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Appendix B

Oregon Mid-Columbia Steelhead
Viability Assessments

Viability assessments following the format provided by the ICTRT for the following
populations:

Fifteenmile Creek Winter Steelhead

Deschutes River Eastside Summer Steelhead
Deschutes River Westside Summer Steelhead
Crooked River Summer Steelhead

Lower Mainstem John Day River Summer Steelhead
North Fork John Day River Summer Steelhead
Middle Fork John Day River Summer Steelhead
South Fork John Day River Summer Steelhead
Upper Mainstem John Day River Summer Steelhead
Umatilla River Summer Steelhead

Walla Walla River Summer Steelhead
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Fifteenmile Creek Winter Steelhead Population

The Fifteenmile Creek winter steelhead population (Figure 1) is one of five extant populations in
the Cascades Eastern Slope Tributaries MPG within the Mid-Columbia steelhead DPS. The
Fifteenmile Creek population is the only population in the DPS that is classified as an entirely
winter life history type.

Fifteenmile Creek Winter Steelhead (MCFIF-s)
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Figure 1. Fifteenmile Creek winter steelhead population boundary and major (MaSA) and minor (MiSA)
spawning areas.
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The Interior Columbia Technical Recovery Team (ICTRT) classified the Fifteenmile Creek
population as “basic” in size and complexity (Table 1). A steelhead population classified as
basic has a mean minimum abundance threshold of 500 natural-origin spawners with sufficient
intrinsic productivity (> 1.56 recruits per spawner at the abundance threshold level) to achieve a
5% or less risk of extinction over a 100-year timeframe. In order for the Fifteenmile Creek
population to achieve a 1% or less risk (“very low risk™) of extinction over 100 years,
productivity would need to be at or greater than 2.00 recruits per spawner at the minimum
abundance threshold.
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Table 1. Fifteenmile Creek winter steelhead population basin statistics and intrinsic potential analysis
summary.

Drainage area (km?) 1,420

Stream lengths km (total) * 638

Stream lengths km (below natural barriers) * 495

Branched stream area weighted by intrinsic potential (km?) 1.816

Branched stream area km® (weighted and temp. limited) 1.384

Total stream area weighted by intrinsic potential (km®) 2.006

Total stream area weighted by intrinsic potential (km?) temp limited ° 1.423

Size / Complexity category Basic / “C” (trellis pattern)
Number of major spawning areas (MaSAs) 3

Number of minor spawning areas (MiSAs) 5

a. All stream segments > 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where the mean weekly modeled water temperature was > 22°C.

Current Abundance and Productivity

Current (1985 to 2005) total spawner abundance (number of adult spawners in natural production
areas) has ranged from 231 in 1998 to 1,922 in 2004 (Figure 2). Estimates of abundance of adult
steelhead spawners in the Fifteenmile Creek subbasin are based on redds observed during single
pass spawning ground surveys conducted annually by the Oregon Department of Fish and
Wildlife (ODFW) and U.S. Forest Service (USFS) personnel in selected survey units in upper
Fifteenmile, Ramsey, and Eightmile creeks from 1985 through 2002. Since 2003, spawning
ground surveys have been conducted in three passes over the duration of annual spawning
activity in one-mile survey sites selected randomly from five-mile survey units stratified across
the currently known spawning habitat in Fifteenmile, Ramsey, Eightmile, and Fivemile creeks.
For this analysis, observations of redds and the locations of surveys have been compiled from
DePinto et al. (2003), Glenney et al. (2004) and unpublished data (R. French, ODFW, personal
communication 2005). Prior to 2003, we used redd densities in surveyed reaches to estimate redd
densities in unsurveyed reaches. The ICTRT intrinsic potential analyses (ICTRT 2007) were
used to estimate redds per weighted m? in surveyed reaches. To estimate total redds in the
population, we multiply the number of redds per weighted m” in surveyed reaches by the total
weighted m” of currently used habitat in the drainages where reaches were surveyed (ICTRT
2007). Historical intrinsic potential is estimated using a simple GIS-based model that accounts
for differences across stream reaches (in terms of stream width, gradient, and valley width) and
is further weighted by habitat quality.

