MANAGEMENT OBJECTIVES

Objectives will look at capabilities of post-dam resource constraints.



DRAFT | -
'GLEN CANYON DAM MANAGEMENT OBJECTIVES |
March 16, 1998

PURPOSE

puiﬁ management objectives is tg e measurable standards of
to be achieved

BACKGROUND

The Operationof Glen Canyon Dam Final Environmental Impact Statement states that an
Adaptive Management Program (AMP) will be initiated following the issuance of a Record of
Decision by the Secretary of the Interior. The concept of adaptive management is based on the
recognized need for operational flexibility to respond to future monitoring and research findings
and varying resource conditions. The purpose of the AMP will be to develop modifications to the
Glen Canyon Dam Operations and to exercise other authorities under existing laws to protect,
rnitigate adverse impacts to, and improve the values for which the Glen Canyon National

Principals which guided the design of the AMP include:

* Monitoring and research programs should be designed by qualified researchers in direct
response to the obje

* A process is required to coordinate and communicate - management-agency

Revised 3-16-98



agencres that
wittbe participateing in the AMP in order to clearly identify management needs to the researchers.

Imtlatmg this process will facilitates and expedltes momtonng and research demgns when-the
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CULTURAL RESOURCES

,,,,,, jon= Cultural resources include prehistoric and historic archaeological sites, structures and
propertles of interest to all Americans. Of particular importance are traditional cultural
properties, sacred sites, collection areas, and other resources that are important to Native
Americans in maintaining their cultural heritage, lifeways, and practices. Cultural resources are
nonrenewable and irretrievable if lost.

MANAGEMENT OBJECTIVES, STAKEHOLDER INFORMATION NEEDS, MANAGEMENT ACTIONS

MO1
Conserve in situ all the downstream cultural resources t take int

SIN 1.1: Develop data and monitoring systems to assess:

SIN 1.1a Types of degradation; threats

SIN 1.1b Rates of degradation

SIN 1.1¢ Define immediacy of threats to resources
SIN 1.1d Protection methodologies

SIN 1.1e Protection, monitoring and research costs

If in situ conservation is not possible, design mitigative strategies that integrate the full
consideration of the values of all concerned tribes with a scientific approach.

SIN 1.1  Characterize through scientific study and data development al! assumed
historical and current values of resources to tribal nations and to general public

SIN 1.2 Develop data systems to assess variable risk of damage/loss of differing
resources/sites from preferred and alternative strategies and operating criteria

SIN 1.3 Develop mitigative costs
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MO2
Protect, and maintai
cultural resources, §

> impacted by dam operations.

SIN 2.1  Characterize historic and current religious associations of all sites associated with
impacts of dam operating criteria

MO3

Maintain and integrate all cultural data recovered from monitoring, remedial, and mitigative action
and incorporate these data into the evolving research designs for understanding the human
occupation and use of the Grand Canyon.

SIN3.1  Characterize all cultural resource sites as to the specific associated
management/research needs, i.e.; preservation, stabilization, documentation, etc.:
“under alternative operating criteria

SIN 3.2  Preservation, stabilization and/or documentation of cultural resources as impacted:
by sediment resources associated with alternative operating criteria

SIN 3.3  Preservation, stabilization of flood terraces holding cultural resources

SIN3.4 Evaluate flood terrace stability necessary to maintain cultural resources and
terraces at pre-dam conditions

Revised 3-16-98



HYDROPOWER

maximize the value of long term firm power and energy generation within the criteria
and operatmg plans established by the Secretary under Section 1804 of the Grand Canyon
Protection Act.

L3

MANAGEMENT OBJECTIVES, STAKEHOLDER INFORMATION NEEDS, MANAGEMENT ACTIONS

MO1
Maximize the value of long-term power and energy generation within the criteria and operating
plans established by the Secretary under Section 1804 of the Grand Canyon Protection Act.

