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Big Bend/El Gran Recodo
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Rio Grande (and its tributaries and

springs) Support High Biodiversity
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What is the problem?




Changes Along the Rio Grande:
Pre-Impoundment versus Post-

Impoundment
Pre-Impoundment Post-Impoundment
Number of major dams 0 6
Hplels g |ES =S 2 million (current) 6 million (projected 2025)
Paso/Juarez
Irrigated Land 35,000 acres 700,000 acres
(Colorado and New Mexico) (pre-impoundment) (2002)
Percha Dam to Ft.
Channelization No channelization Quitman
(pre-impoundment) (reduced channel length
by 70 miles)
573,700 acre-ft 131,800 acre-ft
River Flow @ El Presidio (annual average before (annual average after
1915) 1915)
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Changes Along the Rio Grande:
Pre-Impoundment versus Post-

Impoundment
Pre-Impoundment Post-Impoundment
Number of major dams 0 6
Population: Las Cruces/El 11 11 :
Paso/Juarez 2 million (current) 6 million (projected 2025)
Irrigated Land 35,000 acres 700,000 acres
(Colorado and New Mexico) (pre-impoundment) (2002)
Percha Dam to Ft.
Channelization No channelization Quitman
(pre-impoundment) (reduced channel length
by 70 miles)
573,700 acre-ft 131,800 acre-ft
River Flow @ El Presidio (annual average before (annual average after
1915) 1915)




What is the problem?
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Average Monthly Flows Prior to 1916
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ALTERED HYDROLOGIC

CHARACTERISTICS
PRE-IMPOUNDMENT/POST-IMPOUNDMENT

v Opverall decrease in water quantity
v Decrease in peak tlows

v Peak tlows are of shorter duration
v Low tlow events last longer

v Deterioration in water quality

v Seasonal high tlows have shifted from May-
June to July-August



What is the problem?










What is the problem?




Summary of Selected Biologic
Change

=), Seven native fish extirpated;

=) v Of the remaining native tish, one is listed as
tederally endangered and two others are listed as
species of concern;

=), Five Rio Grande mussel species have not been
documented since the 1970s;

m) v Significant decline in the extent and distribution
of native bottomland plants;

=), Significant increase in the extent and
distribution in non-native, invasive plants.



Dense monotypic stands of
saltcedar are a manifestation of
altered hydrologic conditions
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Addressing the Problem

The Formation of a Bi-National Team
Texas, United States
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Three Major Efforts Underwa

Texas, United States

3) Purchase of water
rights for

. Black Gap
environmental flow WMA L
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Saltcedar Removal Efforts in the Big Bend Reach of Rio
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Boquillas Canyon Pilot Restoration
Site




Boquillas Canyon Pilot Restoration
Site




Step 1: Giant reed was burned




Step 2: Herbicide applied to both

saltcedar and glant reed
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Boquillas Canyon Saltcedar
Eradication Effort

United States

Big Bend .
National Park o7 Il o
Maderas - fg-;f& gt
del Carmer - e
Area de

Proteccior. o .
de Flora
y Fauna















SERS0 000 N A8 S U000 N SEY s D000 N

A 110

LU= o, UL VY LU e LY WY RN Rl LJLJLJ vy U LJ'::- LIy velozos S SE UULE WY
1

T B 7 i T VRS "'ﬁ_’ EEAL AL - e LAF a7 | el P TS
|

Env1r0nmental Flow ‘*‘ﬂgﬂ;.,,

e I
"h..-l" I.'l

- gcCamey— 511~ .
¥ \ L-u.mpms ™35 ““III'-"-
B LR |J|! -'Eﬂ.ﬂ'ﬂr‘nﬂ -
':-q..l"n'- T “"; .anh‘;r