For the 2003 and later years, observations of redds were expanded by the sample rate, both
temporally and spatially, to estimate each season’s total redds (redds/total spawning area/year).
For years when streams in the Fifteenmile Creek subbasin were not surveyed (most notably
Fivemile Creek prior to 2003) assumptions were made that spawning activity in unsurveyed
streams was generally evenly distributed and synchronous with the entire population. Average
proportional relations relative to the Fifteenmile Creek mainstem were used to estimate spawning
activity in unsurveyed streams (Fivemile Creek redds represent approximately 15% of the
Fifteenmile Creek mainstem redds).

The 2003-2005 multiple pass surveys have shown that spawning times can vary across years.
Because the spawning ground surveys prior to 2003 were conducted once per season, variability
in the time of spawning may be masked. However, spot checks were conducted to monitor the
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level of spawning activity to determine when to conduct the surveys and recent investigations
have shown that redd life (the length of time new redds remain visible) is sufficiently long to
ensure that the observations from the historic single-pass surveys represent total spawning
activity for each season (R. French, personal communication). Conversion of an annual total
redd count to the adult population from 1985 to present assumes there are 2.1 fish per redd. This
estimate was developed based on data from Deer Creek, a tributary to the Wallowa River (R.
Carmichael, ODFW, personal communication,).

To estimate the abundance of adult progeny on the spawning grounds each season, consideration
of removals of natural-origin fish for hatchery broodstock and natural spawning hatchery-origin
fish must be accounted for. However, no steelhead hatchery program exists in the Fifteenmile
Creek subbasin and hatchery steelhead are not released in steelhead habitat (Anonymous 2004).
Further, hatchery strays in the Fifteenmile Creek subbasin have rarely been observed and the
proportion is near 0%. Consequently for this analysis, the fraction of hatchery fish in the
spawning population was assumed to be very low and mathematically assigned a value of zero.

Virtually no spawning steelhead in the Fifteenmile Creek subbasin have been sampled for age-at-
return and no population specific information exists to assign natural-origin spawning fish into
cohorts to estimate abundance of progeny. Therefore, age-at-return information from the closest
natural-origin steelhead population with similar winter run traits was used to apportion
Fifteenmile Creek steelhead spawners into brood years. Year specific age-at-return data for
Hood River natural-origin winter steelhead sampled at Powerdale Dam were used. For those
years with inadequate sample sizes, an average age-at-return by spawning year was applied.

Recent year natural spawners include only natural-origin fish. Hatchery strays in the Fifteenmile
Creek population have rarely been documented.

B-4



Appendix B
Oregon Mid-C Steelhead Recovery Plan

Abundance in recent years has been
moderately variable. The 10-year (1996-
2005) geometric mean abundance of

natural-origin spawners was 703 (Table 2).

During the period 1985-1999, recruits per
spawner (R/S, in terms of spawner to
spawner) in the Fifteenmile Creek
population ranged from 0.37 in 1987 to
5.58 in 1998. The annual R/S estimates
were adjusted to reflect average smolt-to-
adult return rates (SAR). The 15-year
(1985-1999) geometric mean productivity
was 1.82 R/S, adjusted for SAR and
delimited at 75% (375 spawners) of the
abundance threshold.

2500

—o— Total Spawners

—=— Natural Origin Spawners

2000 -

1985 1990 1995 2000 2005
Brood Year

Figure 2. Fifteenmile Creek winter steelhead
population spawner abundance estimates (1985-2005).

Table 2. Fifteenmile Creek winter steelhead population abundance and productivity estimates.