Information Needs:
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Exam'ples: Native wildlife resources; bats, sheep, riparian birds

MANAGEMENT OBJECTIVES, STAKEHOLDER INFORMATION NEEDS, MANAGEMENT ACTIONS
MO1

Protect, restore, and enhance survival of native and special status species (federal, tribal, and state
designations). Ensure that the required habitat for these species is preserved. Maintainnative

Original Information Needs for MO 1;

1. Define and specify ecology of native faunal components, especially threatened and
endangered species; including evolutionary and environmental changes, natural range
of variation, linkages, interdependencies, and requirements

2. Monitor species population to detect departures from natural range of variation
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3. Monitoring changes, declines in special status species and characterize ecosystem
changes to benefit species

Original Information Needs for MO 3 which was moved to MO 1:

1. Define food chain associations, interdependencies, requirements, eic., for native species
population targets.

2. _Monitor impacts of alternative operating critieria on food chain associations.

MO 2
Maintain a natura! age-class distribution throughout the majority of natural range in Glen and
Grand Canyons, emphasizing the need to recruit into breeding age classes.

Original Information Needs for MO 2:

1. Determine species’ natural ranges (pre and post dam)

2. Determine historic age class distribution (pre and post dam)

3. Assess natural range and age class disruption, changes, constraints, probable long-term
viability implications to species; assess alternate habitat, ecology assoc:atlons

(specifically age class); and ecosystem associations

4. Monitor impacts of alternative operating criteria on ecosystem and ecology

requirements of species : _ —

Managentent Gbfective 43 (Identified as Info Need under MO #1 - moved.)
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Bﬁg'fﬁif Information Needs: (these were associated with MO #5 on original MOVIN document,
Pg. 10; renumbered to MO #3 after 2-25-98 meeting - due to deletions of MOs 3&4)

1. Characterize historical and current populations of Kanab Ambersnail and their
locations (Note: Tony Morton suggests that this old Info Need be deleted because it is
now addressed through SIN 3.3, SIN 3.5 and MA 3.1, MA 3.4)

2, Determine ecology and ecosystem related requirements for Kanab Ambersaail to
enhance 1996 levels (Note: Tony Morton suggests that this old Info Need be deleted
because it is now addressed through SIN 3.3 and MA 3.5, MA 3.5b)

3. Maonitor changes in populations, health, and character of Ambersnail

i[.-l.. . ]. l l . E E!] ] I‘

- (MO #6

was deleted, so Original Info Needs were deleted.)
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WATER RESOURCES

Examples: High quality water; Water quantities; §

MANAGEMENT OBJECTIVES, STAKEHOLDER INFORMATION NE_ED§, MANAGEMENT ACTIONS

MO1
The Secret;ﬂy

tl and subject to the g ver:tineladim ;
t: Gran Canyon Protection Act of 1992, the Colorado River Compact the Upper
Colorado River Basin Compact, the Water Treaty of 1944 with Mexico, the decree of the
Supreme Court in Arizona vs. California, and the provisions of the Colorado River Storage
Project Act of 1956, and the Colorado River Basin Project Act of 1968 that govern allocation,
appropriation, development, and exportation of the waters of the Colorado River Basin,

Original Info Needs:

1. No information needs specified

MO2
antam water quallty atl 2 needs

Original Information Needs:
1. Moniter water quality changes with time

2. Monitor water quality as compared to state and federal standards

3. Measure water composition and temperature and their changes over time
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SEDIMENT RESOURCES

2 p Al; 1 To maintain a range of sediment
deposns over the long-tcml, mcludmg an annually flooded bare-sediment (unvegetated) active
zone, a less frequently flooded vegetated zone, terraces (within the 45,000 cfs river stage), and
backwater channels. Fhe-goat-of Managing sediment resources will be on a reach-scale basis.
Should significant and localized adverse impacts occur, site-specific mitigation would be

considered. atong-withrpossible-modifications-to-dameperations-:

Examples:  Flora and fauna habitat; Beaches for recreation and visual values; Nutrient
. transport

