





Recreation Revenue 26 Billion

2 million acres delta now 100,000 acres of habitat
1920 law based on 18 MAF reality is 15 MAF

Easter Sunday earthquake destroyed a lot of the farms

Unprecedented agreement between nations to use water
for ecological restoration, Minute 319

Unprecedented support from the public to restore the river
160,000 AF used for pulse flow
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Huge PR success Outcomes

80% of pulse flow went into groundwater

Less than 5% made it to the estuary

Increased the health of existing habitat

Created minimal new habitat

Lessons learned will guide next international agreement
It IS going to happen again!

Raised public awareness



| essons Learned

Utilize infrastructure to capture water in old meanders for
restoration

Do more to create ideal conditions for germination and
creation of riparian habitat

Stretch the use of water out over five years vs one major
event

Conserve water! (ag, humans, industry)
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AERIAL PHOTO FOINT 2

# Main River Restoration design 16 dependent on existing
grovndwster condibions snd cordibions snbanced by the
Ipra[yosea' pulse tow

F¥ Backwater Restoration desian vhilized historic channels
oxows, and existing |In-{-rasbrnctJn:e to capture and hold water
trom pulse and base How waters (delivered via the main river
chanrel and adjpcent irrgation canals) to improve aroundwater
conditions and allow for resteration of native rigarian halkrtat.
HHH Parculbural Conversion design ereates a seres of
Hood iwrigsted cells, using water from existing irrigstion
infrastruzture, lrraation cells immediately adjacent to
irrigation canals will ke vsed to ciltivate nursery stock tor
native riparan, wetland, and vpland species,

MAIN RIVER RESTORATION® BACKWATER RESTORATIONS®

Fisad irrigsted from adpeect ssnsls

B cottonwrod Lhanens

64650 [l Goving Wiow (Agne

B Vesurte Boeqes (A
Bl 5o Wikew (A

AGRICULTURAL CONVERSION

stters) - 152 2

ce] - |ndk 2e

Prarwged Rubicon
Inlet 5I\F Gate Structure and

Irrigation Canal

Propesed Rukreon
Water Control

Fourover Structure

Community Fark
4.5 ac

ComFle{‘.e& Restoration Pro}e;c'.tﬁ's‘
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, Proposed Rubeon

Gate #|
CaF: 150-200 \ters/sec
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GCate #Z
Cap: 150-200 Iiters/sec

Inlet 9I|r7 Gate Structires

Frofyawd Rulkean
Water Centrol

Fovrover. Structure

GCatel#7
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.proposed Rubicon

Inlet 5||F Gate Structires

Gate #&

Laguna

Wasteway

. Inlet 5I|Fv Gate Structures
Restered Hakitat
Cettonwoed Willow
4.0 ac .
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Fr‘orwﬁed Rubicon
Water Control