Abundance/Productivity Statistics Estimate (Range)
Abundance: natural-origin spawners (10-year geometric mean, range) 703 (231-1,922)
Proportion: natural-origin spawners (10-year geometric mean, range) 1.0 No obs. strays
Estimate  (90% CI)° SE
Intrinsic productivity (15-year R/S, SAR adjusted and delimited) * 1.82 (1.23-2.68) 0.20
Productivity (15-year Beverton-Holt fit, SAR adjusted) n/a (n/a)
Trend Statistics (1985-2005) Estimate  (95% CI) P>1.0

In(natural-origin spawner abundance)

Population growth rate (A): Hatchery effectiveness = 1.0 1.03
Population growth rate (A): Hatchery effectiveness = 0.0 1.03

1.03  (0.98-1.15)
(0.83-128)  0.65
(0.83-128)  0.65

a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds 75% of the abundance threshold.
This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk.

The Fifteenmile Creek winter steelhead
population is at Low Risk based on
current abundance and productivity.
The point estimate for abundance and
productivity resides above the 1% risk
curve, but the population is not
considered to be at very low risk since
the 98% confidence interval (CI)
extends below the 25% risk curve
(Figure 3). However, since the 90% CI
is above the 25% risk curve, the
population is rated at low risk. Results
should be viewed cautiously, as
estimates are based on only 15 years of
data.
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Figure 3. Fifteenmile Creek winter steelhead population
current abundance/productivity (A/P) compared to DPS
viability curve. Ellipse = 1 SE about the point estimate.
Error bars = 90% ClI for A, 90% and 98% Cls for P
(point estimate >1% risk curve; the uncertainty test is
<1% probability the combined A/P is at high risk).
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Both of the recent abundance trend metrics for this population indicate an average annual
increase of approximately 3% per year over the period, driven largely by a relatively steady
increase from 1999 through the 2004 return (Figure 2, Table 2). Abundance in 2005 decreased
to similar levels observed from 1988 through 1998.

Spatial Structure and Diversity

The ICTRT has identified three major spawning areas (MaSAs) and five minor spawning areas
(MiSAs) within the Fifteenmile Creek population boundaries. The population boundary extends
outside the Fifteenmile Creek subbasin to encompass the Rock Creek, Mill Creek, and Threemile
Creek drainages which directly enter the Columbia River downstream from Fifteenmile Creek
(Figure 4). These drainages account for four of the five MiSAs. Current spawning distribution
is similar to historic with major production areas in Fifteenmile, Ramsey, Eightmile and
Fivemile creeks.

Spawners within the Fifteenmile Creek population include only natural-origin fish. Very few
strays have been observed in the population and there is no hatchery program operated within the
population. Additionally, there are few sources of winter steelhead strays in the interior
Columbia River basin.

Upper Fifteen

Eight |

MaSAs

Five [ |

Mill (Columbia) [T @ non-temperature limited

temperature limited
Chenow eth 0 temp

T
Threemile [ ]
| MiSAs
Mosier
1]

Low er Fifteen

0% 5% 10% 15% 20% 25% 30% 35% 40%

Percentage of Area
Figure 4. Fifteenmile Creek winter steelhead population distribution of intrinsic potential habitat

across major (MaSAs) and minor spawning areas (MiSAs). White bars represent current temperature
limited areas that could potentially have had historical temperature limitations
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Factors and Metrics

A.l.a Number and spatial arrangement of spawning areas

The Fifteenmile Creek population has three MaSAs and five MiSAs distributed in a trellis
pattern. Historic major production areas included Fifteenmile, Ramsey, Eightmile and Fivemile
creeks. Based on the ODFW current spawning distribution database, all three MaSAs and all
five MiSAs are now occupied. Current distribution is similar to the historic intrinsic potential
distribution, with reductions primarily in the southeast tributaries of the Fifteenmile MaSA. The
Fifteenmile Creek population rates at very low risk because it has three occupied MaSAs and
five MiSAs that equate to greater than 75% of one MaSA.

A.l.b. Spatial extent or range of population

The current spawner distribution mirrors the historic distribution with all MaSAs currently
occupied (Figure 5). The rating for this metric is very low risk because the current spawning
distribution mirrors the historic distribution. Spawning ground survey data are available for
Fifteenmile, Ramsey, and Eightmile creeks for 1985-2005. We will conduct additional analyses
at a later date to assess occupancy based on this recent survey data.
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Fifteenmile Creek Winter Steelhead (MCFIF-s)
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Figure 5. Fifteenmile Creek winter steelhead population current spawning distribution and spawning area
occupancy designations.

