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APPENDIX 7-LT

Existing Diversions and Culverts
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Areas and Curve Number Determination
for

Diversion Ditches

Mode l  I npu t :  (a )

(a )  Based  on : CN=69 for Undisturbed
CN=90 for Disturbed
CN=75 for Reclained
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 .5O i n .  ( 10y r .  -  24h . r . ) .
Storm Distr ibution = SCS Type II.
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Watershed Area (ac)

Diversion
No. Undisturbed Disturbed Reclaimed Paved Total

Average
Curve
Nurnber

DD-1 0 .  l _1 0 .00 0 .  1_0 0 .00 o.2L 72

DD_3 
(b) o.28 0 .60 0 .36 0 .00 1 .24 81

DD-4 0 .00 0 .00 0 .00 0 .  18 0 .  18 95

pp-5  (c ) 3 .70 L .46 1 .  10 0 .00 6 .26 75

DD-7 0.0s 0 .09 0 .31 0 .00 0.4s 77

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

DD-9 0 .00 0 .  L3 0 . 13 0 .00 o.26 82

DD-L1 L .94 0 .02 0 .  1_5 0 .00 2 .LL 70
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* * * * * * t l t t * r ' *
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OUTPUT SUMMARY:
* * * * * t r t * * * * r t * * * * r t * * * * * * * * * * ' * * * * * * * t * * * * * * * * * * * * * * * * * * * * ' t * * *
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v _ t l
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)*r,,nn +1'- eriJ
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EARTF,IFAX ENGINEEFIING, INC.
ENGINEERS / SCIENTISTS

couruteoJLoore
CHECTED- DATE

!{ATERSHED:
AREA =  O .O14  SQ.  H I .

*CN =  69 .0
TI I ' IE OF COI{C.  = O.12 HR.

t,.$

(

I):C {}q Pnn,tTrS
* * * * * * * * * * ' i * * *  *  * *  * * * *  *  * * * * *  * *  *  *

* EARTHFAX ENGINEERING' INC. *
* . *
* IIYDROGRAPH GEITERATION MODEL *

UuHDuEottOu"GesAxpMND* USING SCS CftRVE Nt llBER *
METHODOLOGY *

t . ,

,t

- 4
* * * * * * * * * * * ' * * * * * * * * * * * * * * * * * * * *

IDENTIFICATION: UD-3

INPTN SU}II,IARY:
* * * * * * * * * * * . t  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

STORM:
DIST. = SCS TYPE B' 
DEPTH : 1. 90 I-{
DITRATIOY - '!$€'}t:IIR;r i

* * * * * * * * * * * * . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ' i '

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

OITTPUT SUMT{,JARY:
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

TOTAL RttNoFF DEPTH = 0-1s25 IlIcHEs
INITIAL ABSTRACTION = 0.8986 r}ICHES
PEAK FLOW = '  O.78 cFs (  0 .0861 IN/HR)
TII{E TO PEiAK = 2.55 HOITRS
RIINOFF VOLIruE CHECK = 0.1829 INCHES

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

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

P a g e
4 A- r a -
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E.ARTHFAX ENGINEERING. INC.
ENGINEERS / SCIENTISTS

COHPuTEo -C.E- DATE R{,\, I

cHecrEo-- DAIE

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

open Channel - Uniforn flow

Worksheet Narne,: Genwall UD-3

Comment: L2rr CllP - outlet velocity

Solve For Actual Depth

Given Input Data:
D iane te r . . .  . .  . . . .  .
S1ope . . . . . . . . . . . . o
Mann ing rs  I t . . .
Disclrargre. . ... . . . . .

Computed Results:
D e p t h . . . .  o . .  o . .  o . .
Ve loc i t y . . . .  o . . . . .
F l ow  A rea . . . . . . . . .
C r i t i ca l  Dep th .  . . .
C r i t i ca l  S lope . . . .
Pe reen t  Fu l I . . . . . .
Fu l I  Capac i t y . . . . .
QMAX 9 .94D . . . .
Froude Nurnber .  .  . . .

L.o0 f t
o. oSoo f:- . l  tx
o .o24
0.78  c fs

0 .26  f t
; : ;; ii= .- ou* lel
0 .16  s f
0 .37  f t
o .  o1e4 E|- l  f , t .

