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IDENTIFICATION: WS-2 25-YR 24-HR STORM

INPUT SUMMARY:
B T Y 22 2 222 a2 T S L A R AR RS R bk bbbl
STORM: WATERSHED:
DIST. SCS TYPE 11 AREA = 0.002 SQ. MI.
DEPTH 2.92 IN. CN = 71.0
DURATION = 24.0 HR. TIME OF CONC. = 0.05 HR.

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

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

OUTPUT SUMMARY:
************************************************************
TOTAL RUNOFF DEPTH = 0.7148 INCHES
INITIAL ABSTRACTION = 0.8169 INCHES
PEAK FLOW = 0.99 CFS ( 0.7637 IN/HR)
TIME TO PEAK = 12.00 HOURS
RUNOFF VOLUME CHECK = 0.7163 INCHES

************************************************************
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Bottom Width =
Chamnel Side Slope =
Flow Depth =

Cross Sectional Area
Wetted Perimeter =
Hydraulic Radius =
Discharge =

Veloocity =

Froude Number =

Section 2
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Channel Side Slope =

Flow Depth ==

Cross Sectional Area =
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Velocity =

Frowde Number =
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DEFTH = 2,92 IN. CN = &9.0
DURATION = 24,0 HR. TIME OF CONC. =  0.13 HR,
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bR R AL e X R T L R LA TR S L L IS SR L L ST R
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TOTAL RUNOFF DEFPTH = 0.&6273 INCHES
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Bed Slope = -4

Manning 's N = . 04

Bottom Width = 1 feet

Channel Side Slops = «ab&T

Flow Depth = . 108205 feat

Cross Sectional Area = . 1258402 square fteetl
Wetted Ferimeter = 1. 290325 fest

Hydraulic Radius = QLOS1131E-02 feet

Discharge = o cubic feet/sec
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IDENTIFICATION: DD-1 DIVERSION DITCH

INFUT SUMMARY:
HEFEFEREBRREEREEE LR ERERREEFUFEEREREXEREER TR FEERERREER TR ER R EN

STORM: WATERSHED:
DIBT. = 8BS TYFE I1I AREA = 0,001 &G, ML,
DEFTH =  2.92 IN. CN = 74.0
DURATION = 24.0 HR. TIME OF DONC. =  0.03 HR.

HEXRAEEAAAXEAR LA REEFERAFRREERAEERAFERFERREEARERERELARE LSRR LRI

FEIEFREFEERFEREFERERERREEEFERREARTERFRARREEREEFEEERFEREEE AR LR

OUTEFUT SUMMARY @
HEEEREEEBEREUEEEFFEREIEEELEEREEREFERERFERRERE R RS RRH R X R AR TR REE

TATAL RUNOFF DEFTH = 0.8379 INMCHES
INITIAL ARSTRACTION =  O.7027 INCHES
FEAR FLOW = .60 CFE (009297 IN/HRD
TIME TO FEAK = 12,00 HOURS

RUNOFF VOLUME CHECE = 0.8594 INCHES

LA AR LRl R 2 e TSI LIRS LRSS IS AL LSS SRS L LS L 2L 2
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Undustur be d ez = 5.0 2c (CM'—b‘ﬁ

'l?.e_qu'(MJ eree = |87 2e (CM=7§)

Dictuibed 2ea - L33 2¢ (¢ n=50) _
DWISION OF

Toted 2ce2 = 8.9 2 : oL, ¢
= 0,013 mi*

oY)+ (.57)s) + (. 22)(%)
€29 -

T, = 02l hr (sewme s wleh 4o sed. Fm«o’ — see Po«al cales. foc
undishurhed dreinzge

H\édm?{,f(._ £ TRAPL resudh !

IDENTIFICATION: DD-@ DIVERSION DITCH

N = 13

ITNFUT SUMMARY:
RNV S B T S T R S S A A S

ST0ORM: WATERSHED:
DIST. = HC& TYFE 11 AREA =  ©0.013% 88, Ml.
DEFTH = 2.50 In. ON o= T7E.0
DURATION = 24.0 HR. TIME OF CONC. = ©0.21 HR.

****%*%**********-3&***%*%******‘****%%*%**%**%*%"ﬁ%*****-%****%%

**%*%*%*%*&*@***%*%*%*%%%*%***%*%x%***%%********%%*&%%%&**%*

OUTFUT SUMMARY :
UV TR S R T DAL S S L AR R ki

TOTAL RUNOFF DEFTH = 0.%5476 [NCHES

INITIAL ABRTRACTION = O.7397 INCHES

FEAE FLOW = 4,15 CFS  ( 0.4930 INJHRD

TIME TO FEAK = 12,04 HOURE

RUNOFF VOLUME CHECE = ©0,5688 INCHES
RTINS T ST S S R S A A AR S

Bed Slope = SO

Manning's N = .04

Bottom Width = 0 feet

Channel Side Slope = L bbbT

Flow Depth = L TTALTLE faeet

Cross Sectional Area = L 8991188 square feetl
Wetted Ferimeter = 2.79145% feet

Hydraulic Radius = L RBP2097 feoet

Discharge = ~ 4.15 cubic feet/sec
Velocity = 4, 615672 feet/sec

Froude Number = 2441738
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.

AN/ /AN T ZARNT 7N

B
TYPICAL ELEVATION

SCALE: \ll= l,

Desip~ of BPD-2 Huwu DB-5
Dh-2 —» Dramz-_%z ez <DD-6
W < Dbt Use DL coss seclion
- —> bfamt% e= = DD-b

%-@c;‘bbé:

bb’5“—" Undiskurbed ez
Tedzimed zres
Disturhed 2es

Tolal 2e2 = 2S82c = O.0IZ v

(s.42)(8)+ (1.SD D+ (o, 60)(50)
VAY

542 2c ((N=69)
1,52 2 (CN=7%)
0.bd2c  Cecn=90)

U

=

N = 72

Tc, :0-3'0 he [SM & for - runug 0.01 Wy 'Fr)(
sectin Fove D4 4o D),

?@a\c 'Ffow BS‘/m@ (éq ')Y;V\J?‘WJ’M PR (€ of
Chemndd 0‘.25‘%\,.‘98 T@N’i——é?jﬁ P [ of Hus

