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Conservancy @ Workshop Purpose

Protecting nature. Preserving life.

'l!. I#

" WOTe(g and lﬁ ne a"‘SBt O:E ﬁ) .
enable US to eva uate the effeC_;-._:;-;_.:.

Colorado River Basin 5
_ Provide feedback on measures. framework and?"

| — Review & refine proposed mdrcators and the Way {fNe W||I report
or map them b

- .Develop ideas for obtalnlng the data we need basmW|de
to inform our measures

« Identify the next steps in a measures development plan
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TheNature @ Colorado River Program

Conservancy ..
Protecting nature. Preserving life. VI S I O n

The Conservanq ﬂ%msmn isasus fste
which the strean%’é”énd rivers oft

A sustainable Colorado River system WMI need
- and able to adapt to changing future conditionss

Sustainability means managmg our water resourtes SQ that
environmental, economic, and cultural values can be 2
supported indefinitely.

Indicators of sustainability include healthy ecosystems,
biological diversity, adequate and reliable water supplies for
healthy cammunities and strong economies, and
interconnecgtions between and among the River and its users.
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Protecting nature. Preserving life.
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Protecting nature. Preserving life.

Average Projected Changes in Annual Runoff
2041-2060
(Selected river basins)

Recent studies of the Colorado River
Basin estimate decreases in runoff
ranging from 6 percent to 20 percent
by 2050, compared to the 20th century,
with further declines likely by 2100 as

the climate continues to warm.
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FLEXIBILITY

DEFINE FLEXIBILE
SOLUTIONS AND
DEMONSTRATE
THAT THEY CAN
WORK TO RESOLVE
SUPPLY/DEMAN
IMBALANCES AT
SCALE (CO & AZ) IE.
HAT INTERGRATED
WATER
MANAGEMENT
PRACTICES CAN
BENEFIT THE
ECONOMY AND
ECOLOGY OF THE
BASIN

CREATE A DYNAMIC WATER MANAGEMENT FRAMEWORK
THAT ENABLES PRESERVATION AND RESTORATION OF A
SUFFICIENTLY REPRESENTATIVE, VITAL AND RESILIENT
HEADWATERS, TRIBUTARY AND MAIN STEM HABITAT, AND
ACCOMPANYING BIODIVERSITY, AND MEETS THE
REASONABLE WATER NEEDS OF CITIES, AGRICULTURE AND

DEFENSE

STOP GAME
CHANGING

PROJECTS IN TERMS

OF SCALE OR
POLICY/LEGAL
PRECEDENT AND
ELIMINATE BAD
SOLUTIONS FROM
THE TABLE
COMPLETELY

INDUSTRY.

E FLOWS

DECISIONMAKERS
RECOGNIZE AND
AGREE ON
ENVIRONMENTAL
FLOWS FOR
CRITICAL
STRETCHES BY
ALLOCATING THE
RIGHT AMOUNT OF
WATER, IN THE
RIGHT STRETCHES,
AT THE RIGHT TIME

SUSTAINABLE
FUNDING

DEDICATED
SOURCES OF
FUNDING ARE
ALLOCATED TO
ADDRESS CRITICAL
ENVIRONMENTAL
ISSUES IN THE
BASIN

POLITICAL WILL

DECISIONMAKERS
CHANGE THEIR
VALUES AND
PERSPECTIVES AND
BECOME WILLING
TO TAKE ACTION

Defense
Against Bad
Front Range

Projects

Water Bank

AG Transfers
Basin Study

Basin Study

Bi-National
Water Bank

Bi-National
Ag Transfers
DABFP




TheNature Q Management Questions

Conservanc
Protecting nature. Pres}efrwng life” Req U I rl ng M eaSU res

= [e\VA [(RMMERNETNT e Conservancy most effectively

oolo] fo[[aFY-R=Tolo B{oldV oo Servation strategies anggife]gls
across the Basin to achiev=sgXeelaglaglely! goal’> m[eXv do we
measure the effectiveness o™igIERW/e

Are our basinwide strategies eiis®’1vely improving the
viability of river basin targets and/or reducing pervasive,
system-wide threats? Are these strategies improving the
ability of the sites to achieve their conservation goals?

How do we obtain the information we need to evaluate the
effectiveness of our basinwide strategles and make decisions
regardlng resource allocation? W .
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Protecting nature. Preserving life.

June 2010 workshop:

Developed basinwide
“focal” targets

Refined results chain
Drafted goals/objectives

Provided guidance for
selecting indicators

Progress since June:

Further refined chain
Refined & mapped targets

Identified potential
Indicators

Progress on measures

This workshop:

e Propose & review

organizing framework for
measures

Propose, review & modify
Indicators

Develop ideas and
strategies for obtaining
the data needed to inform
the indicators
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TR — Targets (“Focal Targets”)

e Agquatic systems P N
— Small, medium darge rivers |
— Estuary
e Communities
— Montane ri
— .Semi=deseft riparian woodland & shrubland
— Desertiriparian w@)odland & shrubl
__— Delta Cienega (wetlands)
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TheNature Q Basinwide Conservation
Conservancy

TR — Targets (“Focal Targets”)

e Aquatic systems AT
— Small, medium, large rivers |
— Estuary
e Communities _
— Montane'ripgrian
— Semi-desentriparian woodland & shrubland “Riparian
—Desert riparian woodland&shruilan Riatemss
— Delta wetlands
peC|es (|
. ‘F ﬂ ; !::,. . Rlver” -i ll W, ater. - GWBiJ'FO ht fish
= “eMeditit R i < e 'reegpeci'es”
—Natlvesa pES e < ‘/f

" e Sl _ - Nested target
— Neotropical i | ral . inc. willow flycatCher «— y
p J ny _ Under Riparian

--

* target added after June works&




TheNature @ Basinwide Threats

Conservancy :
Protecting nature. Preserving life. Adapted from CRB Strateglc Plan
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e — A —

i ———

Altered flow regimes & reductions in flow, including

those caused or exacerbated by climate change

Non-native species — so far, only have basinwide strategy for

non-native fish

L.oss of floodplain cohnectivity (flow-related)

Water quality degradation — no specific basinwide strategy:

only addressed through flow' management




Create agency,
water user, and

Poltical pressure (from
Cangress, Dept of

Interior, progressive
states) on Bureau of
Reclamation to comply
with Securs Water Act

flows into policies

Imprave / Develop
State water

allacation madels

Falicy mechansms
developed to enable
integrated sustanable
waer budget acrass.

basin

4

Mult-state mulispecies
fecavery progeams
protect environmental
flaws, connecivity,
and habdat

Canservation finance.

mechanisms are Systems
created and piloted C Gl
wthin Colorada River
Basin and support al Fish Species

ather sirategies

C G O

Riparian &
Floodplain
Communites

Negotiale agresment
between Mexico and
US that provides.
sufficient base and
pulse envronmental
fiows at Deka

Regionwide
Invasive aquatic
and parian
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Protecting nature. Preserving life.

