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BWR EcoFlows---Talk Outline:
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© OVERVIEW of the BWR & ALAMO DAM

¢® BRIEF DESCRIPTION OF THE BWR
CORRIDOR STEERING COMMITTEE &
THE SUSTAINABLE RIVERS PROJECT

* REVIEW OF BWR
— / TOOL DEVELOPMENT

‘® LEAVE TIME FOR A FEW
QUESTIONS....
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Bill Willlams River
OVERVIEW
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flycatcher
Yellow-billed cuckoo 7
Bald eagles :
Yuma Clapper Rail

California Black Rail =

Riparian bats
= Butterflies

= Bonytalil chub

® Razorback sucker
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Alamo Dam — Peak Flow Hydrograph
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Havasu Delta 1953
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BILL WILLIAMS RIVER — House, 2005
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“Riparian system
on steroids”
Pat Shafroth
USGS-FORT
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Schematic of Bill Williams
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View of flooding
BWR, looking
east/upstream off
of Planet Valley
onto Swansea
Wilderness Area




The Bill Willilams River & the LCR:

BILL WILLIAWMS RIVER
HEC-RAS HYDRALULIC MODEL

September 2006

TURBIDITY
PLUME
ENTERING
LAKE HAVASU
(Nov-2004)

BILL WILLIAMS RIVER

DATE OF AERIAL PROTOGRAPH Y NOVEMEER 3004

AEREAL PHOTOGRAPH
CATLGE MAVD2E NADSY




Why the Bill Williams River?

_gh Ecological Value B . -
Intact ":;__.f S

+34O speues of blrds

Watershed populatlon ~1O OOO 3
(permanent pop. below Alamo Dam: 3)

Straight-forward dam mission (ﬂOOd
control no hydro electrlmty) o




“Steering Committee
Partnershlp Members:

TheNature C
Conservancy ‘H

Corridor Steering Commiliee ¥,




Bill Williams River Corridor Steering Committee:

e The Nature £
- Conservancy.*:

The Mission of the Bill Williams River Corridor Steering Committee is
to provide a collaborative, science-based framework that can inform

decision-making and lead to: (1) the preservation and enhancement
~of the last, best, intact riparian ecosystem in the

corridor while addressing the flood control, recreation and
water supply needs of current and future generations; (2)

Identification of appropriate data needs and coordination and

Implementation strategies for maintaining and enhancing the overall
egalth of the Bill Williams River watershed.
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. Focus on interdis
river science —

2. Bridge science, management &
policies

3. Address critical research &
“monitoring needs

-:- A
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Cg;lhs%%%%lciﬁc/g Sustainable Rivers Project
Current Sites

ING THE LAST GREAT

US Army Corps
of Engineers @

\

=

Ashuelot River
L
Willamette River
West River
White/ Black/ Green River =
Litle Red Rivers % % _

Roanoke River

Bill Williams River
<.
Savannah River

Big Cypress Creek

Incorporating Environmental Flows
into Adaptive Reservoir Management




SRP: Ecologically Sustainable Water Management
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Conceptual Ecological Flow Model for a
Southwestern River Ecosystem

1400 -

1200 1

FLORA/FAUNA's LIEE HISTO&Y TIED
Siying runefl TO HYDROGRAPH COMPONENTS
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Average Daily Mean Flow (cfs)
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tropical storm seaso

200 J summer baseflow

In-migration Mesting, incubation, fledging Cut-migration

’ cﬂLnnwnud wetland and riparlan birds
; _ ' Seed release CQut-migration
' willow .
i —r— TheNature C‘
' Conservancy
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Protecting nature. Preserving | e
* Spawning Larval and juvenile growth
| | Figure Courtesy of

Jan Feb Nar Apr May Jun Jul Aug ==l Jeanmarie Haney, TNC (AZ Chapter)

Q Southwestern willow flycatcher




ECOLOGICAL FLOWS
on the

BILL WILLIAMS RIVER




Bill Willlams River

Flow.