Jul 1901885

DIVISION OF
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EARTHFAX ENGINEERING, INC.
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CHECKED DATE

IDENTIFICATION: DD-B DIVERSION DITCH

INFUT SUMMARY:
XA RS R R T LIS S A S S E RS SR S S L R ST

STORM: WATERSHED @
DIST. = GCS TYFE 11 ARER = 0.012 g6, M.
DEFTH = 2.30 INM. CN = 72.0
DURATION = 24,0 HR. TIME OF CONC. =  0.20 HR.

ta 2R XSRS E L AL EL SRS ESTI LSS LSS LL LR L L LSRR Lk kRSt

LRSS L LR SR LR L AR EX LIS TEI IS LIETELZ LS L LR L LT L L LSRR EE R EE S

QUTFUT SUMMARY @ .
Ao e A W e W W W B W B WK W NI N N NI

TOTAL RUNOFF DEFTH = 0.5286 INCHES
INITIAL ABSTRACTION = 0.7778 INCHES
FEAR FLOW = .89 OFE ( 0.4631 IN/HR)
TIME TO FEAK = 12,04 HOURS

RUNOFF VOLUME CHECE = 0.3297 INCHES

2 2T e e T R T R L RS LRI R ST RIS ST IS LRI AL S L LR B ko

Bed Slope = -1

Manning ' & N = - 04

Bottom Width = ) feat

Channel Side Slops = o 5

Flow Depth = . HOAELETESG feest

Cross Sectional Area = . 731116 sguare feet
Wetted FPerimeter = ' 2LTOETLS feet

Hydraulic Radius = « 27OERLS feet

Discharge = Sao9 cubic feet/sec

4. 910303

1.11486%

Velocity =
Froude Number =

feat/sec

<S — Ac uﬁ-}ﬂg

Do s o bhr’z% _— :erUW arez < bD-S DD-5 cmse Eﬁ;~
Z Chomdl sige. < dp-s ) Use PP s

-5
TVPic AL ELEVATION

P
Y LY
ceALEl V= | o .%ﬁﬂ&“ﬁ“WNG
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ENGINEERS / SCIENTISTS COMPUTED DATE =

CHECKED. DATE

Nﬁ"%ﬂ of DD-7 ,'D'D"g

TBole chemndds —» bfaru 2tez < E(.D'Q ,
s 2re> Alzin rag i
Sﬁuﬁ% db-C * 2"

Use DD-C evss seiln

Desiga of Tu-Yod Coduerhs

& -3 —> Pesk Moo =4¢IS et (see Db’b c‘Jf‘}

MS w,(j,u-d* CUT -e_x/«sk 25 & Qil CMP wv P’Z{
Fﬂ)‘M ‘H«—c a aF ‘f’(MS Caéﬁ:) ’HA—L

wuiﬂ

‘afC%

S L ek, Lk,wu

12g N \«Tf%zeéomu Q%‘M*M
(MJA‘ \\ |

\ —0.8'—

Chownd ‘shope = 0,10

w=0.03¢

Q= 4'5 o (szou 25 for DD- -6 )

Bed Slope = .1

Manning's N = .024

Bottom Width = .8 feet
Channel Side Slope = 1.25

Flow Depth = .4447861 feet

Cross Sectional Area = .5140965 square feet
Wetted Perimeter = 1.939208 feet
Hydraulic Radius = .2651064 feet
Discharge = 4.15 cubic feet/sec
Velocity = 8.072415 feet/sec

Froude Number{= 2.133045
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CHECKED DATE

béimga— of C-4 —> Dishubed ez = 025 Len=90)
Pedimed aee = 0.39 2¢ (en=€)

woalcted . CN= (0.;»53(62;50.963[7@ .

Told ez = 0S4 2c = 0.001 i L
Redzimad serbn
T => 90 @ 67°é/=>d w\\f-“g\(,ﬂ/s
C\'Jl = 0.004 hr
__ Tead
of @ 1% = V= 2o0ft/s
CDL: 0.01% hr
uﬂ%’a.a' nutlod of WS, SCS €172

2

e,
-

C(.C—X : 0.064d+ 0.0l% = 0.0 hr

AL

%Jroawﬁv resulds ! . )
JUN ]_O 1(}‘3[@ Yo
' DIVISIO
IDENTIFICATION: C-4 CULVERT Ol oA

INPUT SUMMARY:
Ak AR I IR AKRRR KRR R KK AR R KRR R AR AR AR AR R A Ak Rk ko hr Rk kkhhkdhhakkk

STORM: WATERSHED:
DIST. = SCS TYPE II AREA = 0.001 SQ. MI.
DEPTH = 2.50 IN. CN = 82.0
DURATION = 24.0 HR. TIME OF CONC. = 0.02 HR.

*****x******************************************************

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

OUTPUT SUMMARY:
B T a2 2 2 S 2 2 A R A A AR A A b b bl

TOTAL RUNOFF DEPTH = 0.9980 INCHES
INITIAL ABSTRACTION = 0.4390 INCHES
PEAK FLOW = 0.67 CFS ( 1.0313 IN/HR)
TIME TO PEAK = 12.00 HOURS

RUNOFF VOLUME CHECK = 1.0000 INCHES

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

%wr{% a o¢" (MP, Delarmine et V&ZWJ% 25 "lfaéugoic!ag
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CHECKED DATE
Bt veloit, frome €= Chrapesoidl equinnlsnt)
Bed Slope = o1
Manming 's N = .OE4
Bottom Width = « 8 feet
Channel Bide Slope = 1.28
Flow Depth = ‘ « LESE0LHS feet
Cross Sectional Area = 1411444 sguare fazet
Wetted Perimeter = 1.1919173 feat
Hydraulic Radiug = . 1184183 feet
Discharge = v cubic feet/sec
Velocity = 4.746912 feet/sec
Froude Number = 2.1383524

Ikas«_gw o chowed fone -3 4 C-d 4o s—wé?a“d{

R= 4154067 +82cb

Bed sloge = 0.33 (zoft/ao&\

Sy s»éopvzsc SRV

A<sume n= 0,037 (('0’“6’ w/ a/ g‘l\
TRAPL resullds :

Bed Slope = .53

Manning s M = L O35

Bottom Width = 2 fest

Channel Side Slope = .