A.l.c. Increase or decrease in gaps or continuities between spawning aggregates

There has been little change in gaps between current and historical distribution. The population
is rated at very low risk because all historical MaSAs are occupied, gap distance and continuity
has changed little, and there has been no increase in distance between this population and other

populations in the Mid-Columbia DPS.

B.1.a. Major life history strategies

There are limited data to allow any direct comparisons between historic life history strategies and
current strategies. Flow and temperature changes have likely influenced movement pathways
and continuity of habitat for juvenile steelhead. Some middle and lower mainstem reaches
become uninhabitable during low flow summer periods. We infer that these habitat changes
have truncated spawn timing and somewhat limited juvenile rearing diversity. Although these
changes have had some influence on life history strategies, they have not likely influenced major
strategies. The anadromous form of O. mykiss currently persists in the population and the winter
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run characteristics have been maintained. We hypothesize that all historic major life history
pathways are present, although the mean and variability may have shifted slightly. The rating is
low risk for this metric.

B.1.b. Phenotypic variation

We have no direct evidence for loss or substantial change in phenotypic traits. However,
changes in flow patterns and temperature profiles within Fifteenmile Creek subbasin have likely
reduced variation in both juvenile migration timing and adult spawn timing. We hypothesize
that low flows and elevated water temperatures result in a narrower window for successful smolt
out-migration as well as truncation of adult spawn timing. However, the magnitude of the
changes is likely small. Based on inference from habitat changes we have rated the Fifteenmile
Creek population at low risk.

B.1.c. Genetic variation

Genetics data consist of samples from two locations within the Fifteenmile Creek population—
Eightmile and Fifteenmile creeks. This genetics information indicates that the Fifteenmile Creek
population is well differentiated from other populations in the Cascades Eastern Slope
Tributaries MPG. Samples within the population from Eightmile Creek are also substantially
differentiated from Fifteenmile Creek indicating within-population variation. We have rated this
metric as low risk. Additional samples collected in 2005 from multiple locations within the
population will provide a more robust dataset to assess this metric in the future.

B.2.a. Spawner composition

(1) Out-of-DPS spawners: Out-of-DPS winter steelhead strays would originate from the Hood
River hatchery program, from releases into the White Salmon River, and from other hatcheries
downstream of Hood River. We have documented very few strays, thus the rating is low risk.

(2) Out-of-MPG spawners from within the DPS: There are no out-of-MPG within-DPS winter
hatchery programs, thus the rating is very low risk.

(3) Out-of-population spawners from within the MPG: The only source of out-of-population
within-MPG strays would be from the Klickitat River winter steelhead hatchery program. Since
very few strays have been documented and their source is unknown, we have rated this metric as
low risk.

(4) Within-population hatchery spawners: There is no within population hatchery program.
This metric rated very low risk.

The overall spawner composition rating is low risk.
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B.3.a. Distribution of population across habitat types

The intrinsic potential distribution encompassed four ecoregions, of which three accounted for
10% or more of the distribution (Figure 6). Although there have been reductions in the
proportional distribution of the Umatilla Plateau ecoregion, these reductions were not substantial.
The population rates at low risk.
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Figure 6. Fifteenmile Creek winter steelhead population spawning distribution across EPA level 1V

ecoregions.

lable 3. Firteenmile Creek winter steelhead population proportion ot current spawning areas across ePA

level 1V ecoregions.

% of historical spawning area (non-

% of currently occupied spawning area

i temp. limited) (non-temp. limited)
Grand Fir Mixed Forest 7.8 4.1
Oak/Conifer Foothills 36.4 41.2
Pleistocene Lake Basins 32.6 39.7
Umatilla Plateau 23.3 15.0
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B.4.a. Selective change in natural processes or selective impacts

Hydropower system: This population passes one dam in its seaward and spawning migrations,
thus impacts on this population are relatively low. No traits are selectively affected by
hydropower activity to the degree that they raise the risk level for this population. The rating is
low risk for all traits.

