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Two Key Element to Resilient and
Sustainable Restoration Design:

e Reduce flow stress below threshold values

* Increase resistance capacity of controls to
withstand flow stresses
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Digital Terrain Model
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Digital Terrain Model - 3D Surface

2

Y

e e P T ¥
e A A A,
R R R RS EReRes A e S A A A e e s
AN AR A S T T e S PeRae 2% e e v T T I %
P T e AR v v rAAS T T At el s v D T e T T A e e e VA L e e T vy e o
SRR R Y e s e e
A AR e A v A A R R S R S P S S S oML, W RS R T T e T e oa arwav ey s vty WAV, HEALA LTS
e S S ot e s e A AP L e e Tae S PR e av et (R vava¥: R e T ST S To e e et St
2% SIS Sy P e P S T Ve T e T S Tt v, P o Y R S T T S e e ST S P s SO SNV ST o ST
S AT R T A e T S T e Tavas v A A B e e T T T PSP L e IR T AZT AL
e let e S R R e R S Y S T e SO e
e T N e N WA o ATen s TavdeSdess S o S S S e O R X SN A pSee LA 5%
RS " e S e S e S S e I S R s I PR S OT S S o S S R N R oS LR Dk 2ol gt
o e R R Eio SR OIS TS S SR AT e T U A Yok e v A *‘AV‘§“§‘e“VVAVAV“VMwAu'AVA'av‘ﬂ> e T L s
AN SV v A e v A AV AN N e T e e ey, DS R S I YT A S S RS e S OES TS IS eSS SIS OSSP OSSR A st 3752
o A s SRR T N v e AVA‘@Q\\‘\\A%’I/\VA“%‘A“A“QVAQ"‘Q'AVA;"&VA.VA.&‘VA';VAIAVAVA‘A"‘#'«'f T
e R sty IR e ﬂ\&‘\“%‘té"':»x:xev‘#:%}f‘::::v:%“«%'&%‘«%‘&‘se‘sﬁ'ﬁv N v A i v S S S S S S OSSN S S I s el s
SRS R N N N e SSENEae e
S S S IR T S S SeE S oSS aRTA Yy LA A P SR S AR Pt Y A N ANy A oA T v o <> T ST a L TS i 7 L AN AAA
2% e SIS R e R S P B etvatgil Favivis S e e e e e 2
= R = S R R e S P S S e Sk isevavaly R A A T e e T T e v e AT rirr
Sees SeRAOSES % SRS T e Y e wa S ST eSS SRSICSS K S oo
e SRS STavLaRa e = eI Av A SRR & R ST IS oS otaeS s = s
S5 e R e e ey, ety A R e e e e I S s e o oS
S T S S SN T 6 Y oS s S A DAY T A A A TR St SN e e e e T e A VA
= e S SRS S oo oNRs '&“ 74 .‘é‘% 5 ‘%}94&3&@-“3 A A {l‘, ~Q%\§‘:“<¢‘evi§‘:§‘ A TS AT AT A T i [#Z’A\tu%‘gv‘%x
53 R e e T N Y Ay e A AT LAY A ] ‘ P e e e P T W o oy P AVATA Ay AV AV,
= b SRS S Tt A R T e A v e tay AV AR T e S S TEOE SRR INCY A% SOERSS TS Tt IRSLOTER
A A T A P S S v vy TR NN ARE A LT P avaw A var ey AND. & B A 25 S A v VAVAY
S e A e A e 2 S A ST DS P TSNS e e A A e SIS e e 4 e SRS SeS = SRS
e e SRS SIS <SR RPTAN S v T AT AR e 2% > R AVA™ s AWy
RS AR v an e A e AT A L Y A A e raeTaly, A1y TN 2 S s e, = SRS
T P e e A S e S T PSR e e e Vavaarav oA SR == o Rl
SN S T S T atiae SRR SRS AN ARy vt S IR C5ES Y e e T Ve e e s 7 1) AV AVAVAYAY S oAV o
e AR S P T AR ISRy SR A AR S T L A v Tay A e T SSSCERSE S S S S o A T R RS e5eS
i AN SRS e R S A e VA A S S S I A S S e S S SOSaNoesoe S8 C5es e e T e o T A VAT e e v v
T3 2% ST KL AN ARSI S SOy RGO VA AV A e T RIS PEISITTIES AN A RS S T R S8 8 OSSPSR e SR8 528
S R e e e R e e va e e o I a2t SRS N RS s S R e e S oe S s
T A A, vy SR eI ‘VA\) DO L ARE SO TIPSO R P A NIRRT SIS eSS e EEERSRX
R RN A R A o e R e e e v e L ST Sa e v T e me e Ty v T v
S PR, b I 3y 8 (| e St s o I I e e A S S X P S PSR Ay LI S LT T LS L AV AN A AN A T
S eSS N A SRR SR ST e R SOTT e A v T e v T A Ay e e SRS, SIS X
St R T PANVTACUR Y by A A e R R S e e S O SISO Ss % TR Lo S A A A AT S YA T e e
R e e s e e Based o ciirvey
T v LRSI RO <=y 7 A R S e e e A P Ay AN v v ) ¢ Ssigz S ey
PSR Ay AN = KE\ R I SRS P SRS PSS I SRR 22 e > ( EE = L R
e AR N AT RSz ‘\‘ e T A A AV T FA Y ST A A ae = NS Y oo
e v == P RS
S AR A T v i R e S e S SOS SUS SRS aS e e AR e SV v ~ AVAVAV v, A VA
R 7 AN S aa e Y Ay e S e e O RS S S S S E S e e SR At T AV AVAN e A AT AYAY,
as e gl R AN AN A e ] S rase A AV A A A e RN e e T S T e e T e v VAVAVAV G AV AVAV. s = TAVA &
ST AR IS SRR EES A S T e T e S e e T o CRSEI AN YAV AYAY A AT AT A VA
Sl L S A e D e eSS O S e M L IR IE RIS TeS e e TN S S S T A S N AVAT Ly s ZAYAY VAT AVAVAAVAVAS ATALS
! A e T A A R RSSO RS SR A P IS ARSI T VAN oy e T A A VAT o vy AV AV s =
2 % RV % B S S 2% e T EOOTA T2 e A AV A AV A
S B AR DA AR e R «e:;ege:exeézxex%x“?zex&%*k:‘;%f;e:&:aﬁakﬁ;&a%ﬁﬁa%gaexéé%&'%}:%%ﬁ?ﬂﬁ%&%‘!ﬂé{eeuﬁf
A R A AR R e S R e e, v e T etvavers vavrerere ooy
AR R N e et VoA AL e T AvAY ey e VAV 7 DS R S e e S e e e R S I XTI ST,
T BT SIS IS IR S R S I S e g S e eSS X KNI,
S A R A ea e T Ve e s A VA A A, S VAV Y S S S S SRS RS SIS 2SN S SIS AN T IS R AV AV S AYA YA
A AN A e R T e AV YA e AVAVA Y ) st e Y L e S S e T S e R R R I e S S RIS RN
7 e e = A T AV A vy ATAVAY L w AVAVAp st o v e s S R I R R S R I I S S RIS IS,
g AR T L R T SRS e I N S RS A IEAR SRS T T A S e T S VA AV o oV VAvAAV Y AN e AT AV AVAY Ay S AV A et
20k Fns BRSSO T E SR S C Y ot S e S e S S R R I AP A e T A e AV o A VAP OSSR I RSE LR IETREK
W R N e e R R RRSOG A VAV BTATAVAY. ST AVAY L e e VAT e A S VA A AT AN A A AV AV AY AV A o ey YAV v
R EIOEIIEED S e S S e e S R I K S RS S SIS R EH AR IRITHN. SRR RN IR SSIRS T
St AT e B e e T e Ty e Tk v S VAVAVA Y %4 S e S I R R R S S A PSR IS5
et e S tTe e T e T A S T va S A L A ra v e e e T A Y A A YAVAYA v oo T Sy AYA RIS
PSS el R SRS S S e N S TSN VRS ESISIISS R S R R IS DX AN RPN
SESPEISIRID T T S T S T A VAT T e T va TAVAYS TETe: D R e R R N R ISR RN R ISR
SRS S e e e e e e e T al S L AN A A e A A VAV, oy S S AVAY CEYAVAVAY: AV A VAV AN A
SRR Se = e e o S S S e O S e N R R R R S S S RSN C e
IR D ey T o Y e S e O S R e R S S S ST SRS SRR OOEEESIR
SS Sttt A A = S NNV vy D N e R R R R R R R\ SRR IS