MANAGEMENT OBJECTIVES, STAKEHOLDER INFORMATION N EEDS, MANAGEMLNT ACTIONS

MO 1
Maintain 2 long-term balance of river-stored sand to support maintenance flow (in years of low
reservoir storage), beach/habitat-building flow (in years of high reservoir storage), and
unscheduled flood flows. Maintain system dynamics and disturbance by annually (in years which
Lake Powell water storage is low) redlstnbutlng sand stored in the river channel and eddies to

(Note: this was previously Objective #4)

- Original IN’s for this MO:

1. Define historical and current (character and structure) levels of river stored
sediment in system and associated flow regimes

2. Define minimal levels of river stored sediments necessary to maintain long term
sandbar, backwater, instream sediment deposits

3, Develop procedures to monitor and predict impacts of alternative operating criteria

{(flow regimes) on river stored sediment, and impacts in select reaches
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As a mini fr ead %, maintain the number and average size (area and thickness) of
sandbars ahd back ; __________________ between the stages associated with flows of 8,000 and 45,000 cfs and

thenumber-and-average-size-of backwaters-at-8;000-cfs (Note: strikeout was moved fo Fish &
Aquatic section) that existed during the 1990/91 research flows.

(Note: this was previously Objective #1)

Original Information Needs for this MO:
1. Characterize sandbar/backwater baselines and character and structure in 1990/91

2. Working with various resource agencies and specialists, select most appropriate flow
levels/regimes to determine baseline for comparisons for all resources

3. Monitor future changes in sediment and define balances (channel, ba:iks, bars) and
hydraulic processes necessary to maintain 1990-91 sandbar levels

4, Evaluation of flow regime impacts on terrace and cultural resources

5. Evaluate historical sandbar/backwater change, and develop methods for predefining
heach and sandbar change under alternative operating criteria

6. Determine implications of alternative dam operating criteria on beach and sandbar
and backwater character and structure

MO3 -
Periodically increase the average size of sandbars above the 20,000 cfs river stage and number and
average size of backwaters at-8,060-cfs to the amounts measured after the 1996 test of the
beach/habitat-building flow in as many years as reservoir and downstream condrtlons allow.

(Note: previously Objective #2)

briginal IN’s for this MO:
1. Define 1996 and 1990/91 backwater ecosystems and associated flow regimes
2. Define historical variation in backwater number and character

3. Define changes between 1990/91 and 1996 in sediment and backwater resources
character and structure associated with dam operating criteria
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4, Define all linkages, associations, interdependencies, etc.; of physical sediment
resource and backwater resources to biotic entities

5. Define processes necessary to maintain backwaters at 1990-1991 and 1996

MO 4 .

Maintain system dynamics and disturbance by redistributing sand stored in the river channel and

eddies to areas inundated by river flows up to 45,000 cfs in as many years as possible when
downstream resources warrant and when Lake Powell water storage is high. Fhredegree-to-which
: | ored . sod oot l on—tt

1 . (Note: this was previously Mgmt Objective #3)

Original IN’s for this MO:

1. Define character and structure of all beaches and backwaters in system after 1996 .
test flows
2. Develop methodologies to define future flow regimes to maximize benefit to sediment

and backwater character and siructure

3. Develop an assessment of dam operation impacts on range of variation in sediment
and other resources within riverine corridor and the associated processes that

created these ranges

———
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FISH AND AQUATIC

yertiv areto protect and enhance native fish populations in Glen
recreationally-important cold water sportfish populations in Glen

Canyon, and the aquatic foodbase upon which they depend.

Examples:  Native fishes; Non-native fishes; Aquatic flora

MANAGEMENT OBJECTIVES, STAKEHOLDER INFORMATION NEEDS, MANAGEMENT ACTIONS

Native Fishes;'

MO1

Maintaimror Enhance the existing population of humpback chub at-or above 1987 fevels
determined by April/May hoop-net monitoring in the lower 1,200 meters of the Little Colorado
River. (Focused at fish >200mm, and should include a fish health assessment.) Maintain levels of
recruitment of humpback chub in the mainstem and Little Colorado River, as indexed by size
frequency distributions and presence and strength of year-classes. (Focused at young-of-year and
juvenile fish, and should include a fish health assessment.) :

