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Reducing
Transboundary
Degradation

in the
Kura Ara(k)s River Basin
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Project main Goal:
to Improve the Health of the Kura-Aras River System
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Healthier & Sustainable Level Zgla.o‘ RV

The Murray-Darling Basin Plan was developed to

Manage the Basin as a Whole Connected System.

The aim of the Murray-Darling Basin Plan is :

to bring the Basin back to a Healthier and Sustainable Level,
while continuing to support Farming and other INndustries,

for the benefit of the Australian community.

Start Project: 2016

Adaptive Management : ‘learning as you go’
Water Managers must be flexible and dynamic.
The First Review: 2026.



Summary List |

of Recommendations Bt

of South Australia

south Australlan Government Nray Carng tatcrmare

My A

g Hiwnr

Response to the Draft e
Murray-Darling Basin Plan
16 April 2012

Recommendation 1 i
| he objectives and oJtcomes ¢ be achisved by the Basin Plan must: N [ Jls
s porractly raflent the porpnzas and ~hiarte nf ha Watar At 2007 . h{é\

and more clearly define tha oulcol Recommendailon 4 . Wk
Include objecives and outcomes \ _— ; : _ | el e W
water resources dentified in chap The anvit Dnmenpal watep recovery iarget adoptad by t "“‘F’ "

must conserve biodwversity and declared Hamsar wetl Srep

and restore key ecosystems, and meet key salinity an|

outcomes including fo: -

ébﬂ.‘.&ﬁ —d.o‘ }&1-} Y‘ Recommendation 71

The MDBA must work with the South Australian Govemment to
YU g anlya-ailiag, g " A 9> s.ST - develop transition pathways and practical imeframes for transitioning
' from exisling water resource plans to Basin Plan compliant water
resource plans.



A0,N00 M1 /etay for finndplaing (persedance of maximim

61 » UJ""' JM ot J.ou . i Jts.ibl ) intarvals batwean watering events should be avoided) to suppart

Iateral connectivity, higher elevation wetlands, recruitment and

E.an’ L’ do b ) 2 LS"M )* ‘-g Lo maintenance nf key vagetafion comminifies, and important hir

W habitat and bird breeding events; and

® cxport sal: loads of 2 millior tonnes per year over aroling & year
average;

maintain the current frequenr:y of urrrnglated rlnw Avents,

= koep tho Murray Mouth spon without the nood for drodging in at
least 95% of years, with flows through the barrages out o sea
euery year;

® maintain everage daly warer lavels in he Lower Lakes above
0.4 metres averaje height caium (AHD) for 95% of the time and
above 0.0 mefres AHD 2t any time;

& maintain average daily Coorong south lagoon salinity levels below
lethal threshclds for key species (less than 100g/L);

e avoid advarse sdinity impacts on the ecobgy by mantaining
average daily sainity in Lake Alexendrina below GO0 mg/L (1000
EC) for 95% of the time and below 900 mgy/L (1500 EC) for
100% of the time;

® maintain a mysgc of healthy floodplain habitats;

® secure delivery cf flow regimes up to 40,000 ML/day fo meet in- 8
channel environnenial water requirements and support loveying @
temporary wetlands and associated fish and bird habiiats;
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Who owns the rivers?

We all own the rivers!

e

S

2 Pt e jl alsa,

In the United States most rivers are for public use and are A ‘ . ‘ L 20 * * ‘ :’ . , G
owned. The land along the rivers and even some islands mj @ & f “ ¢ “ b 9 ) ) & b
.

owned. Some smaller streams may be considered prog
landovwner Most states have lists of the waterways that
as public.

In most cases the niver shoreline 15 also for public use v
water marl. The mgh water mark is normally at a point w]
grasses grow that cannot survive being submerged for

| il oglad gl 4 tlo

time. This means durnng normal and low water, there 15 usually
adequate land to access along the nver.

In some cases there are confroversies between states with regard to
water tights of a niver, particularly when the river serves as a border
between states. These tug-of-war 1ssues mmst usually be settled in the
courts.

Tug-of-War

Can the River spirit be a Person
in the Eye of the Law?

Are Rivers legally People?
Who cries for the River?

The personification of nature 1s not new. Humans have long
considered their environment or some of 1ts main components—
the sun. the moon. the earth. the ocean. the rain the river. the
lake—as bemg living entities or even gods. These beings,
however, were outside or above the law.

Now that our environment 1s degrading, despite all laws and
treaties adopted to protect it.