25 . s4  t  "
5 .46  c f s
5 .87  c f s
2 .O4  ( f I ow  i s

' ,:|

Open Channel  F low
Haestad Mettrods,

Modu le ,  Ve rs i on  3 -2  ( c )
Inc.  *  37 Brookside Rd *

1 9 9 0
Iilaterbury,

Veloc,lq-'-'--"-d 
oL v

Supercr i t ical)

Urm Dmgott()u' Gns ArqP Mtxulc

Page  -15 -

c t  o6708



EARTHFAX ENGINEERING.
ENGINEEFS / SCTENTISTS

Open Channe,I Flow
Haest,ad Mettrods,

coupureo--C&- olre
CHECT(ED-.:-- DATE

tNC.
PhoJE.CI -,, j,--

L.  O0 f t .
0 .o10o  f t / fE
o  .  o24 '
0 .78  c fs

o .44  gy  . r
2 .33  f ps
0 .34  s f
0 .37  f t
0 .  o1e4  fE l  f L

44 .24  z
1 .93  c f s
2 .  OB  c f s

PAGE-;14- - OF

Circu lar  Channel  Analys is  & Design
Solved tr i th l tanning's Equation

Open Channel - Uniform flow

Worksheet Namet Genvrall UD-3

Comment z L2,t CMP 24-year, 6-hour storm

Solve For Actual Depth

Given Input Data:
Diameter
S lope . . . . . . . . o . . . .
Mann ing t s  n . . . . . . .
D i scha rge . . . . . . . . .

Computed Results:
Dep th . . . . o . . .
Ve loc i t y . . . . . . . . . .

.  Flow Area
Cr i t i . ca l  Dep th .  . . .
c r i t ica l  s lbpe
pe rben t  Fu l I . . . . . .
Fu l I  Capac i t y . . . . .
QMAX @.gap  . . . .
F roude  Nurnber .  . . . . 0 . 71  ( f Low  i s Subcrit ical)

r\In ^,r r!T} _nif\lr.i' A rr!,lF I\,
. r . : ,  I  \  , -  . : : i : '  . ; , : l  ; i  .  . ; . , ,  ; .  L . : ; : ,  , j

Urex DrUsoN Ou. rjns Arlsri Mwwo

F{ayr wtuw\ Dzptl^ ,/,OTL V

o

t \
i i ;

Modu1e, Version
Inc .  *  37  B rooks

1 9 9 0
lilaterbury,

3 .2  ( c )
ide Rd *

P a g e  - 1 6 -

c t  06708
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cl,,'u^*ai": cJu-tI^'':s (ur CN'J 
$r*J rrrr;{JJ :

l= lbsft
6Tt= 7)- -) 5'

1 - 37.1'L

T - (t.ar)/0. oz) = o,o\_Lrr

( t ro"X jq j )a,s

C-Ot hr

0.ol  lc

A,ljhr (s.o D]-f .r/rr.)

, +xi Lsla.'. 310ft I to%

EAFTHFAX ENGTNEEFIING, INC.
ENGINEERS / SCIENTISTS

p"o.r:cr 4-Ja raoE- oF

conwta WtJ oe1g--ai b€. t'??tr-

DA"E

-Jin^-c- 
t

DD-I 1
I

3.91 t L-
\

)
=

^

-
(

bb:-3 .-+ .l- = 3lo ft

A= 8l + S-t,3S
Y = )?'8%

Tc n ( t .bl) /o.oz) =

1 !=
t
)

o.o4 hr
-

bo-4 + 7"1+e! /url*. >-'oft ( J"r-^ cl""J\
U"["+' b: t? k (s' A,,tJ cl,ot L",ig #J T!!^,)to?[ tl.y_

>rofe
t- :  -s- mt, = oil,

U-------,
) -

-to 
+1,{ at-/ oF DD- 8 t T. .

fr.F"- DD-g be,J.f uD-S
\,{,t!,,i{i = 1o.4fz/s

frJr.u ffi- o,oz

Uren DugoN $u' eins Anio Mcrncc
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/  - \ - 1  
- - .

FrqrE6---- FAGE-C-

"otl.ra-@-e^rg 
]4 b'c 1156 :""'

f tott ,[.= ff i ts= Dy

L)vt&*-,L) +a,rl A;lo*. =15of? @ e.!o/.21nn
V€.[o"h = J. I felr ( Frrerl 't/ ka'6 1,ku ") u

(-,J =" 1& - 1bo s-  - / r  
s l fe ts  

-  - - -  r

Esl,,LJ k*,j /is.{..* ' 5{o 6 e 5,4/" +tis{^o,;L . 1.U ft/s
/ i \  

q  54of t( tc ' le = 
Gi 

'  l )o s

T. .- (*o s+ l2or) - 48o t = 
U,

Db- s

bD- t l  ->

DD-9 -.e Ttu4( J)rlnn. sro +? G (0,-lol st*-
il";q , s.z+zk ( 'wil ,'-r*J ,'fu,o3,of ,  

, -  
t l

, ' )

-i: -- ' 'u l', = 0,02 hr- - 
S,Jclr'4 :

-'rar/. 
d"slr,^,- -- 35of+ g 7o'/o t/-n

r,.(r,{ = a.tfx/s ("frrctl o/ l'ua*1 )^bs 
^)

\ r .J
59rre

lc .= - ; ,krr ' -  o$_t

hlrf* ies,-!A --> ,41r,,d ( 
96 zt - zte { '1*.'r.,)
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EARTHFAX ENGINEERING, INC.
ENGINEERS / SCIENTISTS

PiOJEICI? FAGE-" CIF-

b l3' 1e7e- ::$

::*di;.,

WATERSHED:
AREA = O.0O1 SA.  t ' l l .
CN = /!. (r

T I M E  O F  C O N C .  =  Q . 0 3  H R .