AT e PV ot e A A )5 YA A e L VA VA Vo S T A VAV o S AV e AV o eavATAY e
AT T ATt T 2 s R AT A S e vavava sy FAVAVA LS oLt o) A AL e )
25 S e e R O R S oy e e ek S RS I N S S N A RSSRS IS NN SRSERE SR
T T e e Nt = e o T T L L e v Vb T Sy s b et YA o vy v YA
S T R e e e B A S B EE O o st i RS S KRS DCRHRLOS
e e AT eReTaTaTS Yl i T w Do h o O e O 8 & S vletavavav e AT A ey e AT A T VAN ea TaA Y AY,
S T e e e o B T ot B B TN e e Ta e e aTAva s SRR
S S I S R o S S S e e e i S S P OIS oo T T A e W S VA v e o SRS RS
e e T T e N P o S e R T e e A TV v @ ST AV Ay s e s MRS
I O e N S e P e e «Lv,n.ev‘-‘t"»;.?Av“,«:/,«\v«vge‘v‘e‘*\éﬁue‘me‘«v.e‘uvw Ay VA v AV AY-a S VAVY Z3e
ST SR SR SR S IR St B e A Tl e L A v e S SIS TR “‘
A P e Ay S A AV e B e e T T e T e ek v e S R R S SR BN SS KX RIS
SRR R S e (0 T T AP T AP A oL AT AN Wb & VA VAV VA v SRS
e TR e e Y P T ST el A P o Vo e TAVAY, RO L
X AR T Y S e e B e T T YA A Y ST AT A Va2 e
S 25 A e 2 1 0HR S DI SIS EIRISII AR e raTavA Y
R T e s oeS TS Y ARG STH e e L AV AV L VA o A A TATA v P ey
S eSS B S S R o o e s Y e o A AV A o v YAV vy XSS
ERSOREES SRS SRS Mg S ﬁ*fzaxef;q;gefsexf%ﬂ%ﬁ;@:ﬁ&:&;&&k’&sx&zm%‘xé?&%ﬁﬂdﬁgﬁzzéﬂ%zﬁ%ﬁ%
Sy e Sy T SR e T o VL gaba s S LT e T e Te T e T A e TA e AV gp v PAVA o A AVAVA S S YAVA e
S RS ORESRES v PRSI 2ENN S S I o O R S A X vy
e rae AN o5 U e T S At WAWAS T2 S T e T T T T e v T et A AT A e VAV o A AV s VA
AR RS 5 R RS S o N o I R S RS RS X IS IS ISR T YAV e o AT AVAVA e v A AV A VA,
S e RIS S 58 e T e Y AW VAAVAY e v P AL e T o e e e e YAy e TA VAN S TAVAVAY o VAVAY
S = X A ATy as e ey A VAN s A A e AVAR bt AVAVAY-, o VAV AV AVAS e
REIISERTD e S E SR = ey Y, AV e T 4 e T S T Vs T VAV A4 W S Wy TS VAVA V. ¢
e e e R T o e T ey AN A AT A A A A e v T e S et T e v ERRIOELRIAE %
e A e T e e e AT T ST eI a Ta T T ALy JAY AvANLY, D S P S SIS RIS SR ISIL% X 2
e A e S A raTaeNae . S e 2% A T T e P S A VL A A S S A R R I P R R X SR R IS HOOK ORI
R S e e e e Te e St S e essossesso e o | AN N O v Tt o e T e o S T e e S AT AT A A S S o vy
St T e R e e e T T e S e ATV o e P e e va vy e T A Lo A VA e P A VAT A VA L
s e e T T A T T e e SeeSosSeSe ATATAYAVAY, S S T A e A v A VAV T T T ATy T VAV AT AVaYy §TAY
TSRS =2 T S T e oS S s e e A AT s S I e e e A e A Te s RSN X!
S e a0 SN ey Ty e A vAV S Ay e A DA T e T e v YAV AV AR, o VAYAY, %
25 AR e S e S S D g ST oo da s e ST e = YR e T TS ORI CRRSRSIT ISR 2 SRS
SO T L A e e e e T A T e o — 7B Ve v A e L S YA AN A W & AV AV VA VAR AR v AT AL g e av,
<S 25 e R e e e R R s e T e O VAviy ey A e e e
> e e e T s T S T e S e R RIS e S A AV VAT Aw o ATAW AV AV S AL S A DT A T SR
e N R R N S N T 2ok e T o T ot T VA A, VAV iy A PAVAS T A TS e e ra s QEEHE
S R S e S P R R I S R RS SR = A e <SOSR A e e A A TS e v v VA WA VAV Y e e T e L A A s
3 T e e A e e e e A = e v A A v e S v vy S R RS R SIS, e
SIS S SRS R IR =2 D e A e e S s e T v wy S PA Yy T A o A T e e e S AT AVAVa A
SR OSSR SE S SR AR A AR LI T e e T WS A Y A S Ve W A Wy SV AV AT By, o VAW, AV A Ay g SVAV A,
SRS R N T e e e e S oy T P e e s e s et e e T YA
s S T T L T e T A et e A T A S S e e o T v e Eae ) o R S S 2 3 S e R e e D RSSO S SRS e
o T T T T A P S e T R T e LA e e e e S S S S RS e LS M SO S A vy e A s A W VA
e e S S O e e Pt T SR TS e RSN T e e T e e e e T A Ta e T v e A VAV L. T A PA A S v T
R e R R N e A e e, e e A P A VA S e A e A TATas A v e A S A v
T YA v S LA A e e Y T Y e T T v a1 A A YA T e ] i P W AN o T e e B T A T Vg Vg AV T AW AWAT N A LY AN L Vg
e e T e AR T s S T e T S T R R N T e N T A e R R R R e T T R T e Taoaray: SISO LS
e e S S N SO I o i es R e e e T e ot T e e O T T T T T T T e AW e I T T T e
S S e SO IORSS R e e e e T SR vAVANAN| S R R I T A RIS S SEISSEIT
R e T S e e e e s arae T e Tetoee ety AT TaT et e T T e e AV AN BT Dy S A e e e DR OTROCRTE
B T T e e T e ot e et e Y e A I N S T e T et S RS A4 .." SIS SRER DS oS
v A A L e L A P T T S S ST ST SR, RS eT Sy e e ey A PAvaR A A Ty T AT AV s v A e e v WAV Sy T P 25
e A «5»4&‘-4‘».«%‘«\évAtV«e\&qev.\,\*v’: See e R A AT A 3y‘¢v‘a:4v,£-— -"v" P A AV .4,",—.‘g‘Av“IAv.yA;WAvA\vAWAVQVAvA%‘A\e"\‘
2 e S R S eR Son S Ty S e e O e aAVAYA et S S Rem et o] ISP IS IEIEIED VA e i e
% R e S S ST e S oS SES SES SO e e L WAVAYAY N S T Ty e e T T P o A a VAV A VA v o e e T
S TS R S T = S e TR e A o e Ay Wy e AL PRSI PSS AT e
T e e T T e e e T e At o< S e R S S R S S S S e ) S SIS PO
R R e S R OSSP e SR S eSS ot A A T L ST e T A N A e e RO
S S O S S R S S eIt SO SSRS N S e e S P e St e St e v R e o AV AT e 2
S e T O E N S OO TS T v T e VA WA e AV e A A T e A VA A g AV AV, X 25638
T S S e S T d S s A s, S R S I S S S O S TS S  S X S S S SO S e T O A A A WAy s A VAV AV va e S
T T A e s ey S e S S ey e e I S I s e e e SRR
T R R e R R e e S TSR E SRS IR S S OSSO S S S St SRS S IS O e S S OSSR RS eSS S S A D e e R R RO
e S T S T TR TS S T A R T et e o T e S e e T  aas el o T T ey oo I T b=
S e e TN v v
TS S SR Ui TI TS s Tar Tt PESSE = A AN "aw, N e e AV A v e e e
B S S s
AT SSeioes T S e A Sy S s Seee
SRESNE S e e T e s SReesaT e S
SRS e e e P e S e S R e e e ] 2SS
e AT c e e e s 263 =% T A e e TaTa s e e T T T AT
ev‘.mv.e‘q.‘«extwﬂe\av«e\e\e\'e‘:eé:e%:‘vsx-.a:e%:ev:ev:«%e:ev:aq«e\vs\—:ev:ev«ev«eze:ev:av«e‘«- S s “ae‘é:vx:f'%x‘
RS RCRRSRRE «»\e-‘eue:ee:eex«e:e\&s:e;é:ﬁ:ei&*h?af{{«a‘a\\lsx&:&:e=:=$Xe¢Xe3;=$§XA‘-’=-X=:eva‘:¢°X‘vXevkx&:ﬁ:eéker:'i\. S
e e 2 5 2€ ey SeEESe -, Ay == =S ) vy
N S T e T e T e T e R I e e R