D
Jp)
> A
= i
(@5 (©)
e
s T
R
< o
S %)
ero
)
8 >9
W.Kmq
1
R,mm
o)
0 B3
W g <
Sn%
g =
= =
=
== )
n 8@
O Eo
s £8
£ S-S
o
s &
d = =
c Cc®
= f
ggnnUP
= T
g 50
E (&)
emn
O ==
— >
Edc
= ) &=
N

ty

B
QL
(TEE
o
L
(7p]
(o]
D
c
Q
£
C
O
(¥t
P
—
o
55
==
=c
na
ae
=
mr
a0
= O
) »v
m dl
Or
mr
=
o ©
=
cm
0@
o .S

e
s

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

e
L

-
o
ik

L
SRR

e
uaaﬁ i

e

e e

ST

Negotiating a bi-national agreement that provides for base

and pulse flows for the Delta

o
-

— Dam re-operation
— Smart water transfers

— Water banks

-
-

han

trategy

ISMS

INance mec

f

Iparian Invasives S

ble conservat

10N

Ina

INwi

ta

Develop

ing sus

de ri

Basi

Placeholder




oate apency,
water user, and
state buy-in and

Polfical pressure (from

.

Action steps to

Implement strategies
Measure progress

Threat reduction

objectives
Measure threat status

Biodiversity target

goals

Measure target status

Fegian wide
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Protecting nature. Preserving life. baSinWIde Indlcators (6/2010)

-
= W
A




TheNature @ What we won'’t do in this

Conservancy
Protecting nature. Preserving life. WO r kS h O p

e Spend much time on the results chain or on the
measures of progress that apply to the blue boxes

e Reuvisit the objectives
e Get hung up on terminology

e Determine how we will incorporate measures
Implemented at the priority sites

e Get all our indicators and data sources perfect



L




TheNature & : '
Conservancy @ Conservation by Desi gn

Protecting nature. Preserving life.

developing
strategies




Measures Vision

TheNature @

C-onservancy

Protecting nature. Preserving life.

* Regqular evaluation of the effectiveness of our
conservation investments guides our work.

e Conservation measures inform priority setting
and project design at all levels of the
organization.

- TNC Measures Business Plan

Approved by the Board of Directors
December 2008



TheNature @ Simplified Measures

Conservancy
Protecting nature. Preserving life. Ta.XO n O my

Status measures

conservation
measures
needed at all levels

Measure whether our strategies and
Strategy effectiveness ) actions are having their intended effect
measures within a conservation project of any scale
or across multiple conservation projects
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Conservancy @ Strategy Effectiveness Includes

Protecting nature. Preserving life.

Are our actions are having the intended
conservation effect?

» Measurable Objectives

@ntiwing indic@

» Monitoring of Indicators

» Analysis and Feedback to

Management
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C-onservancy u

Protecting nature. Preserving life.

-~ Strategy Effectiveness Includes:

. K‘i:—hx__
Strategy | 867
Implementation ~7

1|
Threat Reduction
)

A

N "

Impacts on
Targets
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C-onservancy

Protecting nature. Preserving life.

Objectives

Specify:

 adesired outcome (“maintain”, “increase”, “decrease”)
of indicator(s)

 how much of a change the design needs to detect (with
specified precision)

e timeframe

Increase total fish biomass by 20% between 2010 and 2020

Maintain vegetated acreage of at least 4200 ha in the Cienega de
Santa Clara for the next 10 years

Decrease municipal water use by 10% across the Upper Basin by
2020 through targeted conservation programs



TheNature @

Conservancy % Possible criteria for indicators

Protecting nature. Preserving life.

 Measurable/reportable at basin-scale with spatial units
(kilometers, hectares)

* Near-term response (careful with long-lived or rare
species)

 Ablility to document baseline conditions

« Known sensitivity or plausible link to conservation action

* Relative insensitivity to other factors

 Abllity to define goals in terms of quantitative changes

* Relevance to conservation target
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Conservancy Design Considerations

Protecting nature. Preserving life.

§ Invest in experimental
design and analysis to
establish causal
relationships or test
alternative strategies

1. Do you need to
establish cause-and-
effect or ascertain
which of multiple
strategies works best?

o /
NO

2. Can the results of
the strategy be Implement evidence-
formally compared YES based conservation
among multiple using meta-analysis to
projects/programs? draw lessons from across
\ / many projects/programs

&

Use appropriate before-after

sampling design to collect qualitative
or quantitative information to assess
the strategy’s effectiveness
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Conservancy Counterfactual Design

Protecting nature. Preserving life.

 Measure indicators where action is implemented
and where it is not

« Eliminates alternative explanations for what we
observe

e Supports conclusions that effect of conservation
action is likely not a coincidence

 |dentifies what happens without the action
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C-Onservancy (o

Protecting nature. Preserving life.

pilot

(Mulville-Friel & Anderson 1996)

Pilot community 1 Pilot community 2 Control community
(no education)
Water use Water use Water use
down down down
\290/0 \380/0 \31%)
| | | | | |
Before After Before After Before After

Alternative (true): Rainfall {f household irrigation]]
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Conserv ancy

Protecting nature. Preserving life”

Example

g Marine Protected Areas (MPAs)
¢ 1999-2000 Sites
@ 2006-2007 Sites

N

A Sian
Ka'An

> Silometer

Mexico
f 5 Chmchor'

Xcalek

%s/
,44
<0

1
Ff f Caribbean
' Belize [ % 4 ¢ Sea
‘1. ;
[‘..I ‘Lr.'— ) ‘
|

I| South Wat%? ’ Glover's Reef
| Caye J

{ jjé v ’ Gladden Spit

SEM:

Assess whether the

MPA strategy provides an
overall benefit to biodiversity
across the region.