Harvest: Harvest has the potential to affect migration timing, maturation timing and size.
However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally
less than 10% annually. Although some harvest may be size-selective for larger fish, the
selective mortality would affect slightly more than 2% of the total population. There may be
some very slight advantage for earlier returning fish as a result of the timing of the Chinook
salmon fishery. While heritability of adult migration timing is high, the impacts are slight
enough to be negligible. There is no recreational fishery in the subbasin. No phenotypic traits
appear to be at risk as a result of harvest activity and the rating is low risk.

Hatcheries: There are no steelhead hatchery programs operated within the population, therefore,
there are no selective effects. The rating is very low risk.

Habitat: Altered flow profiles and increased temperatures in tributary spawning and rearing
areas, which have been in place for many generations and are ongoing, likely impose some
selection on juvenile and adult migration timing. However, the magnitude of the impact on any
trait is negligible, thus the rating is low risk for all traits.

Other: A population of Caspian terns in the estuary has been artificially enhanced by a
combination of increased habitat (created by dredge spoils) and artificially increased food
availability (large-scale releases of hatchery smolts). These terns appear to exert a size-selective
predation pressure that is felt most strongly by the large steelhead smolts. The rate of predation
is highest in May during nesting season. This pressure may affect smolt migration timing.

Juvenile migration timing: Steelhead smolts pass through the estuary from April to June.
The relatively high predation (10%) on smolts in May could select for earlier and later
out-migrants. However, heritability of this trait has not been assessed, so we assume a
moderate to low heritability. Because this predation occurs at the peak of migration, the
impact of this selection is low risk.

No single trait has a moderate risk rating for any selective activity. Therefore, the overall
selectivity rating for this population is low risk.
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Spatial Structure and Diversity Summary

The integrated spatial structure/diversity rating is Low Risk (Table 4) for the Fifteenmile Creek
population. There has been little change in distribution relative to the historic distribution. The
absence of major reductions in distribution resulted in a rating of very low risk for spatial
structure metrics. We hypothesize that there have been minor reductions in life history diversity
and phenotypic variation, but these changes are not severe enough to raise risk levels to
moderate. There are few hatchery fish in the population resulting in low risk for spawner
composition.

Table 4. Fifteenmile Creek winter steelhead population spatial structure and diversity risk rating.

Metric Risk Assessment Scores
Metric Factor Mechanism Goal Population
Ala VL (2) VL (2)
Very Low Risk Very Low Risk
A.lb VL (2) VL (2) (Mean = 2) r({,[ean “y)
Alc VL (2) VL (2)
B.la L (1) L)
B.lb L (1) L(1) Low Risk (1)
B.1l.c L) L(1) L Risk
oW RIS
B.2.a(1) L (1)
Low Risk
B.2.a(2) VL (2) . _
Lov:]})hsk Low Risk (1) (Mean = 1)
B.2.a(3) L(1)
B.2.a(4) VL (2)
B.3.a L) L(1) L)
B.4.a L(1) L(1) L(1)
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Overall Viability Rating

The Fifteenmile Creek winter steelhead population currently meets ICTRT viability criteria and
is rated as a VIABLE population (Figure 7). Overall abundance and productivity is rated at Low
Risk. The 10-year geometric mean abundance of natural-origin spawners is 703, which exceeds
the minimum abundance threshold of 500. The 15-year geometric mean productivity (1.82 R/S;
Table 6) exceeds the 1.56 R/S required at the minimum abundance threshold. Overall spatial
structure and diversity is also rated at Low Risk. A relatively small increase in productivity and
a substantial reduction in the CI are required to move this population into “highly viable” status.
Additional data will likely decrease the standard error and move the 98% CI out of the high risk
region. These results should be viewed with caution, as abundance and productivity estimates
for the Fifteenmile Creek population are based on only 15 years of R/S data. Monitoring should
be continued to allow analysis of a longer time series.