m
trea
water In

ly dump el
Ica

ond
Boundary C
end

Numer

__;.z...__.,._ziz 1
i
‘....s._k..s.%__s% ...
S

4 iy
ittt gy,
....__..._.“.__,“__“,. I f—.-. it
T il
" =_=,=_..== ki ____,_.ﬁ.___
.,.__z,_sss:.,,._=.=_ HHe i
,__.,:aa,.s___ iy i
it i
N _2_. rht
i b
Al in
._.,.,,_..ﬁ...____..._,_________s.—,:_,.
..,_.E.E,__..EE.2.
z.,.,.ﬁf%_.—_,_ﬁ__.—.——a%/ iy
wgﬂye Y
ity
T ittt
- S
2 z.::s.:.._
?5.?:—5. A R i
E..,Zé.._,_::é,é_« % W i :
) i Al
%%%ﬁazﬁ%%@ﬁ. z;,,,”/ﬂw”%ﬁ.,,, O 2@%%
E?::.;..E_ kg i 5;,,2_.5,_5.._...
,.%.======5..._.,__.___._Es_ =.5=_=.==_=__ m
E==.§.=§=__ Wiy =.=..===__ T
L i
i i
s
iy

E_.__—
==========
{ g _._—_S—_.__:q
i %ua.n.__._h_q“_“__ i
it i
E_:——-z
R Mg
._____“n,..ww/ﬂ%,ﬁavﬂﬂd
R
___,_fﬁﬁ.u/rmlﬂz i _..____h_“_.m“““__ hin) i
N sws_,ﬁ___.___ m
—_ ey, finlt
.A,,lf. i e __._““._2 ...“_...._.__:: it
S ) P
, i
2 iy,
Wi gy
;\\\ma\:“\_‘_._
it
\“_.s_‘“__.“__n_._

it

Wiy
1l Mg,
“=—===

E:ES I
___55____5.___.

____:.S._.

I
o iy iy
Mgy M
__—-_:3_?\%__&_-__“_.“

_=====E======_==
. .
i ..EE:EE::E _EE:: oy, ===_= =_=====

Kl
_hﬁﬁ____ﬁ__._h_ﬁ_.w—.-___q_‘._ﬁﬁﬁ_.__=_==E—=3::&
E:EE_E:___
.,

===E==_.=E
E==_ [
===___===__=-=~=__¢_= i
ity

1l —==_=_=
i

E.E—E—: it
=====.==

i
i
...s__._..s.s___s__.
i f 3—-2_ 1]
it b
i ]
Rl
i 4 ] I
ity AR :E_: (it ity i}
i iy _H___E._E______. hs__§%."_:E_.,....,.‘________.:_s_____s:____h
i) 1) It 1
_".-____..___.____h__ il il i _=_________H___.hs___==__s.._.__=§=§=§= ._._.=.=_==.=_=___.==
Ut
i i i i i
_m.._h_____._h_.._._h_____..__.s_ : .§__s_=_=§_ q_ﬂ__su_. il __.______,___.____..______ﬁ_“._ﬁﬁ“
-§$&= h_“._____._.“*_.ﬁ.___.ws ity
a § q_..\.\“s_.a:s______z
j
§ ; it
e "
i ity i
o
it
___?.._.sﬂ
i ____“..“..%ﬁﬁ_.___._.._
{i!
e

——:5:_
iy i
Ji i
~_.§§s§_§. [y i .___._______“.__q_ﬁ.__.___._ 5_”5
i i ..h..sas_“__w%..i .__s____=__s:___-s_._s___.“‘.h__&_.___ i m,s.__...__._:____z_h“_._‘_..-“
il i __:_._:f:_._..:_.,h__
i I
_.E_:—E )| ) gy =:= _.===:
j i) ity il it bt _.h__“_._‘“ __ﬁu_agw%ﬁﬁmm
. i e __:______ff;
\&»\N\\ i _E:E:__ _—==__.z_EEEE_E.EE_.—_ _25.:‘__ i i _===~—==E==~===
i f __ss_ssa_‘ _h_ss_ss_s__h___z___s.___.____.,.___z i ______s====.§§=
T i .___5_.55_“_____s______sss____s__..__s.__s._s_s__a.s.____ss_ i I iyl
il as~._.__.__M_.““_.%._‘_%_h._a_%g_%%___g______a_“_ﬂ___u__s__“_ﬂ____.“__%n____%%ﬂ_ i i
7 i it yﬁﬁ%&ﬁgﬁaﬁﬁﬁ“_n_‘._“_____as___s_..._...___h_s%____________E.
%ﬁ\&ﬁ ,ﬁ%%ﬁﬁﬁﬁgﬁﬁﬁ%%$ i __q_,_._m_.%._._A____ﬁ_____.“_..h___s_.__.. i
i 7 .Ld_sﬁs.s&s::aa_ gyt 7
Mgy _.u..n%%_ﬁ_‘N‘\\_\Q =§__,..__=__ﬁ=§.§E§s¥=%&xﬁﬁ.ﬁ%ﬁ&s__s_
et iy .._E__s_s_é.s_%.=Es.s_s__ss_s_
Wit ity ot ==_=_s._____=_=_ i i Hlim Wity
i . i i
_..,:..___.=.=.=._§._§s,s~ iy ]
.%_a..r..__n===.=__=s§_§_q_% i ____.:..E______a_g ___.._.‘_“h_%.w__..__,
-.====‘_===—.—-E__E_sth.gs—i5@3 ==5~=~.-—:ﬂt—._—:_:z‘ ] =-=.==_==_==
i i it
..==§.==.=.=..n..== i R Es.ss___._____s
gyl s.s_ssas.s_s_~ i g
.::E—-.
===.===____..__E__§=§.§§
.m..ss_zase_ T
ﬁ@mﬁmﬂ_ﬁa‘a.__sh__&: i .ﬂ
Esas.s_ .

11
N
It

=====
__________-.:___.___E:..____. i
_5___: )

====.=====
) ity _:=====
ﬁ%%ﬁ@ﬂ%ﬁﬁ
K, lInj) If ==:=_ =.======
==—==.__=—m_= _»i_.—hz q——-_~~__“.:__~===_=_—=___==—===
===_._..===—===E===_=_= i) _==_=.5=.=—===-=_=__
“E: ==_=_=.=_55_—55—:_:._: .=_========_== LT
__5E_5_-_a—_u-ﬁ——‘_ﬁ—q___—u_y_.__w_.hq—_-_ﬁ_ﬂﬂﬁ-—ﬂﬁ%\-‘% E:E_-_ v
_EE,_ I LT ==== i 3__5_5_:2.——5.:“ _m—— 5%.5 En—— .,
i 55___:__======_ i My ==_EES:.—::::== L
h..“_.b__ﬁ.__.ﬁﬁ_ﬁ_ﬁ_______“q__,_.»,___%._..__._k.___s_..____ i)
___s.ss.§.=s= i Bl
(] i

i __s_.&.._.=...__..“..‘__._.§_~.._asn_.___ i

i f
E.—.:{- {i =_==_.== === il v
%ﬁﬁﬁﬁ%&iﬁ% s_....y........__ﬂ__.h..ﬁ_s_s_s_..:
_z—w‘ts EES.S_E&..::_55—.5_-3‘
EEEEE_..=_$__=._5====_=
t-—sa-.un—ﬁi.em.ak e
-ﬁthhﬂss.sa




. to
nun
ter

d
ng w

Keep add

h
rograp
flood tlow hyd
h flo

matc

4 iy
ittt HLLY
....__..._.“.__,“__d,. I f.. it
R
i)
;__5,_5“,__,_,_.,_,._,“.__“____ T _.__.__.
,__.,:aa,.s___ iy i
it i
N _2_. rht
i b
Al in
._.,.,,_..ﬁ...____..._,_________s.—,:_,.
..,_.E.E,__..EE.2.
z.,.,.ﬁf%_.—_,_ﬁ__.—.——a%/ iy
wgﬂye Y
ity
T ittt
- S
2 z.::s.:.._
?5.?:—5. A R i
E..,Zé.._,_::é,é_« % W i :
) i Al
%%%ﬁazﬁ%%@ﬁ. z;,,,”/ﬂw”%ﬁ.,,, O 2@%%
E?::.;..E_ kg i 5;,,2_.5,_5.._...
,.%.======5..._.,__.___._Es_ =.5=_=.==_=__ m
E==.§.=§=__ Wiy =.=..===__ T
L i
i i
s
iy

X, AN
RS SR
______“ﬁ,,»,,%w,ﬁ,

TR ..s

S ),

i )
___.E““““ﬁ,_m“““"
L ____s.%..a._n___s__.__
e liiim
L gl
i
s It !
i I
i\é_s___
il
I hiltigyy

iy
_ i ..:E_..__y______
_.___h__ﬁq_ i
iRy

Ml
iy
_____—:—_.h_.

Wiy
1l Mg,
“=—===

E:ES Il
___55____5.___.