Atlantic and Gulf Rapid Reef

Assessment (AGRRA)
e 1999 — 2000
e 2006 — 2007

e 6 MPAS created 1996-2001
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Protecting nature. Preserving life.

Example

g Marine Protected Areas (MPAs)
¢ 1999-2000 Sites
@ 2006-2007 Sites

N

A Sian

0 25 .
s%lometers

Mexico

Ei:‘r,%{ Caribbean
Belize [, 4 ¢ Sea

f P,l ‘1. :

[‘..I ‘.r.'— ) ‘

.-"
| South Water ’ Glover's Reef
| Caye ,J

| F#77P Gladden Spit

Short-term Indicator:
Total fish biomass (TFB)

6000 -

Fish Biomass

1999/2000 2006
Year

B Inside MPAs B Qutside MPAs

» MPA may be an effective
conservation strategy for TFB




TheNature @ Limits of an experimental

Conservancy
Protecting nature. Preserving life. ap p rO a.C h

e An experimental framework for evaluating
environmental indicators across sites is limited because
“treatments” and “responses” are not standardized:

* Implementation of environmental flows vary site to
site, ranging from discrete events to operating
policies; and

e ecosystems vary across sites (biogeography) and
different sites often monitor different outcomes

* A rigorous experimental framework is difficult to use for
evaluating long-term outcomes at large spatial scales.



TheNature @ Is system monitoring a better

Conservancy
Protecting nature. Preserving life. ap p rO a.C h ’?

 The condition of targets may have low sensitivity to
actions either because of spatial scale or other factors.

|t may not be feasible to monitor all of factors to account
for temporal variability of monitoring targets, in which
case long, high frequency time-series data are needed to
deal with variability statistically.

« It may take years to acquire data that can inform
management.
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Protecting nature. Preserving life.

|s system monitorin

approach?

EFC functions

Erwvironmental Floves

Environmenital Flos
Components

Floocs

Floodplain inundation

5 Ohjs

( Freshwrater Threat Reduction

Idertifisdt Obj EFCs
Ebj EFLCW REC 2 Objs
Ecologicall ision
- / edimert transport and
sustainablie
water
management Floadplain
ecosystems
) )
® &, . . Goal 1
() ) )
U U © U al U 10110 .
iver
ecozystems
o Ea)
C U U J
Goal 1
Reduce
downztream () ) )
constraints an . LA . . L/ . . . LA
environmental Estuary
flannes ecosystems
2 Goals
romote compstibilty of
loociplzin land use with
flooding 2 Objs
Floodplain areas
Ilodify water use available for floods
2 Objs \ -
2
FlsaEEE Moddify hydroposwer :
conzervation and bj PRIMARY ...
restoration "

Reduce
freshwater
invasive species

introcuctions
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Conservanc _ )
Protecting nature. Pres)efrving life” BaSI n Scal e Eval Uatl On

|dentify the most important conservation goals...

*Are these streamflow, habitats, ecosystems, species/populations,
or services?

Define measurable characteristics that will be sensitive
to planned actions

Balance between the need to attribute responses to
actions (measures with higher sensitivity to planned
actions and lower sensitivity to other factors) and monitor
condition of targets (measures that integrate effects of
other factors)




«— Institutional Learning Potential — high

«— Platform Site/ Pilot Project —

low

yes
replicable

no

Colorado River

Basin

L

Q

<

14

L

>

L

-

©

-lﬂé Invasive Species

o Control by Fire

o | Ft Hood, Texas

= | >%$500/r
lower RISK higher
commaon <— Ecological — endangered
slight <— Reputational — imminent
unlikely «— Legal — requirement

unimportant <— Uncertainty — problematic

Monitoring
Investment
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Protecting nature. Preserving life. m eaSU reS

Proposed indicators are-only-a-“strawman” — +=s o
For noWw, we're skipping the step of developlng objectlves
Hereticall ol P

Select indicators th@t are scalable from site to basin

Keep indigators: simple & reportable incommon um,t.;e 9.,
- river miles), giving-preference to measures that can be

.y Mmapped across the basin L
' ""-?fithre possible, We use others'’ measu#esﬁsﬁ%tartmg point
-~ for Gurown -_"-

: ""“scales =

x,.:;u qa:fth yet avallable basinwide P
> We will need to develop strategles to obtaln the necessary datas:
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Protecting nature. Preserving life. fram eWO r k

.+ Targetimpact measures == s

— ftrack the status of baS|nW|de focal targets mdependent of our strategles
and actions, or+ S

. Py

— track the |mpact of our Strategies and actions on the focal targets

e Threat reducu._g_n_#measu res T*r»

KAV
. "\\.'h_

T

T — track the status of basinwide threats, or : ‘r._

£, I‘-" ! ‘
' — track the reduction of threats in response fo. str js,and act|ons

ntation measlires

-Or progr‘ess In lmplemerrtm%basm\mde strategles and .
1S — ﬁ"“' ' < = ' kg. -zi =5 . o

"trac Iﬁhe status of"errablmg conditions at Phase 1 sites

,.%asures can be tracked spatla.ky ACH
nverxea_chesa&el.over time annually
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Organizing Framework = Colorado River Basin Measures

Target Measures Threat Measures Strategy Measures

Coarse Filter Fine Filter Proposed Reporting Units or Threat Proposed Reporting Strategy Proposed Indicator | Reporting Units
Target Target Indicator Map Indicator Units or or Map
Map
Altered Flows | % departure ’g Flow % of critical habitat
Large rivers: of flows from . restoration reaches where flow
~4 big river fish” reach-specific : needs are developed &
benchmarks implemented 1 X
Fish & Aquatic : 2
S?Stems % native fish/friver mile
within critical habitat
—_ \ and recruitment
m exceeds martality,
%
o -
O Map by river reach or Mon-native % non-native Map by river Mon-native Catch per unit effort, B
i 3 medium rivers: sub-basin, track annually | Fish fish/river reach, tracked  Q fish control ather indicators 2
pe rt-_—,_\A "3 species of concern™ S every X years