Fovrover Structires

LAGUNA GRANPE RESTORATION CONCEPT
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AERIAL PHOTO POINT

LEGENP
F’rorosod Tamarlék ACTIVE RESTORATION® PASSIVE RESTORATION #%  puLsE FLOW ELEVATION
1 { = L7y F SE FLOW EL =
P B ‘F + Mean Fool Elevation Mean Paol Elevabion 4Ocme (1400 cts) Prlse Flow PHASE PIAGRAM
rivacy putter 44TH (136 m) 282 H (LS m) Rrver Elavation = &4.7 H (j3.6m)
[ ] ?.’“" \'.’:be'r {,IEJ.I!} se) [ | E_uak.raur {:‘?05 se)
Elae. bk TH (18 Gm) Elae, {3524 ((Rn) Toems (2800 ets) Pilss Flow
il w; 205 ae =0 ral 3 ae - Clddm
= E:f‘{::;;“(wj'? #<) Mg :}:,?, ;:_1“__"8_‘ Euwer Elovabion = 463 4 (ldm)
Marsh (302 1 Gotbonweod-wilow (153 3¢
Froroeeé Rl.ibl con = ::-.54: T Jﬂm 5.5} 4 :;..“:.a '::. Bt r:_e-ltz r.-" ) |
f m&
) Cobbomwood-wilow (47 2c) Bl Mesqute Bosqen (B2 5c)
!r‘l'&f elrr Gabe - Elar. 48.2-42.21 (2.8-14.85) o .'b«ellﬁ-a»('&;“ (2 5-1% Gm) - Phase ||
Mesqute Bosava (27.2 ac) 1 Uplsed (792 se)
Strueture = Clae. 4 25155 (1 B8 ) — Ef. bbb (18 Gom) Passwve Restoration
it P No Action
Observation S
@ cocrntior Pt Muntarance Cornder (JB0FE from nver) =@ Wator Contrel Favrover
Folﬂt Gots w— (ain Lower Colorade River
s Proposed Tral Irrgation Cansl
™ 1
wm Tamsrisk Privacy Bubfer lu..) Cravese Froject Area (320 ac)
F’roros-e.& Rubicon 2
Inlet/Ovtlet PLAN NOTES PHASING NOTES
¥ ACTIVE RESTORATION design uses historic channels, oxbows, and Active restoration will invelve hand clearing of invasive plants, site grading,
Water Control existing infrastructure to c.arbure. and hold water $rom base and Fulga Hows installation of water control structures, and Flantmg o{'Fnahwe. vegetation.
(delivered via the main river channel and adjaeent irngation canals) teo improve Lonﬂ—term maintenance tor active restoration sites will nelude the continved
Fovrover Structires groundwater conditions and allow for restoration of native Hparian halntate, removal of invasive plants and the operstion and mantenanse ot constructed
¥¥ PASSIVE RESTORATION design 1= derersdent on existing groundwater festures.
conditions and enhanced by the FFDPGM& FU|M How. Pﬁﬂlgﬂﬂ were based oft Phase | will focvs ?nmarlly on clearing, site grad:ng, and ]am‘.m.j ot mareh and
o} an average elevation for 5rpunéwater elevation, which can vary anﬂua”y from cottonwood-willow halrtats. The restored halntats planted Jurmg Fhase | wil
|Zm te Hm in the Laguna Grande Fortron of the river. As this sechion of the rely on water delvered from the main channel and adjacent irrigation canals,
river cerrider 1s §F|ahbf}! ngher, groundwater elevation was set at an average of which will ke delivered ‘H‘Irolhjh Hoed irrigation. Work for Phase | 15 scheduled
I.&m. Restoration werk will include selestive hand of&arlﬂg of invasive Plants, to beqin in %Ftember of 2014 and cortinve until Pecember of 2015, Phase
some ssedmﬂ, and F’0|e r|antln.§ Il will +22us on a[ear‘lng and F|an‘trn.3 of uF|and and m351uits halrtats, which will

Water elevations for difterent Pulse Flow rates are based on HECRAS hlyaa xddebional 5% ori il pleirin.oie el asnopishesl. el ok l’egm
modeling of water surface elevations under different How scenarios for this in the Jamary of 2016 and contine urtl the December ot 2017.
Eﬂr‘twﬂ ot the Colorado River. HECRAS modeling was eompleted by the Passive restorstion technques will take place in the man rver channel and wil
niversity of Californz Bajs. include channel elearing, conneching backwater areas to the main river channel,
and hand removal o} invasive vegetation, FPassive resteration tsr.hmarues will
L’e.gm in February oF 2014 and end by Auavf»ﬁ ot 2014

Max Backwater Elevation
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CHAUSSE

PRELIMINARY EVALUATION OF POST-RESTORATION WATER NEEPS
The tale below 12 2 prel ¥ t of pest-rastorstion wotar neads for the Chasase project ares, kesed on the "Chavess Resteration Consept Peaign” developed by Fred Philps Consrlbing, LLC, Thia table serves o a0 imbial sssoumting of mmmim waker nesds te sustain
the restsred srese gven m‘halrztn.d hydralogs loeses from Mramélml awrotmnarjmhan and seepage. e |N|F.w+nnk &2 pote thet the setimatee below do not Iurneulk the resulte of 5 eta e-Fuallu model Asswately sstimsting hydrologis loeses, acrean||y relsted to site

Ik L

orauﬁr- seepage losses, requres detaled sol and growndwater data cominned with somplex modeling procedires. which are beyord the seope ot this sonceghbul aralyzis, lastead 1t 15 assvmed that hydralogie loss wnd salsulat developed at a sster rastarabion aite.

lzeated wpetream slong the Lower Colorade River rear Yuma, AZ, san be applied to the Clovsee site b2 estimate prelimnary water neede. With these sccumphions ard hmitations in mind, these water needs estimtes are rrswd&d 32 3 feasinlity-level tool for frtare restoration
planring

