Salmon Subbasin Assessment May 2004

APPENDIX 2-1—DATA LIMITATIONS

This assessment included the compilation and
analysis of many hundreds of individual data
sets from a great number of sources; totaling
approximately 10 GB of storage in reduced
form. While a great number of data sets were
compiled, only some were used in the
assessments, while others were not used.
These determinations were made to illustrate
what the authors felt was necessary and
reasonable to include in the assessment, while
minimizing superfluous data.

The following is a statement of the limitations
of some of the spatial data used for analysis in
this assessment. It should be noted that this
statement may not be entirely complete,
however an attempt was made to address all
major sources of spatial data such that results
from these analyses could be considered
holistically. This statement includes the
following topics:

Current Vegetation

Historic Vegetation

Invasive Vegetation

Vegetative Fragmentation
Disturbance

Altered Hydrology

Altered Fire Regime

Grazing

Points of Diversion

Geology

Ownership

Fish Distributions

South West Idaho Eco-Group Data
Urban Rural Development Class (Urban
Sprawl)

Analysis of all spatial products was done
utilizing Environmental Research Systems
Institute (ESRI) ArcView, ArcMap, and
Arclinfo software. It is notable that some
coverages were continuous (e.g., vegetation)
while others were not spatially continuous

(e.g., grazing allotments). The analyses
included intersecting and joining spatial
layers and cross-tabulating attributes. Areas
for polygons were calculated using the
XTOOLS extension in ESRI ArcView, and
the majority of tabular reports were generated
in Microsoft Excel in pivot tables.

1 Current Vegetation Cover

Two data sets describing the current
distribution of vegetation categories in the
region were available for analysis. The first
was a layer produced by ICBEMP, and the
second produced by the GAP project. The
ICBEMP layer did provide a seamless current
vegetation coverage for the region, however
after comparative analysis and data
exploration, the authors of this project felt the
GAP products were more representative, and
thus were used in place of ICBEMP when
available.

It is essential to consider that, as with any
remotely derived product, there is a certain
degree of uncertainty within the GAP product.
In GAP, spatial and spectral resolutions,
temporal constraints, cloud cover, and
geometric correction accentuate this
uncertainty. Thus, while it is imperative to
include basal vegetation for spatial analysis,
the GAP data should not be considered an
ideal data set from which major decisions
should be based. Instead, it should serve as a
guideline for development of future projects,
which in turn will improve our understanding
of vegetative systems. It is important to note
that GAP data was used to define the quantity
of focal habitats and vegetative species
distributions for this assessment.

Very little has been done to serve as a
regional accuracy assessment for the GAP
derived vegetation layer. In the late 1990’s,



Salmon Subbasin Assessment

field crews from the Bureau of Land
Management and Pacific Northwest National
Laboratories collected 1,168 field vegetation
survey points and performed a first-cut
accuracy assessment of the classification of
GAP Il vegetation in the state of Idaho (Table
1). The results demonstrate that GAP 11
performs respectably, producing accuracies
commonly between 40% and 70%.
Unfortunately, there is not a sufficient number
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of data points to reliably estimate the
accuracy of all classes. Analysis of the data
presented in Table 1 produces the accuracy
summary presented in Table 2. It is notable
that the Riparian classification produced an
accuracy of zero percent; however, there was
only one data point for comparison. It is also
of note that this data point was grass, which
may or may not be associated with a riparian
system.

Table 1. Confidence levels for reference and classified habitat types using GAP Il. Overall,
58%; khat 0.403. This table is an calculated product derived from related
information provided by the BLM and is presumably very similar to original data.

Classified
Shrub | Conifer | Aspen | Juniper Pinyon | Grass | Riparian | Other | Totals
Shrub 344 62 7 5 23 3 2| 446
Conifer 37 231 36 0 0 0| 304
§ Aspen 57 50 28 1 2 1 0| 139
[«5) . n
E’ Juniper Pinyon 25 4 0 38 0 0 0 67
4 Grass 91 3 5 32 0| 11| 145
Riparian 0 0 0 1 0 0 1
Other 40 4 0 14 0 66
Totals 594 354 76 54 72 4 14| 1168
Table 2. Producer’s accuracies for specified vegetation categories.
Cover Type Producers Accuracy

Shrub 58%

Conifer 65%

Aspen 37%

Juniper/Pinyon Pine 70%

Grass 44%

Riparian 0%

Other 7%

The overall accuracy (58%) is the sum of all
correct classifications divided by the count of

all classifications tested. This calculation
provides a broad analysis of the quality of the
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data set, but does not represent the quality of
any one class. The Producer’s accuracies
illustrated in Table 2 are the estimated
accuracies by class. While it is notable that
there is considerable variance between class
accuracies, it is also of note that there is also
considerable difference between the numbers
of field-validated plots (Table 1), which
introduces a bias. As sample sizes increase,
the certainty that the variance of the sample
actually represents the variance of the data set
increases. Congalton (1991) indicate that a
minimum of 100 field samples per class is
necessary to produce a meaningful result for
geographically large data sets.

The final calculation is that of Khat, which is
a measure of the probability that the resulting
overall accuracy is due only to random
variability (applied as a Kappa test of
independence). A Khat value of 1 implies that
there is no possibility that the calculations
were due to chance, while a Khat value of 0
dictates that there is great probability of
chance classification. The Khat value of the
GAP Il classification is 0.403, which is
notably low and may reduce confidence in the
classification.

For the state of Idaho, GAP Il vegetation
classifications were used. GAP Il is a
refinement of the original GAP vegetation
classification, with finer spatial scale and
assumedly higher accuracies. Where
necessary, GAP classifications for other states
in the region were used (Wyoming, Utah, and
Nevada). Unfortunately, the different state
projects did not always collaborate on
processing methods and classifications
systems, which resulted in products with
different spatial scales and different names for
the same vegetative categories. The
boundaries between states are also commonly
are expressed as abrupt changes in vegetative
structure. Additionally, state boundaries do
not always line up according to how different
states performed their analyses. At times this
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resulted in large gaps of missing data between
states. Where this occurred, the ICBEMP
classification for current vegetation was
utilized to fill these holes.

1.1 Data Documentation

Attribute_Accuracy_Report:

Accuracy is estimated at 67.27% (range
53.89% to 93.39%) for northern ldaho based
on a scene by scene fuzzy set analysis. For
southern ldaho, accuracy is estimated at
69.3% (range 63.6% to 79.3%) based on total
percent correct over 9 regions.

Regarding inappropriate uses, it is far easier
to identify appropriate uses than inappropriate
ones. However, there is a “fuzzy line” that is
eventually crossed when the differences in
resolution of the data, size of geographic area
being analyzed, and precision of the answer
required for the question are no longer
compatible. Following are several examples:

e Using the data as a “content” map for
small areas (less than thousands of
hectares), typically requiring mapping
resolution at 1:24,000 scale and using
aerial photographs or ground surveys.

e Combining GAP data with other data finer
than 1:100,000 scale to produce new
hybrid maps or answer queries resulting in
precise measurements.

e Generating specific areal measurements
from the data finer than the nearest
thousand hectares. (Minimum mapping
unit size and accuracy affect this
precision.)

e Establishing exact boundaries for
regulation or acquisition.

e Establishing definite occurrence or
nonoccurrence of any feature for an exact
geographic area. (For land cover, the
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percent accuracy will provide a measure
of probability.)

e Determining abundance, health, or
condition of any feature.

e Establishing a measure of accuracy of any
other data by comparison with GAP data.

e Altering the data in any way and
redistributing them as a GAP data
product.

e Using the data without acquiring and
reviewing the metadata and this report.

2 Historic Vegetation Cover

To estimate the relative degree of vegetative
change (resulting from habitat or ecosystem
fragmentation, urbanization, natural
morphology, etc.), it was necessary to analyze
a layer of historical natural vegetation cover.
The layer used for this analysis was the
Kuchler’s Potential Natural Vegetation
Polygon layer, maintained at ICBEMP.
Unfortunately, there is no way to test the
accuracy of a layer describing potential
natural vegetation. It is assumed that this
coverage is a broad overview of what an
idealistic vegetative state might be like
without any anthropogenic influence. The
scale of these data is much larger than the
scale of the GAP data used for the distribution
of current vegetation. Unfortunately, the
availability of regional, contiguous data sets
describing potential natural vegetation is very
limited, and Kuchler’s classification was the
best option found for spatial and temporal
analysis of vegetation changes.

2.1 Data Documentation

Originator: U.S. Forest Service

Publication Date: 03/15/1995

Title: Kuchler’s Potential Natural Vegetation
—Polygon
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Abstract: Kuchler’s Potential Natural
Vegetation—Polygon (1964)

Purpose: Used for analysis in Scientific
Assessment of the ICBEMP.

Use Constraints

These data were intended for use at the broad-
scale, generally the regional, subbasin (4th
field HUC) or possibly the subwatershed (6th
field HUC) level. The individual listed as
contact person can answer questions
concerning appropriate use of data.

Contact Person: Becky Gravenmier
Contact Telephone: (503) 808-2851
Contact Fax: (503) 808-2622

Contact E-mail: bgravenmier@fs.fed.us

3 Invasive Vegetation

This assessment utilizes invasive species from
the Idaho State Department of Agriculture
and a variety of local agencies in Wyoming.
While the Idaho data are statewide and
contiguous, there are several limitations.
Foremost is that the data were compiled by
ISDA but collected by individual county
weed control offices, presumably using
different mapping techniques. Visual
evaluation of this data set demonstrates strong
biases in weed distributions as delineated by
county boundaries.

The known distributions of invasive species
in the State of Idaho is mapped only by
dominant invasive by PLSS section. This
implies that while a given section may have
an abundant population of a particular
invasive community, it may also have
significant distributions of a second
community that is not represented by this data
set. Alternatively, presence of a particular
invasive species may be over emphasized
through the same bias.
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Invasive weeds from Wyoming are not by
PLSS section, but rather are represented by
GPS polygons. While this distribution is more
accurate for the weeds that are mapped, it
omits weeds that are not inventoried using
GPS that are known to exist.

These limitations effective prohibit the use of
the data for area calculations or for relative
impacts. They are useful to the extent that
they demonstrate known occurrences of
weeds, but they are by no means
representative of the actually distribution of
noxious weeds in any areas.

4 Vegetative Fragmentation

Vegetative fragmentation in the scope of this
assessment is defined as the relative degree of
fragmentation within a vegetative community,
regardless of cause. The fragmentation factor
utilized in this assessment was derived as part
of the ICBEMP assessment.

4.1 Data Documentation

Originator: Interior Columbia Basin
Ecosystem Management Project

Title: Similarity/Fragmentation Index for
Succession/Disturbance and Vegetation
Composition/Structure (ASMNT)

Other Citation Details:
lemp/crbdb/crb/h6char/sim.dbf

Online Linkage:
http://www.icbemp.gov/spatial/landchar/

Abstract

Similarity index of subwatershed
succession/disturbance regime and vegetation
composition/structure to historical range of
variability pattern. The inverse of this
similarity index provides an index of
fragmentation. This is a broad-scale index
classifying subwatersheds into classes of
similarity to the historical landscape regime
based on the system developed and described
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in the landscape assessment. The index is
assigned to subwatersheds for the current
conditions as a similarity comparison to the
historical regime.

Purpose

Used for Supplemental Draft EIS and
Integrated Risk Assessment analysis. At the
broad-scale, summary of the classes of this
variable can be used to identify how much
area may be similar to the historical regime or
the inverse can be used to estimate departure
from the historical regime. In addition, this
variable could be summarized at a 4th code
HUC level to identify and assess subbasins in
a similar manner. These broad-scale data
should not be used to target specific
subwatershed similarity or departure, since
the classification is relative and has a
potential error of 20%. Since classes are
relative to each other, these data should be
used in this context and not as an absolute
calculation of conditions. For example, if one
subwatershed has a given classification and
the adjacent subwatershed has a different
classification, the interpretation is that the one
subwatershed has much higher probability of
its assigned class than the other. Another way
to consider this interpretation is that the
absolute amount of a given class is unknown
at this scale, but these data indicate that one
subwatershed has much higher probability
than the other of the assigned class.

This index ranks subwatersheds (6th field
HUC) from 0 (lowest) to 10 (highest) based
on similarity of the succession/disturbance
regime, vegetation composition/structure, and
landscape pattern to the historical range of
variability pattern. Regional and landscape
similarities of historical and current
vegetation conditions, and
succession/disturbance regimes are discussed
on page 420 of Hann et al. (1997). Multiple
input variables and calculations were used to
classify this variable into a similarity to the



Salmon Subbasin Assessment

historical regime. Definition and prediction of
this variable is described in Hann et al.
(1997).

Use Constraints

SIM is a single index calculated for each
subwatershed based on the current or future
broad- and mid-scale integrated departure
from a 400-year pre-EuroAmerican settlement
estimate of variation. The index calculation
included integration of several variables that
are listed in the Capture Methods section.
Any summary of these subwatershed data to a
finer stratification, such as potential
vegetation group (PVG), will contain some
error since multiple PVVGs occur in any one
subwatershed. This variable can be used to
assess, identify, or correlate the general
similarity or departure from the historical
regime. This variable should not be used to
summarize refined stratifications or small area
absolute amounts similarity or departure,
because of the inclusions and the generic
nature of this classification.

These data were intended for use at the broad-
scale, generally to summarize regional
conditions, prioritize subbasins (4th field
HUC), or identify large groups of
subwatersheds (6th field HUC) that would
contain a predominance of the conditions for
the class. Data should not be used to target
conditions for specific subwatersheds,
because of accuracy limitations. The
individual listed as the Contact Person can
answer questions concerning appropriate use
of data.

Contact Person: Becky Gravenmier
Contact Telephone: (503) 808-2851
Contact Fax: (503) 808-2622

Contact E-mail: bgravenmier@fs.fed.us
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Logical Consistency Report

The attributes in this data set are derived from
a rule set linked to the intermediate input
variables. Because these intermediate input
variables are predicted, any one resulting
subwatershed variable class has
approximately 15 to 25% chance of error into
an adjacent class and 5 to 15% chance of error
to non-adjacent classes. When classes are
summarized at the Basin or groups of
subbasins scale, confidence in the class area
summary is approximately plus or minus
10%. When classes are summarized at the
subbasin scale, confidence in the class area
summary is approximately plus or minus
20%. This can be improved to plus or minus
10% by grouping classes into a coarser (3
class; low, moderate, high) classification,
which will improve accuracy. The classes are
only applicable and accurate when considered
in a relative sense to each other.

This variable should not be used to
summarize absolute inferences. Confidence in
correct classification of any one subwatershed
compared to ground truth is estimated to be
65% (2 out of 3 chances of being right).
Confidence in composition of the different
classes summarized across the basin is
estimated at 90% (9 out of 10 chances of
being right), 85% for a group of subbasins,
80% for subwatersheds within a subbasin, and
70% for a smaller group (10 to 20) of
subwatersheds.

5 Forest Management
Activity

For the scope of this assessment, disturbance
is defined as the change of a system from its
natural state. This is important to consider for
a subbasin assessment. The disturbance layer
utilized in subbasin planning was derived
from the ICBEMP project, and included many
attributes. Of these attributes, the authors
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selected to only use Forest Management
Activity.

Logically it would have been preferable to use
GPS or higher resolution field data collections
to more accurately represent timber harvest.
Large logistical barriers were encountered,
however, when attempting to coordinate with
several government and private sector
agencies as to the extent and type of timber
management activities at the subbasin scale
within the timeframe of this assessment.
Therefore, the ICBEMP layer was utilized as
the best available regional estimate of timber
management activity through the subbasin.

5.1 Data Documentation
Abstract

Current Disturbance and Activities—The
current time period generally reflects the
current year (1999) plus or minus 5 years (i.e.,
1994-2004). Developed from data and
models using administrative unit data from
the past 10 years as one input. Reflects the
disturbance from 1988 to 1997 (10-year
average). Current disturbance and activities
include 10 variables of which most are
expressed in relative low, moderate, and high
classes. The data for these 10 variables for
Forest Service and BLM lands came from
administrative unit reports and wildfire
reports, while data for other lands came from
general resource reports and extrapolation of
assumptions. Activities are planned
treatments , while disturbances include
unplanned effects. Planned activities include:
livestock grazing measured in relative classes
of animal unit months (AUMS) and range
allotment restoration and maintenance (RST),
which is measured in relative classes of area
affected; timber and woodland harvest (HRV)
and thinning (THN) measured in relative
classes of area treated, while wood product
volume (VOL) is measured in an approximate
estimate of millions of board feet; and
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prescribed fire and fuel management (PRS)
and prescribed natural fire (PNF), both also
measured in relative classes of area treated.
Two summary activity variables are provided:
forest and woodland management activity
(FMA) is a summary of HRV and THN, while
fire activity (FAD) is a summary of PRS and
PNF. The one unplanned disturbance variable
is the amount of wildland fire (wildfire,
WLF).

Purpose

The intent of current disturbance and activity
data is to provide baseline information useful
to understanding current activity and
disturbance levels at the broad-scale. Future
predictions of this information can be used at
the broad-scale to evaluate scenarios or
alternatives. The 10 disturbance and activity
variables can be used to address an
understanding of the relative location and
relative amounts of management treatments
and disturbance that are occurring currently
and how those may change in the future under
different scenarios or alternatives.

Use Constraints

All of the disturbance and activity variables
are expressed as relative classes, except
volume, which is expressed in millions of
board feet. The classes are based on
relativized indexes generated from actual data
on acres of activity or disturbance.
Consequently, the classes are only useful in a
relative sense, i.e., comparing different areas
or summarizing conditions within or across
the whole area.

These data were intended for use at the broad-
scale, generally to summarize regional levels
of activities and disturbance, prioritize or plan
subbasin (4th field HUC) outcomes for a
given level of activity or disturbance. The
individual listed as the Contact Person can
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answer questions concerning appropriate use
of data

Contact Person: Becky Gravenmier
Contact Telephone: (503) 808-2851
Contact Fax: (503) 808-2622

Contact E-mail: bgravenmier@fs.fed.us

Attribute Accuracy Report:

The attributes in this data set are derived from
a rule set linked to the input of treatment and
disturbance acre or volume data. The reported
treatment and disturbance data was only
spatially specific to the administrative unit.
Consequently, this reported data was spatially
redistributed through modeling and
assumptions to a finer scale. Because of the
general nature of the reported data and the
extrapolation approach, any one resulting
subbasin variable class has approximately 15
to 25% chance of error into an adjacent class
and 5 to 15% chance of error to nonadjacent
classes. When classes are summarized at the
Basin or groups of subbasins scale,
confidence in the class area summary is
approximately plus or minus 10%. When
classes are summarized at the subbasin scale,
confidence in the class area summary is
approximately plus or minus 20%. The
classes are only applicable and accurate when
considered in a relative sense to each other.
The estimated timber volume has plus or
minus 10% accuracy at the basin or groups of
subbasin scale, which declines to plus or
minus 20% for just one subbasin.

This variable should not be used to
summarize absolute inferences. Confidence in
correct classification of any one subbasin
compared to ground truth is estimated to be
65% (2 out of 3 chances of being right).
Confidence in composition of the different
classes summarized across the basin is
estimated at 90% (9 out of 10 chances of
being right), 85% for a group of subbasins,
80% for subwatersheds within a subbasin, and
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70% for a smaller group (10 to 20) of
subwatersheds.

6 Altered Hydrology

As part of this subbasin assessment, it is
necessary to evaluate the relationships
between humans and the effect that they have
on hydrologic systems. This is a very large
and sweeping concept that may be impacted
by factors ranging from construction of dams
to urban sprawl, road construction, and timber
harvest. ICBEMP performed a multivariate
analysis of this type and derived an estimate
of the relative impact that anthropogenic
activity has effected regions in the Columbia
River Basin. In this assessment, we utilized
this factor, called the Hydro Human Impact
factor, in our analysis.

6.1 Data Documentation
Abstract

Hydrologic Impacts Index. The hydrologic
impacts index reflects the cumulative impacts
from human associated developments of
cropland agriculture, mining, dams, and
roads. This is a broad-scale index classifying
subwatersheds into classes from very low to
very high relative probability of amounts of
these impacts. The index is assigned to
subwatersheds based on the presence or
absence of substantial amounts of cropland,
mines, and dams, and from road density
classification.

Purpose

Used for Supplemental Draft EIS and
Integrated Risk Assessment analysis. Can be
used to assess the cumulative impacts from
cropland, mines, dams and roads on
hydrologic systems. At the broad-scale,
summary of the classes of this variable can be
used to identify how much area may have
relatively high or low amounts of impacts.. In
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addition, this variable could be summarized at
a 4th code HUC level to identify subbasins
with levels of impact.. These broad-scale data
should not be used to target specific
subwatershed hydrologic or soil problems,
since the very low to high type of
classification is relative and has a potential
error of 20%. Since classes are relative to
each other, these data should be used in this
context and not as an absolute calculation of
conditions.

For example, if one subwatershed has a very
high rating and the adjacent subwatershed has
a low rating, the interpretation is that the one
subwatershed has much higher probability of
impact than the other. Another way to
consider this interpretation is that the absolute
amount of impact is unknown at this scale,
but these data indicate that one subwatershed
has much higher probability than the other.

These data were used for Supplemental Draft
EIS and Integrated Risk Assessment analysis.
The hydrologic impacts index was derived
using 4 variables from the Watershed
Characterization theme (1D #797, export
name ATRINTRP): Cropland, Mines, Dams,
and Road Class. See auxiliary metadata file
(HI1.PDF) to define the assignment process
for the Dominant Impact variable and the
Hydrologic Impact Index.

The rule set used to classify this variable into
very low (L), low (L), moderate (M), or high
(H) hydrologic impact index is based on
logical relationships (Jenny 1980, Alexander
1988, Jensen et al. 1997, Megahan 1991,
Rockwell 1998, Oregon State University
1993, U.S. Department of Agriculture 1993).
These relationships assume that as the
presence and amount of impacts of cropland,
mines, dams, and roads increase the impact to
hydrologic systems and soil processes
accumulate through time.
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The spatial distribution of the high and very
high classes is concentrated in the areas of the
Basin with cropland and high density roads or
cropland. In contrast, the very low and low
are concentrated in the areas of wilderness
and roadless or rangeland with low road
density. The moderate category tends to
follow the areas with intermediate conditions.

Use Constraints

These data were intended for use at the broad-
scale, generally to summarize regional
conditions, prioritize subbasins (4th field
HUC), or identify large groups of
subwatersheds (6th field HUC) that would
contain a predominance of the conditions for
the class. Data should not be used to target
conditions for specific subwatersheds,
because of accuracy limitations. The
individual listed as the Contact Person can
answer questions concerning appropriate use
of data.

Contact Person: Becky Gravenmier
Contact Telephone: (503) 808-2851
Contact Fax: (503) 808-2622

Contact E-mail: bgravenmier@fs.fed.us

Attribute Accuracy Report

The attributes in this data set are derived from
a rule set linked to the intermediate input
variables. Because these intermediate input
variables are predicted, any one resulting
subwatershed variable class has
approximately 15 to 25% chance of error into
an adjacent class and 5 to 15% chance of error
to non-adjacent classes. When classes are
summarized at the Basin or groups of
subbasins scale, confidence in the class area
summary is approximately plus or minus
10%. When classes are summarized at the
subbasin scale, confidence in the class area
summary is approximately plus or minus
20%. This can be improved to plus or minus
10% by grouping classes into a coarser (3
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class: low, moderate, high) classification,
which will improve accuracy. The classes are
only applicable and accurate when considered
in a relative sense to each other.

This variable should not be used to
summarize absolute inferences. Confidence in
correct classification of any one subwatershed
compared to ground truth is estimated to be
65% (2 out of 3 chances of being right).
Confidence in composition of the different
classes summarized across the basin is
estimated at 90% (9 out of 10 chances of
being right), 85% for a group of subbasins,
80% for subwatersheds within a subbasin, and
70% for a smaller group (10 to 20) of
subwatersheds.

7 Altered Fire Regime

Ecosystems-at-risk (EAR) integrates ignition
probability, fire weather hazard, and fire
regime condition class (FRCC), based on the
probability of severe fire effects. FRCC is a
very large and complex data set that
essentially represents how much damage
might be done to any particular area in the
event of a fire. Analysis of this type aids in
the understanding of ecosystem health and
sustainability, and when combined with data
indicating how likely an area is to burn,
assists in identifying areas in immanent
danger of dramatic habitat changes.

7.1 Data Documentation

Entity and Attribute Overview

The fire regime condition class codes, short
descriptions, and explanations follow:
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Code FRCC Description

2 Moderate departure—At least one fire
interval has been missed, or exotic
species have altered native species
composition (e.g., cheatgrass and
blister rust). There is a moderate risk
of losing key ecosystem components
should a fire occur.

3 High departure—Several fire intervals
have been missed, or exotic species
have substantially altered native
species composition (e.g., cheatgrass
and blister rust). There is a high risk of
losing key ecosystem components
should a fire occur.

4 Moderate grass/shrub—Moderate
departure in shrubland or grassland
systems. At least one fire interval has
been missed, or exotic species have
substantially altered native species
composition (e.g., cheatgrasss and
blister rust). There is moderate risk of
losing key ecosystem components
should a fire occur.

8 Agriculture

9 Rock/barren

10 Urban

11 Water

12 Snowl/ice

13 No information

Code FRCC Description

1 Low departure—Fire regimes are within
their historical range and the risk of
losing key ecosystem components is
low.

10

We used three condition classes to
qualitatively rank the departure from the
historical fire-regimes. To a large extent, fire-
regime condition classes were derived from a
comparison of the historical fire regime and
the current fire severity. To derive condition
class, we simply assessed the transition
between our projected current fire severity
and the historical fire regime of a given site.
If the evidence suggested that fire severity
had changed by at least one class, then we
would conclude that the condition class has a
value that exceeds Class 1. In other words, we
would infer that the fire effects would be
something other than the effects expected if
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the structure and composition reflected the
historical range of conditions. The greater the
departure, the greater the probability that key
components would be lost if a wildfire
occurred.

Assumptions

We made many assumptions prior to
developing the modeling rules to derive fire
regime condition class:

1. The current fire severity, and
consequently the condition class could
only increase as a result of fire exclusion.

2 Condition Class 1 occurred if there had
been no detectable change in fire severity
between the historical fire regime and the
current fire severity.

3. Although fire exclusion has likely resulted
in an increase of the duff depth, and
consequently future fires will probably be
more severe, the resolution of our base
data did not allow us to make inferences
concerning duff depths.

4. Fire exclusion has not measurably
changed fire severity of the communities
within the MS3, SR1, and SR2 fire
regimes. Our inability to detect change
within these fire regimes is more of a
function of an inappropriate scale -
changes within these regimes (as well as
MS2) are much better detected at a
landscape scale, rather than at a stand
scale. The attributes representing stand
structure and composition in our database
were not refined enough to detect change
within these historical fire regimes.

We adjusted the FRC within tshe (western
hemlock), abla4 (Subalpine Fir type 4), pial
(whitebark pine), and laly (alpine larch)
Potential Natural Vegetation (PNV) types to
account for the potential effects of blister rust

11
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on western white pine and whitebark pine.
The adjustment made to FRCC was relative to
canopy cover. For example, if canopy cover =
3 (roughly 40-70%), the FRCC was changed
from low to moderate. If canopy cover =4
(roughly >70%), then FRCC was changed
from low to high. We also adjusted the FRCC
when broadleaf cover types occurred in
coniferous forest PNVs. Since fire would
likely be beneficial to aspen, the FRCC was
changed to low.

Purpose

These data were designed to characterize
broad scale patterns of fire regime departures
for use in regional and subregional
assessments. The departure of the current
condition from the historical base line serves
as a proxy to the potential of severe fire
effects. In applying the condition class
concept, we assume that historical fire
regimes represent the conditions under which
the ecosystem components within fire-
adapted ecosystems evolved and have been
maintained over time. Thus, if we projected
that fire intervals and/or fire severity has
changed from the historical conditions, we
would expect that fire size, intensity, and burn
patterns would also be subsequently altered if
a fire occurred. Furthermore, we assumed that
if these basic fire characteristics have
changed, then it is likely that there would be
subsequent effects to those ecosystem
components that had adapted to the historical
fire regimes. As used here, fire regime
condition classes reflect the probability that
key ecosystem components may be lost
should a fire occur. Furthermore, a key
ecosystem component can represent virtually
any attribute of an ecosystem (for example,
soil productivity, water quality, floral and
faunal species, large-diameter trees, snags,
etc.).
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General Limitations

These data were designed to characterize
broad scale patterns of fire-regime departures
for use in regional and subregional
assessments. Any decisions based on these
data should be supported with field
verification, especially at scales finer than
1:100,000. Although the resolution of the
FRCC theme is 90-meter cell size, the
expected accuracy does not warrant their use
for analyses of areas smaller than about
10,000 acres (for example, assessments that
typically require 1:24,000 data).

FRCC is based upon information associated
to stands, i.e., stand level information. Since
fire processes operate at a landscape level, it
seems logical that FRCC should be derived at
a landscape level instead of a stand level.
However, we need to run vegetation
simulation models to derive historical range
of variability, which would allow FRCC to be
modeled at landscape levels.

The derivation of FRCC for grassland and
shrubland settings is overly simplistic at this
time. Currently, there is little empirical data
concerning fire regimes in non-forested
settings.

Source Data

http://www.fs.fed.us/r1/cohesive_strategy/dat
afr.htm

8 Grazing

Two spatial coverages characterizing grazing
in the subbasin were utilized in this
assessment. The first was a grazing allotment
coverage acquired from the ICBEMP website,
used to determine type of domestic grazing. It
was used because it provided contiguous
grazing information compiled from various
sources. The grazing data from this coverage
is limited in that some records may be old our
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otherwise outdated, spatial accuracies are
variable, and current allotment status is not
always documented. These issues are not
easily surmounted given the number of
contributing source agencies and variability in
data collection / record management. This
layer was used to calculated percentages of
areas grazed by animal type by watershed.

The second coverage used to evaluate grazing
in the subbasin was an uncharacteristic
grazing layer, also downloaded from the
ICBEMP website. This layer is an indicator of
the effect of grazing on a natural system, as
compared to the predicted potential status of
the natural system with only native ungulate
grazing and browsing. This layer was used to
generate the High, Moderate, and Low
categories used in Appendix 3-1.

8.1 Data Documentation—Animal
Type

Publication Date: 05/15/1995

Abstract: Range Allotments—Idaho
Purpose: Provide information on locations of
grazing on federal lands, type of livestock,
and seasonal use.

Use Constraints

These data were intended for use at the broad-
scale, generally the regional, subbasin (4th
field HUC), or possibly the subwatershed (6th
field HUC) level. The individual listed as
Contact Person can answer questions
concerning appropriate use of data.

Contact Person: Becky Gravenmier
Contact Telephone: (503) 808-2851
Contact Fax: (503)808-2622

Contact E-mail: bgravenmier@fs.fed.us

Attribute Accuracy Report

Topology and attributes for this theme were
manually checked by comparing plots of the
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processed data against original materials.
Attribute accuracy information for source
materials were not collected since acquisition
of source data pre-dated FGDC metadata
standards.

Completeness Report

Capture Method: Received digital files or
manuscripts. Projections usually UTM (zone
10, 11, 12) or State Plane. Scales 1:24,000 to
1:126,720. Tabular data received in database
format or hardcopy. Agencies/field units
consulted for edits/data as needed.

Not all agencies submitted data. Received
data from: Boise NF, Caribou NF, Challis NF,
Clearwater NF, Idaho Panhandle NF, Nez
Perce NF, Payette NF, Salmon NF, Sawtooth
NF, Targhee NF, Wallowa-Whitman NF,
BLM-Boise, BLM-Burley, BLM-Coeur
d’Alene, BLM-ldaho Falls, BLM-Salmon,
BLM-Shoshone, USFWS, Nat’l Park Service.
Allotment number links the spatial and
tabular data. Pastures (smaller divisions) are
included in some places, but the tabular data
applies at the allotment level. In merging the
coverages, precedence was given to the most
accurate coverage. The merged coverage was
edited (eliminating slivers, etc.) and then
clipped to state and CRBA boundaries to
create seven state coverages.

8.2 Data Documentation—
Uncharacteristic Grazing

Originator: Interior Columbia Basin
Ecosystem Management Project

Title: Current Year Uncharacteristic
Livestock Grazing

Other Citation Details:
/emp/crbdb/crb/dst/bdbulg.dbf

Online Linkage:
http://www.icbemp.gov/spatial/landchar/

Time Period of Content: 5/1/1999

Status: Progress: Complete
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Purpose

The objective is to understand the cycles and
relationships of current native ungulate
regimes as it affects vegetative communities,
as compared to the characteristics of natural
(historical) ungulate regimes of the Pre-
European settlement without the influence of
livestock grazing.

Abstract

Uncharacteristic livestock grazing has effects
outside of the normal range of effects that
occurred in the historical (natural) system.
The normal range is considered to be within
the 400-year historic range of variability
minimum +25% and maximum —25%. The
400-year period includes the variation that is
predicted to occur within the recent and
current climate without influence of Euro-
American settlement influence. The historical
regime accounts in general for influences of
native species adaptations and soil
development for the past 10 to 15 thousand
years since the last glacial period. Some
native species adaptations have evolved over
the last 1 to 3 million years in response to
changing paleoecological climates and
disturbances.

Current time period generally reflects the
current year (1999) plus or minus 5 years (i.e.,
1994-2004). Developed from data and
models using administrative unit data from
the past 10 years as one input. Reflects the
disturbance from 1988 to 1997 (10-year
average) .

Use Constraints

These data were intended for use at the broad-
scale, generally the regional, subbasin (4th
field HUC), or possibly the subwatershed (6th
field HUC) level. The individual listed as
contact person (Becky Gravenmier) can
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answer questions concerning appropriate use
of data.

Attribute Definition

Description = Current Uncharacteristic
Livestock Grazing Classification

VH: > 0.900000001 to < 1.0.

Very high probability of uncharacteristic
livestock grazing in the subwatershed.

H: > 0.549471265 to 0.0.

High probability of extensive uncharacteristic
livestock grazing effects in the subwatershed
with considerable cumulative effects from
high stocking levels in the early to mid 1900s.
This level of uncharacteristic livestock
grazing would likely result in negative effects
to both upland and riparian systems, unless
mitigated with distribution mgt. Spatial
distribution highly correlated with the dry
shrub PVGs.

M: > 0.049981819 to < 0.549471264.

Moderate probability of extensive
uncharacteristic livestock grazing effects in
the subwatershed. This level of
uncharacteristic livestock grazing could result
in negative effects, particularly on riparian
systems in steep, complex terrain, unless
mitigated with distribution mgt. Spatial
distribution highly correlated with the dry
shrub, cool shrub, and moist forest.

L: > 0.0000000002 to < 0.049981818.

Low probability of uncharacteristic livestock
grazing in the subwatershed. It is unlikely that
this level of uncharacteristic livestock grazing
would cause extensive effects, but in steep,
complex terrain could result in negative
impacts on riparian systems. Spatial
distribution highly correlated with the dry
forest, moist forest, and cool shrub PVGs.

May 2004

N: < 0.0000000001

Almost no probability of uncharacteristic
livestock grazing in the subwatershed. Spatial
distribution highly correlated with
agricultural, urban lands, and moist forest.

9 Points of Diversion

The PODs summed in tables are actually
water rights with surface water irrigation
PODs associated with them. It consists of the
Snake River Basin Adjudication
recommended rights, the claims they are or
will be processing, and any other licensed and
permitted rights currently recognized. There
can be more than one POD associated with a
water right and vice versa, so the count is an
estimate. Also, because the amount of water
that can be diverted at any one time depends
on available water and many other factors, no
diversion rates or volumes have been given.
Models are being developed for this, but these
can only be verified and used in areas where
there is a substantial effort at gauging the
flow.

Points of diversion in across the basin may be
in various states of adjudication. Until
adjudicated, much of these data are as of date
of the claim application in the late 1980s.
Many POD locations are only accurate to the
quarter-quarter or QQQ section. PODs for the
state of Idaho are currently being adjudicated,
and inventories are changing rapidly. It is
notable that these points were acquired from
IDWR in November 2003, and the database
may have altered significantly since.

Diversion Rates

Also, because the amount of water that can be
diverted at any one time depends on available
water and many other factors, no diversion
rates or volumes have been given. Models are
being developed for this, but these can only
be verified and used in areas where there is a
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substantial effort at gauging the flow. MIKE
Basin Surface Water Budget Modeling, as
well as projects by USBR, IDWR, and DHl,
Inc., are examples of quantifying the amount
of available water being diverted. PHabSim is
an additional software approach that evaluates
the effects on aquatic species.

10 Geology

Major geological features are important at the
subbasin scale whereas they influence stream
and slope stability, topography, stream
incision, vegetative structure, and other
factors. While much of the areas encompassed
in creation of this assessment is mapped at a
high resolution for geologic features, these
records are scattered amongst several
academic and governmental organizations,
and many are not in formats easily utilized.
Therefore, a major lithology coverage
maintained by ICBEMP was used for this
assessment. This coverage was intended for
large-scale (> 1:1000000) analysis, however
for this application it was the best available
data source, and since not direct decisions
will be made based on high discritization of
this layer, its relatively coarse resolution is
considered acceptable.

10.1 Data Documentation
Citation Information

Originator: U.S. Geological Survey

Publication Date: 11/03/1995

Title: Major Lithology

Other Citation Details:
lemp/crbv/crb/min/lithm

Online Linkage:

http://www.icbemp.gov/spatial/min/

Abstract

Classification of Geologic Map Units
According to their Major Lithology—The
major lithologies classifications were used for
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the component Scientific Assessment portion
of the project. Both the biophysical and
economic sections utilize information
provided in this data set.

Use Constraints

These data were intended for use at the broad-
scale, generally the regional, subbasin (4th
field HUC), or possibly the subwatershed (6th
field HUC) level. The individual listed as
Contact Person can answer questions
concerning appropriate use of data.

Contact Information

Contact Person: Bruce Johnson

Contact Organization: U.S. Geological
Survey

Contact Telephone: (509) 353-3176

Contact E-mail:
bjohnson@galileo.wr.usgs.gov

Native Data Set Environment: Computer
Operating System: SUN/ARC/INFO

Filename: /emp/crbv/crb/min/lithm, Native
File Size: 27.12 Mb, Export File Size:
50.22 Mb

Data Quality Information:

Topology and attributes for this theme were
manually checked by comparing plots of the
processed data against original materials.
Attribute accuracy information for source
materials were not collected since acquisition
of source data pre-dated FGDC metadata
standards.

