( f t .  )

ro .32  r ro .3 {

SloJe Adequacy
( t )

9 .  50 0 .  K.

on

on

*

* *

Based

Based

fl,ow from DD-4

Manningr s Formula: D= 0.35(1tr)

Where: D=
Q =
D =
S =

Required Culvert Dianreter
Peak Inflow (cfs)
Roughness Factor (0.02 for
S lope ( f t .  per  f t .  )

(  feet)

cnp )

9 a a o



AddLtLon of Culvert C-1O

Addition of Culvert C-10 under Temporary Storage Area east of
Loadout.

Cutvert lype

c-10

Design Actual

2{rrcnp 2{ncup

fnflow Regtd D lan.
(c fs )  ( f t .  i

*o .52  r *o .45

Slope Adequacy
( t )

5 .0O O .  K .

on

OD

*

* *

Based

Based

previous DD-7 flow.

Manningrs Fornrula: P = 0.35

( feet )

cmP )

Where: p=
Q =
D =
$ =

Required Culvert Diarneter
Peak Inf low (cfs)
Roughness Factor (0.02 for
S lope ( f t .  per  f t . )

P a g e



Culvert S ize Length
( f r .  )

Slope
( t )

Culvert Summary Sheet

Inf low
(c f  s )

Source Reqtd Di.am Adequacy Velocity
(D ian .  f t .  )  ( f ps )

c-1
c-2
c-3
c-4
c-5
c-6
c-7
c-8
c-9
c-1.0

18 rrcmp
24rrcmp
24rrcmp
24rrcmp
12 rrpvc
12rrcmp
12 rrcmp
24r rcmp
1-2 rrcmp
24rrcmp

L6  . 67
8 .00
3 .43

25 .07
s7 .L4
L7 .20

3 .00
L7 .s3

3 .  s0
2.s3

3 .27
4 .02
L .43
o.s2
0 .91
0 .99
1 .30
o  . 67
o.32
o.52

0 .  69
0 .84
0 .68
0 .34
0 .36
0 .  45
o  . 67
0 .  39
0 .40
0 .  s0

o.  K.
o .  K.
o .  K.
o .K.
o .  K.
o .  K.
o .  K.
o .  K.
o .  K.
o .  K.

LO.L2
7 .93
4 .Ls
s .11

10 .63
7 .50
4 .34
s.o7
3 .00
2 .56

60
360

56
69

L20
L2
80
97
18
56

DD-3+DD-8
DD-5

DD-7+DD-11
c -L0

DD-L1
UD-2
DD-3
DD-9
DD-4

DD-7 ( previous )
!
o)
(o
o

I
G)
UT
I

Note: Summary is based on revision and P la te  7 -5A (Rev ised  LO/L2 /93r .

0 .35Based on

Where:

Manningrs Formula:  D

Required Culvert Diameter
Peak  In f l ow  (c f s )
Roughness Factor  (0 .02 for
S lope  ( f t .  pe r  f t .  )

= (+s-*)
D-
Q=
n=
s-

( feet )

cmp)

Note : Adequacy can also be checked with nomograph chart provided in this section.
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