Lcndvi i F l'.m'."
rg] *Jnr,,,mfhustm
Kirhrlllli Sa

| [ New QF

E-andet'l-

{Ojo e Laguna

| Enciniflas <}

]H\UAHNUA

v A % "
i 'Ehlhi.:ah u.L Q!;b. o

E tal 'E'
uauhtémfhr L 8% Zanagom® 1y hf. v
Cunhmna.:hu: - g A1Ennde' Enh.lﬂ e Ei &"&'-
\ Deligias®: . S /Z et ug“’i.__ ; ,J"-
—h £ i""F'. ..l" i G- E 5 53l E|r 1 i_“tl:m
s gan == oMaica | £ Lisno dal Guaje M“‘q'-'" "Nue“ Rnsﬂ:a ';;:* If '- . n R"ﬁlrﬁ:a. = #
~_ALiudad Camargo » SAbINES o, e *r”“ -:E plice hm /
-.Nm:l-um .-; : ! {{;. Bolson -__ C D‘ .A; H u I L A . I'Edu- ﬂI‘FUS Cf ':ng"ﬂllﬂ
2 Il,i:j.hde b fﬂ.hr. AL TS » ﬂ : ot HEbh“nJ“ihlllr_) _;ﬁ i
agura - o
fu
7\ | a8 Trans Pecos Water Trust 5A
'l:'.:i-l. ...-._':Ei-!?l : Sl =i e L i, 8 u.‘.:‘.'-;l
© Canitilig, 3“‘5 - dﬂ?ﬁ %"5 =z Busteman e inac Hidald
e BT Gragli il 85 M
o), Sana Marfa e g EsP'“ﬂ;- o 30
\_de B > \ 925 Hidzlgo
. 5 1o (D Magimt "\ & ~£ San Pedro -
Guanacewt, |45} "Eﬁiﬂprﬂ'r 3 ~—-de las L‘ulm:a.-sMﬂH ERRE S
'E.._ i{l:m_‘_as—_ —~ 51. = .I._.
2 7 Ciudad Lerds ™ \ laFuente n?rta il
; ] } —F § ﬂ'hil"erd:'hl’hm Geneml IEHIP Q ‘u b f _-:-_,'f.:-"?
WA S0y TV teeds | SN O TR (il faguna

[ 2 I

OS2 i I

el == =y Ty |

2EEeCE it

gl == i T T LI |



Fundamental Questions for an
Environmental Flow Program

v Legal Investigations;

v Are there water rights available?

v If so, how many?

v Where are they (which part of the river)?

v How much do they cost and do they vary along the river?
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Fundamental Questions for an

Environmental Flow Program
cologic Investigations

v How much water is needed to accomplish ecologic good?

v How can river management (dam operations) be changed to
best improve ecologic conditions?
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What are our ‘restoration’
obiectives? ..
] & §'ed1ment

budefinnel morphology

& Water quality
& Extent and distribution of

bottomland flora and fauna

Quantify the amount of environmental
water and flow pattern required to achieve

stated objectives



Mean Monthly Flow Volume of Rio Grande at El Paso

Pre-Dam - Post-Dam Comparison
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Monthly Runoff at El Paso: Pre-Dam - Post-Dam Comparison

216,236 acre-ft
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Environmental Flow Reality Check

—

Water rights potentially available for environmental

tflow no where near pre-impoundment deficits
(216,236 acre-ft versus maybe 12,000 acre-ft)

Future deficits may be even more significant given
climate change and increased severity in drought
conditions

Signiticant legal/political hurdles

Water losses from point of purchase to target reach
can be significant

Current channel morphologic and bottomland plant
community conditions offer significant challenges



Good News

* Preliminary hec-ras
model shows

potentially significant T =
Increases in stage | o
(from base flow) even : " T
if with only modest |

amounts of

environmental water

(e.g., 3,000 acre-ft)



Bad News




To be effective, environmental flows:

v Require additional ecologic and hydrologic
Investigations

v Need to be used strategically

v Purchase of environmental water rights
needs to be accompanied by changes in river
management;

v Be done in conjunction with on-the-ground
efforts



Planned On-the-Ground Efforts




Pre-Implementation

In select areas,
artificially create:

& floodplain surtaces
that could be 1nundated
by modest
environmental flows

& planted with native
bottomland vegetation
species




Efforts to secure water rights for
bottomland ecological benefit

Challenges:

1) Expensive;

2) Significant legal/sociopolitical hurdles;

3) Quantification of required flow poses significant
technical challenges;

4) Requires changes in river management;

5) Requires bi-national collaboration;

6) Conducted in conjunction with on-the-ground efforts.

Benefits:

1) Addressing hydrologic changes that have precipitated
biologic decline;

2) Potential long-term benefit for multiple species;

3) Potential benefit for human stakeholders.




Priorities
Monitor results of saltcedar eradication efforts and
revegetation projects;

Conduct additional bottomland revegetation efforts as
well as pilot tloodplain moditication efforts

Collect ecological / hydrological data needed to better
understand the validity ot using environmental tlow to
improve bottomland ecologic conditions

Work with protected area managers and participating
NGOs, and scientists to formulate detailed restoration
objectives

Secure funding for the Trans-Boundary Water Trust
for the purchase of environmental water



See You On the River
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