State geologic maps digitized by scanning
Washington, Idaho, and Montana from paper
sources and Wyoming, Utah, Nevada, and
California from stable base material made
from publication mylars. Maps edgematched
at state lines. Montana had an RMS error on
transform of 965m, the rest had RMS
errors<190m. Map units for each state were
classified by expert team. Using the
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classifications, the maps were dissolved,
unioned, slivers eliminated at state lines, then
dissolved again. Classifications were then
modified considering other geologic
knowledge.

11 Ownership

Political components to this subbasin
assessment are important whereas they
commonly reflect land use practices and, in
the case of private vs. public lands, ownership
impacts the ability for management agencies
to access areas for inventory or remediation
purposes. For this reason, ownership was
considered in this analysis at a broad scale
using regional land ownership categories
maintained by ICBEMP.

11.1 Data Documentation

Use Constraints

These data were intended for use at the broad-
scale, generally the regional, subbasin (4th
field HUC), or possibly the subwatershed (6th
field HUC) level. The individual listed as
Contact Person can answer questions
concerning appropriate use of data.

Contact Information

Contact Person: Becky Gravenmier

Contact Organization: Interior Columbia
Basin Ecosystem Management Project

Contact Position: ICBEMP Spatial Team
Lead

Contact Telephone: (503) 808-2851

Contact Fax: (503) 808-2622

Contact E-mail: bgravenmier@fs.fed.us

Attribute Domain Values
Enumerated Domain Value: 0

Enumerated Domain Value Definition: NOT
ATTRIBUTED
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Enumerated Domain Value: 11

Enumerated Domain Value Definition:
FOREST SERVICE

Enumerated Domain Value: 20

Enumerated Domain Value Definition: DEPT
OF DEFENSE

Enumerated Domain Value: 90

Enumerated Domain Value Definition:
TRIBAL LAND

Enumerated Domain Value: 1

Enumerated Domain Value Definition:
PRIVATE

Enumerated Domain Value: 80

Enumerated Domain Value Definition:
STATE LAND

Enumerated Domain Value: 12

Enumerated Domain Value Definition:
AGRICULTURAL RESEARCH SERVICE

12 Fish Distributions

Various assessments may have included
analyses on different fish species, including
but not limited to Chinook salmon, Snake
River steelhead, bull trout, redband trout, and
Yellowstone cutthroat trout. All fish
distribution information was submitted to a
review panel including local and regional
experts for comment before publication.
Chinook and steelhead information was
mapped at fine scale by submitting data
requests to local experts in the form of large
scale maps and digitizing their returned
comments into GIS. Other fish information,
such as bull trout, redband trout, and
Yellowstone cutthroat trout distributions were
collected dominantly as electrofishing surveys
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by various agencies. Only surveys conducted
in the last 5 years were utilized.

Estimation of fish distributions and
populations is not a trivial science and has
serious ramifications. It is important to note
that, in this assessment, the best attempt
possible was made to generate an objective
and representative snapshot as to the current
status of fish populations and distributions.
There is obviously some degree of inherent
error on both spatial and temporal scales,
however it is felt that the analyses included in
this assessment are representative of the most
current and best estimation of distribution and
status. More specific comments are
referenced in the assessment text, and the
authors are available for comment on their
approaches.

Where appropriate, fish densities were
calculated at survey locations for bull trout,
redband trout, and Yellowstone cutthroat
trout. Densities were drawn from the number
of fish surveyed (electrofishing) divided by
the reach length, and then normalized by
subbasin. Because fish density distributions
are often strongly skewed toward lower
densities, normalization provides a method to
statistically separate low from nominal and
high densities. For this assessment, low fish
densities are %2 standard deviation below the
mean, nominal densities are —1/2 to 1/2
standard deviations from the mean, and high
densities are greater than % standard deviation
above the mean of the normalized
distribution. Normalization of data ideally
forces distributions to mimic a Gaussian
distribution, however due to the strong skew
of fish densities, the resulting histogram is not
normal in appearance. It is, however, more
normal than it was before the transform and
allows the data to be displayed more
effectively.
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13 Southwest Idaho
Ecogroup Data

In 2001, the Southwest Idaho Ecogroup, made
up of the Boise, Payette and Sawtooth
National Forests, produced a series of
ecoregional assessments for southwestern
Idaho. As part of this assessment, they
compiled a large amount of spatial data
relative to subbasin planning and performed
many high-quality analyses. While this was
an excellent project, the study areas for their
assessment and those for subbasin planning
do not overlap, making it difficult to
incorporate much of their product into
subbasin planning assessments. An attempt
was made to use their data as a reference to
either substantiate or negate the findings of
the authors in this subbasin assessment.
However, large-scale implementation of their
findings was very difficult to address.

Water quality integrity and geomorphic
integrity were two figures that did incorporate
the SWIEG data by replacing Inland West
Watershed Initiative (IWWI) calls with the
SWIEG calls in the 6th field HUCs covered
by SWIEG. Fire perimeters and years
compiled by SWIEG were also used.

14 Urban Rural Development
Class (Urban Sprawl)

An assessment of how urbanization and urban
sprawl are affecting natural systems could be
an integral part of subbasin planning. In an
attempt to constrain the effects of urban areas
and their proximity to natural resources, we
analyzed the Urban Rural Development Class
layer maintained by ICBEMP. This layer
provides a very sweeping picture of the
geographic and intensity effects of population
centers on nearby systems. This layer is based
on a variety of older data; it is notable that
there is more current information available.
However, this layer was the only known
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source that assessed impacts of this type on a
basin scale. It was not used for detailed
analysis.

14.1 Data Documentation

Originator: Interior Columbia Basin
Ecosystem Management Project

Publication Date: 05/30/1997

Title: Urban / Rural Classes

Other Citation Details:
lemp/crbg/crb/demog/rurbclass

Online Linkage:
http://www.icbemp.gov/spatial/demog/

Abstract

Urban Rural Development Class. A
classification of influence to lands within the
ICBEMP from human-created developments.
Purpose: Used as one of the measures of
human influence at the landscape level in the
Scientific Assessment of the ICBEMP.

This theme is a general correlate for
developments such as housing, roads,
industry, utilities, and assorted human-created
developments. Classes range from low
influence to very high influence for all lands
within the Basin.

Use Constraints

These data were intended for use at the broad-
scale, generally the regional, subbasin (4th
field HUC), or possibly the subwatershed (6th
field HUC) level. The individual listed as
Contact Person can answer questions
concerning appropriate use of data.

Attribute Accuracy Report

This is a data set resulting from modeling or
analysis. The accuracy of the attributes are
dependent on the accuracy of source materials
as well as the statistical accuracy of the
modeling process. Attribute accuracy
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information for source materials were not
collected since acquisition of source data pre-
dated FGDC metadata standards.

Logical Consistency Report
Not applicable to raster data.
Completeness Report

These data are as complete as the source data
maps: Towns DCW-1:1M Point (export name
BVBTOWNB) and Road Density Predicted
(export name BGBRDDN).

Originator: Intermountain Fire Science Lab -
Missoula, MT

Publication Date: 02/29/1996

Title: Road Density (Predicted)

Other Citation Details:
lempl/crbg/crb/culture/roaddens

Online Linkage:
http://www.icbemp.gov/spatial/culture/

Originator: Census Bureau

Publication Date: 09/18/1995

Title: Towns—100k (Point)

Other Citation Details:
/emp/subv/crb/demog/towns

Online Linkage:
http://www.icbemp.gov/spatial/demog/

Process Description

Reclass Urban Pop Wildland Interface very
high to high and very low to low; take
category of towns (Yakima, Tri Cities,
Spokane, Missoula, Boise, Caldwell) &
assign very high class to all areas w/in 60
miles of center w/predicted road density >
moderate.

Attribute Domain Values

Enumerated Domain Value: 2
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Enumerated Domain Value Definition:
LOW—Influence from Human-Created
Developments

Enumerated Domain Value: 3

Enumerated Domain Value Definition:
MODERATE—Influence from Human-
Created Developments

Enumerated Domain Value: 5

Enumerated Domain Value Definition: VERY
HIGH—Influence from Human-Created
Developments

Enumerated Domain Value: 4

Enumerated Domain Value Definition:
HIGH—Influence from Human-Created
Developments

Contact Person: Becky Gravenmier

Contact Organization: Interior Columbia
Basin Ecosystem Management Project

Address: USDA Forest Service, Regional
Office R6, 333 S.W. First Avenue, 4th
Floor, Portland, OR 97204

Contact Telephone: (503) 808-2851

Contact Fax: (503) 808-2622

Contact E-mail: bgravenmier@fs.fed.us
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APPENDIX 2-2—KEY ECOLOGICAL FUNCTIONS OF SPECIES

A Hierarchical Classification of KEFs and KECs

| Classification of the Key Ecological Functions (KEFs) of Wildlife

(Marcot and Vander Heyden 2001)

1. Trophic relationships

1.1.  heterotrophic consumer (an organism that is unable to manufacture its own food and
must feed on other organisms)

1.1.1. primary consumer (herbivore; an organism that feeds primarily on plant material)
(also see below under Herbivory)

1.1.1.1.
1.1.1.2.
1.1.1.3.
1.1.14.
1.1.15.
1.1.1.6.
1.1.1.7.
1.1.1.8.
1.1.1.9.
1.1.1.10.
1.1.1.11.
1.1.1.12.

1.1.1.13.

foliovore (leaf eater)
spermivore (seed eater)
browser (leaf, stem eater)
grazer (grass, forb eater)
frugivore (fruit eater)

sap feeder

root feeders

nectivore (nectar feeder)
fungivore (fungus feeder)
flower/bud/catkin feeder
aquatic herbivore

feeds in water on decomposing benthic substrate (benthic is the lowermost
zone of a water body)

bark/cambium/bole feeder

1.1.2 secondary consumer (primary predator or primary carnivore; a carnivore that
preys on other vertebrate or invertebrate animals, primarily herbivores)

1121

invertebrate eater

1.1.2.1.1 terrestrial invertebrates

1.1.2.1.2 aquatic macroinvertebrates (e.g., not plankton)

1.1.2.1.3 freshwater or marine zooplankton

1122

vertebrate eater (consumer or predator of herbivorous or carnivorous
vertebrates)

1.1.2.2.1 piscivorous (fish eater)



Salmon Subbasin Assessment May 2004

2.
3.

1.1.2.3  ovivorous (egg eater)

1.1.3 tertiary consumer (secondary predator or secondary carnivore; a carnivore that
preys on other carnivores)

1.1.4 carrion feeder (feeds on dead animals)
1.1.5 cannibalistic (eats members of its own species)
1.1.6 coprophagous (feeds on fecal material)
1.1.7 feeds on human garbage/refuse
1.1.7.1  aquatic (e.g., offal and bycatch of fishing boats)
1.1.7.2  terrestrial (e.g., garbage cans, landfills)
1.2 prey relationship
1.2.1 prey for secondary or tertiary consumer (primary or secondary predator)
Aids in physical transfer of substances for nutrient cycling (C,N,P, etc.)
Organismal relationships
3.1.  controls or depresses insect population peaks
3.2.  controls terrestrial vertebrate populations (through predation or displacement)
3.3.  pollination vector

3.4.  transportation of viable seeds, spores, plants, or animals (through ingestion, caching,
caught in hair or mud on feet, etc.)

3.4.1. disperses fungi
3.4.2. disperses lichens
3.4.3. disperses bryophytes, including mosses
3.4.4. disperses insects and other invertebrates (phoresis)
3.4.5. disperses seeds/fruits (through ingestion or caching)
3.4.6. disperses vascular plants
3.5.  creates feeding, roosting, denning, or nesting opportunities for other organisms
3.5.1. creates feeding opportunities (other than direct prey relations)
3.5.1.1.creates sapwells in trees
3.5.2. creates roosting, denning, or nesting opportunities
3.6.  primary creation of structures (possibly used by other organisms)

3.6.1. aerial structures (typically large raptor or squirrel stick or leaf nests in trees or on
platforms, or barn swallow/cliff swallow nests)

3.6.2. ground structures (above-ground, nonaquatic nests and ends and other substrates,
such as woodrat middens, nesting mounds of swans, for example)

3.6.3. aquatic structures (muskrat lodges, beaver dams)

2
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3.7.  user of structures created by other species

3.7.1. aerial structures (typically large raptor or squirrel stick or leaf nests in trees or on
platforms, or barn swallow/cliff swallow nests)

3.7.2. ground structures (above-ground, nonaquatic nests and ends and other substrates,
such as woodrat middens, nesting mounds of swans, for example)

3.7.3. aquatic structures (muskrat lodges, beaver dams)

3.8.  nest parasite
3.8.1. interspecies parasite (commonly lays eggs in nests of other species)
3.8.2. common interspecific host (parasitized by other species)

3.9. primary cavity excavator in snags or live trees (organisms able to excavate their own
cavities)

3.10. secondary cavity user (organisms that do not excavate their own cavities and depend on
primary cavity excavators or natural cavities)

3.11. primary burrow excavator (fossorial or underground burrows)
3.11.1. creates large burrows (rabbit-sized or larger)
3.11.2. creates small burrows (less than rabbit-sized)

3.12. uses burrows dug by other species (secondary burrow user)

3.13. creates runways (possibly used by other species; runways typically are worn paths in
dense vegetation)

3.14. uses runways created by other species
3.15. pirates food from other species
3.16. interspecific hybridization (species known to regularly interbreed)
4. Carrier, transmitter, or reservoir of vertebrate diseases
4.1.  diseases that affect humans
4.2.  diseases that affect domestic animals
4.3.  diseases that affect other wildlife species
5. Soil relationships
5.1.  physically affects (improves) soil structure, aeration (typically by digging)
5.2.  physically affects (degrades) soil structure, aeration (typically by trampling)
6. Wood structure relationships (either living or dead wood)
6.1.  physically fragments down wood
6.2.  physically fragments standing wood
7. Water relationships
7.1.  impounds water by creating diversions or dams
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7.2.  creates ponds or wetlands through wallowing
8. Vegetation structure and composition relationships
8.1.  creates standing dead trees (snags)

8.2.  herbivory on trees or shrubs that may alter vegetation structure and composition
(browsers)

8.3.  herbivory on grasses or forbs that may alter vegetation structure and composition
(grazers)

I Defining Habitat Elements—Key Environmental Correlates (KECs)
(O’Neil et al. 2001)

Site-specific habitat elements are those components of the environment believed to most
influence wildlife species distribution, abundance, fitness, and viability (definition adapted from
Marcot et al. (1997) and Mayer and Laudenslayer (1988). In this context, habitat elements
include natural attributes, both biological and physical (e.g., large trees, woody debris, cliffs, and
soil characteristics) as well as anthropogenic features and their effects such as roads, buildings,
and pollution. Including these fine-scale attributes of an animal’s environment when describing
the habitat associations for a particular species expands the concept and definition of habitat, a
term widely used only to characterize the vegetative community or structural condition occupied
by a species. Failing to assess and inventory habitat elements within these communities and
conditions may lead to errors of commission; species may be presumed to occur when in
actuality they do not. Habitat elements that influence a species negatively may preclude
occupancy or breeding despite adequate floristic or structural conditions.

Traditionally defined, the term habitat is that set of environmental conditions, usually depicted as
food, water, and cover, used and selected for by a given organism.

Despite this broad definition, many land management agencies use the term habitat to denote
merely the vegetation conditions and/or structural or seral stages used by a particular species.
However, many other environmental attributes or features influence and affect the population
viability of wildlife species. Marcot et al. (1997) in their assessment of the terrestrial species of
the Columbia River Basin emphasized the importance of examining all features that exert
influence on wildlife by expanding the definition of habitat to encompass all environmental
correlates, naming the entirety of these attributes key environmental correlates or KECs. All
environmental scales, from broad floristic communities to fine-scale within-stand features, were
included in their definition of a KEC. The word “key” in key environmental correlate refers to
the high degree of influence (either positive or negative) the environmental correlates exert on
the realized fitness of a given species. Nonetheless, when this information was determined, only
direct relationships between the habitat element and a species were identified. Most of the habitat
elements-species associations refer to mostly positive influences between the habitat elements
and the species. Negative influence between habitat elements and the species may be viewed as
environmental stressors; however, a comprehensive list of negative influences is not presented
here.
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The list of habitat elements and their definitions was derived from Marcot et al.1997 and was
refined and edited based on the published literature and expert review. The final list comprises
287 habitat elements, including naturally occurring biological and physical elements as well as
elements created or caused by human actions. Definitions are provided to characterize each
element and clarify the nature of its influence on wildlife species. The following are habitat
elements definitions.

1. Forest, shrubland, and grassland habitat elements

Biotic, naturally occurring attributes of forest and shrubland communities; the information that
follows is for mostly positive relationships.

1.1 Forest/woodland vegetative elements or substrates. Biotic components found within a
forested context.

1.1.1 Down wood. Includes downed logs, branches, and rootwads.

1.1.1.1  Decay class. A system by which down wood is classified based on its
deterioration.

1.1.1.1.1 hard (class 1, 2). Little wood decay evident; bark and branches
present; log resting on branches, not fully in contact with ground;
includes classes 1 and 2 as described in Thomas 1979.

1.1.1.1.2 moderate (class 3). Moderate decay present; some branches and bark
missing or loose; most of log in contact with ground; includes class 3
as described in Thomas 1979.

1.1.1.1.3 soft (class 4, 5). Well decayed logs; bark and branches missing; fully
in contact with ground; includes classes 4 and 5 as described in
Thomas 1979.

1.1.1.2  Down wood in riparian areas. Includes down wood in the terrestrial
portion of riparian zones in forest habitats. Does not refer to instream
woody debris.

1.1.1.3  Down wood in upland areas. Includes downed wood in upland areas of
forest habitats.

1.1.2 Litter. The upper layer of loose, organic (primarily vegetative) debris on the forest
floor. Decomposition may have begun, but components still recognizable.

1.1.3 Duff. The matted layer of organic debris beneath the litter layer. Decomposition
more advanced than in litter layer; intergrades with uppermost humus layer of
soil.

1.1.4 Shrub layer. Refers to the shrub strata within forest stands.
Biotic components found within a shrubland or grassland context (these are positive influences
only).

1.2.1 Herbaceous layer. Zone of understory nonwoody vegetation beneath shrub layer
(nonforest context). May include forbs, grasses.

1.2.2 Fruits/seeds/nuts. Plant reproductive bodies that are used by animals.

5
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1.2.3

1.2.4

1.2.5

1.2.6

Moss. Large group of green plants without flowers but with small leafy stems
growing in clumps.

Cactus. Any of a large group of drought resistant plants with fleshy, usually
jointed stems and leaves replaced by scales or spines.

Flowers. A modified plant branch for the production of seeds and bearing leaves
specialized into floral organs.

Shrubs. Plant with persistent woody stems and <16.5 feet tall; usually produces
several basal shoots as opposed to a single bole.

1.2.6.1  Shrub size. Refers to shrub height.

1.2.6.1.1 small <2.0 feet
1.2.6.1.2 medium 2.0-6.5 feet
1.2.6.1.3 large 6.5-16.5 feet

1.2.6.2  Percent shrub canopy cover. Percent of ground covered by vertical

projection of shrub crown diameter.

1.2.6.3  Shrub canopy layer. Within a shrub community, differences in shrub

1.2.7
1.2.8

1.2.9

1.2.10

1.2.11

1.2.12

height and growth form produce multi-layered shrub canopies.
1.2.6.3.1 Subcanopy. The space below the predominant shrub crowns.
1.2.6.3.2 Above canopy. The space above the predominant shrub crowns.
Fungi. Mushrooms, molds, yeasts, rusts, etc.

Forbs. Broad-leaved herbaceous plants. Does not include grasses, sedges, or
rushes.

Bulbs/tubers. Any underground part of a plant that functions in nutrient
absorption, aeration, storage, reproduction and/or anchorage.

Grasses. Members of the Graminae family.

Cryptogamic crusts. Nonvascular plants that grow on the soil surface. Primarily
lichens, mosses, and algae. Often found in arid or semiarid regions. May form soil
surface pinnacles.

Trees (located in a shrubland/grassland context). Small groups of trees or isolated
individuals.

1.2.12.1 Snags. Standing dead trees.

1.2.12.1.1 Decay class. System by which snags are classified based on their
deterioration.

1.2.12.1.1.1 hard. Little wood decay evident; bark, branches, top, present;
recently dead; includes class 1 as described in Brown 1985.

1.2.12.1.1.2 moderate. Moderately decayed wood; some branches and bark
missing and/or loose; top broken; includes classes 2 and 3 as
described in Brown 1985.



Salmon Subbasin Assessment May 2004

1.2.12.1.1.3 soft. Well-decayed wood; bark and branches generally absent;
top broken; includes classes 4 and 5 as described in Brown 1985.

1.2.12.2  Snag size. Measured in dbh, as previously defined.
1.2.12.2.1 shrub/seedling <1 inch dbh
1.2.12.2.2 sapling/pole 1-9 inches dbh
1.2.12.2.3 small tree 10-14 inches dbh
1.2.12.2.4 medium tree 15-19 inches dbh
1.2.12.2.5 large tree 20-29 inches dbh
1.2.12.2.6 giant tree >30 inches dbh
1.2.12.3  Tree size. Measured in dbh, as previously defined.
1.2.12.3.1 shrub/seedling <1 inch dbh
1.2.12.3.2 sapling/pole 1-9 inches dbh
1.2.12.3.3 small tree 10-14 inches dbh
1.2.12.3.4 medium tree 15-19 inches dbh
1.2.12.3.5 large tree 20-29 inches dbh
1.2.12.3.6 giant tree >30 inches dbh

1.2.13 Edges. The place where plant communities meet or where successional stages or
vegetative conditions within plant communities come together.

2. Ecological habitat elements
Selected interspecies relationships within the biotic community; they include both positive and
negative influences.

2.1 Exaotic species. Any nonnative plant or animal, including cats, dogs, and cattle.

2.1.1 Plants. This field refers to the relationship between an exotic plant species and
animal species.

2.1.2 Animals. This field refers to the relationship between an exotic animal species
and the animal species.

2.1.2.1  Predation. The species queried is preyed upon by or preys upon an exotic
species.

2.1.2.2  Direct displacement. The species queried is physically displaced by an
exotic species, either by competition or actual disturbance.

2.1.2.3  Habitat structure change. The species queried is affected by habitat
structural changes caused by an exotic species, for example, cattle grazing.

2.1.2.4  Other. Any other effects of an exotic species on a native species.
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2.2 Insect population irruptions. The species directly benefits from insect population
irruptions (i.e., benefits from the insects themselves, not the resulting tree mortality or
loss of foliage).

2.2.1 Mountain pine beetle. The species directly benefits from mountain pine beetle
eruptions.

2.2.2  Spruce budworm. The species directly benefits from spruce budworm irruptions.
2.2.3 Gypsy moth. The species directly benefits from gypsy moth irruptions.

2.3 Beaver/muskrat activity. The results of beaver activity including dams, lodges, and
ponds, that are beneficial to other species.

2.4 Burrows. Aquatic or terrestrial cavities produced by burrowing animals that are
beneficial to other species.

3. Nonvegetative, Abiotic, Terrestrial Habitat Elements
Nonliving components found within any ecosystem. Primarily positive influences with a few
exceptions as indicated.

3.1 Rocks. Solid mineral deposits.

3.1.1 Gravel. Particle size from 0.1-3.0 inches (0.2-7.6 cm) in diameter; gravel bars
associated with streams and rivers are a separate category.

3.1.2 Talus. Accumulations of rocks at the base of cliffs or steep slopes; rock/boulder
sizes varied and determine what species can inhabit the spaces between them.

3.1.3 Talus-like habitats. Refers to areas that contain many rocks and boulders but are
not associated with cliffs or steep slopes.

3.2 Soils. Various soil characteristics.

3.2.1 Soil depth. The distance from the top layer of the soil to the bedrock or hardpan
below.

3.2.2 Soil temperature. Any measure of soil temperature or range of temperatures that
are key to the queried species.

3.2.3 Soil moisture. The amount of water contained within the soil.

3.2.4 Soil organic matter. The accumulation of decomposing plant and animal materials
found within the soil.

3.2.5 Soil texture. Refers to size distribution and amount of mineral particles (sand, silt,
and clay) in the soil; examples are sandy clay, sandy loam, silty clay, etc.

3.3 Rock substrates. VVarious rock formations.

3.3.1 Avalanche chute. An area where periodic snow or rock slides prevent the
establishment of forest conditions; typically shrub and herb dominated (sitka
alder, Alnus sinuate, and/or vine maple, Acer circinatum).

3.3.2 Cliffs. A high, steep formation, usually of rock. Coastal cliffs are a separate
category under Marine Habitat Elements.
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3.3.3

3.34
3.3.5

3.3.6

3.3.7

3.4 Snow.
34.1

3.4.2

Caves. An underground chamber open to the surface with varied opening
diameters and depths; includes cliff-face caves, intact lava tubes, coastal caves,
and mine shafts.

Rocky outcrops and ridges. Areas of exposed rock.

Rock crevices. Refers to the joint spaces in cliffs, and fissures and openings
between slab rock; crevices among rocks and boulders in talus fields are a
separate category (talus).

Barren ground. Bare exposed soil with >40% of area not vegetated; includes
mineral licks and bare agricultural fields; natural bare exposed rock is under the
rocky outcrop category.

Playa (alkaline, saline). Shallow desert basins that are without natural drainage
ways where water accumulates and evaporates seasonally.

Selected features of snow.

Snow depth. Any measure of the distance between the top layer of snow and the
ground below.

Glaciers, snow field. Areas of permanent snow and ice.

4. Freshwater Riparian and Aquatic Bodies Habitat Elements

Includes selected forms and characteristics of any body of freshwater attributes. Ranges of
continuous attributes that are key to the queried species, if known, will be in the comments.

411
4.1.2
4.1.3
414
4.1.5

4.1.6
4.1.7
4.1.8
4.1.9

Dissolved oxygen. Amount of oxygen passed into solution.

Water depth. Distance from the surface of the water to the bottom substrate.
Dissolved solids. A measure of dissolved minerals in water

Water pH. A measure of water acidity or alkalinity.

Water temperature. Water temperature range that is key to the queried species; if
known, it is in the comments field.

Water velocity. Speed or momentum of water flow.

Water turbidity. Amount of roiled sediment within the water.
Free water. Water derived from any source.

Salinity and alkalinity. The presence of salts.

4.2 Rivers and streams. Various characteristics of streams and rivers.

421

4.2.2
4.2

Oxbows. A pond or wetland created when a river bend is cut off from the main
channel of the river.

Order and class. Systems of stream classification.

2.1 Intermittent. Streams/rivers that contain nontidal flowing water for only

part of the year; water may remain in isolated pools.
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4222

4223

Upper perennial. Streams/rivers with a high gradient, fast water velocity,
no tidal influence; some water flowing throughout the year, substrate
consists of rock, cobbles, or gravel with occasional patches of sand; little
floodplain development.

Lower perennial. Streams/rivers with a low gradient, slow water velocity,
no tidal influence; some water flowing throughout the year, substrate
consists mainly of sand and mud; floodplain is well developed.

4.2.3 Zone. System of water body classification based on the horizontal strata of the
water column.

4231

4.2.3.2

4.2.3.3

Open water. Open water areas not closely associated with the shoreline or
bottom.

Submerged/benthic. Relating to the bottom of a body of water, includes
the substrate and the overlaying body of water within 3.2 feet (1 m) of the
substrate.

Shoreline. Continually exposed substrate that is subject to splash, waves,
and/or periodic flooding. Includes gravel bars, islands, and immediate
nearshore areas.

4.2.4 In-stream substrate. The bottom materials in a body of water.

4241
4.2.4.2

4243

Rocks. Rocks >10 inches (256 mm ) in diameter.

Cobble/gravel. Rocks or pebbles, .1-10 inches (2.5-256 mm) in diameter,
substrata may consist of cobbles, gravel, shell, and sand with no
substratum type >70% cover.

Sand/mud. Fine substrata <.01 inch (Lmm) in diameter, little gravel
present, may be mixed with organics.

4.2.5 Vegetation. Herbaceous plants.

4251

4252

4253

Submergent vegetation. Rooted aquatic plants that do not emerge above
the water surface.

Emergent vegetation. Rooted aquatic plants that emerge above the water
surface.

Floating mats. Unrooted plants that form vegetative masses on the surface
of the water.

4.2.6 Coarse woody debris in streams and rivers. Any piece of woody material (debris
piles, stumps, root wads, fallen trees) that intrudes into or lies within a river or

stream.

4.2.7 Pools. Portions of the stream with reduced current velocity, often with water
deeper than surrounding areas.

4.2.8 Riffles. Shallow rapids where the water flows swiftly over completely or partially
submerged obstructions to produce surface agitation, but where standing waves
are absent.

10
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4.2.9 Runs/glides. Areas of swiftly flowing water, without surface agitation or waves,
which approximates uniform flow and in which the slope of the water surface is
roughly parallel to the overall gradient of the stream reach.

4.2.10 Overhanging vegetation. Herbaceous plants that cascade over stream and river
banks and are <3.2 feet (1 m) above the water surface.

4.2.11 Waterfalls. Steep descent of water within a stream or river.

4.2.12 Banks. Rising ground that borders a body of water.

4.2.13 Seeps or springs. A concentrated flow of ground water issuing from openings in
the ground.

4.3 Ephemeral pools. Pools that contain water for only brief periods of time usually
associated with periods of high precipitation.

4.4 Sand bars. Exposed areas of sand or mud substrate.

4.5 Gravel bars. Exposed areas of gravel substrate.

4.6 Lakes/ponds/reservoirs. Various characteristics of lakes, ponds, and reservoirs.

4.6.1 Zone. System of water body classification based on the horizontal strata of the
water column.

46.1.1

4.6.1.2

4.6.1.3

Open water. Open water areas not closely associated with the shoreline or
bottom substrates.

Submerged/benthic. Relating to the bottom of a body of water, includes
the substrate and the overlaying body of water within one meter of the
substrate.

Shoreline. Continually exposed substrate that is subject to splash, waves,
and/or periodic flooding. Includes gravel bars, islands, and immediate
nearshore areas.

4.6.2 In-water substrate. The bottom materials in a body of water.

46.2.1
4.6.2.2

4.6.2.3

Rock. Rocks >10 inches (256 mm) in diameter.

Cobble/gravel. Rocks or pebbles, .1-10 inches (2.5-256 mm) in diameter,
substrata may consist of cobbles, gravel, shell, and sand with no
substratum type exceeding 70% cover.

Sand/mud. Fine substrata <.1 inch (2.5 mm) in diameter, little gravel
present, may be mixed with organics.

4.6.3 Vegetation. Herbaceous plants.

46.3.1

4.6.3.2

4.6.3.3

Submergent vegetation. Rooted aquatic plants that do not emerge above
the water surface.

Emergent vegetation. Rooted aquatic plants that emerge above the water
surface.

Floating mats. Unrooted plants that form vegetative masses on the surface
of the water.

11
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5.

4.6.4 Size. Refers to whether or not the species is differentially associated with water
bodies based on their size.

4.6.4.1  Ponds. Bodies of water <5 acre (2 ha).
4.6.4.2 Lakes. Bodies of water >5 acre (2 ha).

4.7 Wetlands/marshes/wet meadows/bogs and swamps. Various components and
characteristics related to any of these systems.

4.7.1 Riverine wetlands. Wetlands found in association with rivers.

4.7.2 Context When checked, indicates that the setting of the wetland, marsh, wet
meadow, bog, or swamp is key to the queried species.

4.7.2.1 Forest. Wetlands within a forest.
4.7.2.2 Nonforest. Wetlands that are not surrounded by forest.

4.7.3 Size. When checked, indicates that the queried species is differentially associated
with a wetland, marsh, wet meadow, bog, or swamp based on the size of the water
body.

4.7.4 Marshes. Frequently or continually inundated wetlands characterized by emergent
herbaceous vegetation (grasses, sedges, reeds) adapted to saturated soil
conditions.

4.7.5 Wet meadows. Grasslands with waterlogged soil near the surface but without
standing water for most of the year.

4.8 Islands. A piece of land made up of either rock and/or unconsolidated material that
projects above and is completely surrounded by water.

4.9 Seasonal flooding. Flooding that occurs periodically due to precipitation patterns.
Marine Habitat Elements

Selected biotic and abiotic components and characteristics of marine systems - water depth, and
relationship to substrate.

5.1.1 Supratidal. The zone that extends landward from the higher high water line up to
either the top of a coastal cliff or the landward limit of marine process (i.e., storm
surge limit).

5.1.2 Intertidal. The zone between the higher high water line and the lower low water
line.

5.1.3 Nearshore subtidal. The zone that extends from the lower low water line seaward
to the 65 foot (20 m) isobath, typically within 0.6 miles (1 km) of shore.

5.1.4 Shelf. The area between the 65-650 feet (20-200 m) isobath, typically within 36
miles (60 km) of shore.

5.1.5 Oceanic. The zone that extends seaward from the 650 feet (200 m) isobath.
5.2 Substrates. The bottom materials of a body of water.

12
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5.21

5.2.2

5.2.3

5.24

5.25

5.2.6
5.2.7

5.2.8

5.29

5.2.10

Bedrock. The solid rock underlying surface materials.
Boulders. Large, worn, rocks >10 inches (256 mm) in diameter.

Hardpan. Consolidated clays forming a substratum firm enough to support an
epibenthos and too firm to support a normal infauna (clams, worms, etc.), but
with an unstable surface that sloughs frequently.

Cobble. Rocks or pebbles, 2.5-10 inches (64-256 mm) in diameter, may be a mix
of cobbles, gravel, shells, and sand, with no type exceeding 70% cover.

Mixed-coarse. Substrata consisting of cobbles, gravel, shell, and sand with no
substratum type exceeding 70% cover.

Gravel. Small rocks or pebbles, 0.2-2.5 inches (4-64 mm) in diameter.

Sand. Fine substrata <0.2 inch (4 mm) in diameter, little gravel present, may be
mixed with organics.

Mixed-fine. Mixture of sand and mud particles <0.2 inch (4 mm) in diameter,
little gravel present.

Mud. Fine substrata <0.002 inch (0.06 mm) in diameter, little gravel present,
usually mixed with organics.

Organic. Substrata composed primarily of organic matter such as wood chips, leaf
litter, or other detritus.

5.3 Energy. Degree of exposure to oceanic swell, currents, and wind waves.

5.3.1
5.3.2

5.3.3

5.34

Protected. No sea swells, little or no current, and restricted wind fetch.

Semi-protected. Shorelines protected from sea swell, but may receive waves
generated by moderate wind fetch, and/or moderate-to-weak tidal currents.

Partially exposed. Oceanic swell attenuated by offshore reefs, islands, or
headlands, but shoreline substantially exposed to wind waves, and/or strong-to-
moderate tidal currents.

Exposed. Highly exposed to oceanic swell, wind waves, and/or very strong
currents.

5.4 Vegetation. Includes herbaceous plants and plants lacking vascular systems.

54.1
5.4.2
5.4.3

Mixed macro algae. Includes brown, green, and red algae.
Kelp. Subaquatic rooted vegetation found in the nearshore marine environment
Eelgrass. Subaquatic rooted vegetation found in an estuarine environment

5.5 Water depth. Refers to the vertical layering of the water column.

5.5.1

Surface layer. The uppermost part of the water column.

55.1.1  Tide rip. A current of water disturbed by an opposing current, especially in

tidal water or by passage over an irregular bottom.

55.1.2  Surface microlayer (neuston). The thin uppermost layer of the water

surface.

13
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5.5.2

5.5.3
5.5.4

Euphotic. Upper layer of a water body that receives sufficient sunlight for the
photosynthesis of plants.

Disphotic. Area below the euphotic zone where photosynthesis ceases.
Demersal/benthic. Submerged lands including vegetated and unvegetated areas.

5.6 Water temperature. Measure of ocean water temperature.

5.7 Salinity. The presence and concentration of salts; salinity range that is key to the species,
if it is known, will be in the comments field.

5.8 Forms. Morphological elements within marine areas.

5.8.1

5.8.2

5.8.3

5.8.4

5.8.5

5.8.6

5.8.7

5.8.8

5.8.9

Beach. An accumulation of unconsolidated material (sand, gravel, angular
fragments) formed by waves and wave-induced currents in the intertidal and
subtidal zones.

A piece of land made up of either rock and/or unconsolidated material that
projects above and is completely surrounded by water at higher high water for
large (spring) tide. Includes off-shore marine cliffs.

Marine cliffs (mainland). A sloping face steeper than 20% usually formed by
erosion and composed of either bedrock and/or unconsolidated materials.

Delta. An accumulation of sand, silt, and gravel deposited at the mouth of a
stream where it discharges into the sea.

Dune. In a marine context; a mound or ridge formed by the transportation and
deposition of wind-blown material (sand and occasionally silt).

Lagoon. Shallow depression within the shore zone continuously occupied by salt
or brackish water lying roughly parallel to the shoreline and separated from the
open sea by a barrier.

Salt marsh. A coastal wetland area that is periodically inundated by tidal brackish
or salt water and that supports significant (15% cover) nonwoody vascular
vegetation (e.g., grasses, rushes, sedges) for at least part of the year.

Reef. A rock outcrop, detached from the shore, with maximum elevations below
the high-water line.

Tidal flat. A level or gently sloping (<5%) constructional surface exposed at low
tide, usually consisting primarily of sand or mud with or without detritus, and
resulting from tidal processes.

5.9 Water clarity. As influenced by sediment load.

6. (No Data)

Formerly contained topographic information, such as elevation, that has been moved to the life

history matrix.

14
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7. Fire as a Habitat Element

Refers to species that benefit from fire. The time frame after which the habitat is suitable for the
species, if known, will be found in the comments field.

8. Anthropogenic Related Habitat Elements

This section contains selected examples of human-related habitat elements that may be a key part
of the environment for many species. These habitat elements may have either a negative or
positive influence on the queried species.

8.1
8.2
8.3
8.4
8.5

8.6

8.7
8.8

8.9

Campgrounds/picnic areas. Sites developed and maintained for camping and picnicking.
Roads. Either paved or unpaved.

Buildings. Permanent structures.

Bridges. Permanent structures typically over water or ravines.

Diseases transmitted by domestic animals. Some domestic animal diseases may be a
source of mortality or reduced vigor for wild species.

Animal harvest or persecution. Includes illegal harvest/poaching, incidental take
(resulting from fishing net by-catch, or by hay mowing, for example), and targeted
removal for pest control.