=__=.§.

i
i
N._____\\______:._._.__..._
_=.=_s_ss.s.::
_=_==_=§___=_===__=
i _____s_._,..___s____.__E
;s_ssss m It __=__==__=______E____
sss%ssss____s__ it i
_ﬁ_ss..__..__ss.s__g ~.__._N________.__5_.____“_.9._______hzs____
e _ﬁaﬂwﬁﬁ_ﬁ_ﬂ__ﬂ.ﬁ“__g__H._“___ i
il _s_s._Es_ss.__s___.__s..___s_ i
a__s_.ss___s__s_._s.s_.sE.____.s_.
st i
s?ss !
) 0
______s____q__s _..,s%_é_s_. it i i i _:=__s.=.=-____.~__._~_._...
___=ﬂ.hﬁ__.a__h__“-_.ﬂ_...._h__h“__q_.ﬁ_ﬁ____h__ Eﬁﬁnﬁﬁ_s s_=_=.=.===_§ h__s__m.—_““h.___n_kﬁ_____..,.k.ﬂ______q_.____.__.—___h.a.____.:q_.__q_.-_.____.__h____E_
______ss___.._s___...__s_ il .5_%_ _==_______H__..hsﬁ_ﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ%m@%==.=_=___s_E._‘_._-_«
I __.__.____.______a_s__==._._E .__ss...sas\.____
s_____s_s__.:______s_z___ ___s_s__sE. g ____s_s__.:_._:s_E__._s___..s I Iy
_s___q.______a___s__.s_ ! .=§§.==__.__=s_ _==__=.===.=_=__.___sss_.____ ..__._ss__s___
it T ) piiy i _,._:s______a__ i) _________..____s_ss__ 5.55:5_5_s=.=._==
=§§§s¥ it : i) il i fifi i I H__s___...i.s__===__=_=.
Ii~n§§§.§$§ .__sa__hs_a_____.wa._.w: __ﬂ_%...__ it Mt %nnﬁﬂ%gn%ﬁ%ﬂ
§ i _q_.ﬁﬁﬁﬁﬁ_ﬁ______z__%..??.E_s_%ﬁs__ _“,_._._,_.a_____ i it =.=.=_=_==s
~ ;
\%\\\\\n\ i ==§.§§e gt it
iy \www\e§ _.=_===_ﬁ.___sq_.s.s: _____s_______i_ﬁ_,a__“_ﬁﬁﬁ.___%.‘“___ﬁ.__ﬁ___“_ﬁaﬁ._=_..s_ i)
% §§§ ..a_“_._.s___é__: ss__s.___a.:__s._a__s___.. _=__=§.==
M i “.a_s_._s:.s_s__sss_s____§=§== i il hig
i _.ﬁ_.“-_h. Bﬁﬁ%ﬁﬁﬁsﬁﬁs.._ss_.%a:___ﬁ__s___s_._._.._
Wy
e T Rt ;_.ss___s.s..
i LS S
N it i
Ml __..._..a_sas.___*s
_.—~_.—~.-..-._-“__ “.—m-.m.u =.====§..=
i ..__m..__;s i
) ___.=.=.=.sss.s§_~
.%“..hE..a_n=_ss__=s§_§_q_% i itiay
.===§._=.q_.E._.E__%.._ss%ss__ z.ss:.._:
,___.._.h._§.__,......§sss.sssg=. i
E.E..ﬁ...ﬂﬁ.ﬁ.s% i i
.._._k__h.____h_s:._ i

ity
7 i
__23_.::.._.,

==__=_.=_=__=__.,.%_.ss..

.‘.______”_.,__,.__«_:.:s

a,.s__...__._:___s_._
il ity
ﬁ.h..____,_ss_ il
_z__“_-_;“ _=======__
iy ____._.:

i

E:E

_:z::—:

_.._______%__.________.__H____._“___m_.ﬁ..____ i i

=__.._Ea:_:_.—_:_z.=

_ss.a.s===_==.=_._s_s___.. ======_=5_:____._

Ea&.EEE:E __E___ fff i) Jl fily | HITH _..__E:

§__s=§§§.a.§.__ it __:___,______s._a________k__.______._.h__.__ ___.““__.ﬂ_.._h___..____n....__.u._________h_.“..h__.____

;:;.{____:___.__ _:i__..__._:

§s..§=§..=§§_=§=§___s_._sas__h__s.s___.___s___.h___=_==== ==____._______._______s._.__==_

ss_.,..__:__ﬁ__=§§§§§ss___ss_ss_..:sss__._E.____sss i 5____._.=====_____=__=.=

.._E__=___=_§_.§§__=.§§§=_s§s=.§§=._==_=____=_.__E.__. =_____.==_==__=s_=___
====s=___=== iy ___.q__.,.ﬁ.:s._s.«s__ 5______.___.._.._.__sa____:._= .__=.=._____====.__v 2

i x__:.:::ﬁ Ll
i il ___ﬁ.._.‘_g%.w% __._,__h___ﬁ__________,...__ﬁ_“._.___ﬁ..___g_sﬁ_ﬂ_n.ﬁ____%%f%%_. ..
§_==__§ i =.=.==_____s_==_§=_§_=ss_ _sss_._._a__..____ _-__sse___a ..

it _..Es_..s__: Wiyl ___.__§=§s_._s._ss.._‘..._s______35_5.____.5 gl

1 } .,ss.s_s_._s__3_.__.. Iy Mg

itz i w._._ﬁ__.h.....“.? essas___.______a ___xﬁﬁ_ﬁ&gﬁ&@%ﬂﬁgwi

_=___._,__.—.H.hﬁ_@#ﬁﬁﬁﬁﬁgﬁ i Eﬁ._ﬁﬁzﬁgﬁﬁ_ﬁgﬁﬁ.s s_s_n““ﬁ_q___hﬁ____ﬂ-_%“‘_3_._=_._=§,...._ .

Wity i

====__==___..ssssss_s.=§_ .ss._.k._..s:.: Hitrryi s..ssss_.g Wl

._.:E.z_______._.s.__§=§.§=§ __s_.E._._-.._.__.E:s._._ Nty ity :

_=.===.“...ss_s‘.s.._s.s:..s._é ._...____.h.ss.a Il iy

E_a_z..__s_s.§_§3§==§.,ﬁ.___\s_ss_.....===__._.____,_ss:_s i

___==.===§§§ Wit i iy ity

EEEss_sssz_s__E,q_.-a._x_sﬁ__? ___.»..ﬁ....._m_..?%“ e

§§*§§§a§ AL

s:%..u..sa.é._sh‘._...shs. il

.,,ﬁ‘...ﬁﬁg:_sss i

HRUL




Flow
f Hydrograph
imb o

Im

ing L

IS

R

T
_:_:__..EE I
_E.._._._“._...:_._:_.:_E_._
T it
E.;,E;:,é_z.é_: Ky
””Eﬁés’é:%

WY
_.:__.4—__«._,_.._—._.»’4
gt
Wil )
i
i
..,.,__2_.::__5.2_,‘
T
3
TR

TSy

ihay)
W

A
.52,, N

ﬂﬁ

N

!
LIS iy, hitsy
==—= Ly, i
LIS i
R M
...__,,.____:_.._=_.E:.._ﬂ._—-:..__"___.__..__._«..»”_._.__.==._=. I
,.:_...____ A
N 5?55:5_—2———— iy,
iy —-———5—-.-
,”,Qmﬁm%ﬂézmﬂﬂ%% :%.,”_,ﬁ__,._“mﬁwﬁﬁz.:.u_ |
! ;i
,ﬁ.’.s:::.g_..5___ é:,r%asﬂﬁ,
,;,_,,.—.,,,,Hﬂ.,,,..====._§= =.5.=_====.,
===_.—=.;.—=.==_ _..__E: ==_..===.—= 5...:.__._: Ly
é_______.:_.____ iy _====_==_____=____
it it T
_ﬂ_,________._,.,_ﬂ_.__ Wiy gt
1]
““_ iy

-=====

iy
At
i
___:.._...”_____:.__:_.._._

gt
,\..h_ss_z_____.___;_______q
__.s:____s.___s_s___
==.§==.=§__._s____
i E.:s____._:____ i
¥ i) E:a::a. i
i __h.“..w_ﬁ.____k_.__.____________ﬂ.
RS : i Mg
__._z—x?/m%ﬁr,/ i)
.___.-.v////r%/ﬁ i
___.—4.!””? itk ___“_E.__._. il ! __
_,,.Zrh? it i Htevpppr L it
i _=_=___ss._.__=_=__....=..==..==.§__==
RN ..__.____.s_______a__:_.. A iy
N it ___“_,#._aa____“__. i i
I iy i
[ ____m.\“,__._“_. i z..:. .“_.%.:
i

=__q_-h~__.=,=n“_— ===
' 3_3_5—_:_._
y B M,
i ¢

i i
i

I _====.
i

i) i
iy If
__—E iy Hikry {l

i

sy,

it

i =====.