Spatial Structure/Diversity Risk

Very Low Low Moderate High
Very Low
(<1%) HV HV Y% M
Vv
Low ) )
Abundance/ (1-5%) V Flféereer:enlzlle V M
Productivity
Risk Moderate
(6—25%) M M M HR
High
(>25%) HR HR HR HR

Figure 7. Fifteenmile Creek winter steelhead population risk ratings integrated across the four viable
salmonid population (VSP) metrics. Viability Key: HV — Highly Viable; V - Viable; M — Maintained; HR —
High Risk; Shaded cells - does not meet viability criteria (darkest cells are at greatest risk).
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Data Summary — Fifteenmile Creek Winter Steelhead Population

Data type: Expansions from multiple pass surveys in major tributary spawning reaches. Annual
index area counts expanded to total population abundances using ratio of total to index
area weighted intrinsic habitat (ICTRT 2007, Appendix C). Assumed 2.1 fish per redd.

SAR: Mid-Columbia steelhead composite series (see Methods section).

Table 5. Fifteenmile Creek winter steelhead population abundance and productivity data used for curve fits
and R/S analysis. Bolded values were used in estimating the current productivity (Table 6).

Brood Year  Spawners  %Wild Natural Run Nat. Rtns R/S E:go";‘dj' Adj. Rtns  Adj. R/S
1985 484 1.0 484 383 0.79 0.46 176 0.36
1986 1109 1.0 1109 470 0.42 0.94 443 0.40
1987 1144 1.0 1144 424 0.37 2.18 922 0.81
1988 340 1.0 340 529 1.56 0.99 524 1.54
1989 333 1.0 333 252 0.76 0.96 242 0.73
1990 542 1.0 542 423 0.78 2.83 1196 2.21
1991 291 1.0 291 265 0.91 2.33 618 2.12
1992 611 1.0 611 446 0.73 1.88 838 1.37
1993 257 1.0 257 443 1.72 1.18 524 2.04
1994 456 1.0 456 344 0.75 1.07 369 0.81
1995 257 1.0 257 569 2.21 1.23 697 2.71
1996 465 1.0 465 1216 2.62 1.03 1255 2.70
1997 412 1.0 412 830 2.01 0.76 633 1.54
1998 231 1.0 231 1292 5.58 0.49 633 2.74
1999 844 1.0 844 1385 1.64 0.52 717 0.85
2000 925 1.0 925

2001 655 1.0 655

2002 1421 1.0 1421

2003 1220 1.0 1220

2004 1922 1.0 1922

2005 388 1.0 388

Table 6. Fifteenmile Creek winter steelhead population geometric mean abundance and productivity
estimates (values used for current productivity area shown in boxes).

R/S measures Lambda measures Abundance
Not adjusted SAR adjusted Not adjusted Nat. origin
delimited median 75% threshold median 75% threshold 1988-1999 1985-1999 |geomean
Point Est. 1.73 1.68 1.77 |1.82 1.10 1.04 1703 |
Std. Err. 0.25 0.29 0.17 0.20 0.06 0.11 0.21
count 7 6 7 6 12 15 10

Table 7. Fifteenmile Creek winter steelhead population stock-recruitment curve fit parameter estimates.
Biologically unrealistic or highly uncertain values are highlighted in grey.

Not adjusted for SAR Adjusted for SAR
SR Model |a SE b SE adj. var  auto AlCc a SE b SE adj. var  auto AlCc
Rand-Walk 1.17 0.21 n/a n/a 0.40 0.44 37.1 1.27 0.21 n/a n/a 0.38 0.33 34.8
Const. Rec 533 72 n/a n/a na n/a 28.2 579 78 na n/a n/a n/a 27.9
Bev-Holt 50.00 386.27 547 135 0.16 0.66 31.3 7.59 13.49 709 293 0.26 0.05 30.8
Hock-Stk 241 15.98 221 1465 0.16 0.65 31.3 2.56 29.41 226 2595 0.27 -0.04 311
Ricker 2.70 0.78 0.00161  0.00049 0.17 0.64 32.1 2.58 0.73 0.00137  0.00048 0.27 0.03 314
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Figure 8. Fifteenmile Creek winter steelhead population stock recruitment curves. Bold points were
used in estimating the current productivity. Data were not adjusted for marine survival.
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Figure 9. Fifteenmile Creek winter steelhead population stock recruitment curves. Bold points were
used in estimating the current productivity. Data were adjusted for marine survival. Function labeled
“Current” is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric
mean productivity at low to moderate abundance (Table 2) and fitting a capacity estimate to the data

series.
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Deschutes River Eastside Summer Steelhead Population