Fences/corrals. Wood, barbed wire, or electric fences.

Supplemental food. Food deliberately provided for wildlife (e.g., bird feeders, ungulate
feeding programs, etc.) as well as spilled or waste grain along railroads and cattle
feedlots.

Refuse. Any source of human-derived garbage (includes landfills).

8.10Supplemental boxes, structures and platforms. Includes bird houses, bat boxes, raptor

and waterfowl nesting platforms.

8.11Guzzlers and waterholes. Water sources typically built for domestic animal use.

8.12Toxic chemical use. Proper use of regulated chemicals; documented effects only.

8.12.1 Herbicides/fungicides. Chemicals used to Kill vegetation and fungi.
8.12.2 Insecticides. Chemicals used to kill insects.

8.12.3 Pesticides. Chemicals used to Kill vertebrate species.

8.12.4 Fertilizers. Chemicals used to enhance vegetative growth.

8.13Hedgerows/windbreaks. Woody and/or shrubby vegetation either planted or that

develops naturally along fence lines and field borders.

8.14Sewage treatment ponds. Settling ponds associated with sewage treatment plants.

8.15Repellents. Various methods used to repel or deter wildlife species that damage crops or

property (excluding pesticides and insecticides).
8.15.1 Chemical (taste, smell, or tactile). Chemical substances that repel wildlife.
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8.15.2 Noise or visual disturbance. Nonchemical methods to deter wildlife.
8.16Culverts. Drain crossings under roads or railroads.

8.17Irrigation ditches/canals. Ditches built to transport water to agricultural crops or to
handle runoff.

8.18Powerlines/corridors. Utility lines, poles, and rights-of-way associated with
transmission, telephone, and gas lines.

8.19Pollution. Human-caused environmental contamination.
8.19.1 Chemical. Contamination caused by chemicals.
8.19.2 Sewage. Contamination caused by human waste.
8.19.3 Water. Aquatic contamination from any source.
8.20Piers. Structures built out over water.

8.21Mooring piles, dolphins, buoys. Floating objects anchored out in the water for nautical
purposes.

8.22Bulkheads, seawalls, revetment. Retaining structures built to protect the shoreline from
wave action.

8.23Jetties, groins, breakwaters. Structures built to influence the current or protect harbors.

8.24Water diversion structures. Structures built to funnel or direct water, including dams,
dikes and levies.

8.25Log boom. A raft of logs lashed together either to transport the logs or as barriers to boat
traffic near marinas or dams.

8.26Boats/ships. Watercraft, either motorized or nonmotorized.
8.27Dredge spoil islands. Sediment deposited from dredging operations.

8.28Hatchery facilities and fish. Fish that are hatched in captivity and later released into the
wild. For simplicity this refers to freshwater areas, though marine birds and mammals
likely feed on hatchery released fish too. This also includes the facilities and their
operation.

Il Major Assumptions with the IBIS Data set

The Northwest Habitat Institute (NHI) Interactive Biodiversity Information System (IBIS),
supplied the data set used in the assessment of the key ecological functions for the wildlife
species in the Salmon subbasin. The data set included information from basinwide wildlife
habitat maps. Vegetation maps from all or parts of seven states (Idaho, Montana, Nevada,
Oregon, Utah, Washington and Wyoming) in the Columbia River Basin were used by NHI to
develop the wildlife habitat maps depicting current conditions. These maps were developed to
serve as an initial basis for large-scale mapping or database investigations.

Consequently, the wildlife habitat maps used in this assessment provide only an initial depiction
of the amounts of wildlife habitats that may exist within watersheds, but are not of sufficient
resolution for depicting the site-specific location of habitats within each watershed. Thus,
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wildlife habitats that occur in patch sizes less than 250 acres (i.e., linear riparian habitat) are
likely underrepresented in the assessment.

Further, there has been no formal validation of the basinwide current wildlife habitat maps.
Because maps are only a representation of reality and cannot depict all the detail represented in
nature, some generalization is unavoidable. It is also important to not that remotely sensed maps
developed from photograph interpretation or satellite imagery also contain errors.

NHI also developed a historic map by combining products from two previous works: Interior
Columbia Basin Ecosystem Management Project (ICBEMP 1997) and the Oregon Biodiversity
Project (Defenders of Wildlife 1998). These two mapping efforts used very different methods.
The ICBEMP historic data were mostly derived from a modeling exercise, and the Oregon
Biodiversity Project map was created from using surveyor notes from the 1850 land survey.
Thus, the historic map is a theoretical construct with a coarse (1-km? pixel size) level of
resolution. Wildlife habitats that are small or linear in size or shape (i.e., riparian or herbaceous
wetlands) are underrepresented in the historic condition maps. In addition, no validation of the
historic map was completed, and because there are no recognized historical data sets presently
available, validation is difficult. Hence, the historic map best depicts gross generalizations of
gains or loses of specific wildlife habitats.

B Total Functional Richness

Total functional richness is an ecological functional pattern that totals the number of KEF
categories in a community. Total functional richness denotes the degree of functional complexity
in a community, such that the more functionally diverse communities have a greater measure of
total functional richness. The total functional richness in a community also denotes the degree to
which the full “functional web” of a community would be provided or conserved (Marcot and
Vander Heyden, 2001).
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Figure 1.

subbasin (source: IBIS 2003).

Total functional richness (number of KEFs) by wildlife habitat in the Salmon

C Wildlife Species Associated with Aquatic Environments

Table 1.

Wildlife species identified as having associations with aquatic habitats in the Salmon

subbasin. This table was generated by searching the IBIS data set for species with
category 4 KECs and then summing their respective KEFs and KECs.

Wildlife Species KEF KEC Total Count
American avocet 8 24 32
American badger 8 4 12
American beaver 15 29 44
American bittern 6 9 15
American black duck 8 22 30
American coot 15 23 38
American crow 11 6 17
American dipper 4 27 31
American golden-plover 3 13 16
American marten 9 5 14
American robin 5 1 6
American tree sparrow 7 4 11
American white pelican 6 16 22
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Wildlife Species KEF KEC Total Count
American wigeon 12 23 35
Baird’s sandpiper 3 24 27
Bald eagle 8 21 29
Band-tailed pigeon 5 3 8
Bank swallow 5 12 17
Barn owl 5 3 8
Barn swallow 4 3 7
Barred owl 8 10 18
Barrow’s goldeneye 6 17 23
Belted kingfisher 9 22 31
Big brown bat 6 14 20
Black bear 22 5 27
Black swift 1 3 4
Black tern 12 7 19
Black-bellied plover 3 13 16
Black-billed magpie 9 4 13
Black-capped chickadee 8 4 12
Black-crowned night-heron 10 16 26
Black-necked stilt 8 20 28
Blue grouse 7 7 14
Blue-winged teal 10 18 28
Bobcat 4 3 7
Bobolink 3 3 6
Bonaparte’s gull 10 8 18
Bufflehead 8 21 29
Bullfrog 9 19 28
Burrowing owl 7 4 11
California gull 11 16 27
California myotis 4 14 18
California quail 7 3 10
Canada goose 8 18 26
Canvasback 10 35 45
Canyon wren 2 2 4
Caspian tern 9 19 28
Cattle egret 9 4 13
Chukar 7 3 10
Cinnamon teal 11 18 29
Clark’s grebe 8 16 24
Cliff swallow 4 7 11
Columbia spotted frog 6 21 27
Common garter snake 7 11 18
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Wildlife Species KEF KEC Total Count
Common goldeneye 6 21 27
Common loon 6 12 18
Common merganser 10 21 31
Common nighthawk 1 3 4
Common raven 10 3 13
Common tern 8 8 16
Common yellowthroat 4 8 12
Cooper’s hawk 4 4 8
Coyote 9 3 12
Double-crested cormorant 8 15 23
Dunlin 3 27 30
Eared grebe 7 17 24
Eastern kingbird 6 4 10
Fisher 11 3 14
Forster’s tern 9 19 28
Franklin’s gull 11 9 20
Fringed myotis 4 10 14
Gadwall 12 19 31
Golden eagle 6 2 8
Gray partridge 7 3 10
Gray wolf 9 11 20
Great Basin spadefoot 9 18 27
Great blue heron 11 19 30
Great egret 10 21 31
Great gray owl 4 5 9
Great horned owl 5 4 9
Greater scaup 5 9 14
Greater white-fronted goose 11 18 29
Greater yellowlegs 5 31 36
Green-winged teal 11 20 31
Grizzly bear 14 2 16
Gyrfalcon 2 9 11
Harlequin duck 2 24 26
Heather vole 6 2 8
Herring gull 12 17 29
Hoary bat 4 12 16
Hooded merganser 10 20 30
Horned grebe 7 17 24
Idaho giant salamander 7 17 24
Killdeer 7 29 36
Least sandpiper 3 29 32
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Wildlife Species KEF KEC Total Count
Lesser scaup 9 28 37
Lesser yellowlegs 5 32 37
Lincoln’s sparrow 7 3 10
Little brown myotis 4 13 17
Long-billed curlew 9 19 28
Long-billed dowitcher 3 18 21
Long-eared myotis 3 14 17
Long-legged myotis 4 14 18
Long-tailed vole 5 3 8
Long-toed salamander 10 30 40
Mallard 13 23 36
Marbled godwit 4 7 11
Marsh wren 3 13 16
Meadow vole 9 5 14
Merlin 2 6 8
Mink 11 12 23
Montane shrew 2 4 6
Montane vole 7 3 10
Moose 6 29 35
Mountain chickadee 8 4 12
Mountain goat 4 3 7
Mountain lion 5 3 8
Mountain quail 7 3 10
Mourning dove 4 8 12
Mule deer 13 7 20
Muskrat 9 23 32
Northern goshawk 5 5 10
Northern harrier 4 6 10
Northern leopard frog 7 21 28
Northern pintail 11 20 31
Northern pocket gopher 8 5 13
Northern river otter 8 45 53
Northern rough-winged swallow 4 12 16
Northern saw-whet owl 3 4 7
Northern shoveler 9 14 23
Northern shrike 3 4 7
Northern waterthrush 2 3 5
Olive-sided flycatcher 3 2 5
Oregon spotted frog 8 14 22
Osprey 4 15 19
Pacific chorus (tree) frog 8 18 26
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Wildlife Species KEF KEC Total Count
Pacific-slope flycatcher 6 5 11
Painted turtle 5 21 26
Pallid bat 4 13 17
Pectoral sandpiper 3 22 25
Peregrine falcon 2 6 8
Pied-billed grebe 5 15 20
Preble’s shrew 2 4 6
Pronghorn antelope 8 6 14
Raccoon 14 12 26
Red-breasted merganser 9 7 16
Red-eyed vireo 5 4 9
Redhead 11 31 42
Red-necked grebe 7 16 23
Red-necked phalarope 9 13 22
Red-tailed hawk 6 4 10
Red-winged blackbird 5 8 13
Ring-billed gull 13 16 29
Ring-necked duck 10 36 46
Ring-necked pheasant 9 7 16
Rocky Mountain bighorn sheep 4 3 7
Rocky Mountain elk 13 8 21
Ross’s goose 4 18 22
Rough-legged hawk 3 2 5
Rubber boa 5 4 9
Ruddy duck 7 29 36
Ruffed grouse 9 7 16
Sandhill crane 15 20 35
Savannah sparrow 6 2 8
Semipalmated plover 3 20 23
Semipalmated sandpiper 3 23 26
Sharp-shinned hawk 4 4 8
Sharp-tailed grouse 10 3 13
Short-eared owl 4 5 9
Silver-haired bat 6 9 15
Snow goose 11 18 29
Snowy egret 9 15 24
Solitary sandpiper 4 21 25
Sora 9 13 22
Spotted bat 3 12 15
Spotted sandpiper 8 34 42
Spruce grouse 6 6 12
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Wildlife Species KEF KEC Total Count
Stilt sandpiper 3 19 22
Striped skunk 10 9 19
Swainson’s hawk 4 2 6
Tailed frog 5 12 17
Tiger salamander 10 19 29
Townsend’s big-eared bat 6 14 20
Tree swallow 6 6 12
Trumpeter swan 9 23 32
Tundra swan 6 19 25
Turkey vulture 1 3 4
Upland sandpiper 5 5 10
Vagrant shrew 6 3 9
Violet-green swallow 5 8 13
Virginia rail 8 14 22
Water shrew 5 23 28
Water vole 7 11 18
Western grebe 10 16 26
Western harvest mouse 8 8 16
Western jumping mouse 4 2 6
Western pipistrelle 3 11 14
Western sandpiper 3 27 30
Western screech-owl 4 4 8
Western small-footed myotis 4 12 16
Western terrestrial garter snake 9 7 16
Western toad 10 27 37
White-faced ibis 8 10 18
White-tailed deer (eastside) 10 11 21
Wild turkey 10 3 13
Willet 9 20 29
Wilson’s phalarope 9 22 31
Wilson’s snipe 6 19 25
Wolverine 2 6 8
Wood duck 9 21 30
Yellow warbler 5 3 8
Yellow-billed cuckoo 5 10 15
Yellow-breasted chat 4 3 7
Yellow-headed blackbird 3 8 11
Yellow-pine chipmunk 10 4 14
Yuma myotis 4 13 17
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D Critical Functional Link Species

Critical functional link species are those species that perform unique KEFs in a community. In
other words, for a particular habitat or community, the critical functional link species are species
that perform certain ecological functions that no other species perform.

Not all of the roles performed by critical functional link species are critical, however, such that
communities would not collapse if some of these species were absent. For example, the brown-
headed cowbird is identified as a critical functional link species for many habitats in the Salmon
subbasin because it is the only species that acts as a nest parasite (Table 2). Even though there
would be impacts to communities if the brown-headed cowbird were to disappear from all the
habitats it frequents, it is unlikely that the communities would collapse due to its absence. The
disappearance of the brown-headed cowbird would most likely benefit communities because the

reproductive success of other bird species would improve.

On the other hand, the rufous hummingbird and black-chinned hummingbird are vertebrate
species that act as a pollination vectors for several habitats. If these hummingbirds were to
disappear and there were no other pollinators for the plants in the communities they inhabited,

then the effect could greatly alter the community habitat structure and function. In this scenario,

the hummingbird species might be considered functional keystone species, such that their
removal altered the structure and function of a community.

Table 2.

(source: IBIS 2003).

List of species that perform critical functional roles in the Salmon subbasin, Idaho

Habitat

Key Ecological Function

Critical Functional
Link Species

Agriculture, pasture,
and mixed environs
(eastside)

Creates roosting, denning, or nesting
opportunities

Great blue heron

Interspecies parasite

Brown-headed cowbird

Impounds water by creating diversions or dams

American beaver

Alpine grasslands and
shrublands

Pollination vector

Rufous hummingbird

User of aerial structures

Great horned owl

Coprophagous (feeds on fecal material)

American pika

User of ground structures Deer mouse
Creates ponds or wetlands through wallowing Rocky Mountain elk
Creates standing dead trees (snags); physically Black bear

fragments standing wood

Desert playa and salt
scrub

Cannibalistic (eats members of its own species)

Great Basin spadefoot

User of aerial structures

Great horned owl

Interspecies parasite

Brown-headed cowbird

Pollination vector

American avocet

User of ground structures Deer mouse
User of aquatic structures Mink
Dwarf shrub-steppe Pollination vector Black-chinned
hummingbird
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Habitat

Key Ecological Function

Critical Functional
Link Species

Interspecies parasite

Brown-headed cowbird

Creates standing dead trees (snags); physically
fragments standing wood; primary cavity
excavator

Black bear

Creates ponds or wetlands through wallowing

Rocky Mountain elk

Eastside (interior)
canyon shrublands

Interspecies parasite

Brown-headed cowbird

Transportation of viable seeds, spores, plants;
disperses vascular plants

Golden-mantled ground
squirrel

User of aquatic structures

Mink

Creates ponds or wetlands through wallowing

Rocky Mountain elk

Eastside (interior)
grasslands

Interspecies parasite

Brown-headed cowbird

User of aquatic structures

Mink

Creates feeding opportunities

Grizzly bear

Creates standing dead trees (snags); primary
cavity excavator

Black bear

Creates ponds or wetlands through wallowing

Rocky Mountain elk

Eastside (interior)
mixed conifer forest

Interspecies parasite

Brown-headed cowbird

Creates roosting, denning, or nesting
opportunities

Red squirrel

Primary creation of aquatic structures; impounds
water by creating diversions or dams

American beaver

Eastside (interior)
riparian wetlands

Creates roosting, denning, or nesting
opportunities

Great blue heron

Carrier, transmitter, or reservoir of diseases that
affect domestic animals

Double-crested
cormorant

Primary creation of ground structures

Bushy-tailed woodrat

Impounds water by creating diversions or dams

American beaver

Herbaceous wetlands

Creates roosting, denning, or nesting
opportunities

Great blue heron

Carrier, transmitter, or reservoir of diseases that
affect domestic animals

Double-crested
cormorant

Creates standing dead trees (snags); primary
cavity excavator

Black bear

Impounds water by creating diversions or dams

American beaver

Lakes, rivers, ponds,
and reservoirs

Interspecific hybridization

Oregon spotted frog

User of aerial structures

Black tern

Creates roosting, denning, or nesting
opportunities; creates feeding opportunities

Great blue heron

Carrier, transmitter, or reservoir of diseases that
affect domestic animals

Double-crested
cormorant

Herbivory on grasses or forbs that may alter
vegetation structure and composition

Canada goose

Primary creation of ground structures

Greater scaup
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Habitat

Key Ecological Function

Critical Functional
Link Species

Impounds water by creating diversions or dams;
creates ponds or wetlands

American beaver

Herbivory on trees or shrubs that may alter
vegetation structure and composition

Moose

Lodgepole pine forest
& woodlands

Interspecies parasite

Brown-headed cowbird

Creates roosting, denning, or nesting
opportunities

Red squirrel

Transportation of viable seeds, spores, plants;
disperses vascular plants

Golden-mantled ground
squirrel

Primary creation of aquatic structures; impounds
water by creating diversions or dams

American beaver

User of aquatic structures

Mink

Coprophagous (feeds on fecal material)

Snowshoe hare

Montane coniferous
wetlands

Interspecies parasite

Brown-headed cowbird

Carrier, transmitter, or reservoir of diseases that
affect other wildlife species

Common porcupine

Primary creation of ground structures

Bushy-tailed woodrat

User of ground structures

Deer mouse

Primary creation of aquatic structures; impounds
water by creating diversions or dams

American beaver

Coprophagous (feeds on fecal material)

Snowshoe hare

Montane mixed
conifer forest

Interspecies parasite

Brown-headed cowbird

Creates roosting, denning, or nesting
opportunities

Red squirrel

User of ground structures

Deer mouse

Primary creation of aquatic structures; impounds
water by creating diversions or dams

American beaver

Ponderosa pine and
eastside white oak
forest & woodlands

Interspecies parasite

Brown-headed cowbird

Creates roosting, denning, or nesting
opportunities

Red squirrel

Coprophagous (feeds on fecal material)

Snowshoe hare

Primary creation of aquatic structures; impounds
water by creating diversions or dams

American beaver

Shrub-steppe

Pollination vector

Black-chinned
hummingbird

Interspecies parasite

Brown-headed cowbird

User of aquatic structures

Mink

Creates ponds or wetlands through wallowing

Rocky Mountain elk

Subalpine parkland

Interspecies parasite

Brown-headed cowbird

User of aquatic structures

Fisher

User of ground structures

Deer mouse
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Habitat

Key Ecological Function

Critical Functional
Link Species

Primary creation of aquatic structures; impounds
water by creating diversions or dams

American beaver

Upland aspen forest

Interspecies parasite

Brown-headed cowbird

User of aquatic structures

Mink

User of ground structures

Deer mouse

Primary creation of ground structures

Bushy-tailed woodrat

Transportation of viable seeds, spores, plants;
disperses vascular plants

Golden-mantled ground
squirrel

Primary creation of aquatic structures; impounds
water by creating diversions or dams

American beaver

Urban and mixed
environs (eastside)

Interspecies parasite

Brown-headed cowbird

Creates roosting, denning, or nesting
opportunities

Great blue heron

User of aerial structures

Great horned owl

Coprophagous (feeds on fecal material)

Nuttall’s mountain
cottontail

Primary creation of ground structures

Bushy-tailed woodrat

User of aquatic structures

Mink

Primary creation of aquatic structures; impounds
water by creating diversions or dams

American beaver

Western juniper and
mountain mahogany
woodlands

Cannibalistic

Great Basin spadefoot

Interspecies parasite

Brown-headed cowbird

Coprophagous (feeds on fecal material)

Nuttall’s mountain
cottontail

Transportation of viable seeds, spores, plants;
disperses vascular plants

Golden-mantled ground
squirrel

User of aquatic structures

Mink

Primary creation of aquatic structures; impounds
water by creating diversions or dams

American beaver

E Functional Specialists

Species with the fewest KEFs are functional specialists and may be more vulnerable to
extirpation from changes in environmental conditions supporting their ecological functions.
There may be several species that perform the same function in a particular habitat, but the
functional specialists are species that perform only one or two key ecological functions.

The functional specialist species in the Salmon subbasin are listed in Table 3. There is a total of

60 species.
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Functional specialist species and their associated KEF count and KEC code in the Salmon subbasin, Idaho (IBIS 2003).

Functional Specialist| KEF Habitat Code? Key Environmental Correlates
Common Name Count
American bittern 2 A 41.2,46.3,4.7.1,49
American black duck 2 C,FHIJO 1.2.1,1.2.10,1.2.13,1.2.6,2.1.2,2.3,4.1.9,4.2.2,4.2.3,4.6.1,4.6.3,4.7.1, 4.8,
49,7,8.12.2,85
American dipper 2 HLJP 2.3,3.35,4.1.2,4.1.6,4.2.10,4.2.11,4.2.12,42.2,4.2.3,42.4,4.2.6,4.2.7,4.2.8,
429,46.1,8.19.3, 84
American golden- 2 | 2.1.1,2.1.2,3.2.3,3.3.6,4.2.3,4.24,46.1,4.6.2,4.9
plover
Baird’s sandpiper 2 |ABCI1J 2.1.1,3.2.3,3.3.6,3.3.7,4.1.6,4.2.13,4.2.2,42.3,4.24,46.1,4.6.2,47.2,4.8,
4.9, 8.14
Black swift 1 B,GHILJLKLMNP |115,333,3.35,4.211
Black-bellied plover 2 |C,J 21.1,21.2,3.23,3.36,3.3.7,423,42.4,46.1,46.2,4.9,8.14, 8.21, 8.23, 8.25
Boreal owl 2 |GK/MQ 1.1.14,1.1.16, 8.1
Brown creeper 2 AGHK, L MNQR 1.1.14,1.2.12
Canyon wren 2 B,D,EFGHK MN,O,|l31.2, 332,334,335

P, S

Common nighthawk 1 |ACDEFGHIJK, |211,3.11,3.13,3.34,3.3.6,3.3.7,7,8.12.2,8.2,8.3
L,M,N,0,Q,R,S
Common poorwill 1 J|ACDEFG,JKN,O, |1.26,3.1.1,3.3.4,336,7,8.2
S
Dunlin 2 |C1,1J 21.1,2.1.2,3.2.3,3.36,3.3.7,4.1.2,4.1.6,4.2.2,4.23,4.24,46.1,4.6.2,4.6.3,
47.1,48,4.9,8.14, 8.18,8.19.3, 8.2, 8.21, 8.23, 8.25, 8.6
Ferruginous hawk 2 |ACDEFO,S 1.2.10,1.2.12,1.2.6,3.3.2,3.34,7,8.18
Greater yellowlegs 2 |AC,D,F,HIJO0O 2.1.1,3.2.3,3.3.6,4.1.6,4.2.1,4.2.13,4.2.2,42.3,4.24,425,4.6.1,4.6.2,4.6.3,
47.1,47.2,4.8,8.14,8.19.3
Gyrfalcon 2 AR 6.1,4.7.1,4.7.2,4.9
Harlequin duck 1 |H]J 1.1.1,1.1.16,1.1.4,4.1.6,4.2.12,4.2.2,42.3,4.24,42.6,4.2.7,4.2.8,4.2.9,

4.6.1,8.19.1, 8.23, 8.26, 8.6
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Functional Specialist| KEF Habitat Code® Key Environmental Correlates
Common Name Count
Least sandpiper 2 |ACILI 2.1.1,3.2.3,3.3.6,3.3.7,4.1.6,4.2.1,4.2.13,4.2.2,42.3,42.4,46.1,4.6.2,4.6.3,
4.7.2,4.8,4.9,8.14, 8.23, 8.25
Lesser yellowlegs 2 |AC,D,F,H1,J0 2.1.1,3.23,33.6,414,416,42.1,4213,422,423,424,425,46.1,4.6.2,

4.6.3,4.7.1,4.7.2,4.8,8.14,8.19.3

Loggerhead shrike 2

A, C,D,EF1,0,S

1.1.16,1.2.12,1.2.6,7, 8.13, 8.18, 8.2, 8.7

Long-billed dowitcher 2 |AC LI 211,323,3.24,3.25,33.6,3.3.7,42.2,423,42.4,46.1,46.2,4.8, 8.14,
8.19.3, 8.23, 8.25, 8.6

Long-eared myotis 2 |AB,C,DEFGHIJ |111,1114,11.16,1212,1213,21.2,23,3.1.2,3.1.3,3.3.2,3.3.3,3.34,

K,L,M,N,O,PR,S 3.35,421,4213,423,42.7,429,46.1,4.7.1,8.1,8.11, 8.12.2, 8.12.3,

8.13,8.17,8.19.1,8.3,8.4

Lynx 2 |B,G KL MP 111,11.14,114,34.1,82,8.6

Marsh wren 2 | 211,422,425,46.3,4.7.1,8.17

Masked shrew 2 |G,H KL M,N,P 111,112,113,24

Merlin 1 B,D,EFGHIIJK L |1114,11.16,1.212,212,47.1,4.7.2,8.12.2,8.13,8.3

M,N,O,P,S

Montane shrew

B.GHKLMPQ

1.11,11.10,1.1.13,11.2,114,11.7,126,1.2.7,2.4,47.2

Northern harrier 2

A, B CD,E FHI0OPR

1.2.1,1.2.10,1.26,3.4.1,47.1,47.2,4.7.3,7,8.12.2, 8.6

Northern pygmy-owl 2

A G H ILK L MN,PR,
S

1.1.14

Northern saw-whet 2 |A/GHKLMNQ,R,S|11.14,34.1,47.2,8.1
owl

Northern shrike 2 |ACDEFIO,S 1.2.12,1.2.13,1.2.6,3.4.1,47.2,7,8.13,8.18, 8.7

Northern waterthrush 2 H 1.1.13,1.1.14,1.1.4,4.2.12

Olive-sided flycatcher 2 |GHK,L,MN,P 1.1.14,1.1.16,7

Osprey 2 |AB,GHJK MN,O,P,|1.1.14,1.1.16,1.2.12,1.2.13,2.1.2,2.3,4.1.7,42.1,4.2.2,42.3,4.2.7,46.1, 4.9,
R 8.1,8.18, 8.21, 8.28

Pectoral sandpiper 2 A LD 2.1.1,3.2.3,3.3.6,4.1.6,4.2.13,4.2.2,4.2.3,42.4,46.1,46.2,4.7.2,4.8,4.9,8.14

Peregrine falcon 2 |C,DE,F,GHI,J) KL, [1114,1.1.16,61.212,1.2.13,2.1.2,3.3.2,3.34,3.35,4.7.1,49,8.1,8.3,84
M,N,O,Q,S
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Pied-billed grebe 2 H1J 4.1.2,4.21,4.23,4.6.1,4.6.3,8.28

Preble’s shrew 2 |A/DF,GHI10,Q 47.2

Ringneck snake 1 JANOR 111,11.2,211,21.2,24,3.1.2,3.1.3,3.3.4,335,7

Rock wren 2 B,C,DEFGNOPS [311,31.2,313,33.1,33.2,334,335

Ross’s goose 2 |, 4.1.2,423,46.1,46.3,4.6.4,4.7.3

Rough-legged hawk 1 |AB,CDEFHINO, [11.14,1.2.10,1.2.12,3.4.1,8.13,8.18,8.7
R, S

Sanderling C,J 2.1.1

Semipalmated plover C,J 21.1,2.1.2,32.3,3.3.6,3.3.7,423,4.2.4,46.1,46.2,4.6.3,4.8,4.9,8.14

Semipalmated 2 | 21.1,42.1,42.2,423,425,46.1,46.2,4.6.3,4.8,4.9,8.14, 8.2, 8.23, 8.25

sandpiper

Short-eared owl 2 |AC,D,FIO0 1.2.1,1.2.10,1.2.6,1.28,2.1.1,2.1.2,3.4.1,4.7.2,4.9, 7, 8.13, 8.6, 8.7

Snowy owl 2 AF LR 1.2.1,1.2.10

Solitary sandpiper A,C,D,F,H 1,J,0 1.11,1.1.16,2.1.1,23,3.2.3,3.3.6,4.1.4,4.1.6,4.2.1,4.2.2,423,4.24,4.6.1,

46.2,4.7.1,8.14,8.17, 8.19.3, 8.25

Spotted bat 2 |A/C,D,E,F,HI1,JNO |1.213,332,334,3.35,4.21,423,4.2.6,4.29,46.1,8.3

Stilt sandpiper 2 21.1,4.21,4.23,4.24,4.6.1,4.6.2,4.6.3,4.8,4.9,8.14

Swainson’s hawk 2 |A/B,CDFHIO,S 1.1.14,1.1.16,1.2.1,1.2.10,1.2.12,2.1.1,4.9,7,8.12.3,8.12.4, 8.13, 8.18

Turkey vulture 1 |ABCDEFGHILK, |11.1,1.114,1.212,3.1.2,3.1.3,3.3.2,3.3.3,3.34,3.35,8.2,86, 89
L,M,N,O,PQR,S

Vaux’s swift 2 A/GHILJKL MNP, |1114,1.26,2.2.2,8.3
QR

Western pipistrelle 2 |A/C,D,E,F,GH,JNO, [1.1.16,1.2.13,3.1.2,3.1.3,3.3.2,3.34,3.35,4.1.8,4.2.13,4.2.7,4.2.9,4.6.1,
R, S 8.11,8.12.2,8.12.3

\Western sandpiper 2 A, C, I 1J 2.1.1,21.2,3.2.3,3.3.6,3.3.7,4.1.2,41.6,4.2.2,4.2.3,4.2.4,46.1,4.6.2, 4.6.3,

4.7.1,4.8,4.9,8.14,8.18,8.19.3, 8.21, 8.23, 8.25
\Western screech-owl 2 AGHILKLNOQR,S [11.14,47.2,8.1,8.13
Western wood-pewee 2 A/GH MNP QR 1.1.14,1.1.16,7,8.1,8.18
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Functional Specialist| KEF Habitat Code® Key Environmental Correlates
Common Name Count
White-throated swift 2 |ACD,EFGHIIM, 3323358384

N,O,R,S

Winter wren

2

B,GH,LM,P

111,1112,1114,11.2,11.4,115

Wolverine

2

B,L,M,P

3.12,3.13,3.3.1,3.3.3,334,335,34.2,41.8,4.7.2,8.2,8.6

? Habitat Codes: A = agriculture, pasture, and mixed environments (eastside); B = alpine grasslands and shrublands; C = desert playa and salt
scrub; D = dwarf shrub-steppe; E = eastside (interior) canyon shrublands; F = eastside (interior) grasslands; G = eastside interior mixed conifer
forest; H = eastside (interior) riparian wetlands; | = herbaceous wetlands; J = lakes, rivers, ponds, and reservoirs; K = lodgepole pine forest and
woodlands; M = montane coniferous wetlands; N = montane mixed conifer forest; O = ponderosa pine and eastside white oak forest and
woodlands; P = shrub-steppe; Q = upland aspen forest; R = urban and mixed environments (eastside); S = western juniper and mountain

mahogany woodlands
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APPENDIX 2-3—AERIAL STEELHEAD REDD COUNTS, 1987-1998



Steelhead redd count trends for recent years in selected study streams in Idaho.

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

South Fork Salmon River

Johnson Creek 12 23 NC 23 64 27 66 28 29 10 18 10
South Fork-Poverty 62 76 31 75 30 44 32 2 7
South Fork Darling Cabin 25 39 17 49 25 34 31 14 3
South Fork-Oxbow 37 31 26 34 11 14 2 13 8
South Fork-Krassel 38 8 23 5 15 17 2 2
Middle Fork Salmon River

Bear Valley Creek 27 11 62 32 26 28 17 13 10 3 5
Marsh Creek 23 1 10 7 1 1 1 0 0
Sulphur Creek 17 7 14 6 5 18 2 2 3 3 6
Loon Creek 38 17 8 NC 3 4 5 NC NC
Camas Creek 27 55 26 3 NC 12 10 6 NC 1
Big Creek 44 25 NC NC 3 & 5 NC 6
South Fork Camas 6 1 4 3 0 1 0 0 3
Salmon River

Valley Creek 8 6 26 9 4 5 2 1 0
Alturas 6 NC 3 NC NC NC NC NC NC

Upper Salmon

-Pole to Busterback 6 0 0] 0 NC NC NC NC NC
-Busterback to Alturas Lake Creek 1 0 0 12 NC NC NC NC NC
-Alturas Lake to Hell Roaring Bridge 16 2 17 3 NC NC NC NC NC
-Hell Roaring Bridge to weir 33 13 12 21 NC NC NC NC NC
-Weir to Redfish Lake 101 24 26 79 30 18 NC 3 NC
East Fork Salmon River
-Germania to weir 9 3 0 NC NC NC NC NC NC
-Weir to Herd Creek NC 156 10 NC NC NC NC NC NC
Chamberlain Creek 6 1 0 1 0 0 0 1
West Fork Chamberlain Creek 5 0 3 5] 0 0 0 0 0
r
Crooked River
-Mouth to Weir NC NC 1 2 NC 0 NC 0 0 0
-Weir to Meanders NC NC 9 8 0 0 0 0 0 0
-Meanders NC NC 25 5 1 1 2 0 0 0
-Meanders to Canyon NC NC 6 1 0] 0 0 0 0 0
-Canyon to Bridge 128 4 3 1 0 2 0 0 0
-Bridge to Orogrande 91 5 1 2 2 0 0 0 0
Lochsa River
White Sands Creek NC 1 7 20 NC 12 3 2 7 3
Storm Creek 11 0 3 NC 3 8 1 0 1
Crooked Fork 33 7 10 NC 8 11 1 6 2
Fish Creek 9 0 3 NC 5 5 NC NC NC
Selway River
-Magruder to Little Clearwate(r) NC 1 NC NC
Bear Creek 15 2 4 NC 6 8 2 2 2

F:\REDD_CNT.YRS
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APPENDIX 2-4—SALMON RIVER SAWTOOTH SPRING CHINOOK
HATCHERY AND GENETIC MANAGEMENT PLAN

HATCHERY AND GENETIC MANAGEMENT PLAN
(HGMP)

Salmon River Basin, Spring Chinook Salmon
Hatchery Program: Sawtooth Fish Hatchery

East Fork Salmon River Satellite

Species or Spring Chinook Salmon
Hatchery Stock: Oncorhynchus tshawytscha.
Agency/Operator: Idaho Department of Fish and Game

Watershed and Region: | Salmon River, Idaho.

Date Submitted: September 30, 2002

Date Last Updated: September 30, 2002
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SECTION 1. GENERAL PROGRAM DESCRIPTION

1.1) Name of hatchery or program.

Hatchery: Sawtooth Fish Hatchery
East Fork Salmon River Satellite

Program: Spring chinook salmon
1.2) Species and population (or stock) under propagation, and ESA status.
Spring chinook salmon Oncorhynchus tshawytscha.

The hatchery population is not ESA-listed if it originates from known hatchery-origin
adults. The natural and supplementation populations are ESA-listed.

1.3) Responsible organization and individuals

Lead Contact

Name (and title): Sharon W. Kiefer, Anadromous Fish Manager.
Agency or Tribe: ldaho Department of Fish and Game.
Address: 600 S. Walnut, P.O. Box 25, Boise, 1D 83707.
Telephone: (208) 334-3791.

Fax: (208) 334-2114.

Email: skiefer@idfg.state.id.us

On-site Operations Lead

Name (and title): Brent Snider, Fish Hatchery Manager 1, Sawtooth Fish Hatchery.
Agency or Tribe: ldaho Department of Fish and Game.

Address: HC 64 Box 9905 Stanley, 1D 83278.

Telephone: (208) 774-3684.

Fax: (208) 774-3413.

Email: bsinder@idfg.state.id.us

Other agencies, Tribes, co-operators, or organizations involved, including
contractors, and extent of involvement in the program:

U.S. Fish and Wildlife Service — Lower Snake River Compensation Plan Office:
Administers the Lower Snake River Compensation Plan as authorized by the Water
Resources Development Act of 1976.

Idaho Power Company — Funding source for Pahsimeroi Fish Hatchery. The Sawtooth
Fish Hatchery may incubate eggs and provide for some early rearing of Pahsimeroi Fish
Hatchery spring chinook salmon.

1.4) Funding source, staffing level, and annual hatchery program operational costs.
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Sawtooth Fish Hatchery and East Fork Salmon River Satellite

U.S. Fish and Wildlife Service — Lower Snake River Compensation Plan funded.
Staffing level: 5 FTE.

Annual budget: $850,000.

1.5) Location(s) of hatchery and associated facilities.

Sawtooth Fish Hatchery — The Sawtooth Fish Hatchery is located on the upper Salmon
River approximately 8.0 kilometers south of Stanley, Idaho. The river kilometer code for
the facility is 503.303.617. The hydrologic unit code for the facility is 17060201.

East Fork Salmon River Satellite — The East Fork Salmon River Satellite is located on the
East Fork Salmon River approximately 29 kilometers upstream of the confluence of the
East Fork with the main stem Salmon River. The river kilometer code for the facility is
522.303.552.029. The hydrologic unit code for the facility is 17060201.

1.6) Type of program.

Lower Snake River Compensation Plan - The Salmon River spring chinook salmon
program was envisioned as an Isolated Harvest Program but has operated as an Integrated
Recovery Program since its inception. Hatchery x hatchery broodstock spawn crosses are
performed using no natural (unmarked) parents. Resulting progeny may be ESA-listed or
not depending on brood year and parental origin. In addition, hatchery x natural crosses
are performed (resulting in ESA-listed progeny) to support an ongoing supplementation
research.