= TIMING (SEASONAL CATEGORIES)
FREOUENCY
DURATION
RATE OF CHANGE
CONTINGENCIES

-
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Bill Williams River helda

Flow Components:
*Flood Flows
o[_ow Flows

“ Floods . Unified Floods I
‘\ Unified Low Flows

Low Flows

Low Flows

Floods Flood Flows defined by:_
*Purpose eDuration
*Magnitude *Rate of Change
*Frequency *Contingencies
*Timing eUncertainties
~S—

Low Flows

-

...0ver 50 scientists, engineers, and natural resource managers - representing more
than twenty institutions - working together to reach consensus on a set of flow

requirements in only two and half days...
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Ecosystem Flow Requirements

Bill Williams River Corridor, below Alamo Dam

1 - 1 - - 1 1

Season... Monsoon ! Tropical ! Winter-Spring + Dry
1 1 1 1

] ] ] ]

i |Non-native Fish Flush | 1 Non-native Fish Flush and Riparian Rework (Winter-Spring) | |

| [Riparian Rework (Trop)| | >30,000-cfs ' '

i | >80,000-cfs, 1:25-yrs | | 1:25-yrs ' '

! |+ Same as Winter-Spring| | » Non-native fish blow-outs, Manipulate distribution of woody veg. ' '

................. ! ! ! !
. | | Cottonwood and | |

@M : : Willow Recruitment W '

1 1 1 1

O Large ! ! 10,000 to 30,000-cfs M ! !

O Moderate : I I ST Dy | I

| |

1 1

1 1

1 1

] ]

H * Mixed recruitment of

e .E.I. ET?I.I ..... . . - . Cottonwoods and Willows
Floods Native Fish Q awning Winter Forage (with a little Tamarisk)

Season - 3/15 to 4/30 w}
4,500 to 5,000-
Monsor?inhForage FIOW _ 200 tO 400-CfS JT:OS-yrs C= N I N E FLOWS
1,000 0 20001 Freq. — 1:1 years ettt TIED to
o Duration— 2 to 4-wk duration [t ECOLOGICAL

« Herbaceous growth

« Litter decomposition (for Spawn) O BJ E CT I V ES
Monsoon Forage Native Fish Spawning
low 200 to 400-cfs; 1:1-yrs
100 to 500-cfs * 2 to 4-wk duration for spawn
1:2-yrs

* Herbaceous growth

20 to 50-cfs (common low flow)
* maintain aquatic habitat
« maintain established riparian vegetation

Low Flows ; - ;

20-cfs (minimum low flow); up to 2 months; rare; gradual rates of change
« fragment aquatic habitat to favor native species

JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN




Developing Ecosystem Flow

sciamce for & changimg work!
Defining Ecosystem Flow Requirements

for the Bill Williams River, Arizona
Patrick B. Shafroth and Vanessa B. Beauchamp (editors)

— -

Open File Report (2006-1314)
U.S. Department of the Interior

AN | S Geological Survey




Tool

Development
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The Na t ureg. / Welcome to
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The Indicators
INDICATORS OF HYDROLOGIC of Hydologic
ALTERATION SOFTWARE Alraron

Version 7

: Bill Williams River, AZ — et Lo v | 3
Analyzes hydrologic . ’ e
y y 9 Environmental Flow Components |

characteristics and their m (1940-2002)
changes over time |

Computes 67 ecologically-
relevant flow statistics
wwusing daily hydrologic data s

6,000

= Available free: e
TP il I RN P e N

rs 101415939 4111944 1441949 571953 BAABEE 2M1963 1171968 9AM1972 5A4AS977 1/BA8E2 1711987 9145991 511986 142001

e
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Bill Willlams River —

" "‘#i‘f;.”u“ B "n:

Hydrologic Cross-sections

Figure Courtesy of U.S. Army Corps Of Engineers
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Bill Willlams River —

Example GIS View of Digital Terrain Model (DTM) with

Andrew Hautzinger-USFWS
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BILL WILLLAMS RIVER
HEC-RAS HYDRAULIC MODEL

Septlember 2008

1 Slpmeatiaretle

1450 2 000

BILL WILLIAMSE RIVER

AERIAL PHOTOGRAPH
OATE OF AERAL PHOTOGRAPH Y, NOVEMBER 2004

OO TN NATVDIZR NAS T
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hydraulic models
MOoe ecologic response

Welene model)

‘used W|th HEC's

US Army Corps

' ! 97 ﬂ-a-nt e AR
ofEnlneers'@ B el P )

- sUses HEC-RAS model for hydraullcs



HEC-EFM Model Example:
Natlve lree Recruitment

Evaluate varylng rates of
flow recession to predict
\ -recruitment threshold:

1-inch per day recession predicted recruitment in
2-Inch per day recession predicted recruitment in
3-inch per day recession predicted recruitment in
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File Edit View
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Riparian Rework Relationship

., Reworked area...