CXECTID-D TE

-+++++*.*+.r-+*+*+'F*+*'*+*'**++'*
* EARTHFAX ENEINEERING- TNL. *

+ .{.

* HYDROERAFH GENEF:ATION I'IOE'EL '>

* USING SCg CURVE NUI'IBER +
.* METHODOLOEY '*

**1.**+*+ J'i'F+** .}* *******+++*+ti*ti*

IDEI . IT IF ICATIBI { :  D IVERSION DD- t

IhIFUT SUMI'IARY:
+*+*.*+****t"ii*++.ti**+++*+*+*+.I.*t'+**+#++++;++*'li++*'fi*+*it+'|r'***+*t'+

. 
_j {a:i

' i -

.**.*.+*.I.!x..*.**.tfi**.*.*.*.F**.r.*********.*lt.li.*.F**..*.F+it+'F'***+***+'*iiil++'**'*'*

+++++.**+++*F****.**.*+,*+******+****+**+++*+*+***'*********+**'*+*

OUTPUT SUMMAF:Y !
.**'{.*.*****+.|'{.*.F**.*++*.*.**.fF.***.F+{.tl*ti.*****+***.F*++.***+'**+.*'*'*'*.*'*+

TOTAL RUNOFF DEPTH = T].5386 INCHES
INITIAL ABSTRACTION = A.777e INCHES
PEAK FLOW -  O.37 t rFS (  0 -5781 IN/HR)
TIHE TO PEAK = 13.OO HOURS
RUNOFF VOLUT'1E CHECT( = t1.3?97 INCHES

.*+*++**{i+*++++**.*****.ts.*+*+.**+.**.**++*.F*+*.ti**+'*+++++++++#++,*'F+

STORI,I:
D IST.  =  SCS TYPE I I
DEPTH = ? .5O IN.
D U R A T I O N  =  3 4 . 0  H R -

r-N'Tfilffi'ryr',,1T5'I)

U.reu t}vtslott {-};J ' rj4:: Ai\a' h&NNG

-* d@-Fe"'

d

15.1i ;  r  l  6. . ; .y

i ' . , 'q i ' l { ' ; ; '

t

t

P a g e



EARTHFAX ENGINEERING,
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rNC.

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

r  EARTHFAX ENGINTEF.ING, INC. *

* ITYDRCGRAPH GENERATICN MODEL !I

*  USING SCS CURVE NUMBER T}

* }IETHODOLOGY I

t  * * t *  *  * *  * * *  * *  *  i  * r t i ' r l  *  *  * * * * * r r ' t t  t t r t

pnorect-5a PAGE- OF-

coupureo-J54- or 3-  Lb  -  . 12 -

OATE

IDENTIFICATION: DI\TERSION DD-3

INPUT FOR:  Genwa l I  -  D i ve rs i on  D i t c l r  DD-3

sToFil'{ 3
D i s t . =SCS Type  I I  24  H r
Dep th  =  2 .5O inc l res
Dura t i on  =  24 .OO h rs

WATEF;SHED !
Area  = 1 .34  ac res

CN =  B1 .0 t l
Ti me c'f ,n€ . = 6. (t4o lrr s

OUTFUT SUI'II"IARYo
3 Ftunof  f  dept t r

I n i t i a l  a b s t r
Feak  f lo r . l  =

.STORI{ :
Dlst.-Scs Type lI  '  24 Ax
Depth - 2.50 lnches
Duratlon - 24.00 hrs

i  n t h e s
i  n r h e s

c f s _J_ Lt=i13j_ .It.t 
"t

WATERSHED :
Area - 0.18 acres

GN -  95 .00
Tlme cone.- 0.020 hrs

r1 .94339
r1 .46914

I  . 3 r l
at t  i  me 13. O(:15 hrs Tr\rr I r$, '?t/rr,TFr A rTnT? F\

INPIIT FOR: Genwall - Dlverslon DD-4 Ureu Dmsrox(}n GrsAnoMnmc

OUTPUT SI'MIIARY

Runoff depch L.96323
Inl t la l  abstr  0.10526
Peak f low - O.32

at clne L2'oo2 hrs

lnches
lnches

c f s  (  1 . 7 7 7 6 4

Page  -22 -

lph )
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EARTHFAX ENGINEERING.
ENGINEEBS / SCIENTISTS

**r'r-@3-_s1- 3o Drt t931a -'

}IATERSHED:
AREA =  0 .010  SQ.  M I .
CN =  75 .0
TI I IE OF CONC. = 0.15 HR.

rNc.