I i)
i Wiigey; Iy
_==.=~=._h=_ i

Wy

il
i ,ﬁk“_‘_._ﬁ_. _____“_.“,_.___h____*__h__ﬁm
i L
b____._.n..__».___“_%.,.v_‘_g !
s__sa_s_._.s

Hiyy
.=§§: i
______s_:..___s____._.E
__==_====_ﬁ__.._________
ity Wi
Iy kit i il
i ___.s.___z._
._==“§___~_‘____.~_~__~_.__h_“.ﬁ__.__§____.____
.s_E_ssE_saa_s.__ Wiyt I
i s_sss_s Ea_:s_s__h..‘_,___‘_ﬁ:.________h.ﬁ.rs._\,_ i
piinry 5_&ﬁ..____..,_._____.h.__ﬁ‘_hﬁ..__“_.______~ﬁ_.____ﬁ%ﬂﬁ%ﬂ%aﬁ%%
il <a_‘.___s_s_s-s..._s___s: It
it ity iy
Wit 7 i
it _sess_.._______5__55_:_5_...s:___,_._:: =__=§._==_E_
. / ____5._ssz_ss__a__as.. ity it il
i il o J::::..L_, .
e -.__.____s__________._.___:__s_s__n__.___________ﬂ.._‘__,_h.“..ﬁ.~ I ss_sEss___i__:_._,.:__ _z_______s.s:;. i
_!!_____.__.__ __._.s_s______s___ss_ =§§§. i it =s_E._s.._.s:_s__=.__===_ _==..=___=__=...___,_s:.,.
H a.._s_______,_.“____“._h______..______h__?__ﬂ_.__,.h__ﬁ__h_ﬁ,,__h__ it __ﬁ____Q__*__.H_.h__n_q__,._ﬁ_? ha__h.k__%ﬁ____._..h.ﬂ_,_______a,_____,.__.___h__.__““““g._._____.%__“_._.
.____s______ iy , ».s.g%_ =___=_=_=.===__s_.s=§_=.=.=..=__%,,_.._s._s==.§
plinl ssqss_ ;___-__ﬁ_ i __.____.________.“.__-_ﬂ____ﬂ__‘__ﬁ.q_._“%_:s___..s. i
_._.__sss%_s___ i ___.____s_s:_ iy
fi _§=s____a..%_______s__ i) __._______.___..____ﬁ___._ﬁ.__.
X _i‘ss_hs__s._ fifi i Hin) Mgy
) ﬁ_g_ss.._sss ity i iy,
; §“ __s____ﬁ__ﬂ_ﬁﬁ_q____________ks_ﬁ. it gyl i it
Q\\\\\\\\\\\\\\\\\\\ _q__.éas.s__, lj \___i___ﬁ_ﬂ__.*_u_h___“._____%ﬁ “._h__s_.___ i It ﬁ.ﬁﬁﬁ.
e§ _a&sﬁ_ﬁs____g_ﬁsﬂ_ﬁ_:ﬁ:________w_gss_33_3__5_55___.____...__A_.z i __n_“__..“_._hs\_?as_s_
\\\\“\\\N\\\\\\\\\\\\S\\ _ﬁ__ﬁ___.ﬁ__..é \_._E._“_ss: ss__s______%____._a___s__.. _=___ss.zs__s.____,___...-_h...__z_s ____.“ﬁ i ___n“—_._h_“..._h..ﬁ
§§§§§ §=._=..H_._=______3.\“__ﬁ hi a_.a_____==§_=s_s_..___,_s_________._.s___sz____s_s_____s_s_.s= I
§£§§%§ s:s_s___;r .__E.R _,..___k_ss__g__ss_.ss_____is__s_s__h____..__::__ss.___Es__s.= ]
__\as-\«,\%\\s.&.\\\& .z,\s__s.E_____s.._...s“ﬁ.ﬁﬁﬁﬁﬁﬁﬂﬁeﬁ%ﬁﬁ_ 5%__._._____“_5____._.““___“___5___.__._._ﬂ.._______.____ﬂ_._h.._»_..___._ﬁ___%.__.q_._“_____ﬂ...____
’ N e .=_§§§____§_=§__=._=§ss=q 1 i
it =_=§==_===_§=__zs__s 7 R i N ;,_._E.___s.._._E i it ity _.=_==_§.: ______.5.__.____ i
7 ._====_s.===___=====_=__z E.ss.. 3 i .::..E .%asE_sass_s==__=__=... ====== ===__====_==___._====§=.=.===____
5.==_===_==.=====.=..=.=.=§ss » i \ﬁ&s‘.\EEEE_Ea__ss_s__=_s__h_._._..._a___%..u._ I ___.E_s_====___=___=§_===.=__
=.=,.=.===...__s____.__ _.=.=.=____§§ : h.s___s_s Ui ssszss._s‘__ss%s.__aas_._.___s__s___: ==._==.=.==_=___=._.___E_ 1f
=___=..==.=.=_=._== =.=§=§==§ ..ss__s__ €§§§§.§_§==§=__§=__.=___5===§_=_.=_ 5_s_.___ss______.___z_.
iy :_._...s____:__.. ____ssss:%s >_s___s___________tu____\“_._s__“\\s=s§§§_ss_s__._ss__H.__________.:_ I Wby
it =..§.E§§:=__ 5:__5_::55 Mgy
=.=_=_=..,. I i gy i i
iy =_==_ss_§E_s_ f i it a___s_.s__.____s_s__s_s___._ss:_ﬁa._s.s._.s_s
.===.==_=_q_.§_===__§==§_ ss__s___==__=__§__a_%s_______._ssa i =__§=_s==_=_= i
,___.===§._._...s§.§§§§s\ __ss:___ss...s___é_.._%ﬁ_ ss.s___.s_a__._ iy
_E.E...Es:_=.....=s..§. i i __.__ﬁ______s_.___.._: _______3_.._:5..___5 i
:._____.E.z._n._s..ws i ! §_==§=..=s__s_s____s_
.._.m__ _h"_._ %ﬁﬂﬁsﬁﬁﬁw@ﬁmﬁﬁm i i %_m_”_\__f i ____=__§._=s_ h___.._s..a
it Wiy I
===§=__=..§=§sss._..s__\_ fitiy] s..ssss__
===.==_=___..ss__s=§§§=s S
_===§=..=.=.§§§_s_.sa..s_,_.s.‘\ I s:.as__...__:_____...q.......&._a i I
ﬁ.ﬁﬁgﬁﬁﬁﬁﬁé§_.....____..._q...__h.ﬁ_\_______%...h._s....‘_._‘ v
EEEEss_ss_s___s___ss_ss i __—.)...“u.._.__«._?._.s i
_=.Ess._.§§=._=a=_§.§. Lz
ﬁﬁ@aﬁﬁgﬁﬁ: i "
:_§=§
ﬁw..ﬁ__.s.%z

==.==.==___
f iy :__:__._. g
ss___~~._~_..$=._________“_h il
kAL
gty
H._...___._..s i

Wiyl

A




Flow
f Hydrograph
[ b O

Lim

ISINE

R

E:——z..
i ::E—_E:
S
R

B
!
i T
Wlininis

i T gy
TR | | __==.=—=
?//2/47 A E____..,_s 1
T S
N ﬂ,%%%,___,éa.

%«%&% é,,..,%””%._..__,..._,_.—%.,
X \
T %z&éi ;

,ﬂ,?,,/// N

AN Nl
R Wit N N N
Aﬂéﬂu?:—s:% R RN s
5 .2?—_—....,_:::2,222_,? R RO DN iy
?.52..,.;2_E:é?,é,,22,22245?;,,,22,,,?,,
42.....%_._.%_4__...%_.._*_u,_,a;,, k«%%%%%%4f
”zm_,%.,,:é_g..;.:_g it _..ﬂ_.f,,_=.===.,________.=_._=_
,,,..,ﬂ__,_,___._”._ﬂ...ﬂ,._,,._,_________.,_,,,_.g.._______,_.,,___,_._,,,ﬂ_.____.d_..,_,___,______.____ﬂ____.._________,ﬂ__.,__ﬁ

U -=_= i _—=_=_==:__—_5_—:—. ity

%,,.,a““.___ﬁ.aﬁ"ﬁﬂ_,_nmE___“____f,,____,d__.ﬂ___,g__ |
Iy “__““__ i

I
i
I

L)y
It
i

Wiy L
—// il Wity
y

Ay

i If E:__
q_________q_______mmg_“__ﬁh“_,_“m_"__nn““_ﬂ_ﬂm_g_z_
ity ========_==_====§_=__==__=_
=_=_=_E_=_____:E_====E.====5
===.====== i =_=E= I
L i
fl | n____

Y it
iy A _________ﬂ_..____ iy

i R it it
._.,_aﬁznrwu///u/l it il i ity

.___“n,.«%%fﬂ? Wity En__.__

___EPM» ___=_==.___=_=____._ fH

_,.f..ﬂr =__5____s__,__.__s.__...