We feel that we ought to defend its existence. not just for our
sake but also for its own survival.
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Th Urted Nations Wk WaesDeeloment fort 01 NBS FOR WATER GENERATE CO-BENEFITS :

NATURE-BASED
SOLUTIONS FOR WAIER

SRRt . I, S

ENVIRONMENTAL

@

human heafth and livelihoods sustainable economic growth ecosystem rehabilitation and

food security decent jobs maintenance, biodiversity
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Fhoto Cradit WWF-inda

Facil itation:
Prof. Jay (CKeeffe, UNESCO-THE, Netherlands (enrrently with Bhodes University,
South Africa) amd Dr. Viadimir Smakhtin, [WHMI - S0 Lanka

Hydrology:
Dre. Viadimir Smakhtis, IWME-56 Lanks amd Dr. Lusa Bleareati, IS I-Nepal

Hydraulics:
Prof. A KGosain, [IT Dalhi and Dre. Samihya Bao, INEM Consultants, Delld

Fluvial Geomorphology:
Prof. Bajiv Sinla, OT Kanpuer and Dr. Vikrant Jain, Delli OQoiversity

Water (puality:
Prof. Vinod Tare, IIT Kanpuar

Biodiversity:
Prof. Prakazh Mawtiyval Garhwal University, Srinagar

Livelihoods:
D Murall Prasad, 1I'T Kampur

Cultural-Spiritual :
D, Ravi Chopra and M. Chico Lok gariwar, Peaple's Sclence Institute, Dehradun

Overall Cooedination:
Mr. Nitin Kaushal, WWF-India

Assessment of
Environmental Flows for
the Upper banga Basin
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Bandilnem o




River Restoration / Rehabilitation / Reclamation (rRemediation)
4\3‘5-:9) oy ASlolw bl gl Ay Aailalu
'y

New Ecosystem

3 Z Z
Remediation 4 Original Ecosystem

r
:' Restoration {z} 1.
:‘ /"
-~

alasg, daiblw o cwlwl SYlgw
q.bg.g 439§> L 43‘.5-.39)
(a5 JiB 31 51 J8) ol b bl 3V
W29, Jolgw g adge (65,8 Sl I SV
ol JWS g 70k g o calw 5l LE Vv
Degraded Ecosystem Wy, vl A S0 e o Sloladl 51 LS v

Ecosystem Function : biomass

>
Ecosystem Structure : species richness

Fig. 4.1. Relative positions of restoration, rehabilitation, and remediation [8] (with permission from
51
NRC Research Press).
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RIVER FLOWING THROUGH A CONSERVATION AREA
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Environmental flows
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A TEMPORARY RIVER (NO FLOW IN THE DRY SEASON)

Natural flows
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Environmental flows
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Environmental flows releases from dams can be achieved by building a
flow regime from flow baseline using hydrograph components (gray
blocks) that support particular parts of the river ecosystem.

Channel maintenance floods = 292 098 ~Slgw; Gguiimns | Mw b >

Floodplain connectivity =~ Cwadaw g 42y, ol (glyzme Sigm (2l oL

Habitat maintenance flows | ol j cblis | Sliws; 9 55k @b o>

Freshet trigger flows for migration ot < ke olg 4t

Discharge

Low flows for juveniles
ol alnl ol Sl

Winter Spring Summer Autumn
Time
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Integrated Flood Management Plan
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Erosion Hazard Limit* *

- >
|Erosion access Erosion access
"'“""": Flooding Hazard Limit '"""'_ ce
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Meander belt allowance *
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Flosdplain
only flead-prooked construction

Floodway

Ino construction)




Base Flood Elevations
(100-year) storm
(1% annual chance exceedence)

Best: Local land use regulations define flood-
prone areas and prohibit new development in
those high risk areas.
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10-year flood elevation = 85

Ground Elevation = 84
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NBS for Reducing Risks to Water-Related
Extreme Events (Floods and Droughts)

In 2009 the Netherlands initiated their

‘Room for the River
programme. With a budget of €2.5 billion.

The programme was designed to restore the
natural floodplains of rivers (an NBS) along
certain non-vulnerable stretches, diverting
rivers and creating water storage areas, in
order to protect the most developed riparian
areas.