Original Informat_ion Needs Native Fish/MO #1 - Chubs:
1. Monitor aduilt humpback chub populations and evaluate population level trends
2, Monitor levels of recruitment of humpback chub in the mainstem and the LCR

3. Monitor quantity and quality of chub backwater and near shore habitat in mainstem

! Note that Critical Habitat has been designated in GC for both razorback sucker and humpbaék chub, As.
Critical Habitat for razorback sucker, GC may have a role in recovery as a reintroduction site. Such
actions would need to be guided by the recovery plan (now in prep) or regional implementation plans.
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4, Determine and identify surrogate native or non-native fishes for evaluation of health
factors for humpback chub

5. Develop a backwater quality index, using existing data for humpback chub

6. Evaluate impacts of sampling methods and recreation use on native fish populations

MO 2

Verify the status of and-management-for-heatthyself-sustaining populations of flannelmouth
sucker, bluchead sucker, and speckled dace in the mainstem Colorado River rGrand-Canyorn and
its tributaries, and manage for healthy, self-sustaining populations. Verify the status of and
management for healthy, self sustaining populations of native fish in Glen Canyon, and manage for
healthy, seif-sustaining populations based upon the capability of the habitat to support those
fishes. (Focused at young-of-year, juvenile, and adults to determine size frequency distributions,
densities [via catch rates), and assessment of fish health.)

Original Information Needs Native Fish MO #2-
1. Determine historic and current character and structure of species populations

2, Determine historie and current ecosystem requirements (habitat, spacmg, food
source, interdependencies, etc.) of species

3. Monitor and define impacts of alternative flow regimes on species population
character and structure

4.  Determine requiremerits to maintain/enhance self-sustaining populations of species
—_—_—,— e ——

Original IN’s for this MO:

Revised 3-16-98



20

1. Develop criteria for self sustaining populations of humpback chub

2, Assess feasibility of second population including other current aggregations
_,,, e,

(Note: This MO was moved from Sedimem. First it was MO #1, then changed to MO #2 under
Sediment. Group to to review which info needs pertain to backwaters/native fish) '

Original Information Needs for Trout MO #5:

1. Determine ecosystem requirements, population character and structure te maintain
reproduced populations of Age Il plus fish at 50,000 - 100,000 population levels

2. Monitor changes in population character and structure

3. Monitor harvested and ﬁeld sampled rainbow trout to determine the contribution of
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‘maturally reproduced fish to the population

4. Monitor the availability and quality of spawning substrates in the Glen Canyon
reach

5. Monitor the size of the population of age IT plus rainbow trout in the Glen Canyon
reach

6. Monitor the growth and conditien of rainbow trout in Glen Canyon

- —— — oy

7. Define criteria for healthy trout population :

Non-Native Warm Water and Cool Water Fishes

MO76 ' :
Minimize, to the extent possible, interactions between native and non-native fishes.
(Accepted as is 2-24. Originally MO #5)

Original IN's for this MO:

1. Define areas and conditions of current and future existing and potential interactions
2. Monitor key attributes associated with interaction

3. Determine methods for min:imizing interactions ih,rough isolation

4, Determine methods for minimizing interactions without isolation

3. Monitor the species composition, relative abundance, and size class structure of non-
native fishes in the Colorado River and important tributaries

6. Tdentify existing and potential sources of interaction (predatory, competitive) between
extant non-native fishes and native fishes of the Colorado River and important -
tributaries

7. Evaluate the effects of beach/habitat building flows and habitat maintenance flows on

the distribution and abundance of non-native fishes in the Colorado River and
important tributaries
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8. Identify potential alternative strategies to suppress problematic non-native species in

the Coloradoe River and important tributaries

Aquatic Food Base
MOSRF

,,,,,,,,,,,, ":nial'ﬁtaih'édﬁiinuously
ove 5,000 cfs discharge

ph a and aquatlc invertebrates a

mundated areas for Cl

Original Info Needs for this MO:
1. Define current and historic food base character and structure

2. Define food base character, structure and requirements for maintaining target
populations

3. Determine system changes to maintain/ enhance food base
4. Define impacts of alternative operating criteria on ecosystem (food base)