Flow Depth = L AETIFTEE faat

Cross Sectional Area = » SESERE2Y sguares fest
Wetted Ferimeter = EL.064361 fest

Hydranlic Radius =  1GEEOEL feat

Discharge = 4.82 cubic feet/sec
Velocity = 4 S ée%gdﬁag o ot (-3
Froude Number = 2,957 ’;1; e “&M o s

Ac%%a% veéo;:ta — Uuse fﬁx Is‘gecL é? (u.s. A(mzj &@x 0{68.} F}?o)'

dhare W= shna wegtd (1)
- Svdom (fef)
5 C%w»/(&«d stwe dicimeter ({;'63

éz?ew(rc we%U A chne = 165 b/
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W =@.44ﬂo'§§(&ﬁc = 7.4 b

) (eymli B
S T —-(ﬂ———)[le\ = oWl fr

= 5% < é o~ => 0(50=G‘W\ &(caﬁ‘)’a%

Ej?(z@ ?(CJP'(M:& — s 'Pagc 3% of Hoe cale . (Lo imesvodess
ree of’ Backlald ef o0, (381),

Fkze bloked S@A% (sce Fé,zs;(%v's@icﬁl

b's (fn"'/bf)_ 3.) }V‘
N (k)™ o~ SO oK

D¢ (ripfaﬁy\ . 3

T o oK
D¢ (hiky) 00w 7 < 4 o=
b:s MLU}A . O.015 m - Doy <€ or.
Dy (bed) 0.99 in | _—

\D‘g (%) -9'—078“\ |
De (bl ~ 0002 37.1 « 40 oK

———————

Tndicsted ¢ woed is sutficat foc o flkar
loked, O

T\miwa &QMb'tua\l view of ehamnd — Sa! Pege >4 of tlos eole.

CVISION OF
OiL, GAD & MINING
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NoTE L INVEZTS 0F CULVERTS N
c-% AND ¢4 o BE AT

ELRN, 0F BpTiom 0F CHANNEL =
AT tsFLOW PoINT,

(A$ : 02&:")
SEDIMENTATION PonNDd INLET CRANNEL
ELEVATION VIEW)

ScALe. 1" 2.7

2xish 2 2 3¢ CMP, Suee
ﬂ(l&(wz_gz arez2 4o Hais REET S‘mau.u Hioe do -3
é\—-J 34 CMl «S

st of ¢-3 24" cMP Aso ;t,
5—; bau_%g s Z_J—l—%q

Destor of codiet C-1 —> Stne M cubiedt is upskerne Fron -3
%,+wm+uza oo . P

o %%c%\z? eAegwfc

s (& TN Vi 18

+o -3 2 oo of 4. lS‘c-A (s weld 25 spdfler
(T ey WY’ CMP will be used ot -,

‘?%ﬁ'LJ F&’“ 2 d d,wiuv»l Views o~ pg. S oF Hos eole
of wdvert -5 —>

Un dishus bed d(a‘w\zsx, - 2.3 2¢ Fom wWS-¢

Des«g,\» of cdvet (-2 — @f(&m

(CN=04)
’l&bé?/(‘n’LLA &((a\m‘t%x, = 0.102¢ o N‘\J‘Fz.ﬁl ((N=7§3
Dickuibed diinzge = 0.02 2c Fone ( CN=G0)

oo . @ YA + (0.10)(15) + (0.03)(50) _
S.2S

70

Total 2re2 = 2.3Sac = 0.00d Pi®
@), —> V= ldfesk

%"j — 4 = Ssofzx {C-r&\us-s’: 0.t he

JRR { Epu = 03

[ . OlL, GAD & MININ
55& Lw;a(roé(:wl\ SINMMBA, e~ D2 20 o '4‘4«5 eole
U | I

JUH 101985 ¢
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. "DD@— g bbq; S

| | HO° Bewd T2 j
| LonFopm TO SLOPE 60°
18" cMPz_ / (‘/ ;

T “(oN SURFACE)

RIPRAP
Beem
TORTAL Access
obd
c- )
PLA ViEW
SCALE V21D
-8
¢
I 60° BEND
18" CMP

BENDS TOWNSTREAM
O ,‘ D=5

|
ELEV, VIEW
seALEL "=

Jun 101990
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LR a2 T AT S L SR R R IS Y Y )
* EARTHFAX ENMGIMEERING, INC., =

* *
* HYDROGRAFPH GENERATION MODEL *
* USING 8C8 CURVE NUMBER *
* METHODOLOGY *

A E R AR LI L E T TS E TS LT L LT

IDENTIFICATIONM: C-% CULVERT

ITNFEUT sUMMaRY s
LR R R R R S A e R I R R R L R T R Y R R R R R v SRRy

STORM: WATERSHED $
DIST. = S8 TYFE 11 AREA =  0.004 g, MI.
DEFPTH = 2,50 IN. Ch o= 70,0
DURATION = 24,0 HR. TIME OF CONC. = 0.14 HR,

HEREEZUERELRRBREEEEERE S LR ELRRRR AR LR ER R TR EEEHRE R RS R E TR

%%%*%%ﬁ%%*x%%%%%%*§*¥%%%#X%k%**%%*%***%%%*%*%***%*%**h%¥%%%%

GQUTPUT SUMMaRY:
EERREREEEEERRER A RERRERRERE RS S ERREELEE AR E LR ERREE AR LR AR TR

TATAL RUNOFF DEFTH = 0,45952 INCHES
INITIAL ABSTRACTION = O.85%71 INCHES
FEAK FLOW = 1.09 OFg ( G.4219 IN/HRD
TIME TO PEAK = 12,02 HOURS

RUNOFF VOLUME CHECKE = O,4%42 INCHES

MR E R R AR R S S EE LT T ERLTE ST IR L FE R TR L L SR TE R OE A SR g s

red cudvert —_ 2" ,Zm[l'ﬁ;s CJL\
—hm Vﬁf s‘%vxc -@Jﬁ-(:\i\_ﬂ( c&vw bo e,@bo—vo
q oLn—u»«—Ku. ~¢omva4+{u;a~¢d~&d—b

a waﬂ-é rounal W ’
Coduerd indih oLesﬂg:»._ —_— Tmpiw{ ‘MLJ M pege 27 of Hus ele .
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MIN 107 BENEATH ToAns
MiN O.SD 'F NOT  LoAD BEAR NG