System Losses D énsra,aw‘

Hakntat Type Z> i Panmatar Lausﬁ
Halrkat Asreage *Z) Halntat Area | Water Meede' | Halbitab Area | Water Neede!” | Habrbat Ares | Water Needs!” | Habtat Area | Waber Meede™ | Habrtab Area | Water Needs!™ |  Penmeter | Water Needs!™
Aeeoewted Water Neede (peras) (aere-tt/year) {(acres) (pere-ft,/ year) (peras) (acre-Ht/year) (peras) (acre-tt/year] (asras) (acre-ft,/ year) Length () (aere-tt,/year)
m Prose | 205 £ 302 184 47.0 249 28 [} 0.0 ] |BG4T 552l
g
: 3 Phese 2 2.8 7 2.0 7 0.0 244 [E] 268 135 am ]
el e A 355;,_;@{@};1,,__’&{&41—-&&[_:.;;“! e | e | Be | sed7 |

)] Eu;rswtwn 15 the prosess by whish water in its lqud or sohd state 1o trarsformed into water vapor whish mues with the ;tmagfl-erc.

(2) Evapersbion rabes for iree waber surface/open water/backwster sress near Yims, AZ caladsted per Cooley, KR, 1270, "Evsporsbian from apen water surfaces in Arizora’s Unversiby of Anzara College of Agricslbire, folder 159

(3) Evepotranspiration 1s the process by which water 12 lost to the stmesphere from the grovnd serface, svaporation from the zapllary tringe of the growndwater talle, and the transpiration of grevndwater by plants whese rects tap the eapilary fringe of the grovndwater tade
and whose leaves release water vapor v shomata.

(4) Evapotranepiration rates tor "Marsh' habtat provided by the US Bureas of Reclmation ae part of the Lower Colorads Accovnting System (LCRAS) - ET Pata for Phreataphyte and Rypanan Vegetation; average of years 2005-2007 tor "Mareh (40% catial, bnlruch,
phragmites [bambas])’

(15) Evapatrarapiration rates for "Catbormasd-Wilsw'" halutat provided by the US Biress of Redamsbion s park of the Lower Colorads Asssinbing System (LCRAS) - ET Pata for Phrestaghyte snd Ripsran Vegebtabian; sversge of yeors 2005-2007 for Cw (Gl-lea%
cottonwood and wilow tress)'.

(&) Evapotranspiration raten tor "Mesqube Bosque" halitat provided by the UG Buraav of Reclsmation 3 part of the Lower Colerads Ascounting Systam (LCRAS) - ET Data for Phraatophyte and Rypsran Vagetation; avarage of years 2005-2007 tor "Ma-high (61-00%
serewbean honey mesante b (= 25X srrow weed)’

(7) Evapetranspirstion rates tor "Uptand" habriot provided by the US Bureav of Reclamation 35 part oF the Lower Colorade Accovnbing System (LCRAS) - ET Pata for Phrestophybe and Ripsran Vegetstion; sversge of years 2006-2007 tor "Aw (BLI00% srrow weed k (= 10%
any trees)”

8) fwgraes in ol meshaniss, 18 the mevement of water in sails, 9eera’e san pseur when thers iz 3 ﬂ&r& or aradient in the water takle. supge darg-Jp on seversl fastors, nslvding garmhhly of the sol and the pressire grachent,

() Based off the current concepbinl restorsbion design, it 1 sssumed that each preject Fhu»e will have improvements made (ie. waker contral sbrichires installed and/or penimeter earbhwork carrletsd) Lo allow water sirface slevabions within bhe resbored inbs bo be oFaraM
st an arbrhenlly higher water surface slevation than surrounding groundwater and sirbace water elevations. The gradient between water elevations in the restored sreas and surrounding surtace/grovndwater dlevations wil lkely cavse sibswrtace seepage ovk of the restorsd
areas slong their penmeters, Geapage rate estimates are kased on average estimated losses fram the penmeter of Reach | of the Lagena Pruisson Conservation Ares, esledlated 3o part et a prelimeary aralysis conducted by BOR, vsing an average hydrasie condsetpty for
Fine ssnd. Thia methodelogy provded s rough eshimate of seepage rates for concepbisl pirposes and saaumes bhe Charsse sibe has simise sol condrbians and ber gradienbs ss the Lagine Dmaion Conservabion Ares. These asbimabes should ke vsed with care 3o sctl