Sum e

Small streams:
Mative Salmonids

MNative re-
introduction

Stocking catch rate as
% of recovery goals

Floodplain &
Riparian Systems

Riparian Communities: | % native woody s
riparian overstory and !')';
Montane natural recruitment :' e
—
semi-Desert ! 4
Desert
I
1
T R
" L
HNeotropical Migrants Bird abundance trends
increasing within
= mapped critical habitat
,
"
i x

Mon-native
Vegetation
(tamarisk)

Altered Flows
& Floodplain
Connectivity

% floodplain
area
dominated by
inappropriate
OVEFSTONY

% departure
of flows from
reach-specific
benchmarks

Non-native
vegetation
I1I.il1.iBl-'l11l-‘I'I[

Flow
restoration

Acres of successtul
defoliation by tamarisk
beetle

% floodplain area
inundated by S-yr floed
within important
mlaces

Map by river reach,
tracked every X
Wears

Delta

Aicres of inundated &
vegetated wetland
habitat in Cienega de
Santa Clara vs,
baselines of 12,000 ha
& 4200 ha,
respectively

Altered Flows

% departure
from environ
mental flow
targets:

S0, O 3 -
ftfyr baseflow
£ 250,000 ac
ftfyr pulse
flow every 5
Vs

Tracked at X,
Y&2Z
lacations
annually




TheNature @ CRB Measures Issues for

Conservancy
Protecting nature. Preserving life. D I SC U SS I O n

'l!. I # A "_‘__ : \_'."f:":a, ARy
i'i

'Present |nd|ca
appropriate N

Modify indicator, if needed SR
Identify any desired values (th resholds)

_the indicator over the basm :
| Identlfy and discuss promlsmg data sources

Highlight important data quality or coverage |ssues
and

Elicit general suggestions on where and how often to
track this-indicator.




&;ﬁ%&%ﬂ? ‘@ Aguatic Systems — Target

Protecting nature. Preserving life. I n d icato r

Indicator: % of each type in “acceptable” flow; Aquatic Systems

% with “environmental flows” identified,; T Gpeeormgs
Source: USFWS critical habitat

——— Medium rvers:
to upper extent of The Three Species ;a
{approx. 100 sq km; 0.0117 cms) ity

oooooo S CNHP, TNC AZ & MM

Do we need it? Yes for flows:

Desired value or threshold: define what is
needed; Basin study has defined this for
much of the upper;

Best sources: basin study;

Coverage issues: Upper Basin only at this
point

Quality issues:

Where:
How often:




TheNature @ Fish — Target

Conservancy
Protecting nature. Preserving life. I n d i Cato r

Indicator: Number or percentage? of i Targets C7g
populations of each species (4 big; 5 ool L5

H 3 - 13 T} Medium River Warrmwater Fish K j lf ‘.:‘C WYOMING
medium; 3 salmonids) meeting “acceptable sorae g i), Comcgnion o

THC (2008). Arizona freshwater assessment ie {a /: 2 ™
£ % 7

goals with natural recruitment; waron " G T

CRRT Conservation Populations
THC (2008). Arizona freshwater assessment
THC. New Mexico fish atlas
"

D0 We need It?7 yes /

Desired value or threshold: based on recovery
goals and conservation populations; o

T

e )' CoLORADO
Dura ngo

724

* - River
t CO S c [ 4

Best sources: recovery plans; ‘- g

ARIZONA Flagataﬁ
Coverage issues: someone else is doing this, C"m‘“‘””‘i .
- - {L'L:' ) /; rf *Albuquerque
but does this cover the whole drainage? N

Fhoenix NEW MEXICO

Quality issues: taxomonic issuesaround || | | 2 Sile Rverge (
~ oy o @y Rt

suckers and roundtail (M

1 o
i A by, * Flannelmouth sucker
/ o gy Blughead sucker
' - 5 Roundtail chub

Where: a \
? F MExtco ™% JE 5 \
How often: O ozo o o = i [ .

Big River warmwater fish
Calorada pikeminnow
f Razorack sucker

V 4
k<

oo MNative trout
! Gila trout




The 3 . '
Cmﬁeggg Big 4 Fish — Target

Protecting nature. Preserving life. I n d icato r

Indicator:

RESERVOIR

25 50 Miles

Do we need it?

0 25 50 75 Kilometers

0 25 50 Miles

0 25 50 75 Kilometers

LAKE
POWELL

Desired value or threshold:

Figure 6. Location and relative use of Green River subbasin reaches (left) and Upper Colorado River subbasin reaches (right) by life sta;
Colorado pikeminnow. See Table 3 above for relative use ratings.

Best sources: T

FLAMING GORGE
RESERVOIRg S 7]

Coverage ISsues:

L
BLUE MESA

RESERVOIR

&

0 25 50 Miles

Quality issues:

0 25 50 75 Kilometer
0 25 50 Miles

0 26 50 75 Kilometers

Wh e I e Ll WEE t
s -
Figure 8. Location and relative use of Green River subbasin reaches (left) and Upper Colorado River subbasin reaches (right) by life stages of the

H OW Ofte n : razorback sucker. See Table 5 above for relative use ratings.




TheNature $¢ : _
Conservancy “ve* “Big 4” Fi sh
Protecting nature. Preserving life.