I

CHGCTED- DA?E

* *  * *  * *  r r  *  t  * *  *  ! b ! r  *  * * * *  * * * * *  * *  *  * *  ! t t t

* EARTHFAX ENGINEERINGI INC' i
. *

i HYDROGRAPII GENERATION MODEL *
* USING SCS CURTfE NUMBER *
* METHODOLOGY *
* * * * t t *  *  * * * *  * * * * * * * * * * * * * *  * *  *  *  *  *

IDENTIFICATION:

INPUT SU}IMARY:
* *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * *

DII /ERSION'DD-5

STORM:
DIST.  =  SCS TYPE f I
DEPTH = 2 .50  IN.
DURATION = 24 .0  HR.

!

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

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

OUTPUT SUMMARYs
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * r r * * * * * * * * * * * * * * * * * * * * * * * * * * * *

TOTAL RUNOFF DEPTH = 0.6505 INCHES
INITIAL ABSTRACTION = 0.6667 INCHES
PEAK FLOW = 4.02 CFS (  0 .6228 IN/HR)
TIME TO PEAK = 12.01 HOURS
RUNOFF VOLUME CHECK = 0-5518 INCHES

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

"tr,ffifnno;T55

ittrt Mr*rBic
Utnn DtusloN Cu' r'i'rs P

{

Page  -23 -
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EARTHFAX ENGINEERING, INC.
ENGINEEFS / SCIENTISTS -r+r8:

WATERSHED:'  AREA =  0 .001  SQ.  M I .
CN =  77 .0
TIME OF CONC. = 0.01 ER.

WATERSHED: '-

AREA * Cr. tl(r6 SO. t'll.
CN =  73 .O
TIME OF CONC. = t l .  1-1 HF:.

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

rT EARTHFAX ENGINEERING, INE. *

i HYDROGRAPH GENERATION MODEL *
* USING SCS CUR\ZE NUMBER *
t I|IETHODOLOGY !t
*  * * *  r r  *  *  *  * * *  * * *  * * *  * *  t * *  * *  * *  * *  *  * *

IDENTIFICATION:

INPUT SUMMARY:
* *  * * * *  * * * *  * *  * * * * *  ! a  * * * * *  * * * *  * * * * * * * * * * * * * ! t * * * * * * *  * *  *  *  * r r  * *  * * * *

,
\

* * * * * * * * * * * * * * ! t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ! a

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * r t * * * * *

OUTPUT SUMMARYI .
** *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  ** *  *  *  *rb* * ** *  *  *  *  *  *  ** *  *  *  *  *  *  *  *  *  : r  *  *  *  **. t  *  *

TOTAL RIINOFF DEPTH = 0.7403 INCHES
INITIAL ABSTRACTION = O.5974 INCIIES
PEAK FLO!{ = 0.52  CFS (  0 .8125  rN /HRl

DTVERSTON PD-7

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

STORI,I:
D I S T .  =  S C S  T Y P E  I I
DEPTH = 2 .5 ,J  IN .
D U R A T I O N  =  ? 4 . O  H R .

TrME To PEAK = 12.00 HouRs-_ _-__JLffi
RUNOFF VOLUME CHECK E 0 .7418 INCI IESi  '  ; i  '  - i ,  r  *  - i

' . . '  :

.*.*.*.**.*+.x..*+*ix.*.*.*.**++.**:F*.*.**.F,t**.*+-.*+.*,i-*,t.*'***'*'****.**i.+**.*.*.*.*.F*.*

+*+**+++++++t *+.**+*++.F++*++##***++++#i+*++*****ti++*** ***.F*

OUTFUT SUI'IMARY:
***++d,+*li.F*++*+++*+*++ti*+++.*+*#+fFts+*#*.+.*++.,}**++*+++*.r+**{'*{-+

TOTAL RUNOFF DEFTH = 0.53E|6 II{CHES
INITIAL ABSTRACTION = O.7779 I I {CHES
FEAI.:  FLOW E L.97 CFS 1 6. l t l r7B IN/HR)
TIt ' lE TD PEAl" l  = l : .Ct l  HOUR5
RUNOFF VOLUT'IE CHEtrt{ = 0.3=97 INCHES

.*+i +*+*++++++*++**t t ***+*+++*++++*+#*+*++**+********+*.F*+**+

* ***F +*** ** l#*AHlls4Flgli$*{fi$*4dp*lastp* **

Page  -24 -
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EAHTHFAX ENGINEERING, INC.
ENGINEERS / SCTENTTSTS "orr.rt--@d- 

o^t-W
-,,lc]',g,,

I{ATERSHED:'  
AREA.=  0 .001  Se .  M I .
CN  =  82 .0
TII ' IE OF CONC. = 0.02 gR.