r
saepaga valvas are highly sansitive bo hydrauhe conductinty of the sol The mathedelegy shosld e retined as the projsct prograsses based on actual sal hydrache condvctmby for the ste and sstimatad hydrale gradients batwaen the masn water srface slevation of the

restered areas and adpeant spen water in the Colorads River and growndwater elevations surrounding the site.
(16) "Water Needs' e the mmmem amount of wster requred to sustain bhe restored aress quen anbicpated hydrologic losses from evaporstion, evapotranspsbion, and seepage.
(i) Assvme the Fhase Z sres is completely contaned within the Fhase | ares, snd ted Fhase | p & F &

FPHAZE PIAGRAM - CHAUSSE

Phase |
I Phase |l

Passive Restoration
Ne Action

CHAUSSE POST-RESTORATION WATER NEEDS  oes 4 “’/..M |







Legend
Shallow Marsh i
Salt Grass - MesautteDecpibgy
Shallow Marsh
Three Square [::::] Cottonwood
Deep Marsh - Gooding Willow
Open Water - sandbar Willow

Upland
Seed Mix

Matchline A

Reach 1

Mean Water Level = 158

Max Water Level = 160

Open water = 59.1 AC / = J )
Deep Marsh = 85.9 AC f = - - Matehline B
Shallow Marsh Scripus olneyi=19.9 AC

Shallow Marsh Distichlis spicata= 29.1 AC

Sandbar Willow = 22 AC

Gooding Willow = 27.2 AC

Cottonwood = 128.8AC

Mesquite Deep Pot = 108.1 AC

Upland Seed Mix = 55.5 AC

Total Acreage Reach 1: 540.8 Acres

Reach 2

Mean Water Level = 156

Max Water Level = 158

Open water = 20.4 AC

Deep Marsh =95.2 AC

Shallow Marsh Scripus olneyi= 60.8 AC
Shallow Marsh Distichlis spicata=62.8 AC
Sandbar Willow = 50.3 AC

Gooding Willow = 39.3 AC

Cottonwood = 65.5 AC

Mesquite Deep Pot = 55AC

Upland Seed Mix= 21,1 AC

Total Acreage Reach 2: 481 Acres

Matchline C

Matchline D

Historic Channel

Average Water Level = 151

Shallow Marsh Scripus olneyi=12.8 AC
Shallow Marsh Distichlis spicata =4 AC
Sandbar Willow = 5.5 AC

Gooding Willow = 9.6AC

Cottonwood = 32.8 AC

Mesquite Deep Pot = 17.3 AC
Upland Seed Mix = 7.2AC
Total Acreage Historic Channel: 88.4 Acres Matchline E

*All Acreages are approximate

Matchline F

Matchline G
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e —~——

Max Water Level 4450 ft(13.6m)~

“Mean Water Level 4101 (118m)

Shallom Marsh Deep Water Marsh Open Water Deep Water Marsh Shallow Marsh

——
—

Max Water Level_44.50 ft (13.6my g #if
b

Mean Water Level 41.0 7t (11.8m) §

Open Water Deep Water Marsh Shallow Marsh Cottonwood/Willow Habitat Honey Mesquite

Scale: 1" =§6'
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torreyans Bovtelova

(Heney Mesquite) || ; Y] . £ S aracilis

! ' . b e iR e i Zalu. grams)
f multiradiata v i e :

A PR N Wl (Pesert Marigeld) | g : Sl 5 o z E i ?.,Fulng

trementii
Oenothera (Cettonweod)
mexieans

(Evening Primrose ;

Encelia
{'IPFHDSI

B (Brittlebush) | L e K ok % Ly PLANTING ZONE PROPERTIES TP Sporobolis P . i 5
e : 0% P P’ Plact Spass: - airoides : . B W PLANTING ZONE PROPERTIES:
Sphaerslces by Y™ X ¥ Prosopis glanduloss var. torreyans, | i, e el a.“b’”}_- 102 £ " i

ambigva | 3 0 ; '“ gallen, hand F|lnt.d randemly 20" O.C.

* Pcrvlau frementu | gallen, hand planted
(Gloke Mallow)

randemly I8' o.c.