1.7) Purpose (Goal) of program.

Mitigation - The goal of the Lower Snake River Compensation Plan is to return
approximately 19,445 adult spring chinook salmon to the project area above Lower
Granite Dam to mitigate for survival reductions resulting from the construction and
operation of the four lower Snake River dams. Initial facility plans identified production
targets of 1.3 million smolts released in the Salmon River at the Sawtooth Fish Hatchery,
700,000 smolts released in the East Fork Salmon River, and 300,000 smolts released in
Valley Creek, a tributary to the Salmon River. Adult return targets were 11,310 adults
back to the Sawtooth Fish Hatchery, 6,090 adults back to the East Fork Salmon River,
and 2,045 adults back to Valley Creek (all based on a smolt-to-adult return rate of
0.87%).

The Valley Creek component of the program has never been implemented. The East
Fork Salmon River component was terminated in 1998.

1.8) Justification for the program.

The Lower Snake River Compensation Program has been in operation since 1983 to



Salmon Subbasin Assessment May 2004

provide mitigation for lost salmon and steelhead production caused by the construction
and operation of the four lower Snake River dams. The Sawtooth Fish Hatchery was
constructed in 1985 to contribute to this end.

Actions taken to minimize adverse effects on listed fish include:

1. Continuing fish health practices to minimize the incidence of infectious disease agents.
Follow IHOT, AFS, and PNFHPC guidelines.

2. Marking hatchery-produced spring chinook salmon for broodstock management.
Smolts released for supplementation research will be marked differentially from other
fish.

3. Not releasing spring chinook salmon for supplementation research in the Salmon
River in excess of estimated carrying capacity.

4. Continuing to reduce effect of the release of large numbers of hatchery chinook salmon
at a single site by spreading the release over a number of days.

5. Attempting to program time of release to mimic natural fish for Salmon River smolt
releases.

6. Evaluating natural rearing techniques for Salmon River spring chinook salmon at the
Sawtooth Fish Hatchery.

7. Continuing to use broodstock for general production and supplementation research that
exhibit life history characteristics similar to locally evolved stocks.

8. Continuing to segregate female spring chinook salmon broodstock for BKD via
ELISA. We will incubate each female's progeny separately and also segregate progeny
for rearing. We will continue development of culling and rearing segregation guidelines
and practices, relative to BKD.

9. Monitoring hatchery effluent to ensure compliance with National Pollutant Discharge
Elimination System permit.

10. Continuing Hatchery Evaluation Studies (HES) to provide comprehensive monitoring
and evaluation for LSRCP chinook.

1.9) List of program “Performance Standards”.

3.1 Legal Mandates.

3.2 Harvest.

3.3 Conservation of natural spawning populations.
3.4 Life History Characteristics.

3.5 Genetic Characteristics.
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3.6 Research Activities.
3.7 Operation of Artificial Production Facilities.

1.10) List of program “Performance Indicators”, designated by ""benefits" and "risks.""

Note: Performance Standards and Indicators used to develop Sections 1.10.1 and 1.10.2
were taken from the final January 17, 2001 version of Performance Standards and
Indicators for the Use of Artificial Production for Anadromous and Resident Fish
Populations in the Pacific Northwest. Numbers referenced below correspond to numbers
used in the above document.

3.1.2

3.1.3

3.2.2

3.3.1

3.3.2

Standard: Program contributes to mitigation requirements.

Indicator 1: Number of fish returning to mitigation requirements estimated.
Standard: Program addresses ESA responsibilities.

Indicator 1: ESA Section 7 Consultation completed.

Standard: Release groups sufficiently marked in a manner consistent with
information needs and protocols to enable determination of impacts to natural-
and hatchery-origin fish in fisheries.

Indicator 1: Marking rate by type in each release group documented.

Standard: Artificial propagation program contributes to an increasing number of
spawners returning to natural spawning areas.

Indicator 1: Annual number of spawners on spawning grounds estimated in
specific locations.

Indicator 2: Spawner-recruit ratios estimated is specific locations.

Indicator 3: Number of redds in natural production index areas documented in
specific locations.

Standard: Releases are sufficiently marked to allow statistically significant
evaluation of program contribution.

Indicator 1: Marking rates and type of mark documented.
Indicator 2: Number of marks identified in juvenile and adult groups documented.

1.10.2) “Performance Indicators” addressing risks.

34.1

Standard: Fish collected for broodstock are taken throughout the return in
proportions approximating the timing and age structure of the population.

Indicator 1: Temporal distribution of broodstock collection managed.
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3.4.2

3.4.3

3.4.4

3.5.1

3.5.2

3.5.3

Indicator 2: Age composition of broodstock collection managed.

Standard: Broodstock collection does not significantly reduce potential juvenile
production in natural areas.

Indicator 1: Number of natural-origin spawners removed for broodstock
determined annually and documented.

Indicator 2: Natural origin spawners released to migrate to natural spawning
areas documented.

Indicator 3: Number of adults, eggs or juveniles placed in natural rearing areas
managed.

Standard: Life history characteristics of the natural population do not change as a
result of this program.

Indicator 1: Life history characteristics of natural and hatchery-produced
populations are measured (e.g., juvenile dispersal timing, juvenile size at
outmigration, juvenile sex ratio at outmigration, adult return timing, adult age
and sex ratio, spawn timing, hatch and swim-up timing, rearing densities, growth,
diet, physical characteristics, fecundity, egg size).

Standard: Annual release numbers do not exceed estimated basin-wide and local
habitat capacity.

Indicator 1: Annual release numbers, life-stage, size at release, length of
acclimation documented.

Indicator 2: Location of releases documented.

Indicator 3: Timing of hatchery releases documented.

Standard: Patterns of genetic variation within and among natural populations do
not change significantly as a result of artificial production.

Indicator 1: Genetic profiles of naturally-produced and hatchery-produced adults
developed.

Standard: Collection of broodstock does not adversely impact the genetic
diversity of the naturally spawning population.

Indicator 1: Total number of natural spawners reaching collection facilities
documented.

Indicator 2: Total number of natural spawners estimated passing collection
facilities documented.

Indicator 3: Timing of collection compared to overall run timing.

Standard: Artificially produced adults in natural production areas do not exceed
appropriate proportion.
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3.54

3.55

3.5.6

3.6.1

3.6.2.

3.7.1

3.7.2

Indicator 1: Ratio of natural to hatchery-produced adults monitored.
Indicator 2: Observed and estimated total numbers of natural and hatchery-
produced adults passing counting stations.

Standard: Juveniles are released on-station, or after sufficient acclimation to
maximize homing ability to intended return locations.

Indicator 1: Location of juvenile releases documented.

Indicator 2: Length of acclimation period documented.

Indicator 3: Release type (e.g., volitional or forced) documented.
Indicator 4: Adult straying documented.

Standard: Juveniles are released at fully smolted stage of development.

Indicator 1: Level of smoltification at release documented.
Indicator 1: Release type (e.g., forced or volitional) documented.

Standard: The number of adults returning to the hatchery that exceeds broodstock
needs is declining.

Indicator 1: The number of adults in excess of broodstock needs documented in
relation to mitigation goals of the program.

Standard: The artificial production program uses standard scientific procedures to
evaluate various aspects of artificial production.

Indicator 1: Scientifically based experimental design with measurable objectives
and hypotheses.

Standard: The artificial production program is monitored and evaluated on an
appropriate schedule and scale to address progress toward achieving the
experimental objectives.

Indicator 1: Monitoring and evaluation framework including detailed time line.
Indicator 2: Annual and final reports.

Standard: Artificial production facilities are operated in compliance with all
applicable fish health guidelines and facility operation standards and protocols.

Indicator 1: Annual reports indicating level of compliance with applicable
standards and criteria.

Standard: Effluent from artificial production facility will not detrimentally affect
natural populations.
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3.7.3

3.7.4

3.75

3.7.6

3.7.7

3.7.8

Indicator 1: Discharge water quality compared to applicable water quality
standards.

Standard: Water withdrawals and in stream water diversion structures for artificial
production facility operation will not prevent access to natural spawning areas,
affect spawning, or impact juveniles.

Indicator 1: Water withdrawals documented — no impacts to listed species.
Indicator 2: NMFS screening criteria adhered to.

Standard: Releases do not introduce pathogens not already existing in the local
populations and do not significantly increase the levels of existing pathogens.

Indicator 1: Certification of juvenile fish health documented prior to release.

Standard: Any distribution of carcasses or other products for nutrient
enhancement is accomplished in compliance with appropriate disease control
regulations and guidelines.

Indicator 1: Number and location(s) of carcasses distributed to habitat
documented.

Standard: Adult broodstock collection operation does not significantly alter
spatial and temporal distribution of natural population.

Indicator 1: Spatial and temporal spawning distribution of natural population
above and below trapping facilities monitored.

Standard: Weir/trap operations do not result in significant stress, injury, or
mortality in natural populations.

Indicator 1: Mortality rates in trap documented.
Indicator 2: Prespawning mortality rates of trapped fish in hatchery or after
release documented.

Standard: Predation by artificially produced fish on naturally produced fish does
not significantly reduce numbers of natural fish.

Indicator 1: Size and time of release of juvenile fish documented and compared to
size and timing of natural fish.

1.11) Expected size of program.

1.11.1) Proposed annual broodstock collection level (maximum number of adult

fish).
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Sawtooth Fish Hatchery — Approximately 450 spring chinook females are needed to meet
current program management objectives for the upper Salmon River. The ratio of males
to females needed is approximately 50:50 necessitating the need to trap and pond
approximately 450 males. Mitigation and supplementation management objectives are
addressed at the Sawtooth Fish Hatchery.

East Fork Salmon River Satellite — Adult, spring chinook salmon collections were
discontinued at the East Fork Salmon River satellite facility in 1998. Approximately 170
females were needed to meet the original management objectives for this facility.

1.11.2) Proposed annual fish release levels (maximum number) by life stage and
location.

Note: the following abbreviations are used in the table:

Prod. = Lower Snake River Compensation Program harvest mitigation.
Supp. = Idaho Supplementation Studies Program.

Sawtooth = Sawtooth Fish Hatchery.

EFSR = East Fork Salmon River Satellite.

Proposed, annual fish release numbers for the Sawtooth Fish Hatchery and the East Fork
Salmon River Satellite are presented below. While proposed exist, the program is being
managed to address the higher priority of providing sufficient broodstock for natural
production and hatchery production. Lack of sufficient broodstock coupled with ESA-
listing has substantially modified releases. For some time now, broodstock criteria have
driven fish release levels, not production targets.

Life Stage | Facility Release Location Annual Release
Level and purpose
Yearling | Sawtooth upper Salmon River 1,300,000 (prod.)
Yearling | Sawtooth Valley Creel;/ West Fo_rk Yankee Fork 300,000 (prod.)
almon River
Yearling EFSR East Fork Salmon River 700,000 (prod.)

Note: The proposed, annual fish release numbers reported in the above table include the
following, original juvenile release targets for the Idaho Supplementation Studies

Program:
Life Stage | Facility Release Location Annual Release
Level and purpose
Yearling | Sawtooth upper Salmon River 500,000 (supp.)
Yearling | Sawtooth | West Fork Yankee Fork Salmon River 61,000 (supp.)
Yearling EFSR East Fork Salmon River 173,000 (supp.)

1.12) Current program performance, including estimated smolt-to-adult survival rates,
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adult production levels, and escapement levels. Indicate the source of these data.

The most recent Idaho Department of Fish and Game performance data for the Sawtooth
Fish Hatchery is presented below. Adult return information after 1995 does not
include unmarked fish because hatchery and natural-origin fish could be
determined due to the initiation of the IDFG mass marking program in 1991 and
1992.. As such, numbers presented in the following table may be lower than numbers
presented in subsequent tables in this HGMP. In addition, any loss of adults due to
harvest or straying has not been accounted for in the following tables. As such, SAR
information presented below are minimum estimates.

Information for juvenile spring chinook salmon released into the upper Salmon River at
the Sawtooth Fish Hatchery is presented in the following table.

Return Age From BY

Brood Number Year 1-ocean | 2-ocean | 3-ocean | Total SAR
Year Released | Released (%)
1986 100,600 1987

1.604.900 1088 428 1,410 326 2,164 0.127
1987 990,995 1988

1,101,600 1989 41 199 109 349 0.017
1988 717,400 1989

1,500,200 1990 41 263 481 785 0.035
1989 650,600 1991 15 77 26 118 0.018
1990 1,263,864 1992 29 64 6 99 0.007
1991 774,583 1993 6 15 25 46 0.006
1992 213,830 1994 16 74 26 116 0.054
1993 128,532 1994

205,781 1995 0 79 10 69 0.022
1994 25,006 1996 0 3 4 7 0.028
1995 4,650 1997 0 12 37 49 1.010
1996 43,161 1998 60 135 32 227 0.526
1997 217,336 1999 279 1,219 327 1,825 0.840
1998 123,425 2000 176 531 - - -
1999 57,134 2001 65 - - - -

Information for juvenile spring chinook salmon released into the East Fork Salmon River

is presented in the following table.

Return Age From BY
Brood Number Year 1-ocean | 2-ocean | 3-ocean | Total SAR
Year Released | Released (%)
1984 108,700 1986 1 23 51 75 0.069
1985 195,100 1987 6 55 27 88 0.045
1986 249,200 1988 22 106 32 160 0.064
1987 305,300 1989 12 23 23 58 0.019
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1.13)

1.14)

1.15)

1.16)

1988 514,600 1990 7 27 65 99 0.019
1989 98,300 1991 15 18 13 46 0.046
1990 79,300 1992 6 2 0 8 0.010
1991 35,172 1993 0 0 0 0 0.000
1992 12,368 1994 0 7 0 7 0.056
1993 48,845 1995 3 7 n/a 10 0.020

The IDFG developed and implemented standardized procedures for counting chinook
salmon redds in the early 1990s. Single peak count surveys are made over each trend
area each year in Salmon and Clearwater basin streams. The surveys are timed to
coincide with the period of maximum spawning activity on a particular stream. Recent
redd count data for Idaho streams are presented in Attachment 2. of this HGMP.

Date program started (years in operation), or is expected to start.

Sawtooth Fish Hatchery — In operation since 1985.

East Fork Salmon River Satellite - In operation since 1984.

Expected duration of program.

This program is expected to continue indefinitely to provide mitigation under the Lower
Snake River Compensation Plan.

Watersheds targeted by program.
Listed by hydrologic unit code —

Salmon River (Pahsimeroi River to headwaters): 17060201

East Fork Salmon River: 17060201
Yankee Fork Salmon River: 17060201
Valley Creek: 17060201

Indicate alternative actions considered for attaining program goals, and reasons
why those actions are not being proposed.

Lower Snake River Compensation Plan hatcheries were constructed to mitigate for fish
losses caused by construction and operation of the four lower Snake River federal
hydroelectric dams. The Idaho Department of Fish and Game’s objective is to ensure
that harvestable components of hatchery-produced spring chinook salmon are available to
provide fishing opportunity, consistent with meeting spawning escapement and
preserving the genetic integrity of natural populations (IDFG 1992). The Idaho
Department of Fish and Game has not considered alternative actions for obtaining
program goals.
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SECTION 2. PROGRAM EFFECTS ON NMFES ESA-LISTED SALMONID

POPULATIONS. (USFWS ESA-Listed Salmonid Species and Non-Salmonid

Species are addressed in Addendum A)

2.1)

2.2)

List all ESA permits or authorizations in hand for the hatchery program.

Section 7 Consultation with U.S. Fish and Wildlife Service (April 2, 1999) resulting in
NMFS Biological Opinion for the Lower Snake River Compensation Program.

Section 10 Permit Number 920 for East Fork Salmon River trapping and spawning
activities (expired, reapplied for 1/10/00).

Section 10 Permit Number 919 for Sawtooth Fish Hatchery trapping and spawning
activities (expired, reapplied for 1/10/00).

Provide descriptions, status, and projected take actions and levels for NMFS ESA-
listed natural populations in the target area.

2.2.1) Description of NMFS ESA-listed salmonid population(s) affected by the
program.

The following excerpts on the present status of Salmon River spring chinook salmon
were taken from the Draft Subbasin Summary for the Salmon Subbasin of the Mountain
Snake Province (NPPC 2001).

Idaho's stream-type chinook salmon are truly unique. Smolts leaving their natal rearing
areas migrate 700 to 950 miles downstream every spring to reach the Pacific Ocean.
Mature adults migrate the same distance upstream, after entering freshwater, to reach
their place of birth and spawn. The life history characteristics of spring and summer
chinook are well documented by IDFG et al. 1990; Healey 1991; NMFS: 57 FR 14653
and 58FR68543). Kiefer’s (1987) An Annotated Bibliography on Recent Information
Concerning Chinook Salmon in Idaho, prepared for the Idaho Chapter of the American
Fisheries Society, provides a reference of information available through the mid-1980s on
life history, limiting factors, mitigation efforts, harvest, agency planning, and legal issues.
Snake River spring and summer chinook salmon, of which spawning populations in the
Salmon Subbasin are a part, were listed as Threatened under the Endangered Species Act
in 1992 (57 FR 14653); critical habitat was designated in 1993 (58 FR 68543).

Recent and ongoing research has provided managers with more specific knowledge

of the Salmon Subbasin stocks. Intensive monitoring of summer parr and juvenile
emigrants from nursery streams has provided insights into freshwater rearing and
migration behavior (Walters et al. 2001; Achord et al. 2000; Hansen and Lockhart 2001;
Nelson and VVogel 2001). Recovered tags and marks on returning adults at hatchery weirs
and on spawning grounds have indirectly provided stock specific measures of recruitment
and fidelity (Walters et al. 2001; Berggren and Basham 2000). Since 1992, most
hatchery-produced chinook have been marked to distinguish them from naturally
produced fish.

12
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Age-length frequencies and age composition of individual stocks are currently being
refined for specific stocks (Kiefer et al. 2001). Distribution and abundance of spawning
is being monitored with intensity in specific watersheds (Walters et al. 2001; Nelson and
Vogel 2001).

Ongoing since the mid-1980s, annual standard surveys continue to provide trends in
abundance and distribution of summer parr (Hall-Griswold and Petrosky 1997).
Resultant data show an erratic trend toward lower abundance of juvenile chinook salmon
in their preferred habitat (Rosgen C-typoe channels), both in hatchery-influenced streams
and in areas serving as wild fish sanctuaries.

Analysis of recent stock-recruitment data (Kiefer et al. 2001) indicates that much of the
freshwater spawning/rearing habitat of Snake River spring/summer chinook salmon is
still productive. The average production for brood years 1990-1998 was 243
smolts/female. Stock-recruitment data show modestly density-dependent survival for the
escapement levels observed in recent years and have been used to estimate smolt-to-adult
survival necessary to maintain or rebuild the chinook salmon populations. A survival rate
of 4.0% would result in an escapement at Lower Granite Dam of approximately 40,000
wild adult spring/summer chinook salmon.

In the mid-1990s, the Salmon Subbasin produced an estimated 39% of the spring and
45% of the summer chinook salmon that returned as adults to the mouth of the Columbia
River. Natural escapements approached 100,000 spring and summer chinook salmon
from 1955 to 1960; with total escapements declining to an average of about 49,300
(annual average of 29,300 spring chinook salmon and 20,000 summer chinook salmon)
during the 1960s. Smolt production within the Salmon Subbasin is estimated to have
ranged from about 1.5 million to 3.4 million fish between 1964 and 1970.

Populations of stream-type (spring and summer) chinook salmon in the subbasin have
declined drastically and steadily since about 1960. This holds true despite substantial
capacities of watersheds within the subbasin to produce natural smolts and significant
hatchery augmentation of many populations. For example, counts of spring/summer
chinook salmon redds in IDFG standard survey areas within the subbasin declined
markedly from 1957 to 1999. The total number of spring and summer chinook salmon
redds counted in these areas surveys ranged from 11,704 in 1957 to 166 in 1995. Stream-
type chinook salmon redds counted in all of the subbasin’s monitored spawning areas
have averaged only 1,044 since 1980, compared to an average 6,524 before 1970. Land
management activities have affected habitat quality for the species in many areas of the
subbasin, but spawner abundance declines have been common to populations in both
high-quality and degraded spawning and rearing habitats (IDFG 1998).

Kucera and Blenden (1999) have reported that all five “index populations” (spawning

aggregations) of stream-type chinook in the Salmon Subbasin, fish that spawn in specific
areas of the Middle Fork and South Fork Salmon watersheds, exhibited highly significant
(p<0.01) declines in abundance during the period 1957-95. The NMFS (2000) estimated
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that the population growth rates (lambda) for these populations during the 1990s were all
substantially less than needed for the fish to replace themselves: Poverty Flats (lambda =
0.757), Johnson Creek (0.815), Bear Valley/Elk Creek (0.812), Marsh Creek (0.675), and
Sulphur Creek (0.681). Many wild populations of stream-type chinook in the subbasin are
now at a remnant status and it is likely that there will be complete losses of some
spawning populations. Annual redd counts for the index populations have dropped to
zero three times in Sulphur Creek and twice in Marsh Creek, and zero counts have been
observed in spawning areas elsewhere within the Salmon Subbasin. All of these chinook
populations are in significant decline, are at low levels of abundance, and at high risk of
localized extinction (Oosterhout and Mundy 2001).

- Identify the NMFS ESA-listed population(s) that will be directly affected by the
program
Snake River Spring/Summer-run chinook salmon ESU (T — 4/92).

- Identify the NMFS ESA-listed population(s) that may be incidentally affected by
the program.

Snake River Spring/Summer-run chinook salmon ESU (T — 4/92)
Snake River sockeye salmon ESU (E — 11/91)

Snake River Basin steelhead ESU (T — 8/97)

Bull trout (T — 6/98)

2.2.2) Status of NMFES ESA-listed salmonid population(s) affected by the program.

- Describe the status of the listed natural population(s) relative to “critical” and
“viable” population thresholds.

Critical and viable population thresholds have not been identified. The NMFS has
identified interim abundance and productivity targets for Columbia Basin salmon and
steelhead listed under the ESA. Snake River spring chinook salmon abundance targets
for local spawning aggregates area:

1) Mainstem Salmon River tributaries (Lemhi to Yankee Fork): 2,000

2) Upper East Fork Salmon River tributaries: 700

3) Upper Salmon River Basin: 5,100

The following excerpts were taken from the Status Review for Spring and Summer Snake
River Chinook Salmon (Matthews and Waples 1991) produced by NMFS as part of the
federal process to determine ESA listing status.

During this century, man's activities have resulted in a severe and continued decline of
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the once robust runs of Snake River spring and summer chinook salmon. Nearly 95% of
the total reduction in estimated abundance occurred prior to the mid-1900s. Over the last
30-40 years, the remaining population was further reduced nearly tenfold to about 0.5%
of the estimated historical abundance. Over the last 26 years, redd counts in all index
areas combined (excluding the Clearwater River) have also shown a steady decline. This
is in spite of the fact that all in-river fisheries have been severely limited since the mid-
1970s (Chapman et al. 1991). The 1990 redd count represented only 14.3% of the 1964
count.

To obtain insight into the likely persistence times of the ESU given present conditions,
we applied the stochastic extinction model of Dennis et al. (1991) to a 33-year record of
redds counted in index areas. The 33-year period is the longest possible, as redd counting
in the Snake River began in 1957. We examined both sets of redd counts described
previously: a 33-year series excluding the Grande Ronde River and a 26-year series that
began with the first count of redds in the Grand Ronde River in 1964. We feel it is
prudent to include the Grande Ronde River in at least part of the analysis because it has
contributed between 10 and 20% of the total number of redds in the Snake River since
1964. Five-year running sums of redd counts (hereafter referred to as the "index value")
were used to approximate the number of redds in single generations. These index values
were the input data for the Dennis model; output was the probability that the index value
would fall below a threshold value in a given time. An "endangered" threshold was
defined as the index value at which the probability of reaching extinction (index value <
1) within the next 100 years is 5%; a "threatened" threshold was defined as the index
value at which the probability of reaching the "endangered" threshold within the next 10
years is 50%.

For the 33-year time series (excluding the Grande Ronde River), the current index value
of 8,456 redds is well below the threatened index value of 15,474 redds and only slightly
above the endangered index value of 7,065 redds. According to the model, the probability
of extinction in 100 years is 0.032, and the probability of reaching the endangered
threshold in 10 years is 0.943. For the 26-year time series (including the Grande Ronde
River), the current index value of 10,258 redds is somewhat above the threatened index
value of 7,730 redds. According to the model, the probability of extinction in 100 years is
< 0.001, and the probability of reaching the endangered threshold in 10 years is 0.270.
The different results are primarily attributable to the fact that the initial index value was
higher and the current index value lower in the former analysis. As previously discussed,
the use of redd counts means that results of the model provide a conservative perspective
of the rate of decline in abundance of adult salmon; hence, the model predictions are also
conservative.

The results from the Dennis model should be regarded as rough approximations, given
that the model's simplicity undoubtedly fails to consider all of the factors that can affect
population viability. In particular, the model does not consider compensatory or
depensatory effects that may be important at small population sizes. Nevertheless,
considered together, results of the two analyses suggest that the ESU is at risk of
extinction.
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Other factors besides total abundance are also relevant to a threshold determination.
Although the most recent data suggest that several thousand wild spring and summer
chinook salmon currently return to the Snake River each year, these fish are thinly spread
over a large and complex river system. In many local areas, the number of spawners in
some recent years has been low. For example, in the small index area of upper Valley
Creek, redd counts averaged 215 (range 83 to 350) from 1960 through 1970 (White and
Cochnauer 1989). However, from 1980 through 1990, redd counts averaged only 10
(range 1 to 31). Similarly, in the large index area of the entire Middle Fork of the Salmon
River, redd counts averaged 1,603 (range 1,026 to 2,180) from 1960 through 1970 but
only 283 (range 38 to 972) from 1980 through 1990. If significant population subdivision
occurs within the Snake River Basin (as evidence discussed above suggests may be the
case), the size of some local populations may have declined to levels at which risks
associated with inbreeding or other random factors become important considerations. As
numbers decline, fish returning to spawn may also have difficulty finding mates if they
are widely distributed in space and time of spawning.

Short-term projections for spring and summer chinook salmon in the Snake River are not
optimistic. The recent series of drought years undoubtedly impacted the number of
outmigrating juveniles that will produce returning adults in the next few years. The very
low number of jacks returning over Lower Granite Dam in 1990 provides additional
reason for concern for the ESU.

Collectively, these data indicate that spring and summer chinook salmon in the Snake
River are in jeopardy: Present abundance is a small fraction of historical abundance, the
Dennis model provides evidence that the ESU is at risk, threats to individual
subpopulations may be greater still, and the short-term projections indicate a continuation
of the downward trend in abundance. We do not feel the evidence suggests that the ESU
is in imminent danger of extinction throughout a significant portion of its range; however,
we do feel it is likely to become endangered in the near future if corrective measures are
not taken.

- Provide the most recent 12-year (e.g. 1988-present) progeny-to-parent ratios,
survival data by life-stage, or other measures of productivity for the listed
population. Indicate the source of these data.

The following information was taken from Kiefer et al. (2001). For brood years 1990-
1998, estimated wild/natural (W/N) smolt production ranged from 161,157 to 1,560,298.
During this period, smolts/female production averaged 243 smolts/female, and ranged
from 92-406 smolts/female.

Brood Year 1990 1991 1992

Run Spring | Summer | Spring | Summer | Spring Summer
Dam Counts 17,315 5,093 6,623 3,809 21,391 3,014
% Females 48 44 44 52 49 43

# of Females 8,368 2,246 2,906 1,961 10,482 1,294
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# of Females in Hatcheries 3,395 421 1,330 252 2,747 462
Adjustment for Migration Mortality 4,244 526 1,663 350 3,434 578
# of Females in Harvest 796 10 1 0 897 43
Female Escapement 3,328 1,710 1,292 1611 6,151 673
Combined Female Escapement 5,038 2,853 6,824
Combined W/N Smolts 527,000 627,037 627,942
# of Smolts/Female 105 220 92
Brood Year 1993 1994 1995
Run Spring | Summer | Spring | Summer | Spring Summer
Dam Counts 21,035 7,889 3,120 795 1,105 694
% Females 55 55 55 60 41 52
# of Females 11,535 4,340 1,706 478 452 361
# of Females in Hatcheries 4,861 528 686 164 153 100
Adjustment for Migration Mortality 6,076 660 858 205 191 125
# of Females in Harvest 658 0 83 5 0 1
Female Escapement 4,801 3,680 765 268 261 235
Combined Female Escapement 8,481 1,033 496
Combined W/N Smolts 1,558,786 419,826 161,157
# of Smolts/Female 184 406 325
Brood Year 1996 1997 1998
Run Spring | Summer | Spring | Summer | Spring Summer
Dam Counts 4,215 2,608 33,855 10,709 9,854 4,355
% Females 38 40 55 44 54 54
# of Females 2,023 1,032 18,620 4,766 5,333 2,346
# of Females in Hatcheries 1.036 148 5,503 894 2,229 365
Adjustment for Migration Mortality 1,295 185 6,879 1,118 2,786 456
# of Females in Harvest 20 0 3,183 322 643 67
Female Escapement 708 847 8,558 3,326 1,904 1,823
Combined Female Escapement 1,555 11,884 3,727
Combined W/N Smolts 599,159 1,560,298 1,344,382
# of Smolts/Female 385 131 361

- Provide the most recent 12-year (e.g. 1988-1999) annual spawning abundance
estimates, or any other abundance information. Indicate the source of these data.

Lower Granite Dam counts for wild/natural spring and summer chinook salmon are
presented in the previous section for the period of 1990 through 1998. Spring chinook
salmon adult return numbers (natural-origin and hatchery-origin) for the Sawtooth Fish
Hatchery and East Fork Salmon River are presented in the following table. Beginning in
1995, hatchery-origin and natural-origin adults were identifiable based on marks.

Sawtooth Fish Hatchery Total Total Total Total
Return Total Returns Male Female
Ponded Released
Year (Hatchery- (HIN) (HIN) Returns Returns
Produced/Natural) (H/N) (H/N)
1995 37 (19/18) 17 (17/0) 20 (2/18) 33 (17/16) 4 (212)
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1996 156 (51/105) 62 (32/30) 94 (19/75) 118 (34/84) 38 (17/21)
1997 254 (99/155) 142 (92/50) 112 (7/105) 153 (49/104) 101 (50/51)
1998 153 (26/127) 61 (17/44) 92 (9/83) 76 (11/65) 77 (15/62)
1999 196 (75/121) 67 (26/41) 129 (49/80) 161 (66/95) 35 (9/26)
2000 986 (451/535) 461 (408/53) 525 (43/482) 734 (329/405) | 252 (122/130)
2001 2,103 (1,427/676) 872 (815/57) 1,231 (612/619) | 1,227 (833/394) | 876 (594/282)
2002 1,786 (923/863) 446 (377/69) 1,340 (546/794) 884 (368/516) 902 (555/347)

R East Fork Salmon River Total Total Total Total
eturn Male Female
Year Total Returns Ponded Released Returmns Returns

(Hatchery-Produced/Natural) (H/N) (H/N) (HIN) (HIN)

1995 0 (0/0) 0 0 0 0
1996 10 (1/9) 0 10 (1/9) 8 (1/7) 2 (0/2)
1997 7 (1/6) 0 7 (1/6) 5 (0/5) 2 (1/1)
1998 Trap Not Operated
1999 Trap Not Operated
2000 Trap Not Operated
2001 Trap Not Operated
2002 Trap Not Operated

- Provide the most recent 12-year (e.g. 1988-1999) estimates of annual proportions of
direct hatchery-origin and listed natural-origin fish on natural spawning grounds, if
known.

Numbers of hatchery- and natural-origin spring chinook salmon released for natural
spawning are presented in the above table for IDFG Sawtooth Fish Hatchery and East
Fork Salmon River Satellite facilities. Current guidelines pursuant to the Idaho
Supplementation Studies project design state that up to 50% of the adults released
upstream of the Sawtooth Fish Hatchery weir may be of hatchery origin; specifically of
supplementation cross origin (hatchery x natural).

2.2.3) Describe hatchery activities, including associated monitoring and evaluation
and research programs, that may lead to the take of NMES listed fish in the
target area, and provide estimated annual levels of take.

See below.

- Describe hatchery activities that may lead to the take of listed salmonid
populations in the target area, including how, where, and when the takes may occur,
the risk potential for their occurrence, and the likely effects of the take.

ESA-listed, spring chinook salmon are trapped during broodstock collections periods at
the Sawtooth Fish Hatchery and the East Fork Salmon River Satellite. However, the
chinook salmon trap on the East Fork Salmon River has not been operated since 1998.

The Sawtooth Fish Hatchery develops broodstocks to meet LSRCP mitigation objectives
in addition to objectives associated with an ongoing supplementation experiment.

18




Salmon Subbasin Assessment May 2004

Annually, natural-origin, hatchery-origin, and supplementation adults may be trapped at
this facility. Based on federal permit and consultation language and on agreements with
supplementation studies cooperators, annual weir management plans are developed.
Depending on run size and composition, supplementation and natural-origin adults may
be retained in the hatchery to produce future supplementation broodstocks. Generally, a
minimum of 50% of the natural-origin adults that return annually are released upstream
for natural spawning.

- Provide information regarding past takes associated with the hatchery program,
(if known) including numbers taken, and observed injury or mortality levels for
listed fish.

The final table presented above in Section 2.2.2 reviews the number of natural-origin
adult spring chinook salmon retained (“ponded”) in the hatchery and incorporated in
annual spawning designs.

- Provide projected annual take levels for listed fish by life stage (juvenile and adult)
qguantified (to the extent feasible) by the type of take resulting from the hatchery
program (e.g. capture, handling, tagging, injury, or lethal take).

All adult spring chinook salmon (hatchery- and natural-origin) are trapped and handled at
the Sawtooth Fish Hatchery weir. The numbers of natural-origin adults varies annually
(see final tables in Section 2.2.2 above). Beginning in 2003, the IDFG anticipates that all
natural-origin adults will be passed upstream for spawning as the development of
supplementation broodstocks is expected to conclude. Following capture, natural-origin
fish may be marked and tissue sampled before release.

Prior to adult return year 2003, a portion of natural adults were retained for broodstock
purposes (see final tables in Section 2.2.2 above). Take associated with this program is
presented in Table 1 (attached).

- Indicate contingency plans for addressing situations where take levels within a
given year have exceeded, or are projected to exceed, take levels described in this
plan for the program.

It is unlikely that take levels for natural-origin spring chinook salmon will exceed
projected take levels presented in Table 1 (attached). The Idaho Supplementation Studies
project is beginning to phase out of developing new supplementation broodstocks. As
such, beginning in 2003, we anticipate that all natural-origin chinook salmon will be
released upstream for natural spawning. However, in the unlikely event that stated levels
of take are exceeded, the IDFG will consult with NMFS Sustainable Fisheries Division or
Protected Resource Division staff and agree to an action plan. We assume that any
contingency plan will include a provision to discontinue hatchery-origin, steelhead
trapping activities.

SECTION 3. RELATIONSHIP OF PROGRAM TO OTHER
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MANAGEMENT OBJECTIVES

3.1)

3.2)

3.3)

Describe alignment of the hatchery program with any ESU-wide hatchery plan (e.g.
Hood Canal Summer Chum Conservation Initiative) or other regionally accepted
policies (e.g. the NPPC Annual Production Review Report and Recommendations -
NPPC document 99-15). Explain any proposed deviations from the plan or policies.

This program conforms with the plans and policies of the Lower Snake River
Compensation Program administered by the U.S. Fish and Wildlife Service to mitigate
for the loss of chinook salmon production caused by the construction and operation of the
four dams on the lower Snake River.

List all existing cooperative agreements, memoranda of understanding, memoranda
of agreement, or other management plans or court orders under which program
operates.

Cooperative Agreement between the U.S. Fish and Wildlife Service and the ldaho
Department of Fish and Game, USFWS Agreement No.: 141102J010 (for Lower Snake
River Compensation Plan monitoring and evaluation studies).

Cooperative Agreement between the U.S. Fish and Wildlife Service and the ldaho
Department of Fish and Game, USFWS Agreement No.: 141102J009 (for Lower Snake
River Compensation Plan hatchery operations).

Current Interim Management Agreement for Upriver Spring Chinook, Summer Chinook
and Sockeye pursuant to United States of America v. State of Oregon, U.S. District
Court, District of Oregon.

Relationship to harvest objectives.

The Lower Snake River Compensation Plan defined replacement of adults “in place” and
“in kind” for appropriate state management purposes. The ldaho Department of Fish and
Game, the U.S. Fish and Wildlife Service, and other tribal and agency fish managers
work cooperatively to develop annual production and mark plans. Juvenile production
and adult escapement targets were established at the outset of the LSRCP program.

As part of its harvest management and monitoring program, the IDFG conducts annual
creel and angler surveys to assess the contribution program fish make toward meeting
program harvest objectives.

3.3.1) Describe fisheries benefiting from the program, and indicate harvest levels
and rates for program-origin fish for the last twelve years (1988-99), if available.

Since the inception of the LSRCP program, chinook salmon sport fishing seasons have

not occurred in the upper Salmon River. Hatchery-origin adults produced at the
Sawtooth Fish Hatchery are subjected to potential harvest during their upstream
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3.4)

3.5)

migration through river sections where sport fishing seasons have occurred.

Relationship to habitat protection and recovery strategies.

Hatchery production for harvest mitigation is influenced but not linked to habitat
protection strategies in the Salmon Subbasin and other areas. The NMFS has not
developed a recovery plan specific to Snake River chinook salmon, but the Salmon River
spring chinook program is operated consistent with existing Biological Opinions.

Ecological interactions. [Please review Addendum A before completing this section.
If it is necessary to complete Addendum A, then limit this section to NMFS
jurisdictional species. Otherwise complete this section as is.]

We considered hatchery water withdrawal in the upper Salmon River to have no effect
upon listed salmon. Water is only temporarily diverted from the Salmon River and East
Fork Salmon river. The recent six-year average use of water at the Sawtooth Fish
Hatchery was 33.8 cfs, including well and river water. The range of water usage for this
period was 11 to 53 cfs. The most recent six-year average use of water at the East Fork
Salmon River Satellite was 10 cfs and the range was 8 to 15 cfs. We have not observed
dewatered redds in the Salmon River or East Fork Salmon River as a result of hatchery
water diversion. Chinook salmon and steelhead juveniles occur in the vicinity of both
facilities. As such, we assume that rearing habitat is available. Stream flows during
juvenile release periods are sufficient for all life history stages of listed species in the
short stretches of river between where water is extracted and returned.