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

r EARTIIFAX ENGINEERING' INC. *
* ! t

* EYDROGNAPII GENERATION MODEL *
* USING SCS CUR\TE NUMBER *
* UETHODOLOGY *
* * *  *  * * *  * * * *  * * * *  * *  * *  *  * *  * * *  * *  * *  * r t

IDENTIFICATIONT Df\ZERSION. DD-9

INPUT SUMMARY:
i * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

*  *  *  *  *  *  *  *  *  * *  * *  *  * *  ! t  *  *  *  *  *  *  *  *  *  * *  *  *  *  *  *  *  *  *  *  *  *  * *  *  * ' *  *  *  *  *  *  *  *  *  *  *  *  *  *  r t  * *

* * ! t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * *  * *  *  * * * * * * * * * *

OUTPUT SUMMARY:
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * *

IOTAI, RUNOFF DEPTH = 0.9980 INCHES
INITIAL ABSTRACTION !a 0.4390 INCHES
PEAK FLOW = 0.67  CFS (  1 .0313  rN /HR)
I IME TO PEAK = 12.00 EOURS
RUNOFF VOLUME CEECK = 1.0000 INCIIES

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

STORM:
DIST. - SCS TYPE II
DEPTE = 2.50 IN.
DURATION = 24.0 HR.

%r' \I1n 4' 'rJr ?.1tn rr\ A ?p4lh
.  , i i  .  : . ,  . - .  ) !  ^ - , - l )

. . . '  i  i  :  " i

UrlrDustow(.,u, sja.: Aln;, Mnm*c

(
\-
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EARTHFAX ENGTNEERING, INC.
ENGINEERS / SCIENTISTS

a -1  ' t

eror:cr€i- FAca s--

*trrr-W---o^te@ .j5t*..:.

WATERSI{ED:
AREA ; O.r1r l3 SO. Fl I .
CN =  7Q.C)
TIME OF CENC.  =  O.O7 HR.

.**1..**.*****+H**+'F I"**++***+**++

* EARTHFAX ENGINEERING. INC. *

* HYDROGRAPH GiENERATION MODEL *
.* USIN6 sCS CURVE NUI'IBER *
* FTETHODOLBGY *
.*+*.*.I.*.*.*.*.H*+****.fF*{'**'*'H*+'}*'*'*

I D E N ' i I F I C A T I O N : D I V E R S I O N  D D - 1 1

STORFI:
DIST.  =  SCS TYFE I I
D E P T H  =  3 . 5 0  I N .
D U R A T I O N  =  ? 4 . O  H R .

*.***.***.**.*.*.*.r.*i..*.F.*.*.**.r.*.*.*.*.***+*.*.*{-*.*{'.*.F.*.H*.*+*.*t *.F.*.**.*+*.*.*.*

'**ti+.F+***++*+**{.*.******.}++***+.}+++++*{.****++'F+t*+.***.r*+.*.*.***{,

OUTFUT SUFIMARY 3
++:**.*.X.****'+*.Hi+.F+*+++******.ln*+.*,*.*.*.*.*.F.*+'FF****'********+++*.F**

TBTAL RUNOFF DEFTH = 0.4553 INCHES
. INITIAL ABSTRACTIBN = O. E1571 INCHES

FEAI{ FLOtr l  = O.91 CFS ( 0.4688 IN/HR)
TIME TO PEAK = 1?.OO HOURS
RUNOFF VOLUI'IE CHECK = tr.4362 INCHES

**{.****{..t'*+*********+.*.}***.F******r.,*.**.**+#******.**{'*+*.*+*+*+

r\Tr1n,4\rt]| TtlinrD A 'FrF I\
, i . r -  . 1  \  . .

t . . r " r ' : - .  .  .  1 1 ,
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EARTHFAX ENGINEERING. INC.
ENGINEERS / SCIENTISTS

eeorcr-lL PAcE-o?.-:-.
eotrrtrn,%o^t=@

{

,l

^ t

7RA?1 re.rLds;
--'

bD- | ( cross vrt^i ll - i,{'\ ;

Fea S).  ope =
Hannr  r re  ' s  t t l  =
Eof - tom W: .d th  =
l h a n n e l  S i d e  S l o p e  =
F l o w  D e p t h  =
C r o g =  S e c t i o n a l  A r e a  =
Wet ted  Fer i rne ter  =
Hr'd:-aul,  i  c Radi u= =
Di.  =cirarge =
V e l o c i t y  =
Frgude l' lumber =

-rq

. (-)4
(:r

q

. l l  ? - ] ? t  c i
.  - 1 ,  ! . - .  I g

9. 4;790&E-rl3
. 9 7 : . 4 B g B
9. 