3. Monitor the species composition and the distribution of aquatic algae and macrophytes
in the Colorado River

6. Monitor the specnes composition and density of macromvertebratu in the Colorade
River

Reasonable and Prudent Alternative
MO 9

Evaluate through monitoring and research the effectiveness of the Reasonable and Prudent
Alternative specified by the Fish and Wildlife Service to remove jeopardy for the Humpback Chub
and Razorback Sucker in the Colorado River ecosystem as: fol_lowﬁ:

(this was previously the 8 series on 2-25-98)

(Previous MO #8a deleted here and added to Native Fish as MO #5)
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SINS.1

SIN 9.2

SIN 9.2

SIN 9.3

SIN94

SIN 9.5

SIN 9.6

SIN 9.7

SIN 9.8

SIN99

23

Implement selective withdrawal program for Lake Powell waters. (Suggestion
Jrom Tony Morton: should this be a Management Action? )

Remove jeopardy for Humpback Chub and Razorback Sucker in the Colorado
River ecosystem. (Suggestion from Tony Morton: Is this part of the Objective 2

Prepare a set of possible scenarios of temperature changes in the mainstem.

Determine the anticipated effects on native populations which may result from
implementation of temperature changes from a selective withdrawal structure.
Determine the range of temperatures for successful larval fish development and
recruitment and the relationship between larvaljuvenile growth and temperature.

Assess the temperature induced interactions between native and non-native fish
competitors and predators. Assess the effects of temperature, including seasonality
and degree, on Cladophora and associated diatoms, Gammarus, aguatic insects,
and fish parasites and disease. T

Evaluate effects of withdrawing water on the heat budget of Lake Powell, effects
of potentially warmer inflow into Lake Mead, and the concomitant effects on the
biota within both reservoirs. Evaluate the temperature profiles along with heat
budget for both reservoirs Evaluate effects of reservoir withdrawal level on fine
particulate organic matter and important plant nutrients to understand the
relationship between withdrawal level and reservoir and downstream resources.

Evaluate when to release warmer temperature water, what seasonal pattern of
releases to use to avoid establishment of permanent backwater areas, and how best
to use ﬂoods, to limit expansion or invasion of non-native fish species. (RPA 1B)

Determine the effects of water temperature on reproductive success, growth, and
survivorship of Grand Canyon fishes.

Determine origins of fish food resources, energy pathways, and nutrient sources
important to their production, and the effects of Glen Canyon Dam operations on
these resources.

Determine the effects of dam operations, including modifications to regulate water
temperatures, on the parasites and disease organisms of endangered and native
fishes in Grand Canyon. using various flow and temperature scenarios to determine
cause and effect relationships between dam operations and responses of the .
community of endangered and native fishes endemic to the Grand Canyon.
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SIN 9.10 Track the status of native fishes in Grand Canyon. Relevant indices should be
developed and measured in support of the long-term monitoring plan. (RPA 1C)

SIN9.13

SIN9.14

SIN9.1.5

- (Note: strikeout section was put under information nee

Quantify to the extent possible the effects of spring high steady flows and
summer and fall low steady flows on endangered and native fish.

Determine relationships among tributary hydrology, reproductive success of
fishes, and the abundance of fishes in mainstem rearing habitats.

Determine the effects of mainstem hydrology on the number of nearshore
rearing habitats, environmental conditions in these habitats, and their
successful utilization by fishes.

Assess biotic interactions between native and non-native fishes, particularly
those that occur in nearshore rearing habitats affected by dam operations.

Design and implement a program to evaluate and assess factors determining
young-of-year humpback chub recruitment. (Note: half of MA 9.1.1's
paragraph was relocated here as an info need )
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MO 9.2

Protect humpback chub spawning population and habitat in the Little Colorado River by being
instrumental in developing a management plan for the Little Colorado River. (this is £2 in the
RPA).