GdNeEeT wiTH
MiTerRed INLET

ECEIVE])

JUL 111986 / TVPICAL CULVERT INLET

(APPLIBS D CULVERTS C-| THRU C-5)
DIVISION OF ELEV. VIEW
OIL, GAS & MINING No ScALe

— DES(aN OF RECLAMATION CHANNELS —

Desipr. f RD-

Wakarshed affbivu'né 1 D=1 — WS- + 'z-cz,:J QMUS-H(’%J 2d

: e uw\.u/ ez
Undisturhed 2rez = 96,2 2¢ « 0.22¢ = 9S4d2c
becloined wes = o3 E {TM ST |

Adjpcent 3 = 0.1S0O my
L=diofe (0¥ (e )
= (35 4\2@;(&3\(@ . L+ "(G00) (5.
= ’gi,o -10 = 449 = 018 he
= A

R - o ) T

B

Des shoor —w 50- d4-hr . USFS dﬂw Py &uju-&"'s ‘IQ‘( (‘D'E.dl
g A 10~ o ploe vebuin e St s dhnsl 1
W fn ) Sucle 2 a_‘,&;zm} 2 So-»;.( re*wm 'Pzrioa( IS &
o~ \/a'f;wf-dxs«_;g« fr Ha chizwnid '

P= 225 i (Mlle ek ., 1972)
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CHECKED DATE

H’\do‘m‘amrlv resully :

FE R BB R R F R R R R R EE RN EEREE
# EARTHFAX ENGIMEERING. INC, *
¥*® %
# HYDROGRAPH GENERATION MODEL =
* LUSING SCS CURVE NUMEBER *
#* FMETHDDOLOGY *
e R I LI Y RS T L R

TRENTIFICATION:  WATERSHED DRAIMING TO RD-

ITMFLIT SUMHARY s
R AR LR L kT R R R R et E T E L S R )
STORM: WATERSHED:
DIST. = SCS TYPE II AREA =  0.150 80, MI.
DEFTH =  Z.295 IN. CN = &9.0
DUFRATION = 74,0 M., TIME QF CONC. = O.%Z1 HR,
M R S 6 e 3 B e e e e B e e e 6 3 e e S B e e e

HEFHRERHEREXERERAGRTFEEEXFEE XX BRERFEFEFEEFERFER LTRSS AEREERERES

OLUTRUT SUMMARY 4
FEFFEFREREREERAEFEEEEEFSEEEERFFRFAXEEF R A EFEFEESER SRR SR REEBEEE
TOTAL RUNOFF DEFTH = C.8079 INCHES
INITIAL ABSTRACTION = 0.8984 INCHES
FEAK FlLOW = 41,21 CFS OUAZRE IMAHR
TIME TO FEAR = 17,09 HOURS
RUMOFF VOLUME CHECE = 00,8095 [NCHES

b A S R R A I I R IR L R E S R R R

Mz xirau S&VL oF chemnd = ;‘5 = 043 fe/fe

MAmimin if(oov- of chowned = :;—:: = 013 R/ft

Msp? max«imw.. for Amjrw oF riprag AR Ay &C«.ou for 0(17.,-

cross s¢¢4w~

Caw TKA"I wiHe  beHme widts of 2% ad 52 | 2SBum M'O.o‘f
s £ 2htlv. Chack ¢ rul iprap aé,c

(OuSLN.sS coefi et /&OJ e-ruw
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Bed Slope = A
Manning's N = .04
Bottom Width = = feet
Channel Side Slope = a5
Flow Depth = . BOBASER feaeat
Cross Sectional Area = S.731LE sguare feet
Wetted Perimeter = H.614621 teet
Hydraulic Radiug = « 3E41007 fest
Discharge = 61.2 cubic feet/sec
Velocity = 16.40175 feet/sec
Froude Number = F215054
Bed Slope = .42
Manning's N = .04
Bottom Width = 5 feat
Channel Side Slope = S
Flow Depth = . 6358769 feet
Cross Sectional Area = Z.98806% square feet
Wetted FPerimeter = 7.843728 feeat
Hydraulic Radius = . S0B4398 feet
Discharge = &1.2 cubic feet/sec
Velocity = 15.3458 feet/sec

F.I91768 '

Froude Number =

t:ifTWMhi fl :h84ﬁ§_

n= 0.0345 a(
where d’s i

e b=3ft —> d .23 fe
W= 0.04€
Br b= Sfe —= As:;’ ol fr
N~ 0.045

o run uJ/ ne 0,044

~ QDC o# +¢J
F%%2-Fv;%f?§za;1: s

, < medise shwe J—‘W )

'

(fe 2: s—‘.ahsf(t,us\
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VELOGITY (V) IN FEET PER SECOND
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o

s

12

STONE WEIGHT, IN POUNDS

20 60 600 1000 1500 3000 5000
1 5101 40! 100 200 400 | 800! 12000 | 4000 |
T 11 TIT 1 T LI I !

I 1 1 1 U 1

12:1or
bottom

41
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2.1

111
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X \\,
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NN
N

N
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7
/

N

%
V9

FOR STONE WEIGHING
165 LBS. PER CU.FT

ADAPTED FROM REPORT OF
SUBCOMMITTE ON SLOPE
PROTECTION, AM. SOC. CIVIL

ENGINEERS PROC. JUNE 1948

J

| 2. 3
EQUIVALENT SPHERICAL DIAMETER OF STONE, IN FEET

4

FIG. 2-SIZE OF STONE THAT WILL RESIST DISPLACEMENT

FOR VARIOUS VELOCITIES AND SIDE SLOPES
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R bs3ft — aﬂaz
V\s
foc b= SH — dg =

n-~»

Bed Slope =
Manning’'s N =

Bottom Width =
Channel Side Slope =
Flow Depth =

Cross Sectional Area
Wetted FPerimeter =
Mydraulic Radius
Discharge =
Velocity =
Froude Number =

a.l fe
0.04S
lof
0.043%

47
. 0473

it

.5
- bE226T6
= 4.188504
7.261733
CS260795
51.2 »
14.61142
Z.164092

dg,: 1.8 & — w= 004y

Use dg, «

n= 0.043

b+ .8
2.