" l .4AE5'E-O?

f e.=i-

f ee+-
sql-ra:-r  feet
t e e t
f eer-
cubrc  fe re t . /sac
+ eet i 'Ee; '
S,O -> O7

/
, ' /

, b ' , 1 . i  t , . t t !

i : .;. t t\.' :;, ,

Disturbed Diversion Ditch DD-z has been Elfnriaafsd. rhe ditch
previousry flowed to the confluence of DitcheE DD-1 and DD-3.
Under- the present sJ.tuation, -S" df.ioage fgr:merly in ditch DD-21
now sheet flowe across the main pad area and goes -into 

ditch DD-3;
to culvert c-7 and then to curvert c-1. 

-lhe 
qlrantity of tb;

previous ditch DD-2- flovr (o.q8 cfs) is included 
-in 

tne-existi-ng
dgsigq and calcurations for ditcb, DD-3, and culverts c-z and c-i;
therefore, no chang:es are required tr the hydrology calculatione.
Ehe ertisting ditch and cu1vert configruration is Ehown on plate Z-
54.

Ur*r DryrgoN Ou",'iils Atr"; Mnwc
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EARTHFAX ENGINEERING.
ENGINEEFS / SCIENTISTS

rNC.

Db- 3 Cc:Fst r.,t; T_ i. ,\ :
t

B e d  S l o p e  =
llanni ng t E frl =
Br - , t t r=m Wid th  =
Channe l  S i  de  51- - 'p€ t  =
F l o w  D e p t h  =
C r c r s s  S e c t i o n a l  A r e a  =
l . fe t ted  Per imeter  =
H y d r a u l i c  R a d i u s  =
D i  s c l r a r g a  =
V e l o c i t y  =
Froude Ni.rmber =

Solve For Depttr

Glven Input Data:
Le f t  S lde  S lope. .

.  Righc Slde Slope.
H a n n L n g ' s  n . . . . . .
C t ranne l  S lope. . . .
D l s c h a r g e . .  .  . . . .  .

Compuced Resulcs:
Depch.
VeloelE5r
Flow Area.
F low Top Wld th . . .
Wetted Perlueter..
Cr l t l ca l  Depth . . .
C r l t l c a l  S l o p e . . .
F roude Nuober . . . .

PROJECT

COIIPU?ED

CHECKED- DATE

. (:13

-.(J4
CI
- 8 3 3
.631797 L.
. 5 C , 8 7 1 9 3
2. O34L79
.2500859
1 . 3

. . , . 1 . ; - q _ - . _ .

PAGE-i-OF.......lL

3-:L\--?Z- 4:+l

. . ^. -

v
f ee t

feet
square  fee t
fee t  :j  feet
cub i r .  f  ee t  / se t
feet  /sec

a. $.o oK

I '

Trlangular Channel Analysls & Deslgn
Open Ghannel - Unlfor:m flow

tilorksheet Nane: Genwall

Conmenc: DD-4 (cross sect ion c-c ')

I
2 .OO:1  (H :v )
2 .00 :1  (H :V )
0 .040
0.O95O ft/ fE
0.32 c fs

-aafb = ":-,-J
0 .12  s f
0 .99  f t
1 .1O  f t
0 .28  f t
O.O52t+ ft,/ft
L.32 (flow ls Supercrlttcal)

. t.rB .:

. r:t4
_  . .  t .

o.

'l
c-t l^N^Jt

o!<

:',tlr; li r., ,;l
:,.,.. 1J':',t '

f

Open Channel Flos Module, Version 3.2 (e) 1990
Haestad l{ethods, Inc. * 37 BrooksLde Rd * lfaterbury, Ct 06708

1$*H

:rffi-i.w.

-r+
4e;
dir '
droii'r'
ti.::xfiatfJ t.! ) t

\b - S (*llss rrt;. . E-€') I

.  ;  . . - t i  L -

BecJ SIape '="  ' :  ; ' . ' , , - ; l - i : . :
F l a n n i n g ' s  N  . -  ' " , ' . ; . . . "
B o t t o m  W i d t h  =  . ' r i ! : : ' : - - . '

C h a n n e l  S i d e  S l o p e  = ; : '  j

F l o w  D e p t h  =  ' ' :

C r o s =  S e c t i o n a t  A r e a  1
h le t ted  Fer i  meter  =  .1 ,  j . ,  .  r -
Hydraut l ie  Rad ius  = .  -1  r . .
Di scharge. =: : . r  ,  . i l i i , l , .
Ve!. oci ty' = "- " - '-:; l ' i-- i '
Froude Nuntser  =  

' :  
- '  

j

. 7  t 4S
.77Or)?68
. a:0252
2 .649e14
. 3 1 =8346

f e e t

f e e t
Bq ' . ra re  {ee t
f  e e t
r  e e t
c u b i c  f e e t / = E l c
i  c := t  /  =F-c

< 5.c ats.