The restored wetlands both provide additional
storage and safeguarded biodiversity, while
enhancing  aesthetic and  recreational
opportunities.
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Flood Cbntrol Measuses to Protect Tokyo and Surroundmg
Areas — Development of a Stable River Resistant to Disasters.
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Large Scale Economic valuation of dike
Conservation Prujects relocation at the German Elbe

An ecosystem services perspective

29-30 September 2011

Volkmar Hartje, Malte Grossmann

30 river and floodplain
projects (1979-2013)

Implementation of dike relocation

App. 60,000 ha of the core
areas of Large Scale
Conservation projects lie
within the boundaries of
floodplains

Total funding:
278.5 mill. € (1979-2013)
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Economic value of floodplain

restoration
B

Scenario:

Dyke relocation for regaining
35,000 ha of floodplains
along the Elbe

Cost-Benefit-ratio 1:3

incl. ecosystem services and payment
for biodiversity

Annual cost

benefits in EUR (maximum scenario dyke relocation)

30

L] investment dyke relocation,
agricultural losses of productivity

20

B| aAvoided damages by floods

10

0
-10

-20

B| Savings for dyke maintenance

q Nutrient retention

Willingness
o pay Source: Grossmann et. al 2010




NATURE-BASED
SOLUTIONS FOR WATER

i

S0IL MOETURE RETENTION NATURAL AND
: REFORESTATION
GROUNDWATER RECHARGE CONSTRUCTED WETLANDS

Nature-Based
Solutions
(NBS) for

Water

DRY TOILET

GREEH BUILCIGS



NBS for Water Management & Improving
Water Quallty River Rlparlan Buffer Zone
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Floodplain and Floodway

Floodplain

only Hood-proofed construction

Floodway
(no construction)
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Site at Qullins after restoration in July 2015 (source: SAGYRC) Site at Qullins before restoration in May 2014 (Source: SAGYRC).
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RIVER BANK
PROTECTION

1. Direct Methods

2. InDirect Methods

« Retarders
« Deflectors
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! BANK HE!GHT ABOVE 'NkTEFI SUHFACE
i_IS ABOUT 17 FT.

Exhibit XII-5. Tire mattress with rock toe, Roanoke (Staunton) River, Virginia

Direct Bank Protection (Different Matresses)
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Retarders (\Wooden Pile Dikes)







FLOODS

FAOM DEFENCE 10 ngm{nf

Retarders (Steel Bar Fences)




Figure 68. Tetrahedrons (photo courtesy of California
Depertment of Transportation)

Retarders
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Deflector Stuctu res (G roynes)




0o O ¢ -4 04 ¢ ® ©
350 9 88558 (glbdvaw S s 15 BB 35 —sls o]y D99 Curod




b Canw j i 31 -
(2599 9w)
ddud 0 guato s o jLw
2% 2l plalbo a8
P A S 0 oS dilsog,
0 odS © 9o 8‘9-0
g awdylb @ LSS >
WS aule oy o

YR | SHgyuen e 5l - o
3 Shecno 5l 03l

odand dils0gy 4o



> —

Boundarytreek . . . | ‘.SQLO b@ ).}5

Fishway

L{): —yYU _4315539)