= [.7 ft

=z 20 iuclaes

prosecr __C=7 paGE>7 J OF
EARTHFAX ENGINEERING, INC. COMPUTED oate 8 TJud ¥

ENGINEERS / SCIENTISTS

CHECKED DATE
Bed Slope = .42
Manning’'s M = . 044
Bottom Width = = feet .
Channel Side Slope = -5
Flow Depth = . 8459342 feet
Cross Sectional Area = 2.9690153 square feet
Wetted Perimeter = b.783133 faet
Hydraulic Radius = - SES51297 feeat
Discharge = 61.2 cubic feet/sec
Velocity = 15.41945 feet/sec
Froude Number = 2.95442%
Bed Slope = 42
Manning’'s N = . 044
Bottom Width = S feet
Channel Side Slope = .S
Flow Depth = L &708703 feeat
Cross Sectional Area = 4.234486 square feet
Wetted Perimeter = 8. 000223 faet
Hydraulic Radius = « 5317959 feet
Discharge =" 61.2 cubic feet/sec
Velocity = 14.38482 feet/sec
Froude Number = 3.094975

W w/ b= &, Lerun w/ weoof}

fest

feet

square feet
feet

feet

cubic feet/sec
feet/sec
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Cb\a,uul cross seclin. —=  ditarmine. Bom— rezcle wiH-
WMW\MM S’tmG'-l—

Bed Slope = .13

Manning's N = L0473

Bottom Width = b feet

Channel Side Slope = -5

Flow Depth = . 7184562 feat

Cross Sectional Area = 6.279405 square feet
Wetted Perimeter = F.107462 feet

Hydraulic Radius = . 6894792 feet

Discharge = 61.2 cubic feet/sec
Velocity = ?.746146 feet/sec

Froude Number = 1.792136

GmSS secha:  Gonsduet wiHe Rristd J.LG-K/- o+ 1.5
( i fe freelmad ~ see Rarketd 4 4., 198))
T"’DV é Mod: fzge.ulg%‘ of fszis cole oy 10

p (based
Z‘V mﬂs Curv*-’— frw. gJQa FW&J l‘iS‘l\m
Fler -ploulct AL% :

bl( (f'.(m@ 75
bgg(@tu): do.. - 378 <5 oK

Dis Gprag) | 7'“‘“ = 22S < 40 ok
b (Gabe) 0% 1w~ —
*b'g (%3 _ O.Z ;\»\ _

% (e T oah. T 9x <SS 0k

De (RLD 02 im
= — . 95,4 740
D¢ (bed) poosiin 1503

A’CdLW?L Has Hnd due s subside of ’f'(u W\M‘I f
blewlt wl\‘ocaccifud»%-\-oi\—(ﬂ_ b;?‘%
\IWM e Hee  funoff eshmets C%MGU& witle

A-OSIJA,J«M 7’5')
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RO-1 will he ms%ucM atw'mé Phase T of Fned reclopmdtion but

e i fuareg Bl B WSl e
T AAAL r un -t \ Phese [ 4o 2L

B For RO ad Hol wrra-uuwu}sééea :o s+=521.23:. ,

Durine Phese T 2D-1 will disch ke RD-Z , Hau )
UD-1 will be removed 4o o Uses road S RD-| “wil JAerf\ar}c
4o ""\41 i«.ﬁlw{‘ T:f cwdyert will kugzvgjiull Eﬁ U.SF.; |
> ﬁ:.b - MAnA . il deaded
%A.Pilcu( of Hee ebish 8’“&b’$. we ! N

WL. of BD-2

Comdibuking Wotisshed —> WS-2 5 WS-4 + pockan of recloimed wree
o ezst of UD-) aud west of RD-¢,

Arez —-, Undisturbed = 04 + 55 = 6.4ac

(v-2)  (wWs-9)

Recdaimed. = 0.3 402+ 192 = Q.52¢
(ws-2) (v6-9) (5k)

T?)“al= b4+3.5= $.9ac

= 0.01{m?*
_’Q‘: ,OJO'Ft C )o,?(l 48)0'7
(1030 +40
N = (G-Q\(M\&‘:'é-ﬁ)(75) = 9 L= Qoo NC31.0) X
< = '970'0 -10 = Ll_‘og = 0.0% hr
T, = (1-67) (0.0§)
201 ) «
- et Jo < 3u | o

J

D&éa“g«»- S"'N‘n-» — SO-\O(" 24-hr = 3,25 n.
HUJ(OW[TL fesuldy, — = seo Pa 27i o tus e .
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H I I KU S e e I I KRNI R
* EARTHFAX EMGIMEERING, INC. *
* *
* HYDROGRAFPH GENERATION MODEL =
* USING SCS CURVE NUMEER *
* METHODOLOGY *
R I Y e e Y LT )

IDENTIFICATION: WATERSHED DRAINING TO RD-2Z

INFUT SUMMARY:
TR R W W W W H I I T3 36 K I I F T I I I I I I I I I H I I I I IR

STORM: WATERSHED:
DIST. = SCS TYFE 11 AREA = 0.014 S@. MI.
DEPTH = 3Z,.25 IN. CN = 71.
DURATION = 24.0 HR. TIME OF CONC. = 0,13 HR.