The Sawtooth Fish Hatchery water intake structure could potentially have an effect on
listed salmon and steelhead. We noted chinook salmon fry mortalities on the Sawtooth
Fish Hatchery headbox screens in 1992 and subsequently installed new screens with
narrower spaces to prevent fry impingement. The IDFG also made modifications to the
headbox such as adding a spryer pipe to wash fry to the collection trough, which
transports fry from the trash screen back to the river.

Hatchery water discharge is not expected to have an effect on rearing listed salmon and
steelhead. Hatchery discharge is consistently within NPDES standards.

Potential adverse effects to listed salmon could occur from the release of hatchery-
produced spring chinook smolts through the following interactions: predation,
competition, behavior modification, and disease transmission. Hatchery-produced smolts
are spatially separated from listed species during early rearing so effects are likely to
occur only in the migration corridor after release.

The IDFG does not believe that the release of spring chinook juveniles in the upper
Salmon River will affect listed sockeye salmon in the free-flowing migration corridor.
Adults and juveniles of these two runs of salmon are temporally and spatially separated
with juvenile sockeye having a later outmigration timing (May-June) that spring chinook
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salmon (March-April). There is no information available that indicates that competition
occurs between these two species.

Although it is possible that both hatchery-produced spring chinook salmon and natural
fall chinook salmon could occur in the Snake River at the same time, the IDFG believes
that hatchery-produced smolts released in March and April will be out of the Snake River
production area when fall chinook salmon emerge in late April and early May (IFRO
1992). Because of their larger size, spring chinook salmon smolts migrating through the
Salmon and Snake rivers will probably be using different habitat than emerging fall
chinook salmon fry (Everest 1969). Fall chinook salmon adults would be temporally and
spatially separated from the spring chinook salmon adults returning to the upper Salmon
River.

Based on general migration information, it appears that the potential for adverse effects
from hatchery-produced spring chinook salmon would be greatest with juvenile, listed
spring and summer chinook salmon. As mentioned earlier, hatchery-produced juveniles
are spatially separated from listed spring chinook salmon during early rearing. Perry and
Bjornn (1992) documented that natural, chinook salmon fry movement in the upper
Salmon river began in early March, peaked in late April, and early May, and then
decreased into the early summer as the fish grew to parr size. Average mean length of
spring chinook salmon fry ranged from 32.9 — 34.9 mm through late April in the upper
Salmon River. Mean fry size increased to 39.8 mm by mid-June (Perry and Bjornn
1992). Assuming that hatchery-produced chinook salmon smolts could feed on prey up
to 1/3 of their body length, natural fry would be in a size range to be potential prey.
However, emigration from release sites generally occurs within a few days and the IDFG
does not believe that hatchery-produced smolts would convert from a hatchery diet to a
natural diet in such a short time (USFWS 1992, 1993). Additionally, the IDFG is
unaware of any literature that suggests that juvenile chinook salmon are piscivorous.

The literature suggests that the effects of behavioral or competitive interactions between
hatchery-produced and natural chinook salmon juveniles would be difficult to evaluate or
quantify (Cannamela 1992b; USFWS 1992, 1993). There is limited information
describing adverse behavioral effects of summer releases of hatchery-produced chinook
salmon fingerlings (age 0) on natural chinook salmon fingerlings. Hillman and Mullan
(1989) reported that larger hatchery-produced fingerlings apparently “pulled” smaller
chinook salmon from their stream margin stations as the hatchery fish drifted
downstream. The hatchery-produced fish were approximately twice as large as the
natural juveniles. In this study, spring releases of steelhead smolts had no observable
effect on natural chinook fry or smolts. However, effects of emigrating yearling,
hatchery-produced chinook salmon on natural chinook salmon fry or yearlings is
unknown. There may be potential for the larger hatchery-produced fish, presumably
migrating in large schools, to “pull” natural chinook salmon juveniles with them as they
migrate. It this occurs, effects of large, single-site releases on natural survival may be
adverse. We do not know if this occurs, or the magnitude of the potential effect. In the
upper Salmon River, IDFG biologists observed chinook salmon fry in typical areas
during steelhead sampling in April — June, 1992 even though 1.27 million spring chinook
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salmon smolts had been released in mid-March (IDFG 1993c).

The IDFG believes that competition for food, space, and habitat between hatchery-
produced chinook salmon smolts and natural fry and smolts should be minimal due to: 1)
spatial segregation, 2) foraging efficiency of hatchery-produced fish, 3) rapid emigration
in free flowing river sections, and 4) differences in migration timing. If competition
occurs, it would be localized at sites of large group releases (Petrosky 1984).

Chinook salmon habitat preference criteria studies have illustrated that spatial habitat
segregation occurs (Hampton 1988). Larger juveniles (hatchery-produced) select deeper
water and faster velocities than smaller juveniles (natural fish). This mechanism should
help minimize competition between emigrating hatchery-produced chinook salmon and
natural fry in free-flowing river sections.

The time taken for hatchery-produced juvenile chinook salmon to adjust to the natural
environment reduces the effect of hatchery-produced fish on natural fish. Foraging and
habitat selection deficiencies of hatchery-produced fish have been noted (Ware 1971;
Bachman 1984; Marnell 1986). Various behavior studies have noted the inefficiency of
hatchery-produced when fish placed in the natural environment (including food
selection). Because of this, and the time it takes for hatchery-produced fish to adapt to
their new environment, the IDFG believes competition between hatchery-produced and
natural origin chinook salmon is minimal; particularly soon after release.

The IDFG does not believe that the combined release of hatchery mitigation and
supplementation chinook salmon in the upper Salmon River exceeds the carrying
capacity of the free-flowing migration corridor. Food, space, and habitat should not be
limiting factors in the Salmon River and free-flowing Snake River.

The spring smolt outmigration of naturally produced chinook salmon is generally more
protracted than the hatchery-produced smolt outmigration. Data illustrating arrival
timing at Lower Granite Dam support this observation (Kiefer 1993). This factor may
lessen the potential for competition in the river.

Spring chinook salmon reared at the Sawtooth Fish Hatchery have a history of chronic
bacterial kidney disease (BKD) incidence. Current control measures at the Sawtooth Fish
Hatchery include: 1) adult antibiotic injections, 2) egg disinfection, 3) egg culling based
on BKD ELISA value, 4) egg segregation incubation, 5) juvenile segregation rearing, and
6) juvenile antibiotic feedings.

Bacterial kidney disease and other diseases can be horizontally transmitted from hatchery
fish to natural, listed species. However, in a review of the literature, Steward and Bjornn
(1990) stated that there was little evidence to suggest that horizontal transmission of
disease from hatchery-produced smolts to natural fish is widespread in the production
area or free-flowing migration corridor. However, little additional research has occurred
in this area. Hauck and Munson (IDFG, unpublished) stated that hatcheries with open
water supplies (river water) may derive pathogen problems from natural populations.
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The hatchery often promotes environmental conditions favorable for the spread of
specific pathogens. When liberated, infected hatchery-produced fish have the potential to
perpetuate and carry pathogens into the wild population.

The IDFG monitors the health status of hatchery-produced spring chinook salmon from
the time they are ponded at the Sawtooth Fish Hatchery until their release as pre-smolts
or smolts. Sampling protocols follow those established by the PNFHPC and AFS Fish
Health Section.

All pathogens require a critical level of challenge dose to establish an infection in their
host. Factors of dilution, low water temperature, and low population density in the upper
Salmon River minimize the potential for disease transmission to naturally produced
chinook salmon. However, none of these factors preclude the risk of transmission
(Pilcher and Fryer 1980; LaPatra et al. 1990; Lee and Evelyn 1989). Even with
consistent monitoring, it is difficult to attribute a particular occurrence of disease to
actions of the LSRCP hatchery spring chinook program in the upper Salmon River.

There are potential adverse effects to listed adult spring chinook salmon and to their
progeny from the release of hatchery-produced adult spring chinook salmon upstream of
the Sawtooth Fish Hatchery weir for natural spawning. None of these potential impacts
will result in direct mortality of natural adults. Potential effects include: changes in
fitness, growth, survival, and disease resistance of natural populations. In addition,
natural populations may be impacted through decreased productivity and decreased long-
term adaptability (Kapuscinski and Jacobson 1987; Bowles and Leitzinger 1991).
Negative impacts to natural populations are more likely when hatchery populations are
not derived from locally adapted, endemic broodstocks. However, some increase in
natural production can be expected when hatchery-origin fish are sufficiently similar to
wild fish and natural rearing habitats are not at capacity (Reisenbichler 1983). The IDFG
believes this to be the case in the upper Salmon River; recognizing that releasing adult
spring chinook salmon from the Sawtooth Fish Hatchery to spawn naturally can increase
natural production, but not necessarily productivity.

It is important to note that the IDFG has developed criteria to manage the release of
hatchery-origin adults upstream of the Sawtooth Fish Hatchery weir for natural spawning.
These criteria conform to NMFS and USFWS Section 10 and 7 permit language in
addition to meeting the management objectives of the IDFG salmon supplementation
study.

The potential exists for returning hatchery adults to stray and pose additional risk to
natural populations. However, existing IDFG data indicate that this is not currently a
problem for Sawtooth-origin adults.

SECTION 4. WATER SOURCE
4.1) Provide a quantitative and narrative description of the water source (spring, well,
surface), water quality profile, and natural limitations to production attributable to
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4.2)

the water source.

Sawtooth Fish Hatchery — The Sawtooth Fish Hatchery receives water from the Salmon
River and from four wells. River water enters an intake structure located approximately
0.8 km upstream of the hatchery facility. River water intake screens comply with NMFS
criteria. River waters flows from the collection site to a control box located in the
hatchery building where it is screened to remove fine debris. River water can be
distributed to indoor vats, outside raceways, or adult holding raceways. The hatchery
water right for river water use is approximately 60 cfs. Incubation and early rearing
water needs are met by two primary wells. A third well provides tempering water to
control the build up of ice on the river water intake during winter months. The fourth
well provides domestic water for the facility. The hatchery water right for well water is
approximately 9 cfs. River water temperatures range from 0.0°C in the winter to 20.0°C
in the summer. Well water temperatures range from 3.9°C in the winter to 11.1°C in the
summer.

East Fork Salmon River Satellite — The East Fork Salmon River Satellite receives water
from the East Fork Salmon River. Approximately 15 cfs is delivered to the facility
through a gravity line. Water is delivered to adult holding raceways. A well provides
domestic water and pathogen-free water for spawning (egg water-hardening process). No
fish rearing occurs at this site. The intake screens are in compliance with NMFS screen
criteria by design of the Corp of Engineers.

Indicate risk aversion measures that will be applied to minimize the likelihood for
the take of listed natural fish as a result of hatchery water withdrawal, screening, or
effluent discharge.

Intake screens at all facilities are in compliance with NMFS screen criteria by design of
the Corp of Engineers.

SECTION 5. FACILITIES

5.1)

Broodstock collection facilities (or methods).

Sawtooth Fish Hatchery — Adult collection at the Sawtooth Fish Hatchery is facilitated by
a permanent weir that spans the Salmon River. Weir panels are installed to prevent the
upstream migration of adult chinook salmon. Fish are allowed to volitionally migrate
into the adult trap where they are manually sorted into adult holding raceways. The
hatchery has three 167 ft long x 16 ft wide x 5 ft deep holding raceways and an enclosed
spawning building. Each raceway has the capacity to hold approximately 1,300 adults.

East Fork Salmon River Satellite - The East Fork Salmon River Satellite was constructed
with a velocity barrier fitted with radial gates to prevent upstream passage beyond the
trap. Adult chinook salmon move into a fish ladder and then into two adult holding
raceways that measure 68 ft long by 10 ft wide by 4.5 ft deep. Each adult pond has the
capacity to hold approximately 500 adults.
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5.2)

5.3)

5.4)

5.5)

5.6)

5.7)

Fish transportation equipment (description of pen, tank truck, or container used).

A variety of transportation vehicles and equipment are available at the various facilities.
Generally, adult transportation at both facilities is unnecessary as hatchery-produced
adults are trapped and spawned on site.

Broodstock holding and spawning facilities.
See Section 5.1 above for a review of broodstock holding and spawning facilities.
Incubation facilities.

Sawtooth Fish Hatchery — Incubation facilities at the Sawtooth Fish Hatchery consist of a
well water supplied system of 100 stacks of incubator frames containing 800 incubation
trays. The maximum incubation capacity at the Sawtooth Fish Hatchery is 7 million
steelhead eggs.

East Fork Salmon River Satellite — No incubation occurs at this facility. Eggs are
transferred to the Sawtooth Fish Hatchery for incubation.

Rearing facilities.

Sawtooth Fish Hatchery — Inside rearing consists of ten semi-square tanks with an
individual volume of 17 cubic feet and a capacity of 15,000 swim up fry each, 6 inside
rearing tanks with an individual volume of 50 cubic feet and a capacity for 30,000 fry
each, and 13 inside rearing vats with an individual volume of 391 cubic feet and a
capacity for 100,000 fry each. Outside rearing consists of 12 fry raceways each with 750
cubic ft of rearing space and 28 production raceways each with 2,700 cubic ft of rearing
space. Each production raceway has a capacity to raise 100,000 chinook to smolt stage
for a total capacity of 2.8 million fish.

East Fork Salmon River Satellite — No rearing occurs at this facility. All rearing occurs
at the Sawtooth Fish Hatchery.

Acclimation/release facilities.

For the Salmon River spring chinook program, acclimation occurs at the Sawtooth Fish
Hatchery in outside production raceways supplied with river water.

Describe operational difficulties or disasters that led to significant fish mortality.
Brood year 1992 spring chinook salmon experienced an epizootic of apparent mycotic
nature. As a result of this infection, survival to release as smolts averaged 50.4%. Brood

year 1992 juveniles were released earlier than usual as a result of this infection.
Typically, eyed-egg to smolt survival averages 95.0% or better.
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5.8)

Indicate available back-up systems, and risk aversion measures that will be applied,
that minimize the likelihood for the take of listed natural fish that may result from
equipment failure, water loss, flooding, disease transmission, or other events that
could lead to injury or mortality.

Sawtooth Fish Hatchery - The Sawtooth Fish Hatchery is staffed around the clock and
equipped with an alarm system. The hatchery well water supply system is backed up by
generator power. The inside vat room can be switched to gravity flow with river water in
the event of a generator failure. Protocols are in place to guide emergency situations
during periods of time when the hatchery well water supply is interrupted. Protocols are
also in place to guide the disinfection of equipment and gear to minimize risks associated
with the transfer of potential disease agents.

SECTION 6. BROODSTOCK ORIGIN AND IDENTITY

Describe the origin and identity of broodstock used in the program, its ESA-listing status,
annual collection goals, and relationship to wild fish of the same species/population.

6.1) Source.

The Salmon River spring chinook broodstock was developed primarily from endemic
sources. Prior to the construction of the Sawtooth Fish Hatchery in 1985, chinook
salmon smolts were periodically released in the vicinity of the present hatchery (first
records from 1966). While locally returning adults were used as much as possible,
juveniles were released from adults sourced at Rapid River Fish Hatchery, Hayden Creek
Fish Hatchery (Lemhi River tributary), and Marion Forks Fish Hatchery (Oregon) in
1967 (Bowles and Leitzinger 1991).

6.2) Supporting information.

6.2.1) History.

See Section 6.1 above.

6.2.2) Annual size.

Information on the number of adults used to develop broodstocks prior to the
construction of the present-day Sawtooth Fish Hatchery is not available. See Section
6.2.3 below. Approximately 450 female and 450 male chinook salmon are needed
annually to meet state and federal production objectives for the Sawtooth Fish Hatchery.
6.2.3) Past and proposed level of natural fish in broodstock.

Spring chinook salmon adult return numbers (natural-origin and hatchery-origin) for the
Sawtooth Fish Hatchery and East Fork Salmon River are presented in the following table.

Beginning in 1995, hatchery-origin and natural-origin adults were identifiable based on
marks.
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Sawtooth Fish Hatchery Total Total Total Total
Return Total Returns Ponded Released Male Female
Year (Hatchery- (H/IN) (H/N) Returns Returns
Produced/Natural) (H/N) (H/N)
1995 37 (19/18) 17 (17/0) 20 (2/18) 33 (17/16) 4 (212)
1996 156 (51/105) 62 (32/30) 94 (19/75) 118 (34/84) 38 (17/21)
1997 254 (99/155) 142 (92/50) 112 (7/105) 153 (49/104) 101 (50/51)
1998 153 (26/127) 61 (17/44) 92 (9/83) 76 (11/65) 77 (15/62)
1999 196 (75/121) 67 (26/41) 129 (49/80) 161 (66/95) 35 (9/26)
2000 986 (451/535) 461 (408/53) 525 (43/482) 734 (329/405) | 252 (122/130)
2001 2,103 (1,427/676) 872 (815/57) 1,231 (612/619) | 1,227 (833/394) | 876 (594/282)
2002 1,786 (923/863) 446 (377/69) 1,340 (546/794) 884 (368/516) | 902 (555/347)
East Fork Salmon River Total Total Total Total
Return Male Female
Year Total Returns Ponded Released Returns Returns
(Hatchery-Produced/Natural) (H/N) (H/N) (HIN) (HIN)
1995 0 (0/0) 0 0 0 0
1996 10 (1/9) 0 10 (1/9) 8 (1/7) 2 (0/2)
1997 7 (1/6) 0 7 (1/6) 5 (0/5) 2 (1)
1998 Trap Not Operated
1999 Trap Not Operated
2000 Trap Not Operated
2001 Trap Not Operated
2002 Trap Not Operated

6.2.4) Genetic or ecological differences.

The following excerpt was taken from:

Myers, et al. 1998. Status Review of Chinook Salmon from Washington, Idaho, Oregon,
and California. NOAA Technical Memorandum NMFS-NWFSC-35.

One of the earliest studies of chinook salmon genetics in the Columbia River was by
Kristiansson and Mclntyre (1976), who reported allelic frequencies for 4 polymorphic
loci in samples from 10 hatcheries, 5 of which were located along the coast and 5 in the
lower Columbia River Basin. Significant frequency differences for SOD* were detected
between spring- and fall-run samples collected at the Little White Salmon Hatchery on
the Columbia River, but not for spring- and fall-run samples from the Trask River
Hatchery along the northern coast of Oregon. Significant allele-frequency differences
were also found between Columbia River samples as a group and Oregon coastal samples
for PGM* and MDH*,

Utter et al. (1989) compared allelic frequencies at 12 polymorphic loci in samples of fall-
run chinook salmon from the Priest Rapids Hatchery in the mid-Columbia River and
from Ice Harbor Dam on the Snake River. These samples were taken over four years at
each locality. Significant allele-frequency differences between populations were detected
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for 5 loci.

Schreck et al. (1986) examined allele-frequency variability at 18 polymorphic loci to
infer genetic relationships among 56 Columbia River Basin chinook salmon populations.
A hierarchical cluster analysis of genetic correlations between populations identified two
major groups. The first contained spring-run chinook salmon east of the Cascade
Mountains and summer-run fish in the Salmon River. Within this group they found three
subclusters: 1) wild and hatchery spring-run chinook salmon east of the Cascade
Mountains, 2) spring-run chinook salmon in ldaho, and 3) widely scattered groups of
spring-run chinook salmon in the White Salmon River Hatchery, the Marion Forks
Hatchery, and the Tucannon River. A second major group consisted of spring-run
chinook salmon west of the Cascade Crest, summer-run fish in the upper Columbia
River, and all fall-run fish. Three subclusters also appeared in this group: 1) spring- and
fall-run fish in the Willamette River, 2) spring- and fall-run chinook salmon below
Bonneville Dam, and 3) summer- and fall-run chinook salmon in the upper Columbia
River. Schreck et al. (1986) also surveyed morphological variability among areas, and
these results were reviewed in the Life History section of this status review.

Waples et al. (1991a) examined 21 polymorphic loci in samples from 44 populations of
chinook salmon in the Columbia River Basin. A UPGMA tree of Nei's (1978) genetic
distances between samples showed three major clusters of Columbia River Basin chinook
salmon: 1) Snake River spring- and summer-run chinook salmon, and mid- and upper
Columbia River spring-run chinook salmon, 2) Willamette River spring-run chinook
salmon, 3) mid- and upper Columbia River fall- and summer-run chinook salmon, Snake
River fall-run chinook salmon, and lower Columbia River fall- and spring-run chinook
salmon. These results indicate that the timing of chinook salmon returns to natal rivers
was not necessarily consistent with genetic subdivisions. For example, summer-run
chinook salmon in the Snake River were genetically distinct from summer-run chinook
salmon in the mid and upper Columbia River, but still had similar adult run timings.
Spring-run populations in the Snake, Willamette and lower, mid, and upper Columbia
Rivers were also genetically distinct from each other but had similar run timings.
Conversely, some populations with similar run timings, such as lower Columbia River
"tule” fall-run fish and upper Columbia River "bright" fall-run fish, were genetically
distinct from one another. Juvenile outmigration also differed among some groups with
similar adult run timing. For example, summer-run juveniles in the upper Columbia River
exhibit ocean-type life-history characteristics, but summer-run chinook salmon in the
Snake River migrate exhibit stream-type life-history characteristics.

In a status review of Snake River fall chinook salmon, Waples et al. (1991b) examined
genetic relationships among fall-run chinook salmon in the Columbia and Snake Rivers
(Group 3 of Waples et al. 1991a) in more detail. A UPGMA cluster analysis of Nei's
unbiased genetic distance, based on 21 polymorphic loci, indicated that "bright™ fall-run
chinook salmon in the upper Columbia River were genetically distinct from those in the
Snake River. Populations in the two groups were characterized by allele-frequency
differences of about 10-20% at several loci, and these differences remained relatively
constant from year to year in the late 1970s and early 1980s. However, allele-frequency
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shifts from 1985 to 1990 for samples of fall-run chinook salmon at Lyons Ferry Hatchery
in the Snake River suggested that mixing with upper Columbia River fish had occurred.
This is consistent with reports that stray hatchery fish from the upper Columbia River
were inadvertently used as brood stock at the Lyons Ferry Hatchery. Samples of "bright"
fall-run chinook salmon from the Deschutes River and the Marion Drain irrigation
channel in the Yakima River Basin also appeared in the same cluster with samples of fall-
run chinook salmon from the Snake River.

In a study of genetic effects of hatchery supplementation on naturally spawning
populations in the upper Snake River Basin, Waples et al. (1993) examined allele-
frequency variability at 35 polymorphic loci in 14 wild (no hatchery supplementation),
naturally spawning (some hatchery supplementation), and hatchery populations of spring-
and summer-run chinook salmon. Most populations were sampled over two years. An
analysis of these data indicated that 96.6% of the genetic diversity existed as genetic
differences among individuals within populations. Most of the remaining 3.4% was due
to differences between localities, and only a negligible amount was due to allele-
frequency differences between spring- and summer-run chinook salmon. Results reveal a
close genetic affinity in the upper Snake River between natural spawners that suggests
either gene flow between populations or a recent common ancestry. Comparisons
between hatchery and natural populations in the same river indicated that the degree of
genetic similarity between them reflected the source of the brood stock in the hatchery.
As expected, the genetic similarity between wild and hatchery fish, for which local wild
fish were used as brood stock, was high.

In a study of upper Columbia River chinook salmon, Utter et al. (1995) examined allele-
frequency variability at 36 loci in samples of 16 populations. A UPGMA tree of Nei's
(1972) genetic distances between samples indicated that spring-run populations were
distinct from summer- and fall-run populations. The average genetic distance between
samples from the two groups was about eight times the average of genetic distances
between samples within each group. Allele-frequency variability among spring-run
populations was considerably greater than that among summer- and fall-run populations
in the upper Columbia River. The lack of strong allele-frequency differentiation between
summer- and fall-run samples indicated minimal reproductive isolation between these
two groups of fish. Hatchery populations of spring-run chinook salmon were genetically
distinct from wild spring-run populations, but hatchery populations of fall-run chinook
salmon were not genetically distinct from wild fall-run populations.

Some studies have indicated that Snake River spring- and summer-run chinook salmon
have reduced levels of genetic variability. Utter et al. (1989) estimated gene diversities
with 25 polymorphic loci for 65 population units and found that gene diversities in the
Snake River were lower than those in the Columbia River. Winans (1989) estimated
levels of gene diversity with 33 loci for spring-, summer-, and fall-run chinook salmon at
28 localities in the Columbia River Basin. Fall-run chinook salmon tended to have
significantly greater levels of gene diversity (N=12, mean H=0.081) than both spring-
(N=17, H=0.065) and summer-run (N=3, mean H=0.053) chinook salmon. Spring-run
fish in the Snake River had the lowest gene diversities (N=4, mean H=0.044). However,
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6.3)

Waples et al. (1991a) found that, with a larger sample of 65 loci, gene diversities in
Snake River spring-run and summer-run chinook salmon were not as low as that
suggested by earlier studies.

Recent, but unpublished, data are available for chinook salmon and will be discussed in
the next section. However the results of the foregoing studies of Columbia and Snake
River chinook salmon permit the following generalizations:

1) Populations of chinook salmon in the Columbia and Snake Rivers are genetically
discrete from populations along the coasts of Washington and Oregon.

2) Strong genetic differences exist between populations of spring-run and fall-run fish in
the upper Columbia and Snake Rivers. In the lower Columbia River, however, spring-run
fish are genetically more closely allied with nearby fall-run fish in the lower Columbia
River than with spring-run fish in the Snake and upper Columbia Rivers.

3) Summer-run fish are genetically related to spring-run fish in some areas (e.g., Snake
River), but to fall-run fish in other areas (e.g., upper Columbia River).

4) Populations of fall-run fish are subdivided into several genetically discrete
geographical groups in the Columbia and Snake Rivers (these populations will be
discussed in detail in the next section).

5) Hatchery populations of chinook salmon tend to be genetically similar to the
respective source populations used to found or augment the hatchery populations.

6.2.5) Reasons for choosing.

The upper Salmon River endemic spring chinook salmon stock was used to found this
program. Reasons for choosing include: availability, local adaptability, and less risk
posed to upper Salmon River stocks.

Indicate risk aversion measures that will be applied to minimize the likelihood for
adverse genetic or ecological effects to listed natural fish that may occur as a result
of broodstock selection practices.

The selection of natural-origin adults for broodstock purposes conforms with federal ESA
permit and biological opinion language. Annually, escapement targets are prioritized. If
run size is not severely constrained, targets are prioritized to ensure a minimum number
of natural-origin adults escape to spawn. Similarly, the release of hatchery-origin adults
in natural production areas is managed.

SECTION 7. BROODSTOCK COLLECTION

7.1)

Life-history stage to be collected (adults, eggs, or juveniles).
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7.2)

7.3)

7.4)

Adult chinook salmon are collected for this program. Three groups of chinook salmon
adults are collected at the Sawtooth Fish Hatchery weir: natural, supplementation, and
hatchery reserve. Hatchery x hatchery progeny may be ESA-listed or not and may be
adipose fin-clipped or marked in some other way to differentiate them from
supplementation research progeny. Supplementation research progeny (hatchery x
natural) are differentially marked from hatchery reserve progeny and generally do not
receive an adipose fin clip. Supplementation broodstocks have been developed at the
Sawtooth Fish Hatchery since 1991 as part of the cooperative ldaho Supplementation
Studies project.

Collection or sampling design.

Natural escapement criteria drives the selection process. Typically, this ensures that a
minimum number of adults escape to spawn naturally and that natural production takes
priority over hatchery broodstock retention. The component of the adult return released
above the weir to spawn may include up to 50% of the supplementation broodstock.
Hatchery returns can comprise no more than 50% of the broodstock retained for
supplementation. Surplus supplementation adult returns will be passed over the weir to
supplement natural production up to natural equivalents; fish surplus to this need will be
used for the general hatchery production broodstock within smolt production capacities.

The East Fork Salmon River adult chinook salmon trap has not been operated since 1998.
No collection of adults for spawning has occurred since 1993. Between 1994 and 1998,
the trap was operated to count fish only. All fish were passed above the weir.

Identity.

All harvest mitigation hatchery produced fish are marked with an adipose fin clip.
Supplementation broodstocks have been developed at the Sawtooth Fish Hatchery and
East Fork Salmon River since 1991 as part of the cooperative Idaho Supplementation
Studies project. Juvenile fish produced for this program were visibly marked with a
ventral or adipose fin clip from 1991 through 1996. Beginning with brood year 1997,
supplementation juveniles were released unclipped but were 100% CWT-marked.
Additionally, supplementation broodstock may be ventral fin clipped. The intent for
supplementation fish is that they not be intercepted in selective fisheries. With the advent
of down river selective fisheries, adipose fin clipping is no longer appropriate for
supplementation juveniles.

Proposed number to be collected:
7.4.1) Program goal (assuming 1:1 sex ratio for adults):

Approximately 450 female and 450 male chinook salmon are needed annually to meet
state and federal production objectives for the Sawtooth Fish Hatchery.
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7.4.2) Broodstock collection levels for the last twelve years (e.g. 1988-99), or for most
recent years available:

Information for 1995 through 2002 is presented below. Beginning in 1995, adult chinook
salmon of hatchery origin were identifiable based on marks.

Sawtooth Fish Hatchery broodstock collection history.

Return Sawtooth Fish Hatchery Total I\'I/'Iotal Total
ales Females
Year Total Returns Spawned Spawned Spawned
(Hatchery-Produced/Natural) (H/N) (HIN) (HIN)
1995 37 (19/18) 10 (10/0) 8 (8/0) 2 (2/0)
1996 156 (51/105) 50 (20/30) 40 (16/24) 10 (4/6)
1997 254 (99/155) 118 (79/39) 64 (35/29) 54 (44/10)
1998 153 (26/127) 54 (21/33) 27 (11/16) 27 (10/17)
1999 196 (75/121) 43 (17/26) 31 (14/17) 12 (3/9)
2000 986 (451/535) 254 (202/52) 165 (127/38) 89 (75/14)
2001 2,103 (1,427/676) 764 (707/57) 382 (352/30) 382 (355/27)
2002 1,786 (923/863) 358 (297/61) 161 (125/36) 197 (172/25)

No spawning has occurred at the East Fork Salmon River satellite since 1993.

Disposition of hatchery-origin fish collected in surplus of broodstock needs.

Sawtooth Fish Hatchery — Generally, chinook salmon are not collected in surplus to need
at the Sawtooth Fish Hatchery. However, the disposition of surplus, hatchery-origin
chinook salmon could include outplanting fish (as appropriate) to identified areas, the
sacrifice of fish, and distribution of carcasses to the public, tribe, or human assistance
organizations.

Fish transportation and holding methods.

Adult chinook salmon migrate into the adult holding facility at the Sawtooth Fish
Hatchery. No fish transportation is needed. As adults enter the trap, they are
anesthetized with MS222, identified, measured, and injected with Erythromycin (20
mg/kg) to control the level of bacteria responsible for causing bacterial kidney disease.

Adults are then distributed to concrete holding raceways where they may remain for up to
two months before spawning occurs. Adults are generally treated with formalin to retard
the growth of fungus.

Describe fish health maintenance and sanitation procedures applied.

Adult chinook salmon held for spawning are typically spawned within two months of
arrival. Fish health monitoring at spawning includes sampling for viral, bacterial and
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7.8)

7.9)

parasitic disease agents. Ovarian fluid is sampled from females and used in viral assays.
Kidney samples are taken from a representative number of females spawned and used in
bacterial assays. Head wedges are taken from a representative number of fish spawned
and used to assay for presence/absence of the parasite responsible for whirling disease.

Eqggs are rinsed with pathogen free well water after fertilization, and disinfected with a
100 ppm buffered iodophor solution for one hour before being placed in incubation trays.
Necropsies are performed on pre-spawn mortalities as dictated by the Idaho Department
of Fish and Game Fish Health Laboratory.

Disposition of carcasses.

Carcasses may be returned to the Salmon River or taken to landfill or rendering facilities.
Indicate risk aversion measures that will be applied to minimize the likelihood for
adverse genetic or ecological effects to listed natural fish resulting from the
broodstock collection program.

Broodstock selection criteria has been established to comply with ESA Section 10 permit

and 7 consultation language in addition to meeting IDFG and cooperator mitigation and
supplementation objectives.

SECTION 8. MATING

Describe fish mating procedures that will be used, including those applied to meet
performance indicators identified previously.

8.1)

Selection method.

Three groups of chinook salmon adults are collected at the Sawtooth Fish Hatchery weir:
natural (unmarked), supplementation (CWT-marked) and hatchery reserve (adipose fin-
clipped). Supplementation broodstocks have been developed at the Sawtooth Fish
Hatchery since 1991 as part of the cooperative Idaho Supplementation Studies project.
Juvenile fish produced for this program were visibly marked with a ventral or adipose fin
clip from 1991 through 1996. Beginning with brood year 1997, all supplementation
juveniles were released unclipped but were 100% CWT-marked. All smolts released in
the East Fork Salmon River have been for supplementation research. Hatchery reserve
juveniles released in the upper Salmon River at the Sawtooth Fish Hatchery are 100%
adipose fin-clipped. No hatchery-reserve juveniles have been released in the East Fork
Salmon River.

Spawning protocols will typically follow existing hatchery practices. Sexes will be
spawned 1:1 as they ripen, and follow a spawning plan (developed by the IDFG) to
develop supplementation and hatchery reserve broodstocks. Spawn timing will be
dependent on ripeness, which is assumed to correspond with run timing. If adult
escapement is low (e.g., < 100 females), factorial or modified diallele crosses may be
utilized to minimize genetic drift and maintain genetic diversity, (Kapuscinski et al.
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8.2)

8.3)

1991).

Males.

Generally, males are used only once for spawning. In cases where skewed sex ratios
exist (fewer males than females) or in situations where males mature late, males may be
used twice. In addition, if factorial or modified diallele spawning designs are followed,
males will be used more than once.

Fertilization.

Spawning ratios of 1 male to 1 female will be used unless the broodstock population
contains less than 100 females. If the spawning population contains less than 100
females, then eggs from each female may be split into multiple sub-families and fertilized
by multiple males. Following fertilization, one cup of well water is added to each bucket
(sub-family of eggs) and set aside for 30 seconds to one minute.

8.4) Cryopreserved gametes.

8.5)

Milt is not cryopreserved as part of this program and no cryopreserved gametes are used
in this program. However, the Nez Perce Tribe has collected milt from natural males at
the Sawtooth Fish Hatchery.

Indicate risk aversion measures that will be applied to minimize the likelihood for
adverse genetic or ecological effects to listed natural fish resulting from the mating
scheme.

Prior to spawning, adults may receive an antibiotic treatment to control the presence of
the bacterium responsible for causing bacterial kidney disease. In addition, adults may
receive formalin treatments to control the spread of fungus and fungus-related pre-spawn
mortality. At spawning, ELISA optical density values for female spawners are used to
establish criteria for egg culling and isolation incubation needs.

SECTION 9. INCUBATION AND REARING -

Specify any management goals (e.g. ““egg to smolt survival) that the hatchery is currently
operating under for the hatchery stock in the appropriate sections below. Provide data on
the success of meeting the desired hatchery goals.

9.1) Incubation:

9.1.1) Number of eggs taken and survival rates to eye-up and/or ponding.

The original Lower Snake River Compensation Program production target of 19,445
adults back to the project area upstream of Lower Granite Dam was based on a smolt-to-
adult survival rate of 0.87%. To date, program SARs have not met these planning
guidelines. This is not due to lower than expected “in-hatchery” performance.
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Survival to Eyed
Spawn Year Green Eggs Taken Eyed-eggs Stage (%)
1986 2,035,535 1,870,306 92.8
1987 2,721,399 2,533,640 93.1
1988 3,120,688 2,846,235 91.2
1989 733,365 668,373 91.1
1990 1,431,360 1,346,350 94.1
1991 861,830 742,530 86.2
1992 468,300 423,600 90.5
1993 369,340 341,252 92.4
1994 29,933 25,632 85.6
1995 7,377 4,914 66.6
1996 51,743 44,600 86.2
1997 260,840 228,997 87.8
1998 139,469 127,064 91.1
1999 63,642 59,111 92.9
2000 417,709 386,671 93.0
2001 1,804,892 1,600,957 89.0
2002 1,037,558 920,651 88.7

East Fork Salmon River spring chinook salmon egg information. No spring chinook
salmon spawning has occurred at this facility since 1993.

Survival to Eyed

Spawn Year Green Eggs Taken Eyed-eggs Stage (%)
1985 245,175 219,097 89.4
1986 300,438 272,781 90.8
1987 419,555 346,134 82.5
1988 790,512 728,000 92.1
1989 121,854 102,195 83.9
1990 98,560 90,010 91.3
1991 38,640 34,890 90.3
1992 30,500 28,200 92.5
1993 50,939 43,399 85.2

9.1.2) Cause for, and disposition of surplus egg takes.
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Surplus eggs have not been generated in this program.
9.1.3) Loading densities applied during incubation.

Sawtooth Fish Hatchery — Incubation flows are set at 5 to 6 gpm per eight tray incubation
stack. Typically, eggs from one female are incubated per tray (approximately 5,000

€ggs).

9.1.4) Incubation conditions.

Sawtooth Fish Hatchery — Pathogen free well water is used for all incubation at the
Sawtooth Fish Hatchery. Incubation stacks utilize catch basins to prevent silt and fine
sand from circulating through incubation trays. Following 48 hours of incubation, eggs
are treated three times per week with formalin (1,667 ppm) to control the spread of
fungus. Formalin treatments are discontinued at eye-up. Once eggs reach the eyed stage
of development (approximately 360 FTU), they are shocked to identify dead and
unfertilized eggs. Dead and undeveloped eggs are then removed with the assistance of an
automatic egg picking machine. During this process, the number of eyed and dead eggs
is generated. Eggs generally reach the eyed stage of development when they have
accumulated approximately 560 FTUs.

9.1.5) Ponding.

Sawtooth Fish Hatchery — Eggs are typically held in incubation trays until they reach the
swim-up stage of development at approximately 1,650 FTUs. Ponding and rearing plans
are generally developed to accommodate segregation groups (based on female ELISA
optical density values) and whether juveniles are destined for supplementation or
production (mitigation) releases.

Fry are ponded directly into inside rearing vats. Vats are baffled to provide
compartmentalized rearing space and to assist with cleaning. In addition, vats are
covered to provide some degree of privacy from human activity and building lights.
Density and flow indices are maintained to not exceed 0.3 and 1.5, respectively (Piper et
al. 1982). Fish are reared to approximately 7.6 mm in vats before being transferred to
outside rearing raceways.