CoLoR coDEs
1 &
B eemoue
= -
B3 2= moderaty use
B 3-highuse
Spanming (ambryes & laruse in substrate] 3
Aduie -
~sT%

Subadult <

FLAMING GORGE
RESERVOIRG® I

= Lamas (disparsing] CO\-CF‘

FRLOR CODEE
3 o=mouse
B3t =tite use
B 2=rmodenate wse
B ehighme

% h T
L3 - G RESERVQIR
' #0.7 WFwESary & winter habiat .
Y
\%\?‘?}) '
50Miles
COLOR CODES
3 o=nouse
£ 1= little use
D 2= moderate use

B 5= high use
__Spawning (embryos & larae in subsirate) ey
s~ T4 &
po0
cono®

] 25 50 Miles
0 25 50 75 Kilometers

R e
F—— Larvae {dispersing)

BN River

"age . 1 in nursery & winter habitst
5

POWELL
Figure 6. Location and relative use of Green River subbasin reaches (left) and Upper Colorado Rive
Colorado pikeminnow. See Table 3 above for relative use ratings.
ey
== g v
i . f.,..%..m»,,,‘u ........ iveing g ‘P’lrg,?
=] %E MESA
cumsn 7 e (amparsing| RESERVOIR
TR 5
0 25 50 Miles

0 25 50 75 Kilometery

0 25 50 Miles
0 25 50 75 Kilometers

LAKE
FPOWELL

Figure 8. Location and relative use of Green River subbasin reaches (left) and Upper Colorado River subbasin reaches (right) by life stages of the

razorback sucker. See Table 5 above for relative use ratings.



TheNature ¢ Native Salmonids — Target

Conservancy
Protecting nature. Preserving life. I n d icato r

. Native Trout

Indicator: % historic occupied of M. g
i~

Sources:
CRRT - Colorado River Conservation Team (2010)
THC (2006). Arzona freshwater assessment

WYOMING

THC. Mew Mexico fish atlas 7 ‘:
——— Historic distrioution i)
Sources: e

CRRT - Trout Unlimited

Gila trout - Minckley and Marsh {2003}
Inland Fishes of the Greater Southwest
TNC. New Mexico fish atlas

NEVADA

Do we need it? No

Desired value or threshold:

Best sources: °

Coverage ISsues:

Albuglergue
*

NEW MEXICO

Quality issues: =

Where: AP
How often: O oo N %




TheNature " «The Three Species” — Target -

Conservancy
Protecting nature. Preserving life. I n d icato r

! {
Indicator: % historic occupied of |
= Current distribution ! . i
Sources ;‘
CNHP (2010). Data compiled from f . WYOMING
various sources. T s
THC (2008). Arizona freshwater assessment 1
TNC. New Mexico fish atlas
—— Histaric distribution 8 3
Source: ! 7
Bestgen and Bezzerides (2002). Status o
Review of Roundtail Chub Gila Robusta, :
Flannelmouth Sucker Catostamus Latipinnis, \.] ) i
and Bluehead Sucker Catostomus discobulus 4 :
in the Colorado River Basin Py *
' 5

Do we need it? No

: ) l
Q&agd
Junction\-

Desired value or threshold:

Best sources: o

Coverage ISsues:

Albuguergue
*

NEW MEXICO

Quality issues:

Where:
How often:




TheNature @

C-onservancy

Protecting nature. Preserving life.

Indicator

Indicator: e Example indicator data

Do we need it?

Desired value or threshold:

Best sources: e Example reporting/map

Coverage ISsues:

Quality issues:

Where:
How often:




TheNature

Conservancy Target Indicator -- Fish -.

Protecting nature. Preserving life.

- - - - - 10 - Main Channel
Indicator: % native fish/river mi and . e .l
recruitment exceeds mortality 5 6
2 4
=
i 2003 2004 2005 2006 2007 2008 2009
Do we need it? No vears

Upper Colorado River, Adults

Desired value or threshold: -

Elm ]' E
L= |
Best sources: Upper Basin Recovery - M !

Program,

[
W0 1N W Wed W08 2000 2002 004 2000 WO WAZ 10M 1B tME 000 M0 MM o0

Figure 1. Estimated numbers of Colorado pikenunnow adults (= 450-mm TL_) and recruts (400—449 mm TL) i the Colorado Raver subbasin for 1992
i 1

H m."l?rz_?r:? :":1“;3?:;0:: \imi::hh:;{';;:[.nfl'::tr;]\‘i:::?r:‘;ﬂiﬁ;:e‘:’:?l?:;dﬁ’rmﬁfm:::.'; 1'ewntsrlal’;dd:“nl‘isﬁn“:zlsnjl;p hir‘rrir:ll'ia as
Coverage Issues: o T Loy S
P ,‘mﬁ‘iﬁ" - f E;-'E::A-u —
e e . F el
¥ 'gff.‘“f*’r‘”:"”“? ;;;’ g ,«»—ﬁ”"ﬂ >
I = t = N <r“\_‘f'_,—£n\\ﬂ.\/\ i ..h q}f{
Quality issues: e e e
™ Sl S - O - I
N Y N
2 S AN .
_ . " 4 L 4
Where: Map by river reach or sub-basin RV + ORI
&,, 9 % 50 75 Kiomeerd
How often: Track annually N o




TheNature

Conservancy “er  Target indicators -- Fish  «&8

Protecting nature. Preserving life.

Upper Colorado River, Adults Upper Colorado River, Recruits
1400 1000
1200 | 0
300 4
E E
2 1000 . I 2 700+
= =
g BOO -E 200 4
B B 500
o =
i T <0+
o =3
S 400 3 200
" k- '
mﬂ 7 “V “V
200 A =
100 4 =
i L I J- }
T T T T T T 0 T T T T T T
1280 1982 1804 1996 1898 2000 2002 2004 2008 1820 ez 1004 1994 1998 2000 2002 2004 2006

Figure 1. Estimated numbers of Colorado pikenunnow adults (= 450-mm TL) and recruits (400449 mm TL) 1n the Colorado River subbasin for 1992—
1994, 1998—2000, and 2003-200
White (2009), and Osmundson Green River Basin, adults Green River Basin, recruits
called for in the U.S. Fish and

1000

- N )
- i
. |

;




TheNature @ Threat Indicator — Altered

Conservancy
Protecting nature. Preserving life” F I OWS

Indicator: % departure of flows from reach-
specific benchmarks (fish, cottonwood or
aquatic system whichever is more stringent);

Example indicator data

Do we need it? yes

Desired value or threshold: varies by
node

Best sources: USGS streamflow data,
metrics from Basin Study

Coverage ISsues:

Quality issues: best metrics assume daily
flow data, but modeling is monthly only

Where: Map by river reach based on
CRSS nodes
How often: 5-yr moving average

A
e
},\ij RiverW

nnnnnn

unction,




TheNature

Conservancy @ Threat Indicator — Non-Native_.
Protecting nature. Preserving life. I: i S h

Indicator: % non-native fish/river mi; « Example
indicator data

Do we need it? yes

Desired value or threshold:

Best sources: Upper Basin Recovery « Example
Program, reporting/
map

Coverage issues: not available for all medium river fish;

Quality issues: best data available for listed species; some
information for conservation populations; Colorado an issue

Where: Map by river reach
How often: Track every X years




Conservancy
Protecting nature. Preservlng life. ReStO ratl on

The[Nature @ Strategy Indicator — Flow -

Indicator: % of conservation reaches e Example indicator data
(phase 1) where flow needs are developed
& implemented (for fish targets and
aquatic)

D0 We need It?7 yes

Desired value or threshold:will be
determined
Best sources: Upper Basin Recovery Program, | | © Example reporting/map

FLOW RECS: History _

«"15-Mile” Reach (Kaedmg
and Osmundson 1989)

UPPER COLORADO RIVER BASIN

Coverage issues: may not be available “Flaming Gorge (USFWS
beyond recovery programs sYampa (odd ot
Oual itv issues: » Gunni / Colo (McAda
2003)

sDuchesne (Modde and
Keleher 2003) —a

*White (Irving et al. 2004

Where: Map by conservation river reach ~ under revision)

«Price (UDWR and PDO —
in progress)

How often: Track annually -




FLOW RECS Hlstory

| AR Y "

«’15- I\/I|Ie Reach (Kaedlng
and Osmundson 1989)

eFlaming Gorge (USFWS

TR

UPPER COLORADO RIVER BASIN

N

Z - <0 &
AMLES

O i2¢ 248 972 96 sz A4
[E— : } ! ! | KLOWETERS

1992)

eYampa (Modde et al
1999)

e Gunni / Colo (McAda
2003)

eDuchesne (Modde and
Keleher 2003)

White (Irving et al. 2004
— under revision)

— 39°

NORTH

*Price (UDWR and PDO — {
INn progress)

ot Lol DeRs Arieile- OO TG

WYDM ING

SOUTARE D e — [ T T T T ool
m 4 GOLO::l
Rz I
‘-\..,’_,g ! EP
% o E N GCRAIG
VVVVVVV ‘ M»—"/’L,—\J
\ -
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Aangs:
§ e 4 W
o
E
10
u ‘ L
T|O
G AR
=N H ‘ A e ey
% ! (] aPRiNGE
(0]
§ |
]
' |
& T e
iy

LARE POWELL -



&;ﬁ%ﬁlﬂe ‘@ Strategy Indicator —Non- g

Protecting nature. Preservlngllfe Natlve FISh COntrOI

Indicator: number of control ° Northern Pike Catch Rates, Yampa River
programs in place (16 sites)

Lt
W

# of fish/hr of electrofishing

= —

(=] Wh — Wh 2]

| | | | |

T

T

I

]

Fl

Do we need it? yes

2004 2005 2006 2007 2008 2009

Desired value or threshold:

Best sources: Upper Basin Recovery e Example reporting/map >
Program,

Coverage ISsues:

Quality issues:

Where: Map by site
How often: Track annually




TheNature @

C-onservancy -

Protecting nature. Preserving life.

Strategy indicator — Non-
native fish control

Legend
Non-Native Fish Control
— o

No




TheNature @ Strategy Indicator — Native s

C-onservancy

Protecting nature. Preserving life.

Indicator: Number of existing stocking
programs in place that are meeting goals;
long-term goal is to eliminate the need for
stocking programs;

Fish Re-Iintroduction

Do we need it? No, unless recruitment is
not happening, then you might look at a

site to judge why population size goals are
not met

Program’s Performance to Meet Annual
Bonytail Stocking Goals (%)

Green River Colorado/Gunnison Rivers
Middle Lower
2005 112 58! 114
2006 9 61 104
2007 101 101 105
2008 143 100 111
2009 101 100 95

Shaded cells indicate years when stocking goal was not met (i.e., <100%)
! Fish were stocked in other locations.

Desired value or threshold:

Best sources: Upper Basin Recovery Program,

Coverage issues: available for endangered
fish programs

Quality issues: assumes “goals” are
biologically relevant

Where: Map by critical river reach
How often: Track annually

Legend
Endangered Fish Reintroduction
Bonytail

Dty Doyl e




TheNature §®  Strategy Indicator — Native B

Conservancy e ! . :
) Fish Re-introduction

Protecting nature. Preserving life.

Program's Performance to Meet Annual Legend
Bonytail Stocking Goals (%) ) _ )
Endangered Fish Reintroduction
Green River Colorado/Gunnison Rivers == Bonytail
o Razorback
Middle Lower o
Razorback, Pikeminnow
2005 112 581 114
2006 95 61 104 LA YRR\ Y e [ o %"n-»w )
2007 101 101 105 ' i . e \ Sy
2008 143 100 111 TN e A Py
2009 101 100 95 ' F
Shaded cells indicate years when stocking goal was not met (i.e., <100%)
! Fish were stocked in other locations. y
o;ﬂ ﬂ&’&
2
1600 %
g 1400 : ) 5 ; o N ._.f."'?',!{'{g,_.'
'—: 1200 27N, : a3
£ 1000 e é . A .
=3 | f
g 600 |y &
5 400
8
= 200
0 4 . . . . . . . . . ) San
.
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 77 Rives & 28 o S0 Milps
Year




&E}lﬁ%}ég @ Riparian Systems — Coarse B

Protecting nature. Preserving life. Targ et I n d i Cato r

Indicator: % or acres of each expanded s ey ™ 3

Riparian type (Source: NLCD, 2006; Bailey, 1995)

type in “acceptable” condition; acceptable e LY o T

based on native dominated cover; e\

Delta wetlands {Source: ProNatura)

/

NEVADA

Do we need it? yes f /

Desired value or threshold: 7 /
fii

. CoLoRrADO

Best sources:

¥ .'5-_ ARIZONA e
Coverage issues: Sy o
Quality issues: issues around not picking &y
up riparian with this data set where lots of (3 g ) e
rock Ao

o KA £ Apache Highlands
_ B S Gy AT Gl
Where: at phase 1 and across the basin . . w(’i ) e

; { .
f . :l ‘‘‘‘‘‘ L——-;_.u,f Sonoran Desart
I IOW 0 en . (JD_ 4 & 100 D LT { Mojave Desert




&ﬂiﬁgﬁ‘; ‘@ Neotropical Migrants —

Protecting nature. Preserving life Targ et I n d i Cato r

Indicator: progress toward recovery goals
for SW willow flycatcher; for upper and o| | i

~ - Southwestern willow fhycatcher
5

lower basin — riparian is adequate for rest of S P ccal b
S peC i eS ; 'ID'EIEE:ZZZEEJ;SSRB fe-fiier RS 5

TMC, Arizona chapter.
Problatura (2010

NEVADA

Do we need it? yes

Desired value or threshold: Nz
Best sources: R
Coverage issues: C
N ,‘ . 4\ "\’ ¥ NEW MEXICO
Quality issues:
} - \5\
{‘ ‘ l“‘ El.Raso
Where: i F Moo REe ol 50— e
How often: (=2 - Wy 1\ \




TheNature @ Target Indicator —Riparian

Conservancy
Protecting nature. Preserving life” CO m m u n iti eS

ttttttttttttt

Indicator: % native woody riparian .
overstory by system type (i.e. montane big
river) and natural recruitment (Merritt
and Poff methods?); in future, could be
age class based on lidar?

o GLS T

RIS, Fasreas of Foeclamaion

E 3D 15 o 30
& LT Y
GE0/Graphics, Inc.
Py A W

Do we need it?yes

Desired value or threshold: 22000
Best sources: 70000 — :
Coverage issues: not available 2 sooo s
Quality Issues: variable to nonexistent o H EE H H
0 [ m : |
Where: Map by river reach e - 2
HOW Often: TraCk every five years Figure 11. Comparison of riparian and marsh communities across mapping years.




TheNature
C-onservancy

‘@ Target Indicator —

Protecting nature. Preserving life. N eOt ro p i Cal M ig ran tS

Indicator: Bird abundance trends
Increasing within mapped critical
habitat

Do we need it?no

Desired value or threshold:

Example indicator data

Best sources:

Coverage issues: Lower basin only?

Quality issues:

Where: Map within critical habitat
How often: Track every five years

1

:‘» L]
"i?f‘;:'{t\,ﬁ,\\
\ '

0 20 40

| S T TS |

Legend

[ 2008

80 Kilometers




TheNature Target Indicator —

Conserx-f*ancyr <’

Protecting nature. Preserving life. N EOtrOp i Cal M ig rantS

Systam-wide plots surveysd
{n=E0) in 2009 are hignlighted
n rad. Dua b0 the large study
area and small plot size, some
plots are overdaping and this map
Eshows Ihe distabution of
plots throughaut the study anea

Legend

-mr\ru;sd_zllﬂﬂ

o 20 40 ={n] Kjlamelewsl
|




TheNature

Conservancy @ Threat Indicator — Tamarisk *“H

Protecting nature. Preserving life”

Indicator: number phase 1 sites with |
“adequate” woody control programs CW(”,()

Grand Canyon Trust. (2007).

National Institute of lrwasive Speci ce. (2008). ;, WYOMING
National Park Service (Caplt ol Re f (|997) B e

Natio naIPakS ervice (Dinosaur Natl Monume nt(2005)t [

Ribbon of Gre:

e ,

Sonoran Institute. (2003)
Southwest Exotic Plant Mapping Program. (2005).

DO We need it? yes ngur::alfofrl’ledfafnaglljon (2004). {1 WoE

Utah State Universiy. (2008).

RNET

Grand
Moab Junction

Desired value or threshold:

[ ] ‘\\\ Lasi ¥ COLORADO
Best sources: (L, *
c"‘ . : ::'.
1 . CALIFORNIX 3 - ‘;-i" a
Cove raqe ISsueS. = . _'."" ,. :\buquerque

Quality issues: tamarisk mapping is very —— o,
inconsistent; (LN QR e

® Point data

Where: G e [ e
How often:




The a .
CO;@?E}&};? @ Threat Indicator — Altered

Protecting nature. Preserving life” FIOWS &_ FIOOdeain Con neCtiVity

Indicator: % departure of flows from e Example indicator data
reach-specific benchmarks for riparian

Do we need it? yes

Desired value or threshold: varies by
node

Best sources: USGS streamflow data, e Example reporting/map
metrics from Basin Study

Coverage ISsues:

Quality issues: best metrics assume daily
flow data, but modeling is monthly only

Where: Map by river reach based on
CRSS nodes
How often: 5-yr moving average




&ﬂiﬂ}lﬁe @ Strategy Indicator — Floodplal_.

Protecting nature. Preservlng life” ReStO ratl O N

Indicator: Number of sites where woody
Invasives treatment and riparian
restoration work is occurring; Progress at
each site (acres of treatments and
restoration);

Do we need it? Yes (duplicates slide

Iad adY
UU} .
DNaoacivad vialhiiia AavrtherachalAl — — - . |
LJCTOIITTU VAIUT Ul U1 COoOI1UIU tE Dlstributmn of- _\.\1 -.‘x -
_ ] . ° Tamarlsk Leaf\ Beetle (Dfo rhabda carinulata) .
Best sources: tamarisk coalition for cmmoﬁ.mau 200 SR i L
beetles [ ‘~—mw gRlree -

Coverage ISSuUes:

Rcid Prudars # Utahf,

Absert 07
‘ infequent indhckiats (14 |
Smad Estatishment (323 3

.wmw e i
g Y 5 W TR
I f M & b

Quality issues: not peer reviewed; {7 f___‘ P

4 -
i » L =
N e

- 1 ‘]..