R R e e S R X L L 2 T T R R R L BRI R R ARy

R R e L Ry Ry L 2 Tk L R R R R R g g

OQUTFUT SUMMARY:
KWW W Je W A KK I W I I I I T I I I I I I I I B I

TOTAL RUNOFF DEFTH = 0.9083 INCHES
INITIAL ARSTRACTION = 0.8169 INCHES
FEAK. FLOW = 8.04 CFS ( 0.8%901 IN/HR)
TIME TO FEAK = 2.01 HOURS

RUNOFF VOLUME CHECK = ©0.9101 INCHES

R R RS R e D X S 22 I TR TE EE L R R R R R L L L L T

ﬁAaﬂrnun~ GRDMWL('9Lvu_= ég;s O.ll'Ft/fE (Fb( rwnﬁygbsg};)
MArimunna st»‘L ,,oo = 0.063 f/fe (e ermss seclin J&W»V

Inh aSSuN n=0.035, Luwn~ T?.A?l »d conpare fiprep

re;%,u,{ re W&uss coef6 Lot
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Bed Slope = .11
Manning’'s N = O35
EBottom Width = 2 feet
Channel Side Slope = -5
Flow Depth = 431134 feet
Cross Sectional Area = 1.234021 square feet
Wetted Ferimeter = 3.92B09 feet
Hydraulic Radius = - 31413529 feet
Discharge = 8.04 cubic feet/sec
Velocity = 6.315287 feet/sec
Froude Number = 1.748676
Bed Slope = .11
Manning's N = L0333
Bottom Width = 4 feet
Channel Side Slope = 3
Flow Depth = . S024303 feet
Cross Sectional Area = 1.392649 squatre feat
Wetted Perimeter = S5.35251 feet
Hydraulic Radius = L 2601862 feet
Discharge = 8.04 cubic feet/sec
Velocity = S.77317 feet/sec
Froude Number = 1.850009

e b=2ft — a/50= 0.3
z 3.b
FN la" Qf{ — Jﬂz O.ZS
= 3.0

“

ft

n

ft

n = 0,032 '

L Cerun h}/ n= 0.033
n, = 0.03|

Bed Slope = .11
Manning’'s N = «O3FE
Bottom Width = 2
Channel Side Slope = 5

Flow Depth = . 4173808
Cross Sectional Area = 1.183909
Wetted Perimeter = Z.867478
Hydraulic Radius = » a061192
Discharge = 8.04
Velocity = L 71062
Froude Number = 1.831994

0.3 Ft
4.2

Bgied Uy

W

N= 0033 = oK

Sex Pa o V) a'FT{Ms czlL

feet

fteet

square feet
feet

feet

cubic feet/sec
feet/sec
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Bed Slope = B L1
Manning’'s M = L Q3
Bottom Width = 4 feat
Channel Side Slope = S
Flow Depth = L 2923076 feet
Crosgss Sectional Area = 1.340118 square feet
Wetted FPerimeter = . 20724 feet
Hydraulic Radius = L 2025076 feetl
Discharge = 8.04 cubic feet/sec
Velocity = 5.999472 feet/sec
Froude Number = 1.958532

Wrea’ Jsa = (.20f%

= 7, b .'V\

W=0,0>2 -=» o

Debzrmine cross sechun usr'vz !)‘*?—F(-:, n= 0.033

Bed Slope = . Q63

Manning’'s N = L 033

Bottom Width = 2 : feet

Channel Side Slope = .S

Flow Depth = . 4840931 feet

Cross Sectional Area = 1.436878 square feet
Wetted Ferimeter = 4.146493 feet

Hydraulic Radius = . 3449944 feet

Discharge = 8.04 cubic feet/sec
Velocity = 5.5395464 feet/sec

Froude Number = 1.417241

72‘»1?(7:6) ﬁ(aalatm‘\ —> See Fa 271 of Hus ele .
Atkar blovket disgm oo olio g 37 o Hoscele.) !

der (ALt 0.85 in =

Dg (riprsp) [ 7im

De (B T Dopin T 2B <40

Ok

Ds (FlLO g iw )
Yr Cbed)  gaqi.  00% <S o
ol

D (hlte) 0.08
Dg (bed) ot - 281 =4O

—
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Bb-2 ELEVATION V1EW

ScALe! 1"s 2’

[

UWEmete olra}n%,, ez = WS-5S + sale recleimed 2rea

uws"'wl:\w( ez = .| @& CwWsS-5)
Redeimed 2ee = 0.6 2c  Csike) Toted = 3.72¢

= a.004 -
Z: <o Ft 0.004 mq
& = @61 + 0.6 ) 73) = 9] L- (‘73‘0)0"7 {1+ 4;%)_0'7

2.7 RGO
S= =2-10 = %og = 0.04 hr

E = (I.b7) (0.0""\
4 0,2:]_]_{\\'

_ 1 (1990 )¢ )
\/ - [&3_‘7?‘)[4% Sw{f'/k) (ﬂb\) s 7.7 OA)

Desg~ shoe —> 50-3(, dU-hr = 3,25
464“5’7]’4“ fesulh, —= se pg. 29n of Hois cole.
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* EARTHFAX ENGINEERING, INC. *
* *
* HYDROGRAFH GENERATION MODEL *
* USING SCE CURVE NUMBER *
* METHODOLOGY *

FH WA M N W e W I S e T I I H NN

IDENTIFICATION: WATERSHED DRAINING TO RD-3

INPUT SUMMARY:
FHEE KRR KR F IR H I KT 9696 I 96606969606 26 9696565636 6 26 96566

STORM: WATERSHED:
DIST. = SCS TYFE I1I AREA = 0.004 8Q. MI.
DEPTH = 32,25 IN. CN = 71.0
DURATION = 24.0 HR. TIME OF CONC. = 0,07 HR.

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

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

QUTFUT SUMMARY: .
TR KKK RIS S KR I NIRRT I 2696098906 I3 96 26 0636 06 6 96 9636 66 26 6
TOTAL RUNOFF DEPTH = 0.9083 INCHES

INITIAL ABSTRACTION = 0.8169 INCHES
FEAK FLOW = . 2.453 CFS  ( 0.9473 IN/HR)
TIME TO FEAK = 12.00 HOURS

RUNOFF VOLUME CHECK = 0.9101 INCHES
FHHA R KRN KA H I I I I KT 363626 969 3636 9696969626 363696 36306936 9636 96 636

Maximune cheuned 5{‘?'"3% = 0,33 f/fe
Mirirusnn chonnd slyge = 0.0\ Re/fe (despn condidic? slong bose of )
EV\J\“'HJ% assume. = 0.0 , Tun wf be 2 €.