. 558157
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EARTHFAX ENGINEEFIING,
ENGINEERS / SGIENTISTS

n-=oJZ23- PAor-,oF--
* t . r r - .W-o^nW ,.._,*..rNC.
CfiECTED DltE

{

Insetlt

Ditch DD-7

Title of run: DITCE DD-? (cross-section

Solving for. .
Triangle

Flow dePtb (ft- )
F i rs t  S ide  s loPe " " " " '
Second Side sloPe.
Slope of diversion'.
l l a n q i n { t r s  n . . . . . . . "
cFs . . . . .
Cross Eection area (eoft)
EydrauJ.ic radius
fps . .  .  . ; .  .
Froude nunber-

Urax Dltstox On" OlsA,.nrMwnlc

L-LI )

= DePth Nor:mal

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

I
i

j
i

i
I
I
j

I

I

\::
-.
-.-

l i . { t i , l l ' : t !
::,ii'te',:.:,

DD-? ('"ns. yf-; B-o') '

B e d  E l o p e  =
! " lann i  ne  'e  N =
Bct tom Nid th  =
Channe l  S ide  S l .ope =
t r low Depth  =
Cl -a== Sect iona l  Area  =
Wetteo Ferirneter =
H-,"oraui i  c Raoi us =
D:  =cne: -ge  =
' ,rei  e=:.  t -v =
Fror-rce Nrrmber =

.  051
" c|4
o
. 4 \ 6 7
,5r-r64739
. 6 1 5 5 8 6 3
7.63,3479
.23,7,7=-t4

fee t

f e e t
Egua*E fee t
fee t
fee t
c u b i c  f e e t r E e c
f  ee t . 'gec

< 5'o oE
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EARTHFAX ENGINEERING, tNC.
ENGINEERS / SCIET{IISTS

. l -165
, Q 4
Cl
. 4 7 6 ?
t34L5,474
.344683
r .587983,
.154Cr94

f ee+-

f e e t
E q u a r e  f e e t
fee t
f E e t

]t\TC,r"$ tl} iFjttltl A r|n lt: I\
" : . . - '  

j . . -  . . . " : - . - . ,

l  , - ; l  , : - t  ,  " ,  r ;

.o3

. 04
0
I
.633Cr584
.3883CI18
I  ' rLn-tae
a .  , 9 - - .  9

.33Cr3844
c t t

=.7 .4414?
. =::3493

feet

l csal.

SgLrare {eet
f e e t
{ee t
c,Ltbic feet, 'Eec
{ee t i=ec

nolgcr'-E*LP^sE-g'.*
*r^rr--W-** ? u.. 

,letf,,rt",:

bD-t (e,oss s.&; t-- P\ "
B e d  S l o p e  =
l ' l a n n i n e ' E  N  =
Bottom tcl i  dth =
C h a n n e l  S i d e  S I o P e  =
FIow DePth  =
Eros= Sect iona l  Area  =

Wet ted  Fer imeter  =
H),d"aul i  c Radi uE, =
D i s c h a r g e  =
\ re i  oc l  t y  =
Froutde Number =

bb- rf (uost *c*,; o- o') :

E e d  S l o P e  =
l " l e . n n i n g ' s  N  =
Ba-,-tom t'ti dth =
C h a n n e l  S i d e  S l o p e  =
F l 'ow Depth  =
Ero=s Sect iona l  Area  =
Wetted Feri .meter =
Hycl:-au] i e Radi uE =
O i s c h a r g e  =
V e l  n c :  t ; ;  =
Froutce Number =

. 6 7  c i t b i c  f e e t / s e c
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Disturbed Ditch SumarA, Sheet

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

FIow Depth
( f , t .  )

I

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

*

o .37
1 .  30
o .32
4 .O2

*1 .43
L .97
0 .67
0 .91

New flow with C-5

3 .92
2.ss
2 .63
4 .84
L .04
3 .20
2 .7  4
2 .34

o.22
0 .5s
o .25
o .77
o .70
o .  s1
o .2s
o  .62

Notes : (1) Ditch DD-z has been eli:n:inated.
Drainage flows to DD-3, Culvert. C-7 and Culvert C-1.

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

(3) Ditch DD-10 has also been el iminated. ft  was also
replaced witb Culbert C-2. Flows are carried by
Culverts C-2, C-3 and C-4.

(4) Summary is based on revisions and Plate ?-5A
(Revised Lo/ t2 /93) .

i:i:i1i
l.'Nr 1r-' 4,ffi 1t ̂  t-[f y, b

, , r " i  :  I  ' i '

I
l
I Uilx Dvtsot'l 0u. Ges ANs MNNc
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Re-routing of culvert C-5 to DD-7 to C-3

lype fnflow
(c f  s )

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

( f t .  )
L2rr
24n

cmp
cmp

0.49
0 .34

Culvert

c-3
c-4

( a )
(b )
( c )

Adecruacv

o.  K.
o .  K.

based on C-4

Ditch DD-7

Previous f low = 0.52 cfs.
New flow with addition of C-5 = 1.43 cfs.
New flow depth = O .6'7 ft.
Ditch is adequate to handle new flow.
(See attached computer print-out) .