Where: Map by river reach
How often: Track every five years




TheNature @ Strategy Indicator — Flow e

Conservancy
Protecting nature. Preserving life ReStO rati O n

Indicator: % floodplain area inundated by 5-yr
flood within important places (e.g., Ouray
NWR);

Do we need it? No — more of site based metric and not
current basin-wide strategies

Desired value or threshold:

Best sources:

Coverage ISsues:

Quality issues: can you get to geomorphology
changes?

Where: Map by river reach
How often: Track every ten years

« Example
indicator data

Example
reporting/map




&;ﬁ%ﬁ@ @ Target Indicator — Delta

Protecting nature. Preserving life” Wetl an d S

Indicator: Acres of inundated &
Vegetated habltat Imperil19d Species (G1-G3) Count fL
G

2-3
—4-6

—_—T7-8

Source: Osvel Hinojosa

Do we need it?

Desired value or threshold: 12,000 ha
inundated, 4200 ha vegetated

Best sources:

Coverage ISsues:

Quality issues:

Where: Cienega de Santa Clara . N
How often: Track every five years _ | L A




TheNature ‘@ Threat Indicator — Altered s

Conservancy
Protecting nature. Preserving life F I OWS

Indicator: % departure from environ- e Example indicator data
mental flow targets for Delta riparian
systems

Do we need it?

Desired value or threshold: 50,000 ac-
ft/yr baseflow; 250,000 ac-ft/yr every 5 yrs

e Example reporting/map
Best sources:

Coverage ISsues:

Quality issues:

Where: Track at X location
How often: annually







TheNature 4%  Progress measures from the

Conservancy _
Protecting nature. Preserving life. reSU ItS Ch al n

Example:

Intermediate Result:

Bureau of Reclamation takes leadership role in the integration
of environmental flows in Colorado River basin study and

basin states support such integration. o
[ B ( !

1 Objective: = [T | &
. . “';_lw" = "‘:u;
By 2011, the Bureau of Reclamation and all basin —
states support the concept of incorporating environmental ~— '"'.'.:"""

flow metrics and needs into the Basin Study

AN Indicator: =)=

# states supporting environmental flows in Basin Study

A

Miradi Table




TheNature &  Measures to track status of

Conservancy “enabling conditions” at Phase |

Protecting nature. Preserving life. S i teS

e Basin maps showing number

of phase I sites: e R s
. Py e o f Headwaters
— with CAPs completed through 7
meaSU res f:f ‘f Yampa-LittIe Shake-
— with public/private funding in Nefadd ! =
place to implement site-specific L
strategies /
— with key actions implemented ] Escalarte &
(e.g., flow needs determined, ¥ ﬂ\
flow restoration, non-native fish - St oo SE R |
control, woody invasives £ Sy an
control) b\ \ |
= - - o " Bill Williams ARIZONA !
- Wlth measures & monlt-orlng In CALIFORNIA " P, ff ;L:ni Headwaters
place to evaluate effectiveness of , """’ :
key interventions - _ LA
— Capacity, especially project T /sia-son Francisco
management/coordination | é.ndﬁa Sanricros f
— No of sites participating in L /N E
communication network? MEXICO T e T8 Lonrpe v

= Phase | Sites

k- . N Phase 1 Sites - tracked
0 30 60 3 126 160 240 | for enabllqg conditions

——— E ¥




TheNature
C-onservancy

Protecting nature. Preserving life.

E
o \ Caribbean Sea £ Id=a/Planning
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TheNature &M |Ntegrated Water Management:

Conservancy Balancing human & environmental
Protecting nature. Preserving life” needs

e From results chain:

— “Reduce risks that the water needs of
humans and the river ecosystem Do we need to measure

cannot be met simultaneously under this outcome separately?
a changed climate” t ) A

— “Meeting environmental flow needs
basinwide is incorporated into water
supply allocations and operations for
meeting human water needs”

e From vision: “Indicators of
sustainability include healthy ecosystems,
biological diversity, adequate and reliable
water supplies for healthy communities
and strong economies, and
interconnections between and among the
River and its users”

e Suggestions for indicators:
— % reduction in human-

acre-feet)

Volume (million

environmental flow conflicts | IDYEAR FUNNNG AVERAGE BASNWATERUSE |
— % departure from established —10YEAR RUNNG AVERAGE BASH WATER SUFRLY
ecological flow benchmarks D
— % of flow-dependent targets needs

met by responses to water deficits Galendar Year
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Conservancy @ How it fits together

Protecting nature. Preserving life.

Measures

status of basinwide
targets

4

Implementation of enabling

biological health

_ rogress
strategies Prog

Phase 1 sites

Target status biological health

Threats threat reduction
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Conservancy @ Next Steps

Protecting nature. Preserving life.

e« Summary report from this workshop (how far did we get, some refinement, gaps) — march
2011

— Refine Delta indicators
e Floodplain connectivity indicator
 Refine objectives & indicators in results chain

« ldentify basinwide tamarisk strategy, if there is one — Terri to take this on as needed, inc.
results chain. Focus on basinwide enabling (funding): recovery programs, extending
control act, etc.

 Feedback on & edits to Miradi table — Robert to take lead on this. Including possile
refinement of indicators for benefits provided to humans

 Developing framework for “state of the basin” report, summarizing the status of our
measures.

« Next cut on “new” basinwide goals and extent to which phase 1 sites contribute, including
new maps with targets and sites overlain — Terri, Jan, John

— Revise basinwide targets to combine aquatic & riparian and re-map

« Develop plan for data management and acquisition — do we contract, do in-house,
influence/piggyback on agencies & partners, etc. Scope this in March 2011 report.

e Need to revisit need for indicators for human benefits
e Send out workshop materials, including maps, to group
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What we liked

Maps, strawman
Liked materials on table

Good info to take back to
partners

Strawman was helpful, as were
maps

Liked quick flyovers, previews
of all related indicators

More productive than June;
smaller, more managable
scope to bite off

Deeper dive into science

Appreciated work put into it in
advance (3)

Conceptually easier to follow

@ Workshop review

Protecting nature. Preserving life.

What we would change

Have materials in advance (3)
Too hung up on data
availability

Overwhelming at times,
needed more time to review
and reflect in advance