=¥ Post-dam = 4,522 acres
5

%o ---1,026 less than pre-dam

2 ...~20% reduction in extent
g A
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Scott Blackman and
Research Br




AGFD’s BWR SWFL Habitat

- . a——— —

—

—

= Prioritize survey areas for SWFL using
SWFL Breeding Habitat model
(starting with 1999 imagery for NDVI...)

= Then, conduct Filed Survey for SWFL
occupancy

Andrew Hautzinger-USFWS
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Ownership Habitat Probability
| Private [ ]10-20%)
| Bwm [ ]2 (1-40%)
| state 3 (41-60%)
I wiidife Refuge [ 4 (61-80%)
| corpofEngineers [l 5 @1-100%)

Potential Willow Flycatcher
Habitat along the Bill Williams River

Kilometers /
4 8 N
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Potential Willow Flycatcher
Habitat along the Bill Williams River
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7000

3000

2000

1000

BWR---Experimental flows:

—BWR nr. Parker Gage

— BWR blw. Alamo Gage

2006 pulse: March-13

» 2,000 cfs for 3 days;
e @ 500 cfs, slow ramp down (-20 cfs / day)
 Sculpted as in ‘05

2007 pulse: April 9-10

* 1,000 cfs for 16 hours
* Quick spike, rapid ramps;
» Purpose: Q impact on Aquatics / Beaver Dam s

2008 pulse: March31

A . 2,000 cfs for 8 hours;
| » Quick spike, rapid ramps;
» Purpose: Q impact on Aquatics / Beaver Dam s




When the rains do

ows with Biotic

Goals &
Objectives

8000

Bill Williams R. flow: 1986-2006

4000 -

Discharge (ft3/s)

— 7000
@ 6000
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0 M
o (o] o o~ < o [ee] o o~
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S 28 88 88 g &8
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BWR---State of Science:
FlIow  Biota
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File Edit View Tables Tools Help
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. Reach | Area n. | Station B
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g ':* Bio-Hydro Modeling : linking flow-to- eco-responses, addreséﬁrole of
., experimental releases (e.g. 2005-2008, 2010 (?) high flows/pulses)
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(time permitting)

Fasol
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You are here; BWR

Welcome to the Bill Williams River Web Site

"I came to a River I called the Ria de Santa Maria, Its bed is very wide but
at this time was only one-half full of water, Alang its banks are pasturage
and every sort of riverland tree. As far as the eye could see it camme from
the East, from a great mounitain range. ”

Frey Francisco Garcas (August 2, 1775)

The Bill Williams River Web site is a portal to find a wealth of information concerning one
of the American Southwest's best kept secrets, Come view pictures of one of Arizona's
last, best stands of mature Cottonwood-‘Willow trees, or read about the many critters
that call the Bill Wiliams home, incuding almost 350 birds observed within the basin,

The Bill williams River is one of the Mation's ecological treasures. Many interasted
citizens, scentists and resource managers are working hard to improve our ability to
manage this system for the benefit of both humans and the area's natural resources,
This Web site chronicles those efforts and shares information on the river ecosystem,

Top of Page




BWR Floods of 2005 Designed Hydrograph

Goals: reduce conflicts, conserve water, establish native trees,
enhance science (hydraulics, se hudget/geomorph.)

== Alamo Dam Flow

- Cottonwood Seed Release

2
Ao
(O
)
S
s
<

Willow Seed Release

Alamo Elev. (ft)

— Salt Cedar Seed Release
—— Alamo Lake Elev.