9.1.6) Fish health maintenance and monitoring.

Following fertilization, eggs are typically water-hardened in a 100 ppm lodophor solution
for a minimum of 30 minutes. During incubation, eggs routinely receive scheduled
formalin treatments to control the growth of fungus. Treatments are typically
administered three times per week at a concentration of 1667 ppm active ingredient.
Dead eggs are removed following shocking. Additional egg picks are performed as
needed to remove additional eggs not identified immediately after shocking.
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9.1.7) Indicate risk aversion measures that will be applied to minimize the
likelihood for adverse genetic and ecological effects to listed fish during incubation.

No adverse genetic or ecological effects to listed fish are anticipated. Eggs destined for
supplementation and production releases are maintained in separate incubation trays. To
offset potential risk from overcrowding and disease transmission, only eggs from one
female are placed in individual incubation trays.

Rearing:
9.2.1) Provide survival rate data (average program performance) by hatchery life

stage (fry to fingerling; fingerling to smolt) for the most recent twelve years (1988-
99), or for years dependable data are available.

Sawtooth Fish Hatchery spring chinook survival information by hatchery life stage.

Number of
Fingerlings Perc_ent
Number of Fry Survival

Transferred Number of

Brood Ponded to Vats From
Eyed-Eggs . From Vats to Smolts
Year (% survival from 0 Eyed-Egg
eye) Race_ways (% Released to
survival from
Release
eye)

1988 2,846,235 2,818,312 (99.0) n/a 2,541,500 89.3
1989 668,373 n/a 660,560 (98.8) 652,600 97.6
1990 1,346,350 1,308,098 (97.2) n/a 1,273,400 94.6
1991 794,800 n/a n/a 774,583 97.5
1992 423,600 422,093 (99.6) 441,835 (97.2) 213,830 50.5
1993 341,641 338,500 (99.1) 336,424 (98.5) 334,313 97.9
1994 26,232 25,888 (98.7) 25,659 (97.8) 25,006 95.3
1995 4,997 4,890 (97.9) 4,812 (96.3) 4,756 95.2
1996 45,128 44,875 (99.4) 43,650 (96.7) 43,161 95.6
1997 234,000 232,213 (99.2) 225,468 (96.4) 223,240 95.4
1998 129,593 127,064 (98.0) 124,730 (96.2) 123,425 95.2
1999 59,373 59,111 (99.6) 58,114 (97.9) 57,134 96.2
2000 420,733 402,777 (95.7) 398,833 (94.8) 385,761 91.7
2001 1,231,111 1,213,215 (98.5) | 1,196,468 (97.2) n/a n/a

9.2.2) Density and loading criteria (goals and actual levels).

Sawtooth Fish Hatchery - Density (DI) and flow (FI) indices are maintained to not
exceed 0.30 and 1.5, respectively (Piper et al. 1982).

9.2.3) Fish rearing conditions
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Sawtooth Fish Hatchery — Swim-up fry are transferred incubation trays to vats at
approximately 1,650 FTUs. Vats contain temporary PVC baffles positioned every 4 ft.
Starting flows are typically set at approximately 20 gpm per vat. As fish grow, flows are
increased up to a maximum of approximately 110 gpm per vat. Vat water is generally
supplied from the hatcheries pathogen-free wells. Water temperature during early rearing
ranges from 4.4°C to 7.8°C.

Spring chinook salmon are generally transferred to outside rearing raceways when they
reach approximately 7.6 mm in length. Initially, fish are placed in the upper sections of
two large raceways. Initial raceway flow is set at approximately 660 gpm per raceway.
As fish grow, they are split to additional raceways and raceway sections and flows are
increased. Flows are increased accordingly. River water supplies the outside rearing
raceways at the Sawtooth Fish Hatchery. Water temperatures during outside rearing
range from 1.1°C to 16.0°C.

9.2.4) Indicate biweekly or monthly fish growth information (average program
performance), including length, weight, and condition factor data collected during
rearing, if available.

Juvenile chinook salmon are reared for approximately 18 months before being released as
full-term smolts. During this rearing period, chinook salmon are sample-counted
monthly. Fish length, weight, and condition factor vary from year-to-year but typically
average the following:

1) at ponding (English units) = 1.4 inches, 1,200 fish/pound, condition factor = 3.00.

2) at transfer from indoor vats to outside rearing raceways = 3.0 inches, 130 fish/pound,
condition factor = 3.25.

3) at release = 5.5 inches, 15 fish/pound, condition factor = 3.50.

9.2.5) Indicate monthly fish growth rate and energy reserve data (average program
performance), if available.

See Section 9.2.4 above.

9.2.6) Indicate food type used, daily application schedule, feeding rate range (e.g.
% B.W./day and Ibs/gpm inflow), and estimates of total food conversion efficiency
during rearing (average program performance).

Juvenile chinook salmon are fed a semi-moist diet provided from different manufacturers
(state contract dependent). Conversion rate from first ponding to release averages 1.3

pounds of weight gain for each pound of food fed. Percent body weight fed per day
averages the following:
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Fish/pound % body weight fed/day Term in culture
Swim-up to 800 fpp 3.5 Nov. — Jan.
800 - 500 3.3 Jan. — Feb.
500 — 400 2.5 Feb. — March
400 — 350 2.5 March — April
350 — 300 2.3 April
300 — 250 2.2 May — June
250 — 150 2.4 June
150 - 110 2.4 June — July
110 -90 2.5 July — August
90 — 50 2.2 August — Sept.
50-17 2.0 Sept — Oct.
17 to release maintenance Oct. — release

9.2.7) Fish health monitoring, disease treatment, and sanitation procedures.

Sawtooth Fish Hatchery — Routine fish health inspections are conducted by staff from
the IDFG Eagle Fish Health Laboratory on a monthly basis. More frequent inspections
occur if needed. Therapeutics may be used to treat specific disease agents (e.g.,
Oxytetracycline). Foot baths with disinfectant are used at the entrance of the hatchery
early rearing building. Disinfection protocols are in place for equipment, trucks and nets.
All raceways are thoroughly chlorinated after fish have been transferred for release.

9.2.8) Smolt development indices (e.g. gill ATPase activity), if applicable.
No smolt development indices are developed in this program.
9.2.9) Indicate the use of ""natural’ rearing methods as applied in the program.

The Hatchery Evaluation Studies component of the LSRCP program is evaluating the
efficacy of semi-natural rearing treatments on post-release juvenile chinook salmon out-
migration survival (“NATURES” experimentation). This research is ongoing. A
progress report is expected in federal fiscal year 2003.

9.2.10) Indicate risk aversion measures that will be applied to minimize the
likelihood for adverse genetic and ecological effects to listed fish under propagation.

At spawning, ELISA optical density values for female spawners are used to establish
criteria for egg culling and isolation incubation needs. Fish may receive prophylactic
antibiotic treatments to control the spread of infectious disease agents. Fish are
maintained at conservative density and flow indices (< 0.3 and < 1.5, respectively). Fish
are fed by hand and observed several times daily. Proper disinfection protocols are in
place. Rearing vats and raceways are swept on a regular basis.

SECTION 10. RELEASE
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Describe fish release levels, and release practices applied through the hatchery program.
10.1) Proposed fish release levels.
Sawtooth Fish Hatchery proposed fish release levels for brood year 2001. All fish

released directly to the upper Salmon River immediately downstream of the Sawtooth
Fish Hatchery adult trapping facility.

Age Class N,Lixr:]rgl;;n (?:)Z;) Release Date Location I—T:t?:ﬂggy

Eggs

Unfed Fry

Fry

Fingerling

Yearling | 160,000 upper Salmon River (1SS)* Sawtooth
1,100,000 upper Salmon River (production)? | Sawtooth

! Releases associated with the Idaho Supplementation Studies program.
2 General production (mitigation) releases.

10.2) Specific location(s) of proposed release(s).

Stream, river, or watercourse:

Release point: Upper Salmon River at Sawtooth Fish Hatchery 17060201 HUC.
Major watershed:  Salmon River.
Basin or Region: Salmon River Basin.

10.3) Actual numbers and sizes of fish released by age class through the program.

Release information presented in the following table reflects releases that occurred in the upper
Salmon River immediately downstream of the Sawtooth Fish Hatchery.
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Brood | Release | Life Stage Release Location Avg. Size Number
Year Year Released (fish/pound) Released
1983 1985 Yearling upper Salmon River 22.5 420,060
1984 1986 Yearling upper Salmon River 26.3 347,484
1985 1986 Fingerling upper Salmon River 103,661
1985 1987 Yearling upper Salmon River 22.9 1,081,400
1986 1987 Fingerling upper Salmon River 100,600
1986 1988 Yearling upper Salmon River 22.1 1,604,900
1987 1988 Fingerling upper Salmon River 990,995
1987 1989 Yearling Yankee Fork Salmon River 198,200
1987 1989 Yearling upper Salmon River 21.1 1,101,600
1988 1989 Fry upper Salmon River 269,000
1988 1989 Fry Yankee Fork Salmon River 125,000
1988 1989 Fingerling upper Salmon River 448,400
1988 1989 Fingerling Yankee Fork Salmon River 50,000
1988 1990 Yearling upper Salmon River 25.4 1,500,200
1988 1990 Yearling Yankee Fork Salmon River 200,800
1989 1991 Yearling upper Salmon River 26.3 650,600
1990 1992 Yearling upper Salmon River 30.5 1,263,864
1991 1993 Yearling upper Salmon River 26.4 774,583
1992 1994 Yearling upper Salmon River 24.1 213,830
1993 1994 Fingerling upper Salmon River 103,507
1993 1994 Fingerling | West Fork Yankee Fork S.R. 25,025
1993 1995 Yearling upper Salmon River 23.9 205,781
1994 1996 Yearling upper Salmon River 19.9 25,006
1995 1997 Yearling upper Salmon River 11.9 4,650
1996 1998 Yearling upper Salmon River 13.9 43,161
1997 1999 Yearling upper Salmon River 22.3 217,336
1998 2000 Yearling upper Salmon River 16.4 123,425
1999 2001 Yearling upper Salmon River 115 57,134
2000 2002 Yearling upper Salmon River 385,761

Avg. by
release year . 21'6. 701,997
_ or yearlings

Release information presented in the following table reflects releases that occurred in East Fork

Salmon River.
Release Year Rearing Life Stage Avg. Size Number
Hatchery Released (fish/pound) Released
1985 Sawtooth Yearling n/a n/a
1986 Sawtooth Yearling 28.0 108,700
1987 Sawtooth Yearling 25.0 195,100
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1988 Sawtooth Yearling 19.5 249,200
1989 Sawtooth Yearling 19.7 305,300
1990 Sawtooth Yearling 22.3 514,600
1991 Sawtooth Yearling 30.7 98,300
1992 Sawtooth Yearling 24.6 79,300
1993 Sawtooth Yearling 10.3 35,172
1994 Sawtooth Yearling 21.9 12,368
1995 Sawtooth Yearling 23.0 48,845

Avg. = 21.8 164,688

10.4) Actual dates of release and description of release protocols.

Release Year Rearing Hatchery Life Stage Date Released
1996 Sawtooth Yearling 3/26/94
1997 Sawtooth Yearling 4/17/97
1998 Sawtooth Yearling 4/21/98
1999 Sawtooth Yearling 4/16/99
2000 Sawtooth Yearling 4/12, 4/19/00
2001 Sawtooth Yearling 4/18/01
2002 Sawtooth Yearling 4/9, 4/19, 4/23/02

Spring chinook yearlings are generally released during the month of April. Releases are planned
to coincide with rising water flows in the Salmon River. Fish are generally released in the
evening. Raceway screens and dam boards are removed allowing fish to volitionally emigrate
into the tailrace and through a 36% pipe to the Salmon River. Fish that do not volitionally

emigrate are forced out.

Fall fingerling (pre-smolt) releases generally occur in the month of October. Spring fry releases
generally occur in the month of May.

10.5) Fish transportation procedures, if applicable.

No fish transportation is necessary as all fish are released to the upper Salmon River
directly from rearing raceways.

10.6) Acclimation procedures (methods applied and length of time).

All spring chinook salmon juveniles released from the Sawtooth Fish Hatchery are reared

on river water.

10.7) Marks applied, and proportions of the total hatchery population marked, to identify
hatchery adults.

Fish intended for potential harvest interception are generally marked with an adipose fin
clip. To evaluate emigration success and timing to main stem dams and to evaluate
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specific survival studies, PIT tags are inserted in production release groups annually.
Coded wire tags may be used as a mark for various evaluation.

Fish that are released as part of the Idaho Supplementation Studies project are generally
not adipose fin-clipped. Generally, either a ventral fin clip or CWT and no fin clip are
used to differentially identify supplementation fish. (see Attachment 1. for a review of
the Idaho Supplementation Studies project).

The following table presents the IDFG draft, brood year 2001 chinook salmon mark and

tag management plan.

CWT/AD tag
Rearing AD clip and clip CWT/AD/PIT ADIPIT| - CWT/ CWT/NO
. tag and NO
Hatchery only research/ tags and clip oli CLIP CLIP/PIT
NATURES P
Sawtooth
reserve 1,079,000 240,000 500
(production)
Sawtooth
(1SS) 154,500 500
10.8) Disposition plans for fish identified at the time of release as surplus to programmed

10.9)

10.10)

or approved levels.

Reserve fish are identified at time of release as surplus to programmed Idaho
Supplementation studies levels but are not surplus to the overall LSRCP production target
levels.

Fish health certification procedures applied pre-release.

Between 45 and 30 d prior to release, a 20 fish preliberation sample is taken from each
rearing lot to assess the prevalence of viral replicating agents and to detect the pathogens
responsible for bacterial kidney disease and whirling disease. In addition, an
organosomatic index is developed for each release lot. Diagnostic services are provided
by the IDFG Eagle Fish Health Laboratory.

Emergency release procedures in response to flooding or water system failure.

Emergency procedures are in place to guide activities in the event of potential
catastrophic event. Plans include a trouble shooting and repair process followed by the
implementation of an emergency action plan if the problem can not be resolved.
Emergency actions include switching between well water and river water during
incubation and early rearing phases, fish consolidations, and early releases to the Salmon
River.
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10.11) Indicate risk aversion measures that will be applied to minimize the likelihood for
adverse genetic and ecological effects to listed fish resulting from fish releases.

Actions taken to minimize adverse effects on listed fish include:

1. Continuing fish health practices to minimize the incidence of infectious disease agents.
Follow IHOT, AFS, and PNFHPC guidelines.

2. Marking hatchery-produced spring chinook salmon for broodstock management.
Smolts released for supplementation research will be marked differentially from other
fish.

3. Not releasing spring chinook salmon for supplementation research in the Salmon
River in excess of estimated carrying capacity.

4. Continuing to reduce effect of the release of large numbers of hatchery chinook salmon
at a single site by spreading the release over a number of days.

5. Attempting to program time of release to mimic natural fish for Salmon River smolt
releases.

6. Evaluating natural rearing techniques for Salmon River spring chinook salmon at the
Sawtooth Fish Hatchery.

7. Continuing to use broodstock for general production and supplementation research that
exhibit life history characteristics similar to locally evolved stocks.

8. Continuing to segregate female spring chinook salmon broodstock for BKD via
ELISA. We will incubate each female's progeny separately and also segregate progeny
for rearing. We will continue development of culling and rearing segregation guidelines
and practices, relative to BKD.

9. Monitoring hatchery effluent to ensure compliance with National Pollutant Discharge
Elimination System permit.

10. Continuing Hatchery Evaluation Studies (HES) to provide comprehensive monitoring
and evaluation for LSRCP chinook.

SECTION 11. MONITORING AND EVALUATION OF PERFORMANCE
INDICATORS

11.1) Monitoring and evaluation of “Performance Indicators” presented in Section 1.10.

11.1.1) Describe plans and methods proposed to collect data necessary to respond
to each “Performance Indicator” identified for the program.
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Document LSRCP fish rearing and release practices.

Performance Standards and Indicators: 3.2.2, 3.3.2, 3.4.1, 3.4.2, 3.4.3, 3.4.4, 3.5.2, 3.5.4,
3.55,36.1,36.2,3.7.1,3.7.2,3.7.3,3.7.4,3.75,3.7.6

Document, report, and archive all pertinent information needed to successfully manage
spring chinook salmon spawning, rearing, and release practices. (e.g., number and
composition of fish spawned, spawning protocols, spawning success, incubation and
rearing techniques, juvenile mark and tag plans, juvenile release locations, number of
juveniles released, size at release, migratory timing and success of juveniles, and fish
health management).

Document the contribution LSRCP-reared spring chinook salmon make toward
meeting mitigation and management objectives. Document juvenile out-migration
and adult returns.

Performance Standards and Indicators: 3.1.2, 3.1.3, 3.2.2, 3.3.1, 3.3.2, 3.4.3, 3.4.4, 3.5.1,
3.5.2,35.3,354,355,356,3.6.1,3.6.2,3.7.7,3.7.8

Estimate the number of wild/natural and hatchery-produced spring chinook salmon
escaping to project waters above Lower Granite Dam using dam counts, harvest
information, spawner surveys, and trap information (e.g., presence/absence of identifying
marks and tags, number, species, size, age, length). Conduct creel surveys and angler
phone or mail surveys to collect harvest information. Assess juvenile outmigration
success at traps and dams using direct counts, marks, and tags. Reconstruct runs by
brood year. Summarize annual mark and tag information (e.g., juvenile out-migration
survival, juvenile and adult run timing, adult return timing and survival). Develop
estimates of smolt-to-adult survival for wild/natural and hatchery-produced spring
chinook salmon. Use identifying marks and tags and age structure analysis to determine
the composition of adult spring chinook salmon.

Identify factors that are potentially limiting program success and recommend
operational modifications, based on the outcome applied studies, to improve overall
performance and success.

Performance Standards and Indicators: 3.6.1, 3.6.2

Evaluate potential relationships between rearing and release history and juvenile and
adult survival information. Develop hypotheses and experimental designs to investigate
practices that may be limiting program success. Implement study recommendations and
monitor and evaluate outcomes.

11.1.2) Indicate whether funding, staffing, and other support logistics are available
or committed to allow implementation of the monitoring and evaluation program.

Yes, funding, staffing and support logistics are dedicated to the existing monitoring and
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11.2)

evaluation program through the LSRCP program. Additional monitoring and evaluation
activities (that contribute effort and information to addressing similar or common
objectives) are associated with BPA Fish and Wildlife programs referenced in Section
12, below.

Indicate risk aversion measures that will be applied to minimize the likelihood for
adverse genetic and ecological effects to listed fish resulting from monitoring and
evaluation activities.

Risk aversion measures for research activities associated with the evaluation of the Lower
Snake River Compensation Program are specified in ESA Section 7 Consultation
documents, ESA Section 10 Incidental Take Permits (IDFG permit Nos. 919, 920, 1124).
A brief summary of the nature of actions taken is provided below.

Adult handling activities are conducted to minimize impacts to ESA-listed, non-target
species. Adult and juvenile weirs and screw traps are engineered properly and installed

in locations that minimize adverse impacts to both target and non-target species. All
trapping facilities are constantly monitored to minimize a variety of risks (e.g., high water
periods, high emigration or escapement periods, security).

Adult spawner and redd surveys are conducted to minimize potential risks to all life
stages of ESA-listed species. The IDFG conducts formal redd count training annually.
During surveys, care is taken to not disturb ESA-listed species and to not walk in the
vicinity of completed redds.

Snorkel surveys conducted primarily to assess juvenile abundance and density are
conducted in index sections only to minimize disturbance to ESA-listed species.
Displacement of fish is kept to a minimum.

Marking and tagging activities are designed to protect ESA-listed species and allow
mitigation harvest objectives to be pursued/met. All hatchery-produced, mitigation
steelhead are visibly marked to differentiate them from their wild/natural counterpart.

SECTION 12. RESEARCH

12.1) Objective or purpose.

An extensive monitoring and evaluation program is conducted in the basin to document
hatchery practices and evaluate the success of the hatchery programs at meeting program
mitigation objectives, Idaho Department of Fish and Game management objectives, and
to monitor and evaluate the success of supplementation programs. The hatchery
monitoring and evaluation program identifies hatchery rearing and release strategies that
will allow the program to meet its mitigation requirements and improve the survival of
hatchery fish while avoiding negative impacts to natural (including listed) populations.

To properly evaluate this compensation effort, adult returns to facilities, spawning areas,
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and fisheries that result from hatchery releases are documented. The program requires
the cooperative efforts of the Idaho Department of Fish and Game’s hatchery evaluation
study, harvest monitoring project, and the coded-wire tag laboratory programs. The
Hatchery evaluation study evaluates and provides oversight of certain hatchery
operational practices, (e.g., broodstock selection, size and number of fish reared, disease
history, and time of release). Hatchery practices will be assessed in relation to their
effects on adult returns. Recommendations for improvement of hatchery operations will
be made.

The harvest monitoring project provides comprehensive harvest information, which is
key to evaluating the success of the program in meeting adult return goals. Numbers of
hatchery and wild/natural fish observed in the fishery and in overall returns to the project
area in ldaho are estimated. Data on the timing and distribution of the marked hatchery
and wild stocks in the fishery are also collected and analyzed to develop harvest
management plans. Harvest data provided by the harvest monitoring project are coupled
with hatchery return data to provide an estimate of returns from program releases. Coded-
wire tags continue to be used extensively to evaluate fisheries contribution of
representative groups of program production releases. However, most of these fish serve
experimental purposes as well, i.e., for evaluation of hatchery-controlled variables such
as size, time, and location of release, rearing densities, etc.

Continuous coordination between the hatchery evaluation study and Idaho Department of
Fish and Game’s BPA-funded supplementation research project is required because these
programs overlap in several areas for different species including: juvenile outplanting,
broodstock collection, and spawning (mating) strategies.

12.2) Cooperating and funding agencies.
U.S. Fish and Wildlife Service — Lower Snake River Compensation Plan Office.

12.3) Principle investigator or project supervisor and staff.

Steve Yundt — Fisheries Research Manager, Idaho Department of Fish and Game.

12.4) Status of stock, particularly the group affected by project, if different than the
stock(s) described in Section 2.

N/A

12.5) Techniques: include capture methods, drugs, samples collected, tags applied.
Research techniques associated with the operation of the broodstock and rearing
hatcheries identified in this HGMP involve: hatchery staff; LSRCP hatchery evaluation,
harvest monitoring, and coded-wire tag laboratory staff; Idaho supplementation studies
staff, and IDFG regional fisheries management staff.

Hatchery staff routinely investigate hatchery variables (e.g., diet used, ration fed, vat or
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raceway environmental conditions, release timing, size at release, acclimation, etc.) to
improve program success. Hatchery-oriented research generally involves the cooperation
of LSRCP hatchery evaluation staff. In most cases, PIT and coded-wire tags are used to
measure the effect of specific treatments. The IDFG works cooperatively with the
Shoshone-Bannock Tribes and the U.S. Fish and Wildlife Service to develop annual mark
plans for A-run steelhead juveniles produced at the various hatcheries. Cooperation with
LSRCP harvest monitoring and coded-wire tag laboratory staff is required to thoroughly
track the distribution of tags in adult salmon. Generally, most hatchery-oriented research
occurs prior to the release of spring smolt groups.

Harvest monitoring staff (LSRCP monitoring and evaluations) work cooperatively with
IDFG regional fisheries management staff to monitor activities associated with steelhead
sport fisheries. Estimates of harvest, pressure, and catch per unit effort are developed in
years when sport fisheries occur. The contribution LSRCP-produced fish make to the
fishery is also assessed.

Idaho supplementation studies and IDFG regional fisheries management staff work
cooperatively to assemble annual juvenile chinook salmon out-migration and adult return
data sets. Weir traps and screw traps are used to capture emigrating juvenile chinook
salmon. Generally, all target species captured are anesthetized and handled. A portion of
captured juveniles may be fin clipped or PIT tagged (See Attachment 1. for Idaho
supplementation studies detail). Adult information is assembled from a variety of
information sources including: dam and weir counts, fishery information, coded-wire tag
information, redd surveys, and spawning surveys.

Idaho Department of Fish and Game and cooperator staff may sample adult steelhead to
collect tissue samples for subsequent genetic analysis. Additionally, otoliths, scales, or
fins may be collected for age analysis.

12.6) Dates or time period in which research activity occurs.

Fish culture practices are monitored throughout the year by hatchery and hatchery
evaluation research staff.

Adult escapement is monitored at downstream dams and above Lower Granite Dam
during the majority of the year. Harvest information is collected during periods when
sport and tribal fisheries occur. The PSMFC Regional Mark Information System is
queried on a year-round basis to retrieve adult coded-wire tag information.

Smolt out-migration through the hydro system corridor is typically monitored from
March through December. Juvenile steelhead population abundance and density are
monitored during late spring and summer months. The PSMFC PIT Tag Information
System is queried on a year-round basis to retrieve juvenile PIT tag information.

Fish health monitoring occurs year round.
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12.7) Care and maintenance of live fish or eggs, holding duration, transport methods.
Research activities that involve the handling of eggs or fish apply the same protocols
reviewed in Section 9 above. Hatchery staff generally assist with all cooperative
activities involving the handling of eggs or fish.

12.8) Expected type and effects of take and potential for injury or mortality.

See Table 1. Generally, take for research activities is defined as: “observe/harass”,
“capture/handle/release” and “capture, handle, mark, tissue sample, release.”

12.9) Level of take of listed fish: number or range of fish handled, injured, or killed by
sex, age, or size, if not already indicated in Section 2 and the attached “take table” (Table
1).

See Table 1.
12.10) Alternative methods to achieve project objectives.

Alternative methods to achieve research objectives have not been developed.

12.11) List species similar or related to the threatened species; provide number and causes
of mortality related to this research project.

N/A.
12.12) Indicate risk aversion measures that will be applied to minimize the likelihood for
adverse ecological effects, injury, or mortality to listed fish as a result of the

proposed research activities.

See Section 11.2 above.
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Attachment 1.
The following excerpts were taken from:

Bowles, E., and E. Leitzinger. 1991. Salmon Supplementation Studies in Idaho Rivers.
Experimental Design. Prepared for U.S. Department of Energy. Bonneville Power
Administration. Environment, Fish and Wildlife. Project No. 89-098, Contract No. 89-Bl-
01466. Portland, OR.

Note: as this information first appeared in the original 1991 experimental design document for
this program, some information may be outdated. This research design also pre-dated ESA-
listing. The text has not been modified.

Study Streams

Study streams were classified into two categories based on the existing status and history
of the chinook population. Target streams without existing natural populations are classified as
supplementation-restoration streams; streams with existing natural populations are classified as
supplementation-augmentation. Our design utilizes 11 treatment and 10 control streams
classified as having existing natural populations. This classification pertains to all of our study
streams in the upper Salmon River drainage and six streams (Red River and Crooked Fork, Lolo,
Clear, Bear, and Brushy Fork creeks) in the Clearwater River drainage. We will utilize nine
treatment streams to evaluate supplementation-restoration in areas without existing natural
populations. These streams are all located in the Clearwater River drainage, except Slate Creek
located in the lower Salmon River drainage.

General Criteria

Several basic assumptions or approaches were used to guide development of production

plans for each treatment stream.

- For upriver chinook stocks, supplementation cannot be considered an
alternative to reducing downriver mortalities. Success is dependent on concurrent
improvement in flows, passage and harvest constraints.

- Supplementation can increase natural production (i.e. numbers) but not natural
productivity (i.e. survival), except possibly in situations where natural populations
are suffering severe inbreeding depression. Reductions in natural productivity can be
minimized through proper supplementation strategies so that enhanced production
more than compensates for reduced natural productivity.

- Supplementation can potentially benefit only those populations limited by density-
independent or depensatory smolt-to-adult mortality. Existing natural smolt
production must be limited by adult escapement and not spawning or rearing habitat.

- For supplementation-augmentation programs to be successful, the hatchery
component must provide a net survival benefit (adult-to-adult) for the target stock as
compared to the natural component.

- Supplementation programs should be kept separate and isolated from traditional
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harvest augmentation programs. We hypothesize that some of the past failures of
supplementation have been because we have tried to supplement with the wrong
product. Conventional hatchery programs are driven by the logical goal to maximize
in-hatchery survival and adult returns. This approach may not necessarily be
conducive to producing a product that is able to return and produce viable offspring
in the natural environment.

- Supplementation strategies (e.g.. broodstock, rearing and release techniques) should
be selected to maximize compatibility and introgression with the natural stock and
minimize reduction in natural productivity. Harvest augmentation strategies should
be selected to maximize adult returns for harvest and minimize
interaction/introgression with natural populations.

- Success of hatchery supplementation programs are dependent upon our ability to
circumvent some early life history mortality without compromising natural selective
processes or incurring hatchery selective mortality. Supplementation programs
should be designed to minimize mortality events operating randomly (non-selective)
and duplicate mortality events operating selectively on chinook in the natural
environment. This, in essence, is the only role of a supplementation hatchery, to
reduce random mortality effects in order to produce a net gain in productivity.

- Although our experimental design does not pursue the above assumption vigorously,
we encourage implementation of hatchery practices in an adaptive framework to
investigate this assumption. Some of this will be initiated in our small-scale studies,
or through the LSRCP Hatchery Evaluation Study. Careful design, monitoring and
evaluation with treatment and control groups will be necessary to avoid confounding
our study results.

- Inareas with existing (target) natural populations, we recommend supplementation
should not exceed a 50:50 balance between hatchery and natural fish spawning or
rearing in the target streams. Under this criteria, supplementation programs are
driven by natural fish escapement or rearing abundance, not necessarily hatchery fish
availability. Adherence to this criteria results in a slow, patient supplementation
approach when existing stocks are at only 10% to 20% carrying capacity, which is
typical in Idaho. This concept is nothing new and is promulgated in the IDFG
Anadromous Five Year Plan and Oregon's Wild Fish Management Policy (Oregon
Administrative Rule 635-07-525 through 529).

- Inareas with existing natural populations, we recommend supplementation
broodstocks incorporate a relatively high proportion (~40%) of natural fish selected
systematically from the target stock. This approach will minimize domestication
effects and naturalize hatchery fish as quickly as possible.

- By following the criteria of using natural broodstock and mimicking natural
selective pressures to some degree, we anticipate supplementation programs will
experience lower in-hatchery survival than is typical of conventional hatchery
programs. We believe the very causes of higher in-hatchery mortality will also
provide for substantially higher release-to-adult survival and long term fitness. Our
modeling indicates that enhanced survival during this post-release stage is critical to
the success of supplementation, much more so than the pre-release.

- Inareas without existing (target) natural populations, we recommend
supplementation-restoration programs be designed to provide 25% to 50% of the
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natural summer rearing capacity within one or two generations, depending on
hatchery fish availability.

- Inall instances, once interim management goals for natural production have been
met (e.g. 70% summer carrying capacity), surplus natural and supplementation
adults would be available for harvest or other broodstock needs. This criteria does
not preclude flexibility for limited harvest prior to reaching management goals.

Supplementation Protocols

We have partitioned specific production plans into eight broad components: existing
program, supplementation broodstock management, spawning, incubation, rearing, release, adult
returns, and risk assessment. Where feasible, all phases will follow genetic guidelines currently
being developed for the Basin (Currens et al. 1991; Emlen et al. 1991; Kapuscinski et al. 1991).
The following provides a generalization for each component of the production plans.

Existing Programs

To minimize risk, the majority of our study (70%) is proposed for areas with existing
hatchery programs that include supplementation objectives. Five of eight total treatment streams
in the Salmon drainage and six of twelve in the Clear-water drainages have existing hatchery
programs. An additional three treatment streams have hatchery programs planned independent to
our supplementation research.

Existing programs in areas with viable natural populations typically include a weir to trap
adults for broodstock and a hatchery facility nearby or in an adjacent sub-basin. Broodstock is
collected systematically from adult returns comprised of an unknown proportion of hatchery and
natural fish. Typically, one out of every three (33%) females and males is passed over the weir to
spawn naturally and the remaining two out of three (67%) are brought into the hatchery for
broodstock. Fish are spawned non-selectively throughout the run at a 1:1 sex ratio. Progeny are
incubated in stacked, horizontal trays (Heath) and reared in concrete raceways or pods. Rearing
Density Index typically averages less than 0.3 Ibs/ft/in and Flow Indexes typically range from 1
to 2 Ibs/in x gal/min (T. Rogers, IDFG, personal communication).

Most fish are reared to smolt and released unmarked during mid April. Releases are
typically on-site or trucked to a single release site without an acclimation period. Some programs
outplant progeny into on-site rearing and acclimation ponds in June and implement a forced
release of presmolts from the ponds in October. The supplementation aspect of these programs is
represented by the passage of an unknown component of hatchery adult returns over the weir to
spawn naturally. In general, monitoring and evaluation of this supplementation is limited to trend
redd counts and in some cases, trend parr density estimates. No evaluation of adult returns is
possible because fish cannot be differentiated between hatchery and natural origin.

Existing programs in areas without currently viable natural populations typically include

outplanting Parr, presmolts and smolts developed from non-local hatchery broodstocks. In areas
where hatchery returns to the target stream have been. used for brood stock, progeny are usually
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"topped off" with other fish to meet hatchery production and site-specific release goals.

Supplementation Broodstocks

Broodstocks used for target streams with existing natural populations will typically
utilize weirs to collect natural and hatchery adults returning to the target stream. Using the target
stock as a donor source for supplementation corresponds to the first priority choice specified for
genetic conservation by Kapuscinski et al. (1991).

We are currently unable to differentiate hatchery and natural returns in areas with
existing hatchery programs. Beginning with BY 1991 all hatchery fish released in study areas
will be marked to differentiate supplementation fish, general hatchery production fish and natural
fish. During this first (transitional) generation, supplementation broodstocks will be similar to
general hatchery production broodstocks, comprised of an unknown component of hatchery and
natural origin fish selected systematically from 33% to 50% of the returns. As soon as returns are
comprised of known-origin fish (approximately 1996), broodstock selection will be modified.

Natural escapement criteria will drive the selection process. Typically this will entail
releasing a minimum of two out of every three (67%) natural female, adult male and jack returns
above the weir to spawn naturally. No more than 33% of the natural run will be brought into the
hatchery for broodstock. This natural component will comprise a minimum of 50% of the
supplementation broodstock. Thus hatchery returns can comprise no more than 50% of the
supplementation broodstock. Surplus supplementation adult returns will be passed over the weir
to supplement natural production up to natural equivalents; fish surplus to this need will be used
for the general hatchery production broodstock.

Broodstocks used to supplement areas without existing natural production will be
selected from existing hatchery broodstocks based on similarity to historical stocks, availability
of fish, and expected or proven performance in the wild. Although this donor source represents
the last alternative for broodstock selection as identified by Kapuscinski et al. (1991), it meets
the criteria for first priority based on potential risk of collecting broodstock from severely
depleted natural populations nearby. These broodstocks will typically be used for only one to
two generations.

Spawning

Spawning protocols will typically follow existing hatchery practices. Sexes will be
spawned 1:I as they ripen, without selection for size, age, appearance and hatchery-natural
origin. The only selection will be to segregate known disease carriers (BKD) from
supplementation broodstock. Spawn timing will be dependent on ripeness, which is assumed to
correspond with run timing. For stocks with low effective population sizes (N,), factorial crosses
or diallele crosses will be utilized to increase allelic diversity and N, (Kapuscinski et al. 1991).
Once differentiation of hatchery and natural returns is possible (1996), mating composition (e.g.
HxH, NxH, NxN) will be documented to track relative survival to emergence, and for use as a
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covariate in our long-term productivity studies.

Incubation

Incubation protocols will typically follow existing hatchery practices. Where feasible,
individual matings will be kept separate in incubation trays and isolated from disease vectors.
Incubation water is typically a mixture of well and river water resulting in more thermal units
and earlier emergence than occurs in nature.

Rearing

Rearing protocols will typically follow existing hatchery practices. Emergent fry are
loaded into early rearing vats from mid December through February for feed training and reared
to approximately 100 fish/pound (mid June) before release as parr or transfer into advanced
rearing ponds or raceways. Rearing containers will be typically concrete or plastic with single-
pass flow systems derived from well or river water. Baffles will be used in some hatcheries to
facilitate cleaning and provide variable water velocity environments. Rearing density will range
from 0.5 to 1.5 Ibs/ft3 and may be modified based on results of the rearing density study
currently underway at Sawtooth and Dworshak hatcheries. Feeding is done manually at regular
intervals throughout the ponds and raceways with moist commercial products.

Marking

All supplementation and general production fish released in study areas will be marked
with a pelvic fin or maxillary clip until alternative marks are proven. Marks will be administered
during early rearing, just prior to the transfer of fish from vats into advanced rearing raceways
and ponds. Fish size will be approximately 75 mm and 100 fish/pound. Randomly selected fish
will be PIT tagged at this time for parr and presmolt releases, and late summer for fish released
as smelts.

Releases

Supplementation smelts will be released off site at multiple release points distributed
throughout the treatment stream. Smelts will be trucked to release points and released directly
into the stream without acclimation ponding, although natural slackwater areas such as side
channels and beaver ponds will be utilized if available. Water temperature acclimation will be
administered in the trucks if necessary (i.e. >5°C differential).

Where possible (e.g. Lemhi River), size and time of release will be programmed to mimic
natural fish. This will require releasing smelts mid April at approximately 90-100 mm (48-66
fish/pound). Efforts will be made to coincide releases with environmental cues (e.g. lowering
barometric pressure, freshets; Kiefer and Forster 1991). At present, most existing facilities do not
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have the ability to mimic the time and size of natural smolt emigration. Size and time of release
is typically 20 smelts/pound released in March, whereas natural smelts emigrate from the upper
Salmon River at approximately 66 fish/pound during mid April (Kiefer and Forster 1991).
Chillers would be required on most of our hatcheries to meet these criteria. Our research is not
proposing these modifications during the first generation of rearing.

Fall presmolts released for supplementation will be released directly from on-site rearing
ponds or trucked to multiple release points throughout the study area. Fish will typically be
released mid September to October to correspond with peak natural fall emigration (Kiefer and
Forster 1990). Fish size will be slightly larger (100 mm vs. 80 mm) than the natural fish as a
result of thermal constraints during incubation and early rearing.

Supplementation parr will be released off site at multiple release points distributed
throughout the treatment stream. These unacclimated releases will be by helicopter or trucks.
Fish will be released mid June, just prior to transfer from vats to advanced rearing containers.
Fish size (>75 mm) will be substantially larger than expected for natural fish (40-50 mm) so fry
and parr releases will only occur in streams without existing natural populations (except Lembhi
River). One of our small scale studies will investigate the effects of hatchery parr size on natural
fry and parr.