R i ___ﬁ._s._._s_

B i gy

5 Witisyy,

N

i
it
i

Lt

(iTttrgyy

il

.==...=-
i) ==_
_ﬁ.____,m_“mm,____ﬂ___“m,_ﬂ_gE___
ihey zs___.s___ m
,_E ==__—

L7

._...ﬁ.-.-... n

3 E-EE_E_,
7, N i
i ?——ﬂ.—”_ﬂ‘”_w,w’_ﬁ_ Wy
X )
Il

it
____“_%ﬁ_ﬁm___
i il
.s_::__.z.:___
My Iy Wity 771
_._.h__“__?“___.ﬁ..._._..:.. i "n___,”__“.:::.___:.
_._.z.,sss.ss. _..____:_..___.E 1
=§=_=_===.==__ ity
====___..Ess_ss eyl
._.___q.-___.ﬁh.__ﬁ.“ﬁﬁﬁ.. titmyyys
Wit
ittty ____:.s.sa
..ﬁ_.____._____h__s_szu.;. Witangy !
==.,E=___=._=_.__=_ il i ity
.ssa______.__._.=___=_§_=§= 1
=.=.==§_==___;.__ i It
%..::a:.

\—_-_.555
il Hiysgy

===_5_=

=_==__.=_____.._“--===

T
HS.—-.E
i [t
ﬂ.h__k..ﬁeﬁn\.@ it Hi e
__“h_________“m____“___.m.“.%_____ Az /
—_____s___,____.____s_. L o

_.§_-

i
Wi
i
.$§.§s
i

g

..i\\.\kﬂJ
ﬁ_ﬁ.&‘\ \\

7
e
.=§== i
Uit i
L

i1
I ._H.._s._gs i
i .==_...:..._s;.s:._s
n__..m.____"____“..,_..u.*__h...____=._=s\,ss_.s_&s\_k_r~._ ...E,si.__
__====_=.__ .==E_Ensss__=_§==§§. §_==-.S.E_E_:.
======_=_4=§==s§§§sss:.. .s::z._i..___z._
,____==__§_~._....:§.§§§_§E:. =.§==.,=
i L I h
.._._k__h__=__.s§.§§§.=§::@ss_ ﬁ‘__‘ﬁ.,...s_s.,
.,_ﬁ__hhwh“___*“_h“_ﬁ.ﬁﬁ%%ﬁﬁ .H._z.....h._..ﬁ_.ﬁ_._.n_,.
I il if il
__E:z.s5.._,§§§§§.=.s_Ss
i ===..=§.§s_s= iy
_&sss.s__ss_:_s_&_._s~ 5====.=.§._.s.
_=a%s._s.,_s._sssss..ss____§=.==_ ...
&sﬁﬁ%\ﬁé‘ﬁﬁ—_:s..s% ..

H )y e ML

ss::si i
=.§§=§__ i

i
ittty

1

5:-5——_-_.

it

:..,_E.________:_

] YY) iy
T Iy
iy
.E.,a.__:_:_:.: f
o

iy
/.===__=s_.=

T Uy
E.—i_—.—&.—‘._r_—--m-ﬁ——z.
EEE__."_,,,,z_z_;?:

-
y
:_s:._
_._..“_n_ s____._
HHT iy I
i
g M
gl .z_...._ i
5...5!5 ¥

i}

il

8 fimpl

5____: 1) f

‘“N“Q_h::a_“k_. ..”E E—E_
5&3&%..%«% i)

iy, -w“&wwwww\wgs\s

.ss...-sn__.- 7 i

s g

i
1 I
\§ o

7 i
._nwm«“.g A

i it

i ————‘_-“._—_‘““__ i —-::.E—q_ﬂ_m_N\ i i

ity .___a_._..m__._n%, i

E_:_.E_“,-._s__s_‘_m__"“_s il
] If E-s:r.a::_ Mty

] ‘.__=§____.s.sssas__se I it

._ﬂ.#_...._.ﬁ_“_k____%..___‘_s_s L
| i

it ol

i ﬁ“_..ﬁ“.”_mmﬁ&ﬁﬁﬁ_&_w&._‘ ,

i

Ry

Ny
TG,
TR

Moy

it

i,

it

iy,

=.=-==
Ty,
i

—-—-—E. IkLb
-====.—.§=_.=
i

1l IS,
T
-—==-.:=-==
UL
.—5— —E_:.__.—ﬂ_—-n
5-:—-—5

i
.===-,= it
-5___—-::-——.“...-“._.ﬁ.—- t
-r-—____-ﬁ——.-——'._s—_

HHTTHAT My
==_._._—...=.

Wivey
Hiiayy 1Ay,
—-:—-—«5——-—5—
=—==.=-=
Wiy iy

il il
i ﬁe__:__:___z:.
.___.,._,,___....,_.,.‘_.____..__;,;____.,_“_____.ﬂ____._,__._
,._._5._____,_._..__: ___.r_.._i. i
.,,_==_=_.=_.== Ny, _____.__=.._._=.
N ?E,.::.EEE:% ===_==.._
,?C \ VI
,_?,,.__========— _______==,._=__=.==_==
h”,_”,,”,,_,,,,,,_,,,,_‘,__,.___“_“_w.ﬂ_._ﬂ_.._..,_"__.._..__.__.“.__"____._".._.q._____.__._.
,a,..m,”,”____“_,__d____%.ﬂ.__.._ T
;.%25
i

L i
i I WYY

..ﬁ___._,ﬂ___.._.._“____.,“._._a I __,,.,_,._.,%’.?4 __ﬁ_...
___.._._...”_.a,_%%ﬁ% zﬂfa/%/%«z?:z._
i T et
==§?..__,,,_._._,_.,..,_._%,/”%”2,...___._._.__.

i

I

ni

ety 1
LT

I
—-_W‘ i

I
I
Iy
"_

Hik:
Ay
.__ﬁd- e
fiy

i
Ay i
_._s___ \\.. i
s
===a=_=
i) ___E__. i v
._=_=__===_=====§\ i
iy Ity Iy I i =§§_
_==__.==_= ._;______________h__»_s. X Eﬁsss_s_.ﬁ‘ i
{ _E_____E._:.s. =-....=__.E~\$¥§§§ i
i
_s__EE____E_ﬂ____q_._“_‘m.“___“_____z i i
;S-.s.....»..._

it

jil
7 et

& LS
e
Wy

it
Wit i
et

i

G

e

5

il
il

ittt 1] il
i \&_.ﬁ____k_._ﬁ__.ﬁ__“_ i

Z i
%-@5@ %ﬁﬁﬁ____s_ss.
,,@,,m,,,.,,ﬁsa_ ]

i iy
%s.:s: EE__:.J
i

=§E= o
S W (g

i E:EE

az._E.EEa i (it i)
\mﬁgﬂﬁﬁﬁﬁaﬁﬁ?_s._ i
_q____“,_m__ﬁﬂﬁ“_E_EzgE:SEEEE:..S i _
= il i
o
i

S.E__.EE_‘
Al

A._ i
“__.___ ._~_‘_===__ma_~n___§__ i
~
i

__
il

i

It if

===._=====___=__=..__=E=___.==_z i

3_____q_._zz___o.wﬁ%%ﬁg—“ﬁﬂg_

E—____.u-__&“ﬁ\.\_»__a=.=..=z==_....=L. .
:.E__ I iy
,______—._aa_“_ i

(I
Wity

=__=_=
N

iy b
it
. .
_ﬁ_ﬁ___u_ﬁ_% ‘_N_.._.,zs_ﬁ___ﬁs i

it

i i

i il _E___.EEEE_
) ___==_=__S=._§
) 0
===.. a§\\\ :ﬂ “s._.__:.. i
itk
?hz.,.

gl i iy
iy i H

W .:.\\s.__s:._s__q\‘.m.._.____:s_:__

i @g_ss__

i

it
i it
g

i

Yl

i

Kt
Uit

il

iy _._EEE
i Uty

__=.==.w_= o
|7
it iyt
=__.s_s=§_s.__ﬁs__:,.,___ﬂ.h.____h_~ i
sl :.:...___szs___5___5 Mihiyr!
_.___.__H___.Q__sia.s: =.§=§==§=.
._===___=: ] i) T ) i ik
:______;_f__ .
s:s__ﬁ__:s_____ .____s__s.____.__._
EE:E..:E___: il ) {]
s___ss____._szs___._.q__ “____w__““~____““____._~.__
mm‘__ﬁ.“__ﬁ__sié__% ___ﬂn._
fll
ity ____s_s_s,_s_____z
..._s\ss_ ﬁ_____ss_,___ I
ieegsy i
i ==_§=___§~_.__¢.

ity
i
it ity i
1t h___m.._.._k_.__ .% it it
.
=____=§.===__= it
i s.s____s____sss ) it
igg ._a__a_____s.ss__hs_s..____r__~_____~.._~_____._.q_____ i ______..“__““____:.n__ i
_%:.E_,.__s_s.s;___%..__“__.q_____.ﬁ%_ﬁ:%s i
-ﬁ“s_.§§=s§ss______jz__ i _.___‘_E___H._.___q___“__““_____.__h___.___q