/

L 4
L 4
L 4
L 4

<
L 4
L 4

4/16/2005 ¢

3/7/2005
3/11/2005
3/15/2005
3/19/2005
3/23/2005
3/27/2005
3/31/2005

4/4/2005

4/8/2005
4/12/2005 ¢
4/20/2005 ¢
4/24/2005 ¢
4/28/2005
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Lake (Upper)




a USGS
USGS 09426620 BILL WILLIAMS RIVER NEAR PARKER, AZ.

7o.8

Discharge, cubic feet per szecond

L
aUSGS
£y
ANAANANANLNN USGS 09426000 BILL WILLIAMS RIVER BELOW ALAMO DAM, AZ
10.0 L2y g 3000
iy
= 2080 ¥
T
7.8 ]
Har 15 Har 22 Har 29 Apr 85 | © 1684
==== Provizional Data 5Sub_ject to Rewvisiol &
o
& Hedian daily statistic {17 years) ¥ Heasured dig 4
— Discharge -
-
o
=]
o
188
e e Lt . .
28
Har 15 Har 22 Har 29 Apr 85 Apr 12
Andrew Hautzinger-USFWS ---- Prowvizional Data 5Subject to Revision —-——-
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— Discharge #  Heasured discharge




Brown’s Xing — Alamo Lake
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Browns Crossing on February 22,




rowns Crossing on April 6, 2005

Andrew Hz
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Flooding Big Sandy River (11,000 cfs, on
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flwcatcher
critical habitat
(above Alamo

Lake)

Andrew Hautzinger-USFWS
: 2010 CRTR

General Locations of Critical Habitat for the Southwestern Willow Flycatcher

Eill Williams Management Unit
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Integrating Hydraulic & Biologic
Models:

— e

Bill Williams River __Plan: AlISTINSWCMAug03
. g i

[Geom: ExistingConditionsAIISTINS
RS = 1820073

~ Typical HEC-RAS
Cross Sections

209 400) 600} 00}
Station (ft)

Figure Courtesy of U.S. Army Corps Of Engineers
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Pre- & Post-Alamo & SMR

Santa Maria River
represents great control
system f(minimal hydro-
alterations)

Andrew Hautzinger-USFWS
2010 CRTR

Peak discharge (m°/s)

Bill Williams R.

Pre-dam

Santa
Maria R.

[

| —_— 1 H nHﬂﬂnHﬂ ekl TﬂmHmHm | “L** IH 0

UL | | | |
O B ©® 5 D b O B D B D b
AR I SR S A AR S R L




e =

~ = A planning tool used by biologists, engineers,
geomorphologists, scientists...that analyzes
eco-response to changes in the flow regime

= Indicates direction and relative magnitude of

change(e.g., reservoir operations or channel
modifications)

= Use hydrologic and hydraulic data to help
predict biological response

~ = Most any that changes with FLOW
. &lor STAGE can be modeled

p—

Andrew Hautzinger-USFWS
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BILL WILLIAI\/IS RIVER

Lnluzl-lﬂam y e _ v
Bl muru%n“ WR  |Santa Maria R-

Parkel © Alamo Lake

ot ..‘“'..llr »e
-~

L o e
do

= "" anrous [

LRSS WL o

; ....-'-'r.:r-&‘!' e _llilt

Informational packet prepared for Jim Kenna, BLM AZ
State Director , Re: Planet Ranch Negotiations,
Overview of Bill Williams River and Related LCR-MSCP

RIMENT OF THE J oo
s nﬁ?h N]‘E”!o*

LB " ﬁ- :
= i us. ™

FISH & WILDLIFE
EEH.'U'.[E'E

Nov. 12, 2009
‘J briefing

Alamo Dam:
23FEBO05




. Over\}iew of the
Sustainable Rivers Project

= Bill Williams River &
Alamo Dam

— EcoFlow Requirements

— Tool Development:

= Altered Hydrology modeling
—— (TNC’s IHA)

- = Hydraulic modeling (HEC-RAS)
~ = Applied Ecological (HEC-EFM)
= Experimental Flows

Andrew Hautzinger-USFWS
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Browns Crossing:

i‘owns X-ing SWIFL
7 Habitat: willows
%ﬁ established via hlgh lake

Southwestern Willow Flycatcher
Nests at Browns Crossing and Bill
Williams River, AZ (1997-2005)

+ Browns
Crossing

= Bill Williams
River

Number of Nests
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