Adult Returns

Until interim management goals for escapement (e.g. 70% carrying capacity) are met,
enough natural and supplementation fish (marked differently from harvest fish) need to be
escaped through terminal fisheries to allow adequate rebuilding and evaluation. This will require
non-lethal gear restrictions and catch and release of natural and supplementation fish in terminal
areas, if fisheries targeting hatchery stocks are deemed prudent. Studies in British Columbia
indicate that hooking mortality of chinook in terminal area catch and release fisheries will be
approximately 5%, which is similar for steelhead (T. Gjernes, B.C. Dept. of Fish. and Oceans,
personal communication). If lethal gear is used, weak-stock harvest guotas will be regulated to
maintain minimal exploitation (e.g. no more than 10%) on natural and supplementation fish. In
all instances, terminal fisheries on study stocks will require precise and accurate creel survey
data.

Weir management for returning adults will include passing an established proportion of
natural fish (e.g. 67%, 75% or 80%), which will in turn determine the number of
supplementation fish to pass. Non-supplementation hatchery returns will not be passed over the
weir.

Risk Assessment

Our risk assessment of supplementation is based primarily on genetic concerns and follows
guidelines currently being developed in the Basin (Busack 1990;Currens et al.1991; Emlen et
al.1991; Kapuscinski et al. 1991). All upriver stocks of chinook salmon are currently
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experiencing severe genetic risks to long-term stock viability (Riggs 1990; Mathews and Waples
1991; Nehlsen et al. 1991). We believe the major contributors to this genetic "bottlenecking™ are
system modifications (e.g. harvest, flows, and passage) which exert tremendous mortality and
artificial selection pressures. These system constraints have forced many upriver stocks into a
genetically vulnerable status warranting probable protection under the Endangered Species Act.

In addition to the overriding genetic risks imposed by system modifications, there are
also genetic risks to natural stocks associated with the operation of mitigation hatcheries (Busack
1990; Kapuscinski 1991; RASP 1991). Busack (1990) identified four main types of genetic risk
associated with hatchery activities: extinction, loss of within population variability, loss of
population identity, and inadvertent selection. Kapuscinski et al. (1991) provides a discussion of
these risks, possible causative hatchery practices, and the associated genetic process.

Most of our experimental treatments will be implemented in areas with existing hatchery
programs that have at least partial supplementation objectives. In general the genetic risk of our
experimental design is quite low relative to these existing hatchery programs.

Broodstock management and non-selective spawning protocols should minimize risks to
population variability and identity. In areas with existing natural populations, supplementation
programs will typically utilize local broodstocks comprised of hatchery and natural fish. During
the first generation (5 years) the relative composition will be unknown because of unmarked
hatchery fish. By the second generation, all hatchery returns will be marked and a natural
component criteria (e.g. >40% natural fish) will determine broodstock collection. In all cases,
natural escapement criteria (e.g.67%, 75% or 80% of natural run) will drive the programs.

Mating procedures will be non-selective for age, size or appearance, with pairings at 1:1
sex ratios or factorial crosses. Progeny will typically be isolated from general hatchery
production fish and marked prior to release. Releases will be timed to coincide with known
environmental cues or peak natural emigration activity. In all instances, general hatchery
production returns will not be passed over weirs to spawn naturally.

The greatest source of genetic risk associated with our supplementation programs is
inadvertent selection resulting from hatchery rearing environments. Most of our experimental
design will utilize existing hatcheries with ongoing production programs. These hatcheries were
designed and are operated to maximize in-hatchery survival within the constraints of fish
marking and production targets. These facilities were not designed to simulate selective
pressures associated with natural rearing. In spite of the dramatic egg-to-release survival
advantage experienced in the hatchery (up to 8-fold) it may be possible that those fish best suited
for survival in the natural environment are the very fish lost in the hatchery environment
(Reisenbichler and Mcintyre 1977; Chilcote et al. 1986). In addition to this direct selection, there
are indirect selection risks associated with hatchery environments not providing the necessary
"training™ required to maximize post-release survival. These risks are best alleviated by
designing hatchery facilities and programs to simulate natural selective pressures and minimize
mortality from random natural mortality events.

As discussed previously, we are not proposing dramatic modifications to hatchery
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facilities and programs during this first generation. Movement in this direction will be a result of
LSRCP evaluations and recommendations. Although static and standardized hatchery facilities
and practices would be best for statistically powerful inferences from our supplementation
treatments, we do not recommend nor anticipate this scenario. We do recommend that changes in
hatcheries follow adaptive management procedures and are fully monitored and evaluated with
controls to avoid confounding our results.

The major risks associated with supplementation of extirpated populations is straying and
introgression/interaction with adjacent natural populations. Introgression from straying can result
in genetic drift, loss of identity and outplanting depression. To reduce this risk, selection of
donor broodstocks followed criteria proposed by Kapuscinski et al. (1991) and Currens et al.
(1991). Regrettably, suitable neighboring or out-of-basin natural stocks are typically unavailable
or too vulnerable to extinction themselves to provide brood. As a result, hatchery broodstocks
were selected based on the outplanting history of the target stream, location, availability of
brood, and demonstrated performance.

Recent studies indicate high homing integrity to release sites for hatchery chinook
(Fulton and Pearson 1981; Quinn and Fresh 1984; Sankovich 1990). Straying or wandering is
apparently more probable in downriver areas than terminal areas, and is often accentuated if
environmental factors (e.g. temperature, flows) inhibit passage (Phinney 1990). In general, our
restoration treatment areas are located in areas without adjacent natural populations. We
recommend that all general hatchery production fish released in natural production areas be
imprinted on morpholine to minimize straying. Although inconclusive, chinook and other fish
have been shown to imprint on dilute concentrations of morpholine, resulting in enhanced
homing integrity to release site drip stations.

Genetic risks to other naturally reproducing fish populations (e.g. steelhead, cutthroat,
rainbow) are minimal. All areas to be supplemented historically have maintained viable chinook
populations which co-evolved with these populations. The main risks are associated with
potential overestimation of carrying capacity resulting in a swamping of available habitats;
elevated exposure to pathogens carried by hatchery fish; and, supplementation fish exhibiting
characteristics (e.g. size, behavior, run timing, residualism, etc.) not evolved in the local habitat.
These risks will be minimized by maintaining releases at less than 50% of estimated carrying
capacity, only releasing fish certified to be free of detectable pathogens, and selecting donor
stocks for supplementation that exhibit life history characteristics similar to locally evolved
stocks.

Once again, we are weak in areas of hatchery induced behavioral and size differences.
We will program size and time of release of supplementation fish to match the natural
component as best possible, given the constraints of our facilities. In situations where the
hatchery product represents an obvious risk, we will not incorporate it into our long term studies
until the risk is assessed. For example, our inability to mimic natural incubation and early rearing
growth conditions results in hatchery fry being larger than natural chinook fry at any given time.
We will assess the competitive interaction associated with this size disparity prior to
incorporating a large-scale fry or parr release into areas with existing natural chinook
populations.

64



Salmon Subbasin Assessment May 2004

Potential Harvest Opportunities

Although it is not the role of ISS to recommend additional management strategies, nor
would we presume that prerogative, we do feel it is important to address harvest augmentation
opportunities. The justifiably high demand for recreational, ceremonial and subsistence fisheries
may have a direct impact on the acceptance and long-term integrity of ISS. The 1.5s Design does
not preclude potential harvest opportunities. Implementation of harvest augmentation programs
using strategies designed to minimize risks to natural populations can provide for needed
fisheries. These interim measures will also buy time and support for the slow, patient rebuilding
process required to supplement natural populations. The IDFG Anadromous Fisheries
Management Plan provides a detailed discussion of harvest opportunities and programs.
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Attachment 2. ldaho Department of Fish and Game redd count data for Salmon and Clearwater index streams.

Number of
Stream Redds  Redds per New New New

Stream Basin Year Length Counted kilometer Length Redds Redds/km Comments

American River Clearwater 2001 34.6 390 11.27 34.60 390 11.272

American River Clearwater 2000 34.6 130 3.76 34.60 130 3.757

American River Clearwater 1999 34.6 1 0.03 34.60 1 0.029

American River Clearwater 1998 34.6 112 3.24 34.60 112 3.237

American River Clearwater 1997 34.6 311 8.99 34.60 311 8.988

American River Clearwater 1996 34.6 9 0.26 34.60 9 0.260

American River Clearwater 1995 34.6 0 0.00 34.60 0 0.000

American River Clearwater 1994 34.6 9 0.26 34.60 9 0.260

American River Clearwater 1993 34.6 209 6.04 34.60 209 6.040°

American River Clearwater 1992 33.3 5 0.15 33.30 5 0.150

Big Flat Creek Clearwater 2001 4.8 14 2.92 4.80 14 2.917

Big Flat Creek Clearwater 2000 4.8 0 0.00 4.80 0 0.000

Big Flat Creek Clearwater 1999 NC? NC

Big Flat Creek Clearwater 1998 NC! NC

Big Flat Creek Clearwater 1997 4.8 7 1.46 4.80 7 1.458

Big Flat Creek Clearwater 1996 15 0 0.00 4.8 0 0.000 New length adjusted for comparisons

Big Flat Creek Clearwater 1995 5.6 0 0.00 4.8 0 0.000 3.6 miles walked but no redds found

Big Flat Creek Clearwater 1994 NC NC

Big Flat Creek Clearwater 1993 6 3 0.50 6 3 0.500

Big Flat Creek Clearwater 1992 8 8 1.00 8 8 1.000

Brushy Fork and Spruce Creek Clearwater 2001 16.1 143 8.88 12.1 127 10.496

Brushy Fork and Spruce Creek Clearwater 2000 16.1 16 0.99 12.1 16 1.322

Brushy Fork and Spruce Creek Clearwater 1999 16.1 3 0.19 12.1 3 0.248

Brushy Fork and Spruce Creek Clearwater 1998 16.1 19 1.18 12.1 19 1.570
The entire section from the mouth to spruce was surveyed.
12 redds were observed from the mouth to the lower
meadow. While the lower meadow is above Pestle Rock, we
were unable to determine where the redds were. Since we
see very few redds below Pestle Rock, we decided to put all
12 redds above Pestle Rock and truncate the distance to

Brushy Fork and Spruce Creek Clearwater 1997 20.7 75 3.62 12.1 74 6.116 12.1 km

Brushy Fork and Spruce Creek Clearwater 1996 215 5 0.23 12.1 5 0.413

Brushy Fork and Spruce Creek Clearwater 1995 14 5 0.36 85 5 0.588

Brushy Fork and Spruce Creek Clearwater 1994 215 o" 0.00 121 0 0.000"
The entire section from the mouth to spruce was surveyed
but no redds were observed from the mouth to pestle rock

Brushy Fork and Spruce Creek Clearwater 1993 18.1 25 1.38 12.1 25 2.066 S0 we truncated the distance to 12.1 km

Brushy Fork and Spruce Creek Clearwater 1992 14 7 0.50 12.1 7 0.579 Redd number not verified

Clear Creek Clearwater 2001 20.2 166s 8.2 18.2 127 6.978

Clear Creek Clearwater 2000 20.2 30 1.50 18.2 19 1.044

Clear Creek Clearwater 1999 16.1 0 0.00 18.2 0 0.000

Clear Creek Clearwater 1998 18.5 2 0.11 18.2 1 0.055
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Clear Creek Clearwater 1997 18.5 17 0.92 18.2 12 0.659

Clear Creek Clearwater 1996 16.1 3 0.19 18.2 3 0.165

Clear Creek Clearwater 1995 16.1 0 0.00 18.2 0 0.000

Clear Creek Clearwater 1994 16.1 1 0.06 18.2 1 0.055

Clear Creek Clearwater 1993 16.1 7 0.43 18.2 7 0.385

Clear Creek Clearwater 1992 16.1 1 0.06 18.2 1 0.055

Clear Creek Clearwater 1991 16.1 4 0.25 16.1 4 0.248

Colt Killed Creek Clearwater 2001 50.2 113 2.25 31.6 92 2911 Ground count from mouth to Heather Cr.

Colt Killed Creek Clearwater 2000 50.2 2 0.04 26.1 2 0.077 Aerial survey from mouth to big flat

Colt Killed Creek Clearwater 1999 50.2 0 0.00 26.1 0 0.000™  Aerial survey from mouth to big flat

Colt Killed Creek Clearwater 1998 50.2 2 0.04 26.1 0 0.000™  Aerial survey from mouth to big flat

Colt Killed Creek Clearwater 1997 35.7 22 0.62 30.9 22 0.712"  Ground count from mouth to 3 mi above big flat

Colt Killed Creek Clearwater 1996 6.8 0 0.00 26.1 1 0.038 Aerial survey from mouth to big flat

Colt Killed Creek Clearwater 1995 2.6 0 0.00 26.1 1 0.038 Aerial survey from mouth to big flat

Colt Killed Creek Clearwater 1994 NC? NC 26.1 1 0.038 Aerial survey from mouth to big flat
4 redds in aerial survey from mouth to big flat; 2 redds from

Colt Killed Creek Clearwater 1993 7 2 0.29 36 6 0.167 ground count big flat to pack box creek

Colt Killed Creek Clearwater 1992 115 3 0.26 115 3 0.261 No raw data - not verified

Crooked Fork Creek Clearwater 2001 18 229 12.72 16.5 229 13.879

Crooked Fork Creek Clearwater 2000 18 100 5.56 16.5 100 6.061°

Crooked Fork Creek Clearwater 1999 18 8 0.44 16.5 8 0.485

Crooked Fork Creek Clearwater 1998 18 17 0.94 16.5 17 1.030

Crooked Fork Creek Clearwater 1997 19 118 6.21 16.5 114 6.909°  Subtracted 4 redds above shotgun cr.

Crooked Fork Creek Clearwater 1996 215 76 3.53 16.5 75 4.545°  Subtracted one redd above shotgun creek.
2 miles between Devoto and MP167, and one half mile
from Shotgun Creek down not surveyed but included in

Crooked Fork Creek Clearwater 1995 19 4 0.21 16.5 4 0.242 total distance.

Crooked Fork Creek Clearwater 1994 215 0 0.00 16.5 0 0.000°

Crooked Fork Creek Clearwater 1993 28 10 0.36 16.5 10 0.606°¢

Crooked Fork Creek Clearwater 1992 29.5 11 0.37 16.5 11 0.667°

Crooked River Clearwater 2001 20.9 136 6.51 20.9 136 6.507

Crooked River Clearwater 2000 20.9 93 4.45 20.9 93 4.450

Crooked River Clearwater 1999 20.9 1 0.05 20.9 1 0.048

Crooked River Clearwater 1998 20.9 30 1.44 20.9 30 1.435

Crooked River Clearwater 1997 20.9 62 2.97 20.9 62 2.967

Crooked River Clearwater 1996 21.9 6 0.27 21.9 6 0.274°

Crooked River Clearwater 1995 21.9 0 0.00 21.9 0 0.000

Crooked River Clearwater 1994 21.9 4 0.18 21.9 4 0.183

Crooked River Clearwater 1993 21.9 54 2.47 21.9 54 2.466

Crooked River Clearwater 1992 21.9 54 2.47 21.9 54 2.466

Crooked River Clearwater 1991 21.9 4 0.18 21.9 4 0.183

Eldorado Creek Clearwater 2001 35 4 1.14 35 4 1.143

Eldorado Creek Clearwater 2000 35 1 0.29 35 0 0.000 Based on index count

Eldorado Creek Clearwater 1999 35 0 0.00 35 0 0.000

Eldorado Creek Clearwater 1998 35 0 0.00 35 0 0.000

Eldorado Creek Clearwater 1997 35 0 0.00 35 0 0.000

Eldorado Creek Clearwater 1996 35 0 0.00 35 0 0.000

Eldorado Creek Clearwater 1995 35 0 0.00 35 0 0.000

Eldorado Creek Clearwater 1994 35 0 0.00 35 0 0.000

Eldorado Creek Clearwater 1993 35 2 0.57 35 2 0.571
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Eldorado Creek Clearwater 1992 35 0 0.00 35 0 0.000

Lolo and Yoosa Creek Clearwater 2001 16.7 398 23.83 21.1 428 20.284 Based on index count
Lolo and Yoosa Creek Clearwater 2000 16.7 98 5.87 21.1 100 4,739 Based on index count
Lolo and Yoosa Creek Clearwater 1999 16.7 9 0.54 21.1 9 0.427 Based on index count
Lolo and Yoosa Creek Clearwater 1998 16.7 26 1.56 21.1 31 1.469 Based on index count
Lolo and Yoosa Creek Clearwater 1997 16.7 139 8.32 21.1 110 5.213 Based on index count
Lolo and Yoosa Creek Clearwater 1996 16.7 21 1.26 21.1 21 0.995 Based on index count
Lolo and Yoosa Creek Clearwater 1995 16.7 6 0.36 21.1 6 0.284 Based on index count
Lolo and Yoosa Creek Clearwater 1994 16.7 7 0.42 21.1 7 0.332 Based on index count
Lolo and Yoosa Creek Clearwater 1993 16.7 23 1.38 21.1 24 1.137 Based on index count
Lolo and Yoosa Creek Clearwater 1992 16.7 19 1.14 21.1 19 0.900 Based on index count
Newsome Creek Clearwater 2001 15.1 221 14.64 15.1 221 14.636

Newsome Creek Clearwater 2000 15.1 51 3.38 15.1 5 0.331 Based on index count
Newsome Creek Clearwater 1999 15.1 0 0.00 15.1 0 0.000

Newsome Creek Clearwater 1998 15.1 32 212 15.1 32 2.119

Newsome Creek Clearwater 1997 15.1 67 4.44 15.1 67 4.437

Newsome Creek Clearwater 1996 15.1 4 0.26 15.1 4 0.265

Newsome Creek Clearwater 1995 15.1 0 0.00 15.1 0 0.000

Newsome Creek Clearwater 1994 15.1 0 0.00 15.1 0 0.000

Newsome Creek Clearwater 1993 15.1 55 3.64 15.1 55 3.642°

Newsome Creek Clearwater 1992 15.1 2 0.13 15.1 2 0.132

Papoose Creek Clearwater 2001 6 194 32.33 6 194 32.333

Papoose Creek Clearwater 2000 6 41 6.83 6 41 6.833

Papoose Creek Clearwater 1999 6 4 0.67 6 4 0.667

Papoose Creek Clearwater 1998 6.8 13 191 6.8 13 1.912

Papoose Creek Clearwater 1997 6.8 62 9.12 6.8 62 9.118

Papoose Creek Clearwater 1996 3 7 2.33 3 7 2.333

Papoose Creek Clearwater 1995 3 1 0.33 3 1 0.333

Papoose Creek Clearwater 1994 3 0 0.00 3 0 0.000

Papoose Creek Clearwater 1993 3 15 5.00 3 15 5.000

Papoose Creek Clearwater 1992 3 10 3.33 3 10 3.333

Pete King Creek Clearwater 2001 8 17 2.1 8 17 2.125

Pete King Creek Clearwater 2000 8 2 0.25 8 2 0.250

Pete King Creek Clearwater 1999 8 0 0.00 8 0 0.000

Pete King Creek Clearwater 1998 8 0 0.00 8 0 0.000

Pete King Creek Clearwater 1997 8 1 0.13 8 1 0.125

Pete King Creek Clearwater 1996 8 0 0.00 8 0 0.000

Pete King Creek Clearwater 1995 8 0 0.00 8 0 0.000

Pete King Creek Clearwater 1994 8 0 0.00 8 0 0.000

Pete King Creek Clearwater 1993 8 0 0.00 8 0 0.000

Pete King Creek Clearwater 1992 8 0 0.00 8 0 0.000

Pete King Creek Clearwater 1991 8 0 0.00 8 0 0.000

Red River Clearwater 2001 44.2 348 7.87 44.2 348 7.873

Red River Clearwater 2000 39.6 235 5.93 39.6 235 5.934

Red River Clearwater 1999 39.6 14 0.35 39.6 14 0.354

Red River Clearwater 1998 44.2 93 2.10 44.2 93 2.104

Red River Clearwater 1997 44.2 344 7.78 44.2 344 7.783

Red River Clearwater 1996 34.1 41 1.20 34.1 41 1.202

Red River Clearwater 1995 43 17 0.40 43 17 0.395

Red River Clearwater 1994 43 23 0.53 43 23 0.535
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Red River Clearwater 1993 385 69 1.79 385 69 1.792
Red River Clearwater 1992 43 44 1.02 43 44 1.023
Red River Clearwater 1991 23.6 6 0.25 23.6 6 0.254
Squaw Creek Clearwater 2001 6 64 10.67 6 64 10.667
Squaw Creek Clearwater 2000 6 4 0.67 6 4 0.667
Squaw Creek Clearwater 1999 6 4 0.67 6 4 0.667
Squaw Creek Clearwater 1998 6 11 1.83 6 11 1.833
Squaw Creek Clearwater 1997 6 17 2.83 6 17 2.833
Squaw Creek Clearwater 1996 6 1 0.17 6 1 0.167
Squaw Creek Clearwater 1995 6 0 0.00 6 0 0.000
Squaw Creek Clearwater 1994 6 0 0.00 6 0 0.000
Squaw Creek Clearwater 1993 6 0 0.00 6 0 0.000
Squaw Creek Clearwater 1992 6 1 0.17 6 1 0.167
White Cap Creek Clearwater 2001 19.8 19 0.96 19.8 19 0.960
White Cap Creek Clearwater 2000 19.8 8 0.40 19.8 8 0.404
White Cap Creek Clearwater 1999 12.9 0 0.00 12.9 0 0.000
White Cap Creek Clearwater 1998 19.8 4 0.20 19.8 4 0.202
White Cap Creek Clearwater 1997 19.8 0 0.00 19.8 0 0.000
White Cap Creek Clearwater 1996 19.8 3 0.15 19.8 3 0.152
White Cap Creek Clearwater 1995 19.8 0 0.00 19.8 0 0.000
White Cap Creek Clearwater 1994 19.8 2 0.10 19.8 2 0.101
White Cap Creek Clearwater 1993 19.8 6 0.30 19.8 6 0.303
White Cap Creek Clearwater 1992 19.8 2 0.10 19.8 2 0.101
Bear Valley Creek Salmon 2001 35.7 153 4.29 35.7 153 4.286
Bear Valley Creek Salmon 2000 35.7 59 1.65 35.7 59 1.653
Bear Valley Creek Salmon 1999 35.7 26 0.73 35.7 26 0.728
Bear Valley Creek Salmon 1998 35.7 64 1.79 35.7 64 1.793
Bear Valley Creek Salmon 1997 35.7 30 0.84 35.7 30 0.840
Bear Valley Creek Salmon 1996 35.7 12 0.34 35.7 12 0.336
Bear Valley Creek Salmon 1995 35.7 3 0.08 35.7 3 0.084
Bear Valley Creek Salmon 1994 35.7 4 0.11 35.7 4 0.112
Bear Valley Creek Salmon 1993 35.7 138 3.87 35.7 138 3.866
Bear Valley Creek Salmon 1992 35.7 26 0.73 35.7 26 0.728
East Fork Salmon River Salmon 2001 27 25 0.93 27 25 0.926
East Fork Salmon River Salmon 2000 27 2 0.07 27 2 0.074
East Fork Salmon River Salmon 1999 27 8 0.30 27 8 0.296
East Fork Salmon River Salmon 1998 27 21 0.78 27 21 0.778
East Fork Salmon River Salmon 1997 27 0 0.00 27 0 0.000
East Fork Salmon River Salmon 1996 27 2 0.07 27 2 0.074
East Fork Salmon River Salmon 1995 27 0 0.00 27 0 0.000
East Fork Salmon River Salmon 1994 27 5 0.19 27 5 0.185
East Fork Salmon River Salmon 1993 27 19 0.70 27 19 0.704
East Fork Salmon River Salmon 1992 27 1 0.04 27 1 0.037
Herd Creek Salmon 2001 17.1 22 1.29 17.1 22 1.287
Herd Creek Salmon 2000 17.1 3 0.18 17.1 3 0.175
Herd Creek Salmon 1999 17.1 3 0.18 17.1 3 0.175
Herd Creek Salmon 1998 17.1 10 0.58 17.1 10 0.585
Herd Creek Salmon 1997 17.1 14 0.82 17.1 14 0.819
Herd Creek Salmon 1996 17.1 0 0.00 17.1 0 0.000
Herd Creek Salmon 1995 17.1 0 0.00 17.1 0 0.000
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Herd Creek

Herd Creek

Herd Creek

Johnson Creek'

Johnson Creek'

Johnson Creek'

Johnson Creek'

Johnson Creek'

Johnson Creek'

Johnson Creek'

Johnson Creek'

Johnson Creek'

Johnson Creek'

Johnson Creek'

Lake Creek

Lake Creek

Lake Creek

Lake Creek

Lake Creek

Lake Creek

Lake Creek

Lake Creek

Lake Creek

Lake Creek

Lake Creek

Lemhi River

Lemhi River

Lemhi River

Lemhi River

Lemhi River

Lemhi River

Lemhi River

Lemhi River

Lemhi River

Lemhi River

Marsh Creek*

Marsh Creek*

Marsh Creek*

Marsh Creek*

Marsh Creek*

Marsh Creek*

Marsh Creek*

Marsh Creek*

Marsh Creek*

Marsh Creek*

North Fork Salmon River
North Fork Salmon River
North Fork Salmon River
North Fork Salmon River
North Fork Salmon River

Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon

1994
1993
1992
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
2001
2000
1999
1998
1997

0.23
251
0.21
9.68
0.73
0.60
2.53
3.13
0.71
0.16
0.84
8.17
2.88
3.32
16.23
8.62
1.16
241
2.64
2.28
0.88
0.88
3.24
3.16
2.50
6.56
1.80
0.93
0.79
0.97
0.56
0.17
0.39
0.72
0.29
10.00
2.73
0.00
3.73
3.45
0.55
0.00
0.82
4.09
6.73
2.77
0.72
0.05
0.08
0.27
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0.234
2515
0.213
15.284¢
1.303"
0.948
3.791(ii)
4536
1.018
0.231
1.203
7.869j
2.777
332
16.233
8.622
1.156
2.408
2.649
1.741
0.674
0.674
2471
2.415
2.50
6.557
1.799
0.928
0.793
0.967
0.561
0.174
0.387
0.716
0.290™
10.000
2727
0.000
3.727
3.455
0.545
0.000
0.818
4.091°
6.735'
2.772
0.724
0.054
0.082
0.272

From est redds/km
From est redds/km
From est redds/km
From est redds/km
From est redds/km
From est redds/km
From est redds/km
From est redds/km
From est redds/km
From est redds/km

New redds not verified

From est redds/km
From est redds/km
From est redds/km
From est redds/km
From est redds/km
From est redds/km
From est redds/km
From est redds/km
From est redds/km
From est redds/km

New redds not verified
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Slate Creek
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Slate Creek

South Fork Salmon River
South Fork Salmon River
South Fork Salmon River
South Fork Salmon River
South Fork Salmon River
South Fork Salmon River
South Fork Salmon River
South Fork Salmon River

Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon

Salmon
Salmon
Salmon

Salmon
Salmon

Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon
Salmon

1996
1995
1994
1993
1992
1991
2001
2000
1999
1998

1997
1996
1995

1994
1993

1992
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
2001
2000
1999
1998
1997
1996
1995
1994

36.8
36.8
36.8
36.8
36.8
36.8
24.5
24.5
24.5
311

15.7
145
155
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0.14
0.03
0.08
0.46
0.33
0.22
5.96
1.88
2.49
1.00

1.46
0.90
0.71

1.15
2.74

1.21
11.87
461
131
2.15
2.80
4.08
1.75
2.04
8.83
6.41
6.02
0.75
0.14
0.06
0.28
0.53
0.00
0.55
0.18
0.18
0.73
1.09
20.12
12.86
12.43
7.38
13.07
3.86
3.02
3.76
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36.8
36.8
36.8
36.8
36.8
36.8
24.5
17.8
17.8
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16
16.5
16.5

17.8
16.5

26.5
11.9
11.9
11.9
11.9
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11.9
11.9
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10.3
5.53
5.53
5.53
5.53
5.53
5.53
5.53
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20.2
20.2
20.2

OPRRPFPNWOUTOONDN

NENDN S
ONOO D 01O W
= 0o~ OOOoOo

76

0.136
0.027
0.082
0.462
0.326
0.217
5.959
2.584
3.427
1.573

1.438
0.788
0.667

1.067F
3.818

1.208
20.084
8.739
2.857
4.202
6.218
3.445
1.513
1.765
7.647
5.546
6.02
3.255
0.723
0.362
1.085
0.904
0.000
0.542
0.362
0.181
0.723
1.09
21.287
14.356
12.822
7.376
13.069
3.861
3.020
3.762
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Redds upstream of PBS1 and P8A removed

Redds upstream of PBS1 and P8A removed

Redds upstream of PBS1 and P8A removed

Redds upstream of PBS1 and P8A removed

Hatchery weir to PBS1. Did not count above Patterson Cr.
on the main Pahsimeroi R.

Did not do PBS1 to mouth

Did not do PBS1 to mouth

Aerial count on 9/7, only ground count was from dowton
lane to p11

Did not do PBS1 to mouth

It is likely that areas where fish do not spawn were surveyed
but we were unable to find any data sheets that listed areas
walked or redd distribution

Based on index count

Based on index count

Based on index count

Based on index count

Based on index count

Based on index count

Based on index count

Based on index count

Based on index count

Based on index count

New redds not verified

Based on index count

Based on index count

Based on index count

Based on index count

Based on index count

Based on index count

Based on index count

Based on index count

Based on index count

Based on index count

New redds not verified

Removed tributaries from survey

Removed tributaries from survey

Removed tributaries from survey
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South Fork Salmon River Salmon 1993 20.2 694 34.36 20.2 694 34.356

South Fork Salmon River Salmon 1992 20.2 454 22.48 20.2 454 22.475

Upper Salmon River Salmon 2001 59 257 4.36 59 257 4.356 Aerial survey
Upper Salmon River Salmon 2000 59 146 247 59 146 2475 Aerial survey
Upper Salmon River Salmon 1999 59 14 0.24 59 14 0.237 Aerial survey
Upper Salmon River Salmon 1998 59 25 0.42 59 25 0.424 Aerial survey
Upper Salmon River Salmon 1997 59 8 0.14 59 8 0.136 Aerial survey
Upper Salmon River Salmon 1996 59 14 0.24 59 14 0.237 Aerial survey
Upper Salmon River Salmon 1995 59 0 0.00 59 0 0.000 Aerial survey
Upper Salmon River Salmon 1994 59 22 0.37 59 22 0.373 Aerial survey
Upper Salmon River Salmon 1993 59 127 2.15 59 127 2.153 Aerial survey
Upper Salmon River Salmon 1992 59 27 0.46 59 27 0.458 Aerial survey
Valley Creek Salmon 2001 32.2 59 1.83 32.2 59 1.832

Valley Creek Salmon 2000 33.2 23 0.69 33.2 23 0.693

Valley Creek Salmon 1999 33.2 18 0.54 33.2 18 0.542

Valley Creek Salmon 1998 33.2 33 0.99 33.2 33 0.994

Valley Creek Salmon 1997 33.2 5 0.15 33.2 5 0.151

Valley Creek Salmon 1996 48.7 1 0.02 48.7 1 0.021

Valley Creek Salmon 1995 48.7 0 0.00 48.7 0 0.000

Valley Creek Salmon 1994 43.7 4 0.09 43.7 4 0.092

Valley Creek Salmon 1993 52.3 73 1.40 52.3 73 1.396

Valley Creek Salmon 1992 33.2 7 0.21 33.2 7 0.211

West Fork Yankee Fork Salmon River Salmon 2001 11.6 36 3.10 11.6 36 3.103

West Fork Yankee Fork Salmon River Salmon 2000 11.6 4 0.34 11.6 4 0.345

West Fork Yankee Fork Salmon River Salmon 1999 11.6 0 0.00 11.6 0 0.000

West Fork Yankee Fork Salmon River Salmon 1998 11.6 12 1.03 11.6 12 1.034

West Fork Yankee Fork Salmon River Salmon 1997 11.6 6 0.52 11.6 6 0.517

West Fork Yankee Fork Salmon River Salmon 1996 11.6 7 0.60 11.6 7 0.603

West Fork Yankee Fork Salmon River Salmon 1995 11.6 0 0.00 11.6 0 0.000

West Fork Yankee Fork Salmon River Salmon 1994 11.6 9 0.78 11.6 9 0.776

West Fork Yankee Fork Salmon River Salmon 1993 11.6 14 121 11.6 14 1.207

West Fork Yankee Fork Salmon River Salmon 1992 11.6 6 0.52 11.6 6 0.517

Notes:

& 125 adult pairs were outplanted from Rapid River Hatchery.

Two additional redds occurred below the juvenile trap.

150 adult pairs were outplanted from Rapid River Hatchery.

NC = No count (stream was not surveyed).

Six additional redds occurred below the juvenile trap.

Distance reported is for the IDFG trend area; number of redds is from Nemeth et al. (1996).
Three additional redds occurred below the juvenile trap.

A single adult chinook salmon was seen in Brushy Fork Creek during snorkeling activities.

oQ ™ o o o T

Moose Creek to Burnt Log Creek section (6.2 km) not surveyed 1991-1993; from 1994-present, Burnt Log Creek, from the mouth to 2.0 km above Buck Creek (4.0 km total), was

included in the count.
Includes Knapp Creek.

Section from Knapp Cr. to Dry Cr. was not surveyed in 1992.
Aerial count.

72

This number is conservative as one section of stream, Moose Creek to Burnt Log trail crossing, was not counted, but was known to have redds.
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Seven of the redds counted were located in Colt Creek, a tributary of Colt Killed Creek.

Nine additional redds were located between the mouth of Crooked Fk Cr and the juvenile screw trap.
Nine additional redds located below the screw trap

Nez Perce Tribe removed 149 adults for culture

Nez Perce Tribe removed 73 adults for culture

An estimated 408 adults escaped above weir in addition to the 90 known adults.

-~ O T O >
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SECTION 14. CERTIFICATION LANGUAGE AND SIGNATURE OF
RESPONSIBLE PARTY

“I hereby certify that the information provided is complete, true and correct to the best of my
knowledge and belief. | understand that the information provided in this HGMP is submitted for
the purpose of receiving limits from take prohibitions specified under the Endangered Species
Act of 1973 (16 U.S.C.1531-1543) and regulations promulgated thereafter for the proposed
hatchery program, and that any false statement may subject me to the criminal penalties of 18
U.S.C. 1001, or penalties provided under the Endangered Species Act of 1973.”

Name, Title, and Signature of Applicant:

Certified by Date:
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Table 1. Estimated listed salmonid take levels of by hatchery activity.

Listed species affected: ESU/Population: Activity:
Location of hatchery activity: Dates of activity: Hatchery program operator:

Annual Take of Listed Fish By Life Stage (Number of Fish)
Type of Take Eqg/Fry Juvenile/Smolt Adult Carcass

Observe or harass a)

Collect for transport b)

Capture, handle, and release c)

Capture, handle, tag/mark/tissue sample, and release d) Entire run

Removal (e.g. broodstock) e) Section 7.2

Intentional lethal take f)

Pre-spawn .
mortality varies
: : nd ma (pe as
Unintentional lethal take @) igh as8%.
Other Take (specify) h) Carcass sampling 50

a. Contact with listed fish through stream surveys, carcass and mark recovery projects, or migrational delay at weirs.

b. Take associated with weir or trapping operations where listed fish are captured and transported for release.

c. Take associated with weir or trapping operations where listed fish are captured, handled and released upstream or downstream.

d. Take occurring due to tagging and/or bio-sampling of fish collected through trapping operations prior to upstream or downstream release, or through carcass
recovery programs.

e. Listed fish removed from the wild and collected for use as broodstock.

f. Intentional mortality of listed fish, usually as a result of spawning as broodstock.

g. Unintentional mortality of listed fish, including loss of fish during transport or holding prior to spawning or prior to release into the wild, or, for integrated
programs, mortalities during incubation and rearing.

h. Other takes not identified above as a category.

Instructions:

1. An entry for a fish to be taken should be in the take category that describes the greatest impact.

2. Each take to be entered in the table should be in one take category only (there should not be more than one entry for the same sampling event).
3. Ifan individual fish is to be taken more than once on separate occasions, each take must be entered in the take table.
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APPENDIX 2-5—DRAFT LEMHI RIVER SPRING/SUMMER CHINOOK IN
THE SALMON SUBBASIN

HATCHERY AND GENETIC MANAGEMENT PLAN



HGMP Report Page 1 of 80

Prey
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Lemhi River Spring_Summer Chinook in the Salmon Subbasin ¢ READ ONLY ACCESS

HATCHERY AND GENETIC MANAGEMENT PLAN

(HGMP)
DRAFT
Hatchery Program Lemhi River
Species or . )
Hatchery Stock Spring/summer Chinook
Agency/Operator IDF&G

=

Watershed

. Salmon River, Columbia River
and Region

Date Submitted March 3, 2003

Date Last Updated September 9, 2003

Section 1: General Program Description

1.1 Name of hatchery or program.

[—

Lemhi River

1.2 Species and population (or stock) under propagation, and ESA status.

1 Spring/summer Chinook
9 ESA Status: Threatened
1.3 Responsible organization and individuals.
Name (and title): Paul Kline
Principal Fisheries Research Biologist
3

Agency or Tribe: IDF&G
Address: 1800 Trout Road, Eagle, ID 83616

http://www.apre.info/APRE/hgmp report/ShowHGMPReport 4/30/2004
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Telephone: 208-939-4114
Fax: 208-939-2415
Email: pkline@idfg.state.id.us

Other agencies, Tribes, co-operators, or organizations involved, including contractors, and exten
involvement in the program.