vty el S
FERIAE




o o ol el T R W A T ™ el i
F b s s S SR BT b A A, P

i Wiy i
/ TN

5/
J

gy a5 Mgl ) DT s Gt L e e e Y 2] |







YYAY 313 5 — 5Ll 0,8 ailadg,y s (55LuS

S b

W39, i
(1387 sls48) L1 045

S3Sh
Aladg, posumo
o8 g jolus U
(1387 oyul) 5595



hégh‘)églbg'}?ﬁclbdsléég)&lguﬁﬁ

S Ol o
TUHWER-YC RN VR WP

555 9 91 &8 1 ol @olio Cilalllas




OBked b o 91 55 30 T S dolicilge

-i.i’:.l-.:l-!_-l ||l1.il

kil Lz | i.ll;.iﬂjl ,_,I!.,.s l:'l.—...l- J,;!-' f_u__-.'i- i diy
= Shadileagy plo gof 6l [ oyl 310 Gales gn e
o ploc e e L L 1
Mozl 12 ally gdom puw sleaileay; jl colicd ala )l 5 Sharailom gy plew g o3l B} .
; - b = ) I, i T iT-F ¥
17 glega U agp e dilsay,  jpe S ST e
Sirn S o as poely Ralinidiblga — el 5T) Sk gy 305 sy v
’—il-lrilj.-l'_;j.lu 'ﬁ"-l_l-l _;.1H||i.—||‘J.';J!I|-_| ,.--llrigj.-l_:ﬁjl—l ""!I.I'i ITYF ¥
bal,:-iulahhnhli.i.i_.jﬁgh;”.urhhﬁhla;,i a N P I =
e | gt il el M) Bula (59 59 \rrF 4
_1:"_'!"3 -.F.'l L J" (e ':I-J"ﬂlll:';"'".".ill
FERIPET PO VO [P s it oLl 1Al P
o ,_;_;F.‘.'l.,m_ﬂ.!!nJT.JIu,.f:l-!q_llJ_,l.n.hl_?.-tht? 2
ﬁinuléﬂmJJJHﬂ'!'rf,u' '_|-l_-|1 I:'_,I.Jlnl_h_r-al'l'l:l_,ﬂ..-llﬁg_-.ll_,-'l iTaY ¥
_\'FJ LS .:n,l-,..l J,.-.—n--..l'..—.-lb
-..l,l][il-'l ._.;r-ln.iln:.'.'lh 1 ';_LE.- J.ﬂi-!,! -.__IJ.I"L-'H'-.J!_;.-.H!J" l.il.l'i ITAF ok
|l|.:.=|.-l$ |F-I Jﬂ--l.J*-] FI!L“_
g - i - F i i J“.:.I L'.‘F.I a i, R 1 % .I
L;}F‘Ell-lﬂdlﬂ-!_-.h_!l Jlaﬂluln.-'.-ﬂ-tlln.h.'-l:llj.- Lﬁ". ﬁi'n:lﬂg_-.uL-l,E’:.i,:- 'JI."‘ \TAF
s bsipe
P TRLSP JOCSY 8 T T I s yalllas] 3 i il Vraf ’
_:|| I.'5_-|'|.:|l|.!-ll|..‘:.! I-.:'.l|d..1-|uu’-na-1.:| ﬁ_;.'.ﬂ.l-l -i..l'i'l-.;-lllj..l dgp gh '-:.1 z fJ:l FFYA "
r.ﬂ!l'." b o]
l;.r_'..illﬂ-ﬁﬂlﬁ.r ,ﬁ-:-l—-i.'—_.-_-. o l_g_-.li.nl -i-l:-'ln.-l.ll.lll_,l-
alaga ) y Sl le liy clmelfy T, Sl 3] AT i
§ ,_5_;.1a.1m}+| I - Y -.ﬁ..-.-.l_;. ..-"-" ,_;_;.ﬂ..l-ll li-l'ul.-.'lil"-l
-llau'!u-: | N ng‘l ,-._|| E.l.l.ﬂ 1 salical '__-l_-|1 u'ﬂl..l'li J.:I.I ITaF AT

gl Ailsag; gg) el b g -l:ﬂ'“-H-




1385 513,5) (sla johad 03l g ()l o (wly )3 ()] (530 D9,




EXPLANATION

A8 Flegvation in fest

illl t';llil MILES

!
100 KILOMETERS

n"',ﬂ Busi |-

LLTELLE

rﬁ,‘,_/
r
oy f
. i
w [
sfcle
't 8
_r’r-@ R 'J'\ .ﬂ'!L aDavhi-i Marge _{'j’ 5HMJ
N]I 00 L~ 1 P /..r""" . o -

/ L .'.Hmm.ﬂ.h.u e g
&\ e Eﬂ“ 9 e & o
\ H\*“\i’nﬂ I \ j:.‘ -
g W \K‘\-—-\_ — Mﬂﬁﬂ \.l‘;h... )
.' -Q.'."H._.-n;__._.--" 5’1::-_ -h T nvff .\3 .*.-I
N\ = -"Ea;‘,\_.‘-" = 2

X h] CLUE
N e Y

: - :1 4 .-"f

s Esh | Ehsiasain

l.

"% . .Shah- Mardan
S, i

bl 5 laarl s i Wlag) a3 0T 40 gl R oy () IS




(olss ,alls) HLiwslid! (lugr) ol ! anils g3 saalee
oo Av v usgin) o] o] sl g Alo e 39 31 (5,13 2 0