Bed Slope = . 5T

Manning's N = LW O3E
Bottom Width = 2 L feet
Channel Side Slope = -3
Flow Depth = . 1564641 feet
Cross Sectional Area = . 2618902 square feet
Wetted Perimeter = 2.699729 feet
Hydraulic Radius = « 13404469 feet
Discharge = 2.45 cubic feet/sec
Velocity = b6.77001 feet/sec
Froude Number = F.016158

%%UX(J ’(S'b = 03¢ R

= 401 .'V\

W= 0.03% O
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Bed Slope = .01

Manning's N = 033

Bottom Width = 2 feet

Channel Side Slope = S

Flow Depth = 4199953 feet

Cross Sectional Area = 1.19278= square feet

Wetted Perimeter = 3.878276 feet

Hydraulic Radius = « 2075549 faet

Discharge = 2.45 cubic feet/sec

Velocity = 2.035402 feet/sec

Froude Number =

. 5585404

Use He some crose sechne dusigrad for RD-2.

Desp~ of BD-4

19%0 -

|

7880 -

__SEcmon | I SECTION 2 | SETioN S | SECTION 4
3= d2pfe/ke | 0.5 fvfe!  LOdfe/fE s= 0.087 ft/f
(Rock Fice)

T80 T

go

T T
2o

1

1
lbo 300

Bistenut Fronn Taleh (f)
Determine ‘uak How a«-.a(A.w«:g'u. Hee theunsd '76 seclim

>y
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Wakarshed dedining 40 BD-4 —> WS-2 + pachie of (eclaimed oz

bf?ﬁnajf_ ez = B C2c + 02=2c = 902¢

(ws-3) (99 = .01 m*
L< 1S40 |
- | . & J
ri (8'8)(6‘;\+ ©2)0rs) 20 ) @s¢o)° (et 2A)
.0 " ‘
| (1900} (1o, 3) °'S
_ 1000 _ .
S> 55 10 ¢4.29 = 0IS W

\["" gbszc\%;(:::)n) (loo\ = (b.3% T = (l.b?)(o.ls)
‘ ' = 0,35 hr

Desipe shom—= So-yr, 34-be = 3.357m

FAEI I I6I I I IEIEIEIE I T I TE I
* EARTHFAX ENGINEERING, INC. =
* *
* HYDROGRAFPH GENERATION MODEL =*
* USING SCS CURVE NUMBER *
* METHODOLOGY *
. 03696 636 I 36 3636 I I 3636 I3 I I I

IDENTIFICATION: WATERSHED DRAINING TO RD-4

INPUT SUMMARY:
36663 I I I I IEIETEIE I I T 66T 66T I I I I T I I I

STORM: WATERSHED:
DIST. = SCS TYPE 11 AREA = 0.014 S. MI.
DEPTH = 3.25 IN. CN = 70.0
DURATION = 24.0 HR. TIME OF CONC. = 0.25 HR.

eI I I I T 6T 3630 H I I I I I I I 6 I 36 I I I I I A6 H6 I 36 I 06 T6 I

W3 I I I I I W I I I I W IE I I I I I I I I I I I I I IE I I I I 16626 I

OUTPUT SUMMARY:
F 3 I3 I I I I I IETE I I 6T I I I IE T I 6N I I IE I I I I I
TAOTAL RUNOFF DEPTH = 0.8573 INCHES
INITIAL ABSTRACTION = 0.8571 INCHES
PEAK FLOW = 6.62 CFS ( 0.7323 IN/HR)
TIME TO PEAK = 12,05 HOURS
RUNOFF VOLUME CHECK = 0.85%0 INCHES
I3 T2 IE 6T I I 6 I I IE I 0TI IEIEIE I IEIE I I T I I I I I
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AmtcgocL 'Fece / hmﬁw%ijé‘ based pn sechie 2 2d

§ec«l—(jy\ 2. fun (essuvme n= 0,027 'b-"q"ft\ :

Bed Slope = .36
Manning's N = . 037
Bottom Width = 4 feet
Channel Side Slope = -3
Flow Depth = - 1736899 feat
Cross Sectional Area = « 7330939 square feet
Wetted Perimeter = 4,776765 feat
Hydraulic Radius = . 13580768 feet
Discharge = 6.62 cubic feet/sec
Velocity = 8.7&47098 feet/sec
Froude Number = 3.707154 :
Zf—%u)\(al dg, (Frow~ by 27c) = 070f

= 84w

nN= 0,037 => ok

SéCt}L.' fUw

Bed Slope = « 36

Manning's N = - Q37

Bottom Width = 4 feet

Channel Side Slope = «3

Flow Depth = - 1975886 feat

Cross Sectional Area = « 86843467 square feet
Wetted FPerimeter = 4,8834647 feet

Hydraulic Radius = . 1778256 feet

Discharge = 6.62 cubic feet/sec
Velocity = 7.622893 feet/sec
Froude Number = 3.022115

L\*@WG @redatn‘« — 5t q’a >Tr of s ol .
Chack fltar hlonbik dosign using tho blonket dsgune) i RD-2:
DL(( fl?‘ﬁf) 32

=38 <5 ok

D (R 0.65 1w
bm'(ﬂwﬁh 2,2 w

Ve (i) T amm T 40 T 4o &
Use Hos flker blowket,
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SECTION 1 /Secriod 2
¥o-4 eV, view

seatet "= 2/

Hon 3 of Hais chond will he blosled indo rock. , The WS, Syl
SC:-f\suvatwlg{':;cz m%) ” o2 lange of wase coeffcenk
b0 smidac theands of 0.08€ 4o 0.045. Acsumes n=10.040,

Bed Slope = 1.09

Manning‘'s N = .04

Bottom Width = 4 teet
Channel Side Slope = 2

Flaow Depth = - 1521696 feet

Cross Sectional Area = « 6202561 square feet
Wetted Perimeter = 4,.340262 feet
Hydraulic Radius = « 1429073 faeet
Discharge = b.62 cubic feet/sec
Velocity = 10.67301 feet/sec
Froude Number = 4.821644

ng? ok msidaced scaghelde fi ock (see .S, Ay Gops of
ngecy I .

SECTIoN 3
BD~-4 ELEN. \EW

ScALE! |"e 1/




paGES . 3Z _ oF

PROJECT Cﬁ;—z
EARTHFAX ENGINEERING, INC. 10

DATE > D<¢- 1587

ED
ENGINEERS / SCIENTISTS CoMPUT
CHECKED.