Co-operators Role
4 Shosone Bannock Tribe periodically assists with t_he transfe_r and p!antlng of pr
= generated eyed-eggs to in-stream incubation boxes.
NOAA Fisheries shares captive proodstock development responsibility
culture and rearing)
University of Idaho Genetics support
nya nya
1.4 Funding source, staffing level, and annual hatchery program operational costs.
Funding Sources
Bonneville Power Administration
nya
nya
5 Yy
nya
nya
nya
nya
Operational Information Number
6 Full time equivalent staff 2.2
Annual operating cost (dollars) 475,000
Comments:

The information above applies to the following three programs:
Lemhi River Spring_Summer Chinook

West Fork Yankee Fork Salmon River Spring/Summer Chinook
East Fork Salmon River Spring/Summer Chinook

Reviewer Comments:

nc
nc

Data source:

Per Paul Kline IDFG 9/8/03
Per Paul Kline IDFG 8/9/03

1.5 Location(s) of hatchery and associated facilities.

Broodstock source Lemhi River

Broodstock collection location

(stream, RKm, subbasin) Lemhi River, 522.303.416, Salmon River

Adult holding location

http://www.apre.info/APRE/hgmp report/ShowHGMPReport 4/30/2004
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(stream, RKm, subbasin) Eagle Hatchery (HUC 17050114)

Spawning location (stream,

RKm, subbasin) Lemhi River, 522.303.416, Salmon River

Incubation location (facility

2 name, stream, RKm, Eagle Hatchery (HUC 17050114)
subbasin)
Rearing location (facility
name, stream, RKm, Eagle Hatchery (HUC 17050114), NOAA Fisheries Manchester Station
subbasin)
Comments:
Broodstock source: Lemhi River, West Fork Yankee Fork Salmon River, and East Fork Salmon River spring chinook salmon.
collected and reared at IDFG freshwater and NOAA Fisheries seawater hatcheries to maturation. Mature adults released to n
for volitional spawning. Some in-hatchery spawning occurs to document reproductive potential.
Broodstock collection location (Stream, RKM, subbasin): 522.303.416 Lemhi River, 522.303.591.011 West Fork Yankee Fork
522.303.552.029 East Fork Salmon River.
Adult holding location (Stream, RKM, subbasin): IDFG Eagle Fish Hatchery, no RKM, NOAA Fisheries Manchester Marine E»
Station, no RKM.
Spawning location (Stream, RKM, subbasin): Spawning primarily occurs in natal streams (captive adults released to spawn n.
kilometer information is provided above. Some in-hatchery spawning occurs at the IDFG Eagle Fish Hatchery, no RKM.
Incubation location (Facility name, stream, RKM, subbasin): IDFG Eagle Fish Hatchery, no RKM.
Rearing location (Facility name, stream, RKM, subbasin): IDFG Eagle Fish Hatchery, no RKM, NOAA Fisheries Manchester |
Experiment Station, no RKM.
Data source:
Source: Project annual reports to Bonneville Power Administration. Project annual reports to NOAA Fisheries for ESA Sectior
Per Paul Kline IDFG 9/8/03.
1.6 Type of program.
8 Integrated
Comments:
Data source:
Per Paul Kline IDFG 9/8/03
1.7 Purpose (Goal) of program.
9 The purpose of this hatchery program is to contribute to conservation/recovery and research and education.
10 the purpose of the program is mitigation for hydro impacts .
Comments:
Data source:
Per Paul Kline IDFG 9/8/03
Per Paul Kline IDFG 10/22/03.
1.8 Justification for the program.
138 ® |t is unknown if hatchery fish are accessible to fisheries.

Comments:

http://www.apre.info/APRE/hgmp report/ShowHGMPReport 4/30/2004
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nc
nc
nc

Data source:

Per Paul Kline IDFG 10/22/03.
Per Paul Kline IDFG 9/8/03
nds

nds

nds

1.9 List of program "Performance Standards".

The program adheres to the following fish culture guideline(s) and standard(s):

IHOT
PNFHPC
1
state
federal
other
Comments:
Other = Chinook Salmon Captive Propagation Technical Oversight Committee. A team of technical experts representing the
agencies and tribes involved with the program in addition to invited experts. The CSCPTOC meets periodically to review pr
activities, address critical uncertainties, and to adaptively manage future activities.
Data source:
Per Paul Kline IDFG 9/8/03
1.10 List of program "Performance Indicators", designated by "benefits" and "risks".
Indicators of Harvest Benefits
Indicator Performance Standard Indicator is Monitore
Spawner to spawner survival of hatchery fish dna dna
Contribution of hatchery fish to target fisheries dna dna
139
T Angler success (hatchery fish per angler day) in target
. . - dna dna
recreational fisheries
Contribution of hatchery fish to cultural needs dna dna
Selective harvest success (expected benefits of mass
) dna dna
marking)
Indicators of Conservation Benefits
Indicator Performance Standard Indicator is Monitore
Genetic and life history diversity (over time) 34.1,3.43,3.51,3.53,3.2.2 3.4.1,3.43,3.5.1,3.5.3,
?Sphawnerto spawner reproductive success of hatchery 331,343, 344, 353, 354 361 v
141 Reproductive success of th_e receiving (supplemented) 322 331,343,344, 353 v
naturally spawning population
Contribgtion to the abundance of the naturally spawning 322 3.31,34.3, 344 353 Y
population
Time and location of spawning 3.2.2,3.31,3.4.3,3.4.4,35.3 Y
Contribution to ecosystem function (e.g. through 375 v

nutrient enhancement, food web effects, etc.)

http://www.apre.info/APRE/hgmp report/ShowHGMPReport 4/30/2004
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—
o

N
N

Indicators of Harvest Risks

Indicator Performance Standard Indicator is Monitore

Harvest impacts on co-mingled stocks dna dna
Bias in run size estimation of natural stocks

. dna dna
due to masking effect
Lack of harvest access (under harvest due

. . . dna dna
e.g. to co-mingling with weaker stocks)
Indicators of Conservation Risks

Indicator Performance Standard Indicator is Monitore

Unintended co!1tr|but|on of hatch_ery fish to 33.1,3.32 3.4.4,353 v
natural spawning (through straying)
Loss of genetic and life history diversity 3.3.2,34.1,34.3,35.2 Y
Loss of reproductive success 3.3.2,343 Y
Ecological interactions through competition 332 343 v
with natural stocks (by life stage) R
Ecological |nteract|ons_through predation 332, 343 37.8 v
on natural stocks (by life stage)
Adverse effects of hatchery operations and
facilities on fish migration Disease 3.73,3.76,3.7.7 Y

transfers

The following plans and methods are proposed to collect data for each Performance Indicator: Note: Performance Standards
described in this section or our response were taken from the final January 17, 2001 version of Performance Standards and |
the Use of Atrtificial Production for Anadromous and Resident Fish Populations in the Pacific Northwest. Numbers referenced
correspond to numbers used in the above document.

Performance Standards and Indicators addressing "benefits."

3.2.2 Standard: Release groups sufficiently marked in a manner consistent with information needs and protocols to enable de
impacts to natural- and hatchery-origin fish in fisheries.

Indicator 1: Marking rate by type in each release group documented.

3.3.1 Standard: Artificial propagation program contributes to an increasing number of spawners returning to natural spawning

Indicator 1: Annual number of spawners on spawning grounds estimated in specific locations.

Indicator 2: Spawner-recruit ratios are estimated in specific locations.

Indicator 3: Number of redds in natural production index areas documented.

3.3.2 Standard: Releases are sufficiently marked to allow statistically significant evaluation of program contribution.

Indicator 1: Marking rates and type of mark documented.

Indicator 2: Number of marks identified in adult groups documented.

Performance Standards and Indicators addressing ?risks.?

http://www.apre.info/APRE/hgmp report/ShowHGMPReport 4/30/2004
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3.4.1 Standard: Fish collected for broodstock are taken throughout the return in proportions approximating the timing and age
the population.

Indicator 1: Temporal distribution of broodstock collection managed.

Indicator 2: Age composition of broodstock collection managed.

3.4.2 Standard: Broodstock collection does not significantly reduce potential juvenile production in natural areas.
Indicator 1: Eyed-eggs are collected from a sub-set of wild redds to source broodstocks.

Indicator 2: Hatchery-produced spawners are released to migrate to natural spawning areas.

Indicator 3: Number of adults, eggs or juveniles placed in natural rearing areas is managed.

3.4.3 Standard: Life history characteristics of the natural population do not change as a result of this program.

Indicator 1: Life history characteristics of natural and hatchery-produced populations

are measured (e.g., juvenile dispersal timing, juvenile size at out-migration, adult return timing, adult age and sex ratio, natur:
spawn timing, hatch and swim-up timing, hatchery rearing densities, growth, diet, physical characteristics, fecundity, egg size

3.4.4 Standard: Annual release numbers do not exceed estimated basin-wide and local habitat capacity.
Indicator 1: Annual release numbers, life-stage, size at release, documented.
Indicator 2: Location of releases documented.

Indicator 3: Timing of hatchery releases documented.

3.5.1 Standard: Patterns of genetic variation within and among natural populations do not change significantly as a result of ¢
production.

Indicator 1: Genetic profiles of naturally-produced and hatchery-produced adults developed.

3.5.2 Standard: Collection of broodstock does not adversely impact the genetic diversity of the naturally spawning population

Indicator 1: Eyed-eggs are collected from a sub-set of wild redds to source broodstocks.

Indicator 2: Timing of collection compared to overall run timing considered.

3.5.3 Standard: Artificially produced adults in natural production areas do not exceed appropriate proportion.

http://www.apre.info/APRE/hgmp report/ShowHGMPReport 4/30/2004
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N
I

Indicator 1: Ratio of natural to hatchery-produced adults monitored.

3.6.1 Standard: The artificial production program uses standard scientific procedures to evaluate various aspects of artificial |

Indicator 1: Scientifically based experimental design with measurable objectives and hypotheses.

3.6.2. Standard: The artificial production program is monitored and evaluated on an appropriate schedule and scale to addre:
toward achieving the experimental objectives.

Indicator 1: Monitoring and evaluation framework including detailed time line.

Indicator 2: Annual and final reports.

3.7.1 Standard: Artificial production facilities are operated in compliance with all applicable fish health guidelines and facility ¢
standards and protocols.

Indicator 1: Annual reports indicating level of compliance with applicable standards and criteria.

3.7.2 Standard: Effluent from artificial production facility will not detrimentally affect natural populations.

Indicator 1: Discharge water quality compared to applicable water quality standards.

3.7.3 Standard: Water withdrawals and in stream water diversion structures for artificial production facility operation will not p
to natural spawning areas, affect spawning, or impact juveniles.

Indicator 1: Water withdrawals documented ? no impacts to listed species.

Indicator 2: Number of adult fish aggregating and/or spawning immediately below water intake point monitored.

Indicator 3: NMFS screening criteria adhered to.

3.7 4 Standard: Releases do not introduce pathogens not already existing in the local populations and do not significantly inc
levels of existing pathogens.

Indicator 1: Certification of juvenile fish health documented prior to release.

Indicator 2: Samples of natural populations for disease occurrence conducted.

Indicator 3: Juvenile densities during artificial rearing managed conservatively.

3.7.6 Standard: Adult broodstock collection operation does not significantly alter spatial and temporal distribution of natural p

Indicator 1: Spatial and temporal spawning distribution of natural population above and below trapping facilities monitored.

http://www.apre.info/APRE/hgmp report/ShowHGMPReport 4/30/2004
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3.7.7 Standard: Weir/trap operations do not result in significant stress, injury, or mortality in natural populations.

Indicator 1: Mortality rates in trap documented.

Indicator 2: Pre-spawning mortality rates of trapped fish in hatchery or after release documented.

3.7.8 Standard: Predation by artificially produced fish on naturally produced fish does not significantly reduce numbers of nat

Indicator 1: Juveniles are not released. Production occurs from captive-reared adults released to spawn naturally.

Monitoring and Evaluation of Performance Standards and Indicators:

Standard 3.2.2 and associated Indicators. All adult chinook salmon released back to the habitat are PIT tagged, elastomer ta
Petersen disk tagged. Genetic tissue samples from progeny that result from natural spawning events are taken to facilitate in
assignment test analyses. Hatchery groups are PIT tagged and elastomer tagged.

Standard 3.3.1 and associated Indicators. The primary objective of this program is to reintroduce hatchery-produced adults fc
spawning. Adults are sourced from eyed-eggs collected from redds constructed by wild adult chinook salmon.

Standard 3.3.2 and associated Indicators. Adults released for natural spawning are 100% marked with PIT tags, elastomer te
Petersen disk tags. Intensive post-release behavioral monitoring occurs to document spawning-related behavior and spawnir

Standard 3.4.1, 3.4.2, 3.5.3, and associated indicators. Chinook salmon rearing groups are sourced as eyed-eggs from redds
by wild adults. Approximately 50 eyed-eggs are removed, using hydraulic sampling gear, from six redds each. Redds are sel
represent the range of spawn timing. Care is taken to not negatively impact eggs remaining in redds sampled by program pe:

Standard 3.4.3 and associated indicators. Life history characteristics of natural and hatchery-produced adult chinook salmon
(e.g., adult spawning success). In-hatchery variables are monitored continuously (e.g., growth, survival, rearing conditions,
at maturity, spawning success, gamete quality, egg size, fecundity, egg survival to the eyed stage of development, etc.).

Standard 3.4.4, 3.5.3 and associated indicators. Annual adult release numbers, size at release, and release location are disc
at the CSCPTOC level. Release levels do not exceed habitat spawning and rearing capacities.

Standard 3.5.1, 3.5.2 and associated indicators. The university of Idaho provides genetic support for this program. Genetic pi
and hatchery-produced chinook salmon have been, and continue to be produced. The hatchery population is constantly mon
determine such variables as genetic effective population size, loss of genetic variability, and loss of heterozygosity.

Standard 3.6.1, 3.6.2 and associated indicators. Program goals, objectives, and tasks focus on the preservation / conservatic
this effort. Hatchery practices (e.g., spawning, and rearing protocols) are based on current and emerging ?best practices? an
constant review at the CSCPTOC level. An experimental design has been established to guide the reintroduction of adults be
habitat. A comprehensive monitoring and evaluation program is in place to track post-release adult spawning success.

Standard 3.7.1, 3.7.2, 3.7.3, 3.7.6, 3.7.7 and associated indicators. The artificial production component of the program adher

http://www.apre.info/APRE/hgmp report/ShowHGMPReport 4/30/2004



HGMP Report Page 9 of 80

state and federal policies in place to prevent the spread of infectious pathogens, to insure that facility discharge water quality
appropriate standards, and that intake and outflow screens meet appropriate standards.

Adult and juvenile weirs are monitored to not adversely affect target or other fish species. Anadromous chinook salmon adult
distribution below weirs is carefully monitored. Every precaution is taken to insure that trapping does not negatively impact ar
adults.

Standard 3.7 .4 and associated indicators. IDFG and NOAA fish health facilities process samples for diagnostic and inspectio
from captive broodstock chinook salmon. Routine fish necropsies include investigations for viral pathogens (infectious pancre
virus and infectious hematopoietic necrosis virus), and various bacterial pathogens (e.g., bacterial kidney disease Renibacter
salmoninarium, bacterial gill disease Flavobacterium branchiophilum, coldwater disease Flavobacterium psychrophilum, and
aeromonad septicemia Aeromonas spp.). In addition to the above, captive fish are screened for the causative agent of whirlir
Myxobolus cerebralis, furunculus Aeromonas salmonicida and the North American strain of viral hemorrhagic septicemia viru

Approved chemical therapeutants are used prophylactically and for the treatment of infectious diseases. Prior to effecting tre:
use of chemical therapeutants is discussed with an IDFG fish health professional. Fish necropsies are performed on all progr
that satisfy minimum size criteria for the various diagnostic or inspection procedures performed.

All appropriate state permits are secured prior to transporting eggs or fish across state boundaries. Prior to release, pre-liber:
health sampling occurs for pre-smolt and smolt release groups.

Standard 3.7.8 and associated standards. Predation by artificially produced fish on naturally produced fish is not expected to
juvenile releases occur. Juveniles produced by this program hatch from redds constructed in the habitat.

The program contributes to information gain in the following way(s): Hatchery program contributes to research to improve pei
cost effectiveness

New information affects change to the hatchery program through a structured adaptive decision making process

Hatchery program participates in basin wide-coordinated research efforts

Hatchery program actively contributes to public education

Funding for monitoring of performance indicators is adequate

N
w

Comments:

Standards are referenced to NPPC Atrtificial Production Review (Jan 17, 2001).
Standards are referenced to NPPC Atrtificial Production Review (Jan 17, 2001).
null

Data source:

Per Paul Kline IDFG 9/8/03.
Per Paul Kline IDFG 9/8/03.
Per Paul Kline IDFG 9/8/03

Per Paul Kline IDFG 9/8/03
Per Paul Kline IDFG 9/8/03

1.11.1 Proposed annual broodstock collection level (maximum number of adult fish).

198 nya
Data source:

1.11.2 Proposed annual fish release levels (maximum number) by life stage and location.

Location

Age Maximum Size Release Release Point Major
Stream

Class Number (ffp) Date (RKm) Watershed Ecopr

http://www.apre.info/APRE/hgmp report/ShowHGMPReport 4/30/2004



HGMP Report
Eggs 50,000
Unfed nva
1 Fry y
- Fry nya

Fingerling nya
Yearling nya

Comments:

Adult Release: Release

2700

nya
nya
nya

nya

November

nya
nya
nya

nya

Lemhi River

nya
nya
nya

nya

Max. Number Size Date Stream Release Point Watershed

200 3-10 August Lemhi River 522.303.416.049 Salmon R.

Ibs/fish
Data source:

522.303.416.049

nya
nya
nya

nya

Page 10 of 80

Salmon River

nya
nya
nya

nya

Mounte
Snake

nya

nya
nya

nya

Per Paul Kline IDFG 9/8/2003 Note for above table: To develop an understanding of the reproductive potential of captive-ree
chinook salmon, the Chinook Salmon Captive Propagation Technical Oversight Committee (CSCPTOC) recommended that
place at the Eagle Fish Hatchery to investigate several reproduction variables (e.g., maturation timing, gamete quality, egg <
stage of development. Information developed in this manner is used to compliment behavioral observations and reproductivt
collected in the field following the release of maturing adult chinook salmon. Eggs produced from hatchery spawning events
used to supplement captive rearing groups or returned to hatch boxes in target streams. Milt has been cryopreserved in the

program since 1997.

1.12 Current program performance, including estimated smolt-to-adult survival rates, adult pi
levels, and escapement levels. Indicate the source of these data.

Total
Catch

Return (all
Year ages)

Goal NA
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

=T 222222222 £¢&2

Comments:

=T 222222 &2£&2£.&£§&8

Natural Escapement

NoRs

=T 222222282 £&82£& €5

HoRs

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Hatchery Spawning

NoRs

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

HoRs

This is a captive rearing program with a goal of collecting 250 eggs per stock per year. This programs releases maturing adi

salmon for natural spawning.

Data source:

Paul Kline, 10.22.03.

http://www.apre.info/APRE/hgmp report/ShowHGMPReport
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Status and Goals of Stocks and Habitats

Combined

NoRs HoRs (HoRs + NoRs)

Brood Smolt to Adult Recruits per Smolt to Adult Recruits per Smolt to Adult Recruits per
Year Survival(%) Spawner Survival(%) Spawner Survival(%) Spawner

Goal nya nya nya nya nya nya
1988 nya nya nya nya nya nya
1989 nya nya nya nya nya nya
1990 nya nya nya nya nya nya
34 1991 nya nya nya nya nya nya
1992 nya nya nya nya nya nya
1993 nya nya nya nya nya nya
1994 nya nya nya nya nya nya
1995 nya nya nya nya nya nya
1996 nya nya nya nya nya nya
1997 nya nya nya nya nya nya
1998 nya nya nya nya nya nya
1999 nya nya nya nya nya nya
Comments:
Data source:
1.13 Date program started (years in operation), or is expected to start.
7 The first year of operation for this hatchery was 1997 .
Comments:
Fish were first collected in brood year 1994.
Data source:
Per Paul Kline IDFG 9/8/03
1.14 Expected duration of program.
148 The final year of the program is undetermined.
149 The program is expected to end when goals can be met by other means not requiring artificial production.

Comments:

Data source:

Per Paul Kline IDFG 9/8/03
Per Paul Kline IDFG 9/8/03

1.15 Watersheds targeted by program.

[—

Salmon River, Columbia River

1.16 Indicate alternative actions considered for attaining program goals, and reasons why tho:
are not being proposed.

The hatchery program is a part of a strategy to meet conservation and/or harvest goals for the target stock. The tables below

http://www.apre.info/APRE/hgmp report/ShowHGMPReport 4/30/2004
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N

SRRB

the short- and long-term goals are for the stock in terms of stock status (biological significance and viability), habitat and harv
in the table indicate High, Medium, or Low levels for the respective attributes. Changes in these levels from current status inc
outcomes for the hatchery program and other strategies (including habitat protection and restoration).

Biological Significance Viability Habitat
Current Status H L L
Short-term Goal H L L
Long-term Goal H M M

This table shows current status and goals for harvest opportunity. H implies harvest opportunity every year, M opportunity mc
some years, and N no opportunity.

Location of Fishery

Fishery type Marine L. Columbia Zone 6 U. Columbia Subb:
Current Status N N N N N
Commercial Short-term Goal N N N N N
Long-term Goal N N N N N
Current Status N N N N N
Ceremonial Short-term Goal N N N N N
Long-term Goal N N N N N
Current Status N N N N N
Subsistence Short-term Goal N N N N N
Long-term Goal N N N N N
Current Status N N N N N
Recreational Short-term Goal N N N N L
Long-term Goal N N N N M
Current Status N N N N N
C;:clle'laas:d Short-term Goal N N N N L
Long-term Goal N N N N M
Comments:

All references to unproductive habitat should be specific to hydro habitat as natal spawning and rearing habitat is not limiting
Edits per Paul Kline (IDFG), 10.22.03.
Edits per Paul Kline (IDFG), 10.22.03.
Edits per Paul Kline (IDFG), 10.22.03.
Edits per Paul Kline (IDFG), 10.22.03.
Edits per Paul Kline (IDFG), 10.22.03.

Data source:

Per Paul Kline (IDFG), 7.22.03.
Paul Kline
Paul Kline
Paul Kline
Paul Kline

Section 2: Program Effects on ESA-Listed Salmonid Populations

N

2.1 List all ESA permits or authorizations in hand for the hatchery program.

The program has the following permits or authorizations: Section 7 or Section 10 permit

Comments:

NOAA Fisheries Section 10 permit No. 1010

http://www.apre.info/APRE/hgmp report/ShowHGMPReport 4/30/2004
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Data source:

Per Paul Kline IDFG 9/8/03

2.2.1

—
N
[$)]

8B |
N O

Descriptions, status and projected take actions and levels for ESA-listed natural populatic
target area.

The program may incidentally affect Snake River basin steelhead, Snake River spring/summer chinook, and Columbia Intern
trout.

nya
Listed stocks may be directly affected by nya.
The following ESA listed natural salmonid populations occur in the subbasin where the program fish are released:

ESA listed stock Viability Habitat
Summer Chinook (Johnson Creek) L L
Summer Chinook (McCall Hatchery) H
Summer Chinook (Pahsimeroi) L
Spring Chinook (Upper U L
Salmon/Sawtooth)
Spring Chinook - Natural H L
Summer Chinook - Natural H L
Steelhead B-Natural L L
Redfish Lake Sockeye L L
Spring/Summer Chinook (W. Fork
Yankee Fork- Salmon River)- L L
Integrated
Spring/Summer Chinook (East Fork L L
Salmon River)- Integrated
Lemhi River Spring_Summer Chinook L L

H, M and L refer to high, medium and low ratings, low implying critical and high healthy.

Comments:

null

nc

nc

All references to unproductive habitat should be specific to hydro habitat as natal spawning and rearing habitat is not limiting

Data source:

Per Paul Kline IDFG 9/8/03
nds

nds

nc

2.2.2 Status of ESA-listed salmonid population(s) affected by the program.

nya
Most recent available spawning escapement estimates are shown in the table below:

Summer Chinook (Johnson Creek)

http://www.apre.info/APRE/hgmp report/ShowHGMPReport 4/30/2004
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Return
Year

Goal
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

Summer Chinook (McCall Hatchery)

Return
Year

Goal
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

Total
Catch
(all
ages)

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

Total
Catch
(all
ages)

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

Natural Escapement

NoRs

Natural Escapement

NoRs

Summer Chinook (Pahsimeroi)

Return
Year

http://www.apre.info/APRE/hgmp report/ShowHGMPReport

Total
Catch
(all
ages)

Natural Escapement

NoRs

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

HoRs

HoRs

HoRs

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

Hatchery Spawning

NoRs

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

HoRs

Hatchery Spawning

NoRs

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

HoRs

Hatchery Spawning

NoRs

HoRs

Page 14 of 80
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Goal
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

Spring Chinook (Upper Salmon/Sawtooth)

Return
Year

Goal
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

Spring Chinook - Natural

Return
Year

Goal
1990
1991

http://www.apre.info/APRE/hgmp report/ShowHGMPReport

Total
Catch
(all
ages)

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

Total
Catch
(all
ages)

nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya

nya

Natural Escapement

NoRs

Natural Escapement

NoRs

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya

nya

HoRs

HoRs

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
18

105
155
127
121
535
676

nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

Hatchery Spawning

NoRs

nya
nya
nya
nya
nya
nya
19

51

99

26

75
451
1427

HoRs

Hatchery Spawning

NoRs

nya
nya

nya

HoRs

Page 15 of 80
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1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

Summer Chinook - Natural

Return
Year

Goal
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

Total
Catch
(all
ages)

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

Steelhead B-Natural

Return
Year

Goal
1990
1991
1992
1993
1994

http://www.apre.info/APRE/hgmp report/ShowHGMPReport

Total
Catch
(all
ages)

unk
unk
unk
unk
unk

unk

Natural Escapement

NoRs

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

Natural Escapement

NoRs

unk
unk
unk
unk
unk

unk

nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

unk
unk
unk
unk
unk

unk

HoRs

HoRs

nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

unk
unk
unk
unk
unk

unk

nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

Hatchery Spawning

NoRs

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

HoRs

Hatchery Spawning

NoRs

unk
unk
unk
unk
unk

unk

HoRs

Page 16 of 80
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1995
1996
1997
1998
1999
2000
2001

Redfish Lake Sockeye

Return
Year

Goal
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

Spring/Summer Chinook (W. Fork Yankee Fork- Salmon River)- Integrated

Return
Year

Goal
1990
1991
1992
1993
1994
1995
1996
1997

http://www.apre.info/APRE/hgmp report/ShowHGMPReport

unk
unk
unk
unk
unk
unk

unk

Total
Catch
(all
ages)

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

Total
Catch
(all
ages)

nya
nya
nya
nya
nya
nya
nya
nya

nya

unk
unk
unk
unk
unk
unk

unk

Natural Escapement

NoRs

2000

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya

nya

Natural Escapement

NoRs

unk
unk
unk
unk
unk
unk

unk

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya

nya

HoRs

HoRs

unk
unk
unk
unk
unk
unk

unk

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya

nya

unk
unk
unk
unk
unk
unk

unk

Hatchery Spawning

NoRs

600
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

HoRs

Hatchery Spawning

NoRs

nya
nya
nya
nya
nya
nya
nya
nya

nya

HoRs
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1998
1999
2000
2001

Spring/Summer Chinook (East Fork Salmon River)- Integrated

Return
Year

Goal
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

Lemhi River Spring_Summer Chinook

Return
Year

Goal
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

http://www.apre.info/APRE/hgmp report/ShowHGMPReport

nya
nya
nya

nya

Total
Catch
(all
ages)

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

Total
Catch
(all
ages)

NA

=T 222 222 22 £

nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

=T 222 222 22 2 £

Natural Escapement

NoRs

Natural Escapement

NoRs

nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

=T 222 222 22 2 £ £

HoRs

HoRs

nya
nya
nya

nya

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

nya
nya
nya

nya

Hatchery Spawning

NoRs

nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya
nya

nya

HoRs

Hatchery Spawning

NoRs

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

HoRs
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2001 M

Comments:

nc
nc

NA

NA

Page 19 of 80

This is a captive rearing program with a goal of collecting 250 eggs per stock per year. This programs releases maturing ad

salmon for natural spawning.

Data source:

nds
nds

Per Paul Kline IDFG 9/8/03

2.2.3 Describe hatchery activities, including associated monitoring and evaluation and researclt
programs, that may lead to the take of listed fish in the target area, and provide estimate

levels of take.

Steelhead B (East Fork) - Integrated

ESU/Population nya

152

Activity nya

Location of hatchery
activity

nya

Dates of activity nya

Hatchery Program

Type of Take

Observe or
harrass (a)

Collect for
transport (b)

Capture, handle,
and release (c)

Capture, handle,

153 tag/mark/tissue
sample, and

release (d)

Removal (e.g.,
brookstock (e)

Intentional
lethal take (f)

Unintentional
lethal take (f)

Other take
(specify) (h)

Operator

nya

nya

nya

nya

nya

nya

nya

nya

nya

Egg/Fry

Summer Chinook (Johnson Creek)
ESU/Population nya

152

Activity nya

Location of hatchery
activity

nya

nya

nya

nya

nya

nya

nya

nya

Juvenile/Smolt

http://www.apre.info/APRE/hgmp report/ShowHGMPReport

nya

nya

nya

nya

nya

nya

nya

nya

Adult

Annual Take of Listed Fish by life Stage (number of fish)

Carcass

nya
nya

nya

nya

nya
nya
nya

nya

4/30/2004
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Dates of activity nya

Hatchery Program

Operator nya

Type of Take Egg/Fry

Observe or

harrass (a) nya

Collect for

transport (b) nya

Capture, handle,

and release (c) nya

Capture, handle,

153 tag/mark/tissue
sample, and

release (d)

nya

Removal (e.g.,

brookstock (e) nya

Intentional
lethal take (f)

Unintentional
lethal take (f)

Other take nva
(specify) (h) "V

nya

nya

Summer Chinook (McCall Hatchery)
ESU/Population nya

Activity nya

Location of hatchery

152 activity

nya

Dates of activity nya

Hatchery Program

Operator nya

Type of Take Egg/Fry

Observe or

harrass (a) nya

Collect for

transport (b) nya

Capture, handle,

and release (c) nya

Capture, handle,

153 tag/mark/tissue
sample, and

release (d)

nya

Removal (e.g.,

brookstock (e) nya

Intentional
lethal take (f)

Unintentional
lethal take (f)

Other take
(specify) (h)

nya

nya

nya
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Annual Take of Listed Fish by life Stage (number of fish)

nya

nya

nya

nya

nya

nya

nya

nya

Juvenile/Smolt

nya

nya

nya

nya

nya

nya

nya

nya

Adult

Carcass

nya

nya

nya

nya

nya

nya

nya

nya

Annual Take of Listed Fish by life Stage (number of fish)

nya

nya

nya

nya

nya

nya

nya

nya

Juvenile/Smolt

http://www.apre.info/APRE/hgmp report/ShowHGMPReport

nya

nya

nya

nya

nya

nya

nya

nya

Adult

Carcass

nya
nya

nya

nya

nya
nya
nya

nya

4/30/2004



HGMP Report

Spring Chinook (Rapid River) - Hatchery

ESU/Population
Activity

Location of hatchery
152 .

activity
Dates of activity

Hatchery Program
Operator

Type of Take Egg/Fry

Observe or

harrass (a) nya

Collect for

transport (b) nya

Capture, handle,

and release (c) nya

Capture, handle,

153 tag/mark/tissue
sample, and

release (d)

nya

Removal (e.g.,

brookstock (e) nya

Intentional
lethal take (f)

Unintentional
lethal take (f)

Other take nva
(specify) (h) Y

nya

nya

Summer Chinook (Pahsimeroi)
ESU/Population

Activity

Location of hatchery
152 .

activity
Dates of activity

Hatchery Program
Operator

Type of Take Egg/Fry

Observe or

harrass (a) nya

Collect for

transport (b) nya

Capture, handle,

153 and release (c)

nya
Capture, handle,
tag/mark/tissue
sample, and
release (d)

nya

Removal (e.g.,

brookstock (e) nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

Juvenile/Smolt

Juvenile/Smolt

http://www.apre.info/APRE/hgmp report/ShowHGMPReport

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

Adult

Adult
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Annual Take of Listed Fish by life Stage (number of fish)

Carcass

nya

nya

nya

nya

nya

nya

nya

nya

Annual Take of Listed Fish by life Stage (number of fish)

Carcass

nya
nya

nya

nya

nya

4/30/2004



HGMP Report

Intentional
lethal take (f)

Unintentional
lethal take (f)

Other take
(specify) (h)

nya

nya

nya

Spring Chinook (Upper Salmon/Sawtooth)

ESU/Population nya
Activity nya
152 Location of hatc!|e_ry nya
activity
Dates of activity nya
Hatchery Program nva
Operator y
Type of Take Egg/Fry
Observe or nva
harrass (a) y
Collect for nva
transport (b) y
Capture, handle, nva
and release (c) y
Capture, handle,
153 tag/mark/tissue
nya
sample, and
release (d)
Removal (e.g., ava
brookstock (e) y
Intentional nva
lethal take (f) "
Unintentional nva
lethal take (f) "
Other take nva
(specify) (h) "
Spring Chinook - Natural
ESU/Population nya
Activity nya
152 Location of hatc!|e_ry nya
activity
Dates of activity nya
Hatchery Program nva
Operator Y
Type of Take Egg/Fry
Observe or nva
harrass (a) y
Collect for
transport (b)
Capture, handle, nya

and release (c)

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

Juvenile/Smolt

Juvenile/Smolt

http://www.apre.info/APRE/hgmp report/ShowHGMPReport

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

Adult

Adult

Page 22 of 80

nya
nya

nya

Annual Take of Listed Fish by life Stage (number of fish)

Carcass

nya

nya

nya

nya

nya

nya

nya

nya

Annual Take of Listed Fish by life Stage (number of fish)

Carcass

nya
nya

nya
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HGMP Report

Capture, handle,
tag/mark/tissue

Page 23 of 80

sample, and nya nya nya nya
release (d)
Removal (e.g.,
brookstock (e) nya nya nya nya
153 Intentional nva nva nva nva
lethal take (f) " 4 4 4
Unintentional nva nva nva nva
lethal take (f) " 4 4 4
Other take
(specify) (h) nya nya nya nya
Summer Chinook - Natural
ESU/Population nya
Activity nya
152 Location of hatcl_1e_ry nya
activity
Dates of activity nya
Hatchery Program nva
Operator y
Annual Take of Listed Fish by life Stage (number of fish)
Type of Take Egg/Fry Juvenile/Smolt Adult Carcass
Observe or
harrass (a) nya nya nya nya
Collect for
transport (b) nya nya nya nya
Capture, handle,
and release (c) nya nya nya nya
Capture, handle,
tag/mark/tissue
153 g/samplle, and nya nya nya nya
release (d)
Removal (e.g.,
brookstock (e) nya nya nya nya
Intentional nva ava ava nva
lethal take (f) " 4 4 4
Unintentional nva nva nva nva
lethal take (f) " 4 4 4
Other take nva ava nva nva
(specify) (h) " y y y
Steelhead A-Run (Pahsimeroi)- Hatchery
ESU/Population nya
Activity nya
152 Location of hatc!|e_ry nya
activity
Dates of activity nya
Hatchery Program nva
Operator Y
Annual Take of Listed Fish by life Stage (number of fish)
Type of Take Egg/Fry Juvenile/Smolt Adult Carcass
http://www.apre.info/APRE/hgmp report/ShowHGMPReport 4/30/2004
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HGMP Report

Observe or

harrass (a) nya

Collect for

transport (b) nya

Capture, handle,

and release (c) nya

Capture, handle,
tag/mark/tissue

sample, and

153 release (d)

Removal (e.g.,
brookstock (e)

nya

nya
Intentional
lethal take (f)

Unintentional
lethal take (f)

Other take
(specify) (h)

Steelhead B (Dworshak)-Hatchery
ESU/Population nya

nya
nya

nya

Activity nya

Location of hatchery

152 activity

nya

Dates of activity nya

Hatchery Program

Operator nya

Type of Take Egg/Fry

Observe or

harrass (a) nya

Collect for

transport (b) nya

Capture, handle,

and release (c) nya

Capture, handle,

153 tag/mark/tissue
sample, and

release (d)

nya

Removal (e.g.,

brookstock (e) nya

Intentional
lethal take (f)

Unintentional
lethal take (f)

Other take
(specify) (h)

Steelhead B-Natural
ESU/Population nya

nya
nya

nya

152 Activity nya

Location of hatchery
activity

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya

nya
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nya
nya

nya

nya

nya
nya
nya

nya

Annual Take of Listed Fish by life Stage (number of fish)

nya

nya

nya

nya

nya

nya

nya

nya

Juvenile/Smolt

http://www.apre.info/APRE/hgmp report/ShowHGMPReport

nya

nya

nya

nya

nya

nya

nya

nya

Adult

Carcass

nya
nya

nya

nya

nya
nya
nya

nya

4/30/2004



HGMP Report

Dates of activity nya

Hatchery Program

Type of Take

Observe or
harrass (a)

Collect for
transport (b)

Capture, handle,
and release (c)

Capture, handle,

153 tag/mark/tissue
sample, and

release (d)

Removal (e.g.,
brookstock (e)

Intentional
lethal take (f)

Unintentional
lethal take (f)

Other take
(specify) (h)

Steelhead A-Natural

Operator

nya

nya

nya

nya

nya

nya

nya

nya

nya

Egg/Fry

ESU/Population nya

152

Activity nya

Location of hatchery
activity

nya

Dates of activity nya

Hatchery Program

Type of Take

Observe or
harrass (a)

Collect for
transport (b)

Capture, handle,
and release (c)

Capture, handle,

153 tag/mark/tissue
sample, and

release (d)

Removal (e.g.,
brookstock (e)

Intentional
lethal take (f)

Unintentional
lethal take (f)

Other take
(specify) (h)

Operator

nya

nya

nya

nya

nya

nya

nya

nya

nya

Egg/Fry
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Annual Take of Listed Fish by life Stage (number of fish)

nya

nya

nya

nya

nya

nya

nya

nya

Juvenile/Smolt

nya

nya

nya

nya

nya

nya

nya

nya

Adult

Carcass

nya

nya

nya

nya

nya

nya

nya

nya

Annual Take of Listed Fish by life Stage (number of fish)

nya

nya

nya

nya

nya

nya

nya

nya

Juvenile/Smolt

http://www.apre.info/APRE/hgmp report/ShowHGMPReport

nya

nya

nya

nya

nya

nya

nya

nya

Adult

Carcass

nya
nya

nya

nya

nya
nya
nya

nya
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HGMP Report

Redfish Lake Sockeye
ESU/Population

Activity

Location of hatchery
152 .

activity
Dates of activity

Hatchery Program
Operator

Type of Take Egg