Flow from DD-7, C-5 and D-11.
Flow from culvert C-10.
Based on Manniugts Forrnula: D ='(z.te-=?n) o':s

\E/
Where: D = Required culvert diameter (feet)

Q = Peak inflow (cfs)
N = Roughness factor (0.02 for cmp)
S = Slope ( f t .  per f t .  )

Note: Slope on culverts = Q.23 ft. /ft-.
(page 20 of Appendix 7-7r.

IIICS-R Pnn,ITSI)
1  f  . { . 4  . 1

I ..i',r .i -. i .r .1 l__., I

P a g e
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Addition of Culvert C-9

Disturbed area Culvert C-9, located in Ditch DD-4 to provide access
to trash dunpsters.

Culvert Type
Design Actual

C-9 l2trcmp lzrrcmp

Inflow Reqtd Dian.
(c fs )  ( f t .  )

*o .32  * *O.34

Slope Adequacl
(r)

9 .  50  0 .  K .

on

on

*

* *

Based

Based

flow from DD-4

Manningr s Formula: p= /a=+sJle) o'35
\  vs /

Where: ! =
Q =
n=
S=

Required Culvert Diameter
Peak Inflow (cfs)
Roughness Factor (O.OZ for
Slope ( f t .  per f t .  )

( feet )

cmp )

{
t
I

\

i
1

u};l ? 5 i9$4

u*n*oo*on'ense1S1
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Addition of Culvert C-lO

Addition of Culvert C-10 under Tenporary Storage Area east of
Loadout

Cul vert lype Inflow Reqld Diam.
(c fs )  ( f t .  i

*o .52  * *O.45

Slope Adequacy
( t )

5 .OO o.K.

Desiqn Actual

24rrcmp 24rrcnpc-10

*

* *

Based

Based

on

on

previous DD-7 flow.

Manningr s Formula: p = 
(^d*) 

o'35

Where: p=

Q=
I l =

S=

Required Culvert Diameter
Peak Inflow (cfs)
Roughness Factor (0.02 for
Slope ( f t .  per f t .  )

(  feet)

cmp )

{
i
I

I
j

I
[f,s? 2 5 i?94

Urrr Druson Os, Oas AirD Mnmlc
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CuLvert S ize Length
( f t .  )

SIope
( t )

Culvert Summary Sheet.

Inf low
(c f  s )

Source Regrd Diam
(D iam.  f t .  )

Adequacy Velocity
( fps )

c-1
c-2
c-3
c-4
c-5
c-6
c-7
c-8
c-9
c-1-0

lS  r rcmp
24rrcmp
24rrcmp
24ttcmp
l2rrpvc
12rrcmp
12 rrcrnp
24rrcmp
12 rrcmp
24rrcmp

L6  . 67
8 .00
3 .43

2s .07
s7 .L4
t7 .20

3 .00
L7 .53

3 .50
2 .53

3 .27
4 .02
L .43
o.s2
0 .91 -
0 .99
l_ .  30
o  . 67
0 .32
o.s2

0 .69
0 .84
0 .68
o .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

L0 .63
7 .50
4 .34
5 .07
3 .00
2 .56

60
360

56
69

L20
L2
80
97
1-8
56

DD-3+DD-8
DD-5

DD-7+DD-11
c -10

DD-1L
vD-2
DD-3
DD-9
DD-4

DD-7 ( previous )
!
0)
(o
o

I
o)
(tl
I

Note : Surnnary is based on revision and Pla te  7 -5A  (Rev ised  LO/L2 /93 ) .

Based

Where:

on Manningrs Formula: D = (iP*.) "'
i"'l !i . 2 t
e. - {  I.a l
' .  a i
i  \ l

.  ._ . l , /  i

- ' .r "C, i' i i ' 5 i
' . J  

\ i

t : - - J i
i  r l i' ' '  

)o I-91
[,,] i
'v7'

c
,
t
g

z

J

a

3
zz

Required Culvert Diarneter (feet)
Peak In f low (c fs )
Roughness Factor (0.02 for cnp)
S lope ( f t ,  per  f t .  )

D_
Q=
n=
$=

Note : Adequacy can also be checked with nomograph chart provided in this section.
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HEAOWATER DEFTH FOR
C. M. PIPE GULVERTS
WITH INLET CONTROL

lraUgtOaOl rar rllt

- ; )

S o u r c e :  H y a l r a u l J . c  C ! : a r c s  f o r  t h e  S e t e c t i o n  o f

H ! . g h w a y  C u l t e r t s '  U ' S '  D e P t '  o f  T : a n s -

P o F E a E : o n . H y d r a u l j ' c E n g i n e e r i n g C l : c u l a r 5
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