Seed entire ares B lbs per acre with

Seed Mix |
C}éﬁﬁl VIEW e S— ¥ Oenothers mexicana FLAN VIEW ¥ Seed entire srea 5 ks per aere with
l ot an Acre

*Bal mulbiradiat 1/8 ot 3n Acre Seed Mix £:
SECTION VIEW:.2-3 YRS Presops Sacsls formose. SECTION VIEW: 2-3 YRS g

15'E ilanJu esa vaf. FSphaeralcea ambigra 24 & % e b epulovs
orreyana A bt aa ¥ i {, mentil ¥ Boutelovs gracilis

* 5rerabo|ue siroides

Sphaeralces
ambigua
Baileys

S r erokolvs
»
mul tllradlal!

cides

Oenothera A " 1 ok Bovtelows

= P - 1) g b 1 racilis
mexicana P — . ¥ - i, !
?“.h. Vi i BN RNy v
[ Brinosa i jon ¥ : .. T T

CLUSTER PLANTING PETAIL

Pistichlis ; | g - i it f b 1 ; Pistichlis

gr,,,t. —'——-— "y g / = { . ¥ oru—.:t; H

(lnland Saltyrass) L (laland Saltgrass b ek B :
" x . \ ~ £

Each cluster will have % rslng at I..yli T
lenath with 3 minimem diameter of /2", Heles will

ke svgired at 3 & dumeter to the lower water

3 i % : » table ot the year. All rnhg will hrluhd at the

- N s ¥ T oy I g - il bottem of the lowest water takle 5} the year.

Salx it i ' Rl 3 ” The skove ground portion of the pole will be cvt
coddingn Wl N 5 u ._ 5 ] 1 - "4 e 3t » maximem height of 2' high and 3 mimimam

eﬁﬂndmd Willew) . y 1 d W : 3 y..

: 4 hT,,aeII 18, Wher plasbed il poles wil bs

- - 1 1 n wik & ving n r

: PLANTING ZONE PROPERTIES: \ seakl Pobmaon pole s4d soil. To mainto mscimem sl
: ; < to stem sentack.

X > E"‘ " L] T K N r . . A,” 1.5:- Ev%::h-tl-g’ will LI. .m—.._IJ_h{pr s

. 'A\._' y Salix geoddingn | gallen, hand planted " 3 poes : minimum & sys prier te planting. The entire
ﬂﬁ_. 3 randomly |5’ O.(z r | s - -

E’nlc will ke srder water while being soaked.

nee poles sre removed from watar they will not
i T e v . spend mere than G hovrs ové of waber batfore

N ¥ Pistichlis spicata 4 r|059, hand W . rr.nl.m,. All poles will ke avt losally during plant
I/8 of an Acre _— ) planted randomly B' o.C. 1/8 o an Acre - dormarcy. The tops of all peles will be sasled

SECTION VIEW: 2-3 YRS with latex paint to seal in maisture.

SECTION VIEW: 2-2 YRS

% - Salix
9’“; TR ¥ A, e Errpa B r - - exigua
0eddingn _ ; ; :

Pistichlis PLANTING ZONE PROPERTIES:

Distichlis g% LTy T R -. AR g N g e FPlant Specs:
srlcatp 4 ¥ , P

* Salix exiges | gallen, hand F|D"tﬂd
randemly 7" 0.C.

¥ Distichlis spicats 4" plugs hand
Flnntcd rnndoﬁ]f B' o.c'.’ .

PLANT PETAIL GOOPING WILLOW HABITAT FLANT PETAIL SANPBAR WILLOW HABITAT

PLANTING ZONE PETAILS  cuei+ 5




¥ ot 4 -

G

RUBICON SLIP METER, CANAL INLET EXAMPLE OF EARTHEN LEVEE TO

CONTAIN WATER IN BACKWATER AREAS

PLAN VIEW FULLY OPEN
| TYPICAL INSTALLATION

&

|

SIDE VIEW FULLY OPEN SIDE VIEW FULLY CLOSED
FRONT VIEW LOOKING DOWNSTREAM

 GENERAL ARRANGEMENT
i FGB-1675-3038
RUBRICON

1oF2 (61071-055DD | A A3

REVISIONS

PETAIL OF PROFPOSED RUBICON FOUROVER STRUCTURE PROFPOSEP RUBICON POUROVER STRUCTURE

WATER CONTROL STRUCTURE PETALS  aruis ‘/I o
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