1ol &

Jho ylojlw — g Lundlid] — 4wl 2 g5 00l 38 ol pu 2 aBLR0

S0 m&?}a a.:ﬂ J;Lﬂog&%ﬂ.&lk MU).:




oluod g ol 91 5500 b OT S 5 5

e 18=F
ailidgy & dedge g g 0lee gla Sogll adsd Lo w e ) Sagll - | leds ]
§ Ol ) (908 des o By g)ge Wiliag; ) gl e e wllily ol -
S 8
sl wlaag, 3l geele Al o gl VU daesme Caeu) wlas gl 3lal o 3y san - lad]
g pilie g 0l h ctin s |
ol ade e i 2 3l il g ol e slaplis e Dl -
ety de & LAl ) 39 00 o i3y ) 5398 Ol SR -
o) Wiy, 1 gl e e g adle e AsliABge ]k -
Pl fasme Co§ Ol g [ 2jgp) DI g dlad adga 3 aF g gilede glasjan - | A g
askis 3 laa 8, dnesgd dlaa jl 4
e g2 ol plis Coprte eg 1 2 B2y dmgi = |y

39 pbig ) o Fagll sl -




o § B0 g 0T 50 b 50 590 Wik slaaolidl oo

I.'-ll-
G | T
dlesasys |

L ST L




: ‘5-\&7 Sle 2 B8k g (ngh gsled Calw g 2 b
ol wy‘w‘ SR> 593 wW e

"i - 1...-. ...5 ﬁﬂ!ﬁ_ }-qﬁrru”hmﬁ i
[51 i | B S=

_ﬁa‘..ﬁ o 'ﬁ:ﬂv

-.“'-‘-’EW T, .':..:ige.

:.:.; :: I_ o u‘a:ﬁ ]

AR

FFEDTO: BORER GHRSEM




T ———
e




S~ yokd -l b ; 79-\3‘& —39y digoaw —Jgmy 15 40 «?—’




—




(~
| N
{.
| O
C
“
w
5
.
-C
<.

% =

§{ P REE TIPS - BN N TR TE

3




Jow 50 o =39 ) dioww
(1394

Nj oL w5
! .o e ‘)U ’ﬂ“‘ .

’ Do e
(YYA0) (sl j91,b wilidg) (B U by 555 1,0




(Ul Jy =3935 )5
(1398) cyliuds’ ¢ylino







~

& s ol 6y5le0 9 (65l A




& s ojlw (559l95 g (55w s

o b o 39, — RSNl sl o] 58 8519,
Ol U -’-’) Ol a2y
Cow] 2255 |Caw! Jleigs

1391) s3lbo bl ygy S



& ‘5‘% 53l 519l9 g w‘w A

u-'u.:- I = L il J.u ,.1311 ..ul...;.a |.o...- ..: KT NPT

(1391) ‘5).“.@ Llal g 5)-9:'*’




of o . . &

F.S c\abbs) ‘_;é.}.:‘.o‘wv ) Lé}b.:‘ ey
S39Llod i (G s dilhdg) (15 5 Cundd Lo wilddg; 025 g S j Bl
foWaw J 08 ailBdg, a

el @355 s 50 aildng) Il oal =l Wiy, s (oamb (g 2dy Doi
ECMA0 ) S ¢ o0} 93

s9=8 2 A0S dm (o g 0lgad (Il - S L g Sl e b (b 2,153
folygile

C.'.'_M:‘) § > J‘._g 99 ¢ gm0 J9_|o ) :4\35-39? "5& b)‘s.lb chlos d\s’b 039{ éeﬁ
failh-dg, 0,lg03 gl (59, 5 g cailidg,

it 60 ylgmd b 1CanT 2“6l 05w = b b g “ reb” g au S ST
failhdg) e > )90 9 40)l995 S¥L

dn g 5 (65,5 ¢ _camb Coanns j Uit by B39, wglite (g 5LuSTy
oVl (6 o Jhaio = (3l 2 (b o5y Bt b (Jaome G g2 piew (el
{Cawd il dd s Ol Ol (Wi,

o o kil w2 g (e Ly mRew 5 5 W

(W ¢ iS5l g0 (9 ¥ A 3l ow L ol 1 Al g, cuan Cu ww
GtV &1 4o Of (59 by SS9

(S W A3y 50 (o Bl g (g8 sladled il g b

< <

< <



OBl §lp 2l b wlbobw slal g 4euiS Of 5l Cileo
Sl Gl (oWl (6 j5002 0d (815,859 2] 9 jg 0l RS

HWIUE HIE HTVE HTUTE HO0E

a0, aaly o

Hodl e SYU
3D A Cud

300N
T
3B 00N

o]y O gemdleS

ATN

5000 km? :aal )5 mlaw ¢
120 km :asl > Jsb
40 km zasb 5 4o ,e

6-8 m ;S las Gos
14-18 Bm? :L’Ji pes

08,5 345 (5235 lonw
(YYAe) 3lg!

y ¥ s