DATE

Des;ﬁwmof Erar W Besie ot Doumske:

3 CO\?M (whare rock Lace nLd'& Fa&” — us< thee

0(15137» Pfoce e of waa et af. [(‘175
> HEC—N}

‘K\ O{:‘F{O’LJ I~ i~ — L ,0/ o \oasiw ‘F&ro(
W res s %)ou wii%»

4 fe Loton~
yAY évdi&(u#4s
TRAPL resudh:;
Bed Slope = .01
Manning's N = .035
Bottom Width = 4
Channel Side Slope = .5
Flow Depth = .5392388
Cross Sectional Area = 2.738512
Wetted Perimeter = 6.41155
Hydraulic Radius = .4271218
Discharge = 6.62
Velocity = 2.417371
Froude Number = .5801293

Grevard  schewahic ¢

%L\\\b = Beink dzgi’L [Sfeozft coreted )
NN T« Tothust dagh-
\\ \\\ > Eﬁ&m'ﬁ%u)AlGHL-

Ed?cof

feet

feet
square feet
feet

feet
cubic feet/sec
feet/sec

LE\‘& DEC 31987

UiviSiOn gF
CiL, GAS & MINING
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De/tuwu'm fi()fty 3,5,,%5 o l:)egq‘/\~—3a r5 >7s4 of 1‘(,««{5 ede
Seled d, sude et 055 < 22 < ods

€
ANb
o < — <«
7 -
‘ v, , X
v cpinted dgil - (VBT e b
_ (k)"
Sin 47.5°

= .5 %

To meek Hu O(L&%;p crifeciz (025 < ‘Vy < OS‘S‘) select
dv/y, = 035 = dg, = 0.35Y155) = 0.%F (i)

W Divi has ~(—<a"|’£u of d <l 25F¢ Geg s
o iy (2 i dpiat e
tlu.&u( n’ PZ?‘ a7se of tlus Ca!lc
F*‘”“Pa S fsq = Y - 090 == h ,(o ) 1:5%)
| « = 145 e (mfu«uami
he 143 —
ds, o070 304 =2 ok

i

oh = 143 fe = use ISfE

Tesin ZM%L <

“

)

Aoamx ﬂmng'{»= thyv 715 = Use 2SR i

Tﬁr;arﬂ S ta g \‘
Toted besin a&«ké\ . [/ls + \/o + 1O DEC 31987
UtvisiUn OF
> 1437 0.20 4+ 100 OIL, GAS & MINING

= 263 e => Comshuct Witk deplez 275 f

b“"ﬁ"" seclines —> set ﬂ? 3735 asud 37 se of tos cele
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" DESIGN DISCHARGE - Q

CULVERT BR')'\y Vave = WETTED AREA AT BRINK OF CULVERT
T™W dgg = THE MEDIAN SIZE OF ROCK
—K—_JL__ P BY WEIGHT. ROUNDED ROCK
OR ANGULAR ROCK.
v Ye = EQUIVALENT BRINK DEPTH
= BRINK DEPTH FOR BOX CULVERT
3r ‘ =(A>”2 FOR NON—RECTANGULAR
& SECTION 2 SECTIONS
hS
NOTE: 2 < — <4
i dsg ,
Tw
Lo IF o~ >0.75

[0}

2 L. RIPRAP MAY BE REQUIRED
ON BANKS AND CHANNEL
BOTTOM DOWNSTREAM
FROM BASIN — SEE DESIGN
EXAMPLE IN TEXT.

RELATIVE DEPTH OF SCOUR HOLE

'o‘g/s‘”
W
1+ N
1 2 7 ’
10.
Vave = 1S for Sechin
FROUDE NUMBER = Vozav,)  JBais) chemnd

g by Snice: Corey ol o Lgpc)
* (Hee-14)

Uic, GAS & MINING

!
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A

‘7 TOP OF R\PRAP')

21
S— ) ' A
Flow ' 20 : ! ' ! | ~ |
—_— ;7———<, HorizonTAL &—Lq’ HoRIZONTAL % >
| (- | _; 4 -
N ‘
A
ENeR&N DIssIPATION BASIN
HALF PLAN
‘ ScALE: |"=5D/!
T@\W‘@m""‘“’”“\
A | 21\3 DEC 31987 v
‘ /
Uivibiln UF A
% GiL, GAS & MINING '
BerMm AS REQUIRED
' O SUPPORT RIPRAT
e z g
|
215 - ¥72 O\ N\
’L‘(O - .'.:,.;' 2/ N //A\V/ b\ N /IM\Y
9 ey
SN FINE FlLTER
1 [ X " (Dg=035")
— cohrse
[oe L ox= - Fuwtee
o VAU (Dgy=071")
v AP
[D$ = IS"

ENERGY DISSIPATION BASIN
SECTION A-A'

scALe! V=4’
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Bed Slope = . 057
Manning's N = . 031
Bottom Width = 4 feet
Channel Side Slope = =
Flow Depth = . 3047183 feet
Cross Sectional Area = 1.40458 square feet

Wetted Perimeter = 5.362742 feet
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IDENTIFICATION: WTERSHED DRAINING TO RD-3

INPUT SUMMARY:
F 3K I I TN I TN IETEIIE I I I T I I IE I 36636066 6066 I 696963696 36 96 2

STORM: WATERSHED:
DIST. = SCS TYPE 11 AREA = 0.028 S@. MI.
DEPTH = 3.25 IN. CN = 70.0
DURATION = 24.0 HR. TIME OF CONC. = 0.22 HR.

********************************************************* %

************************************************************
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FF NI I NI I I I I I I I I I IE I I 6636 96363696 96626
TOTAL RUNOFF DEPTH = 0.8573 INCHES
INITIAL ABSTRACTION = 0.8571 INCHES
PEAK FLOW = 13.69 CFS ( 0.7576 IN/HR)
TIME TO PEAK = 12.04 HOURS
RUNOFF VOLUME CHECK = 0.8590 INCHES
FEHII I I I IEIE NI IE I T TEIIIE 66T I 6 636 T6 36 36 369696366 3636 69626
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See Item 3-8