Ly

E__:‘.._.g. ity E____s._s_____ Wy i

Sl gt ==::...=: 10
___.Ess&.____.s_..hz.__.__ i

i
_ﬂ _E i

-:2 L
=Ez__=__=.__=._~.=_“=_=h.—.:_“:_.___,
====_=5==—___n.§__==== ===_==_.“._==._===
SE_E_EEEEEE—= it _E.._..a—._ (1]
§_~.~.==E__==:EEE__Sz__.EEE
===1==._§ e ======== i
1] __.aEEEEE_E—_EE s E_E_EE._
M_...__%__H____E—.EE_E:.E_E__ Ea__z.ﬂ—_:._h.ﬁ_ﬁﬁ—___:
i (11 i)
=__u___a.___.s..__zh._“._sm_m______s__-53____:

=====_ i
=_==_==. .
EEEEE I
——E:EEE,& it

::.—w.._.“__.-.sq_EE.

it ittt

_E_,__.E:s ,

__ES.:

AT
i
_“"““___a_.’fpa_,_n_:___
A
T

i

e
‘w___,.h,_“___“_________,_,_‘._,_*___
.s__s______s___

_____=.___=_
_s_________: i
i E_.s_____s _,;_.qs___q_.“._h_._____
g_ﬁ_____‘ﬁ“__“_‘_g_\\_\___ﬁ_ﬁ““.._____h______“__“__ﬁ
__s_z_.____san_. __s.________
sl j_h_‘_k___.____nuﬁ_,__ﬁ_.a_m____“._“._“__ﬁ__
%Es_%___.“____ﬁ.__._é__. [
_______z______s__._s

I%,g___________s___._____._

____s_:s________.___H.E.__._
§_§______ =§_=__§_=_=____.__s__
.é_s__s_ i ik
:,__:_:_
As\ssssi it i T Iy

\\““\“s_ﬁ%zﬁ_.a_hsa__a__ﬁq.__s,_._w,.h_.“__ i
0 \\s__ﬁ%ﬁ. _,_._g__ﬂ_‘_.____ﬂ_______ﬂ_,u..%__._______.ﬂ.__»_s..,

i I
_.._s_s,__sa\s\% \.&__E_s.____H_§=.__ It
I sa_s___s .ss.§§==§=._=___==,_§==_____s_
i

i
1] _s_s_s_%s_=E.___‘_____s.s__s=..._.__s___é__:_.____
i __i_ﬁ___ﬁ___n__z__ﬁ%___““___ﬁ__ﬁ_“_ﬁ“““__“hnh_“_.u__“ﬁ“&__ﬂ_,sﬁ__ﬁh
&_.ﬁ..__,.ﬁ_.,..mﬁﬁ______s____s i _.s..s________s_s____.s____._.E
_ﬁgs._s§.a§=_=s= s___.__==___..__ﬁ__ﬁ___.____;_____
i i i
i :.s%.“._z _ﬁ__.__s_____ i ,_.E_______sh.
Wit

Uity
Il
_“H_.__: Uy

i

—‘__#
) iy i
_H—____E_:__-n___—_“__@"m"___”_““__"___
==_EE::_E_E:__== =====.<
§.5=§======_=__====_==_======____
§EE“S_—:EE._Eq iy ] il M) ===5_:_
_E.E__\.‘___.‘__:::S_ _.=EE::—:=====E=
ittt =_.===.____EE_E_E_E_
===~..=========
.E—:=—~.—&:~==—=ﬁ-.—%.ﬁ
=======_==_=

it

En:.EEE___a il ..aa

tihi ittty
it Wi e )
sE:E::E.:E

il

iy ....::E.
_—_z____._z“._—“_‘\:q?_%_.ﬁ.h

H i=__,5_=E==========_

) —:E__ i)

.__m_ H._ h==_ Ik it gy

i)
=____===

i
s.s__..s___...
____s:..___s___q
i
if it 1 ] ====_===
%%...ﬁ%% ..._._.__%.____s:
it il
Wity i
%ﬁﬁ%..._s“__:__,_
__ﬁ__u_h“__“____h___h“g__._ﬁ
.E._____§__s_____________._____==§=__==
___s._s__s__s_s____..s__s______..5_____s_____.s.—s_
=__==.==s=_§___s__s._a___;_ il
s____sz__s__s.____s_ss._=
.
__s_s____:__:

i
it i ~____.._
Wi
____E__s_____
i s__s_____=____________=_=

_—_5__..__5.__::_
_.:E._____ Uity fl
i ========_=~..= it q

ity
===_:___g__._“_.__“_=____=.=___===“
.EE:.:E_E__..

==E===
1l

i)
N _=====___=
==_==_==_.E i

i i

====_=

===__ Il
ity ___.___h_“...____ﬁ____,_“s.
.§=.=_- ilimpih

i




I
O-yea
Usually 10
Flow

Peak

Flow

iy
(i o i i ity
i -—n..ﬁ.ur _._.ﬁ"ﬂ_ﬂ"“"ﬂ“ﬁ E“._”_:_ iy _._.f._i _a..“.___
_._g__ﬁ,,ﬂ,._,_,ﬂ"_,,._“..__.”.._d‘»__.__.__,,_._.__ i .."_.ﬂ"”.,_#g“n“__"“"“__w”__,__,_.“.”“..”_‘..___.______ i
i _ ity ity it
i Ui R i
T A Sl .__..ﬂ__,._........_—_..__:é____.___.__“.__.__..“..ﬂa_r:_: il
" —.:Z:SE—_—:—_z__—_ ===_ ] ﬁ_‘_“f__“.—- ‘hr””‘.l_._:__-——:—-—-5——-——-—-—“‘-”__-“_5:-
,z%ﬁ%é: | aﬂ..ﬂﬂ..#... it
- Iy ittapii
T
N
iyt
__..__ﬂ_.“._._.:._..“_:
,.““»._..____ﬁ__".___“__"ﬂ.ﬂ.___“”__ﬁ__.___ b
Ayl b
, {TRLm
._.”._.,_._.,...ﬂ“""__._”...__“__"________",,_.ﬂ__”_.”..__._._.__
5 , ..==_=._=.’...=___._=.._~..»"____.E_.__._
e S\ Tt ,_.__—-;.=_==E_s.._...____._._.‘
sz,,,,,,_%,“‘Z,Z L _.._____.,_....__._?’ _____:_,s_.,______gﬁ_._"._ﬂ.”_______
SR AR BN 3y ,u,__,,___,._.._:.s:._,__._._.:..__".._.”___.4 Iy
0 ..—,2,._.._,5: é_:_,,,s:f, T T ”,;, E.._=_==_==_==.=_.,“_.__._:...__.____s
-pfdﬂz—“ﬂ/—‘/z——érﬁ; ?E,/’ﬁ”“ﬂ”/—”””%”///////ﬂﬁw i ,;‘E‘r i Hi _—d—.—u:.-———f ﬂ““."—_w——_—#m—.-__——55—:—_.——“—
%.”%s s ,_,,__"____._..a.,_.—_....:. iy it
- ,.,,,4,__,_‘_._.__y_,..___.”__"._._._u,.“__ﬁ.___.a
Y )
i
Vnﬁf_/_—pr—a—-.—‘.m_—“ﬂ——s:‘.—::_-
a.s_j._,_._.___,__.__..._..._,,__ﬂ....".__’“
i ,‘_”___“.,,“______._.,._.._ﬂ.______”__.,_.__.__".m_
.,,__._.,,.;_,“___w...__..._____.._—__ﬂ..__
ﬁfﬁ..:zé y
it

A
B

_ﬂ“.m“.ﬂﬂ__.."—_.
i
_._s—.p_:.ﬂ—._.z..___.___..z
d__..““_. i

i

it

s

Iy Tt

i i

_ﬂ"‘_“"._u_ﬂ-u 5:.__5__5_:.__

oy i hii

s
N
T

i

it )

__““ﬁ._____“__“___h._, i
___,___za___ss
_____=.=§§

| [ it

i {is ity

a_____ﬁ__“____“w_\u_\\_\“‘_a““_E__.___“__“__“

A_______;__m__ssq_,_ _.._.an__.“n"“__“““

it _____________.__

il i

;_SE: iy, i)

s.___s_,__.___ Ity

%ﬁ. il
i

,._s_,_____=_=_==___==.__

g k__=====_____._=_=_=___s

,%s%ss__,:_ I} 1 .=:=_

it ﬁgﬁu_ﬁm“h____““__“._n“”“““n“n___ﬂﬁwn..___.
Wi i
as._____.__s____==_== i

.=§§ﬂﬁ.&_____ﬁq___.~._._“«___.“__“_ss______
il ﬁ__ﬁ____._zss_:.... |
q_s____ﬁ,g_s__s_‘

i Mgyl

it

._ss_s,ﬁ_______:,%_
il i
,~_=__~_= i !