No information needs for 9.2.
MO 9.3 .
Help ensure the continued existence of the razorback sucker.
SIN93.1 Investigate opportunities to establish razorback suckers in the Grand
Canyon, including development of spawning and rearing areas that would

function like flooded river bottom lands. (RPA 3)
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MO 9.4 :
Establish a second spawning aggregation of humpback chub downstream of Glen Canyon
Dam. (this eliminates original mgmt objective #3 on the 2nd pop of HBC)

MO 9.5 -
Maintain sedimeni-dependent native fish nearshore habitats. (Incidental Take and Terms &
Conditions 2). (replaces MO #4 on original objectives.)

ded'to Reclamation will
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Original Info Needs for RPAs: -

1. Using monitoring and research programs evaluate all test flows in RPA and potential
impacts to threatened and endangered fisheries

2. Determine the benefits and impacts of installing selective withdrawal for thermal
modification in the mainstem of the Colorado River downstream of Glen Canyon Dam
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Original IN’s

1. Determine criteria and aspects that are important to or detract from wilderness
experience :

2. Determine the impacts of scientific study on wilderness experience

3. Characterize procedures to mitigate those aspects of flows that detract from wilderness
character of river
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MO 2

Maintain flows and sediment processes that create an adequate quantity, distribution and variety
of beaches for camping, as long as such flows are consistent with management of natural
recreation and cultural resource values (other natural resource values).

briginal IN’s

1. Determine adequate beach quality, character and structure for camping throughout
system

2, Evaluate impacts of operating criteria on establishing and maintaining adequate
beaches and distribution of other resources, quality, character and structure

bl

Monitor beach character and structure changes

4. Develop systems models to predict flow regimes for building and maintaining beaches

MO 3

Grand-Canyonand-pewercraft-in-Glen Canvomrand-upper Eake Mead-and-safe-access for

Maintain flows that donot-prechrde minimize impacts to navigability by aut rized water craft m

Original IN's

1. Determine if operating criteria maintains safe and adequate powercraft navigability in
Glen Canyon and upper Lake Mead

2. Evaluation efforts of operating criteria on recreation safety

3. Determine if operating criteria maintains whitewater raft navigation in Grand Canyon

4. Define ecosystem and other resource impacts of flow regimes to maintain navigation
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— . t quality cold water fishery opportunities in Glen Canyon.

1. Determine flow regimes necessary to maintain fish populations of 100,000 adult Trout
{age class IT plus)

2. Determine impacts of operating criteria on other resources and ecosystems

Maintai

: /1 sport hunting and witdtife viewing opportunities -
for-water-fowt in Glen Canyon. ' -

Original Information Needs/MO #5:

1. Define patiern of waterfowl and other wildlife use and conflicts to other uses
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RIPARIAN & TERRESTRIAL VEGETATION

natural species; balanced successional stages umque plants and threatened and
endangercd plants.

MANAGEMENT OBJECTIVES, STAKEHOLDER INFORMATION NEEDS, MANAGEMENT ACTIONS

e dynamic vegetative communities made up of diverse groups of native riparian
and upland specxes (where affected by dam operations) at different stages of succession and at
different elevations above the water line.

Original Information Needs:

SIN 1.1  (Note: This was previously an overall objective; Group to decide information
needs.)

MO #+2
Preserveorrestore-{wherepossible) natural species composition and abundance

within riparian and upland communities affected by dam operations.

Original Information Needs:

SIN 2.1 - Determine historical natural composition of riparian and upland
comniunities

SIN 2.2 Characterize normal range of variation and ecology of species

SIN 2.3 Monitor impacts of operating criteria on the succession processes of natural
vegetation communities '

SIN 2.4  Evaluate impacts of dam operations on establishment of and impacts from
exotic plant species

SIN 2.5 Evaluate impacts to vegetation communities of alternate aspects of operating
criteria
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Original Information Needs

SIN 3.1 Determine historic and current distributions, range of variation and ecology
of TAE and special status species

- SIN 3.2 Establish ecosystem requirements of special status species and determine
probable impacts of proposed flow regimes

SIN 3.3 Monitor population changﬁ in special status species ' '-'

Revised 3-16-98



33

Revised 3-16-98