Il
i
Wit
=§= it (i, il
i

I
L
::::Ez: I iy
.
sl _;Ez__=_=_==__=____===
-
k(qﬁMEEEEE__:EE ,

E_E.:_E__E_S:.___‘
_E:E:: it ) i
i E__._\__% __MH_—___N_“—.\__ ___“ _——__ __“_E I ===== i
_EEE__E— If

§E__‘EEE__E_‘__—h__uq________Ez—:__::

Ml
_::355.%.—5__-
il
s_s__s__s___s
it _i“__“““_m““___.___.“._._gﬂ_.&_‘____._.__h___k_
3 zs__3==_=EEEE:EE:_E_===.:z== Wi
,‘;_,a~_SE-=___E;_~===§==: _E__E__E__E, i
il ___:EE::EE.EEL..S:._z=__E.______E_E.:z___zz_=__ il
m‘ss__:s..s~s,,s__....ssss._ss______a__Ls_s_____ ki
i _s__=_§___. ..%sss_sEs_.sss__s..__=_____==_§._=a_s_____
%%“,ﬁﬁ__%___ﬁ_ﬁ_ﬁ__ﬁh_“___%_._%.____.__h_n..__h.,_.____ﬁ__*__n______
‘ §_§_=_s_s,__s.s___z_s‘s:_________s_s.___,.z._ss____.__.__:__:_z.§
i __ss__§§==§.,_‘ i i i __:____s___
G, _3=§_.__§=.§= :a.k‘:.__.H il i H_____.__“.w.h....._.___=.ﬂ.h._s__ss_
i gy __s.,_._,.A....:...___:___s__sa it =...,.__==__..__E___ss__s
i %_.__.._,h....._____ﬁﬂ“_.h_._“%_ﬁ,ﬂ_n__ﬂ.%%__“_ﬂ.%___z____.__.n_,___.._a.____‘_ﬁ__
i ; _.\\..ss_s.ss___55_E.:.:_s__,____§=_§==_.w_.<..a..,_====.
) iy sss%s:§_§==§s._a____‘s_ss____s..:..:%:.___,..‘_A.._...s
s\\,..,.s_z___sav_\%.‘.s_g_§%§§§.__ﬁ___yﬁ__._“_‘__“__.____ﬁ___g__.___.ﬁ,___“_.w__..._h
,,\§§s§=§s i i =.=1..= il it I __.s___—=____.._____.s_s.:ss__.‘
,,s§_..§ss§ _:::__i____ i i ) i _:._k.,._:_. il .=__=:___s:_:_s__s
%_._..s..s.zs:%___. s___:ﬂ_______s_________ss._s__s:__s..___s_____.559.3..___.___==.__=_.._____
,ss__.s_:__~s._=§ﬁ.‘mssss._s_=. Wit i H ,==._u...=.=_=_=§_=
ss__.____=_.q_zj_,as.k.\s_s_____s.ﬁs___w_“___“?_______“___ﬁ_."___“:__.h________.____“___“ﬁﬁ““ﬁﬁﬁﬁ:ﬁas2._,55___5_
i %j%__%__q_z___ﬁ_,“,ﬂ__“__...h__.__h_.___m_“__a____““_._L_ﬂ_.*______““““N_.“__H_ﬁgg__ﬁ%
5 Ea:a,a:__z I .SE___EEE___:..__,__ i :E____._:z__:__,_5___:5___E__.__:_E_EEE&Eza_.:_::_
L i .._E___gs.______s‘_ fi i Qi E_s:_.__.:..,.
i .\&w\\\\\\\\\\\\\\\\.\\\% i .,ssa:..._s\s ,q_.sz_:sss_.%. ___a___“_________y_.,.h_ﬂ_____“.______ﬂ_.h_._“___ﬂ:_____._ﬁ_.______%_h_____x_w___q__.“__"“,__%_._h“_“___.___.___H_..._..:§=.=__.=_==
p §§$«N&$\ .s.;ﬂhm 3§_=__E _._S:.EE: _E_E_z53_53:5:5=========== ._=_=_=====____=E===_====.=__=_
_ﬁ“%w._‘a“_““““ﬁ__ﬁ,_nﬁ__*_ﬁ.__._.“_ﬁﬂ___,,‘___Eﬂ__ﬁ_g____g_“%_*_s_____h___,___‘ _‘______,.m._..__”_._______“,__"__n_*“__““__gﬂ__“__ﬁ._q“_._._h_,“__h_..
«\\\\.M“W\\M\“““\\“\\\\‘\.\.\.\M\\W&A\\\\\ .‘E_‘_E_._-__E: i) fth E::::E_E =====z=:E_E—.___E_._—___:E:_:__. | __====_______ ity
2 \.“\.\Mwss\s“\ ~§§ ‘§§.==§___E_ss=_ss__=_§_s__s_.§ _.ss______s______s_:____s__—_s.s_____s.__.___:____:_._ HI
\n@&%%?.\\% i %ﬁ..%ﬁ...ﬁﬁﬁ% i ______.._.é__‘_._,___“__“H__,_._.._,.“._____“__“___."““,_______“.___““%____“.__h__ﬁ_.___“ﬁ__,.__n_.__h_____ﬂ..________“_Eg_,_E“
) ﬂ_ﬂ_q‘\\n,‘\sé»s— iy /Zﬂz ._=EE:S—:=§_E§Eﬁ\.\.ss.w.n_qE_..EE i ‘_E,_SE ____—_::_E_.a=_=_.=__============._E=__===_=.===
o _.\::..2@_:__._,__
i 3 (.§si.s_s‘..sss_~essi___,_..._Es.___s:s__ss__s..____===___=.___=_=.___.s______:_._
s____..___(_____, = .,s..ass.s___5§§§§§s_ﬁ__ss_.§__§____=___§EE_E__Esss i
§==..==.=.= A__=_ss__s___h___ss_sss.§§s§_sss____s_.ss_______s:___.s.___s
=§= ===_=__=_ 4 L=_._=====___._—_asszzz..m... ....__S_E-_S_EEE____======.==_========
i | ,.__.:f it
=.____=.=.__.s.,.ss._.%,asg =_§§=_.__s_;._?__5,_.;__._5_____.__.s%__s:.____s,
it =____=_E.:t.__e__:_ﬁi_as ity ::.:E::; ==_: ik
....====._=___...z.s.s.ss.ss_ss= f __.s___s___s____s=»._s_____s_\_s_._&q___...“____ﬁ.__,%.__‘“__“_______.n%ﬁ___
iEf), i ity by M
] ===.....=...\_: il ..::s.s_s.______s__.ss__..___ iih
_.___.__,,‘“_...k._h_._.ﬁ.“_...“.s:.:.s‘.___._“_s__kﬁ% __u_ﬁ.._......._._....‘%..z..n__s.ss_s.._s_ss____s_shs_ i
==___.____====__=_§§_E§__~_===s== i tingy =,.==_==z===_s_=§_=
...:.=_=___.._=s._.s__.nss__sszss, i _§==§_.:.E.:s. iy
.__sa.z_s__..s_s_s,ﬁ,.s..s..szs ._‘_E_E_..:E
__=:Ern,a-SEE%3:5..2:,5§ S‘E.
__.E....:._s...Ns._h.ss_sa__\_isé_sz
_=_s..s=s§=§§§..§..
EEE.%a__s_s__Ess
_n—at..szsas
it

Uiy
i __====__._H_.u__._“..“.nmh_ __““______._.“_.
i ___s______.___._s____:._s_______s_.=__. h
.s.__.s;._».__=.=.____=_=___=_=.
§=s_=.=E_____ssﬂ___________ il
A s__Ess._=§.===_=,=

s__s_._s_.‘s_Es_s___s:.a

s__________5._s_______s.:____..== i
_s_z__.=_=._===_=.=__= ;
s_s__iﬁ_q_____ﬁ_.n,_n_a__ﬁ____ﬁ_._-_ﬂ___s___== _..
s__s______~.___E_s_s_s___;s_ I
s:sas_:ss___:___“___sas,_“_ﬁ_._===____s... .
..s:::._.s___..h_m_._._____ﬁ‘__ss__:s_ _
i

i =__==.=§A_<.=_ iyl

“.-..«.‘%m..*.?:s...s: i

i it
7

_sa.iﬁ%%?~§§_A;s,a

§§E§. .

iy

a.cg ,

LT
HHL

i

)|

i i

______z. ‘
i

iyt
it

I

i

it

foli i



Peak Flow Flood Extent




Flow Direction — Velocity Vector




Flow Velocity in
Feet Per Second (fps)




Boundary Shear Stress in
Pounds per Square Foot (psf)

iﬁnja/ry ear Stress V




Flow Depth in Feet




Vulnerabilities

Transition Design

Floodplain Stress

Channel Bed Stress

Bend Flood
Flow Stress
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Restoration Site Owner: RES
Imagery and Analysis: Riverine Solutions, LLC



Infrastructure




Restoration Design with 2D Models

Pre-Restoration Restoration Draft Design
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Stable Epifaunal Substrate
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