The Deschutes River Eastside summer steelhead population (Figure 1) is one of five extant
populations in the Cascades Eastern Slope Tributaries MPG within the Mid-Columbia steelhead
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Figure 1. Deschutes River Eastside summer steelhead population boundary and major (MaSA) and minor
(MiSA) spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the Deschutes River
Eastside population as “intermediate” in size and complexity (Table 1). A steelhead population
classified as intermediate has a mean minimum abundance threshold of 1,000 natural-origin
spawners with a sufficient intrinsic productivity (> 1.35 recruits per spawner at the abundance
threshold level) to achieve a 5% or less risk (“low risk”) of extinction over a 100-year timeframe.
In order for the Deschutes River Eastside population to achieve a 1% or less risk (“very low
risk”) of extinction over 100 years, productivity would need to be at or greater than 1.64 recruits
per spawner at the minimum abundance threshold.
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Table 1. Deschutes River Eastside summer steelhead population basin statistics and intrinsic potential
analysis summary.

Drainage area (km?) 3,889

Stream lengths km (total) * 974

Stream lengths km (below natural barriers) * 884

Branched stream area weighted by intrinsic potential (km?) 2.780

Branched stream area km” (weighted and temp. limited) 1.772

Total stream area weighted by intrinsic potential (km®) 4.082

Total stream area weighted by intrinsic potential (km?) temp limited ° 2.253

Size / Complexity category Intermediate / “B” (dendritic structure)
Number of major spawning areas (MaSAs) 6

Number of minor spawning areas (MiSAs) 2

a. All stream segments > 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where the mean weekly modeled water temperature was > 22°C.

Current Abundance and Productivity

Current (1990 to 2005) total spawner abundance (number of adult spawners in natural production
areas) has ranged from 583 in 1993 to 9,801 in 2001 (Figure 2). Current abundance of natural-
origin adult spawners ranged from 299 in 1993 to 8,274 in 2001 (Figure 2). We examined two
approaches for estimating the abundance of natural-origin and hatchery-origin steelhead in the
Deschutes River Eastside population and selected one for this viability assessment. The first
approach is similar to that used by Chilcote (2001) who conducted stock recruitment analyses for
the combined Deschutes River Eastside and Westside populations. This method used the
following information: estimated number of steelhead that pass above Sherars Falls (from mark-
recapture estimates); the number of fish recovered in fisheries and traps above Sherars Falls; and
estimated fall back rate for hatchery fish. We conducted similar analyses for the Deschutes
River Eastside population with the additional step of subtracting out the Westside population
abundance estimates. We found that this approach yielded, what appeared to be, extremely high
abundance estimates of both natural-origin and hatchery-origin spawners for the Deschutes River
Eastside population. Using this method resulted in a high number of spawners in the mainstem
Deschutes River that was not consistent with the two years of redd observations data. We were
unable to adequately quantify Sherars Falls fallback rates for natural-origin and hatchery-origin
fish. The Sherars Falls mark-recapture subtraction approach is very sensitive to the fall back
estimates, so in the absence of accurate estimates, we chose to use an alternative approach.

We chose to assess abundance and productivity based on estimates of spawners in the tributary
production areas including Buck Hollow, Bakeoven, and Trout creeks. We acknowledge that
this approach does not account for mainstem abundance and productivity. However, we believe
this approach provides a better representation of the abundance and productivity for the
Deschutes River Eastside population.

Estimates of the abundance of steelhead in the tributary production areas of the Eastside
population are based on single pass index spawning ground surveys in the major spawning areas
(MaSAs) of Trout, Bakeoven, and Buck Hollow creeks. Annual observations of redds begin
with the 1990 spawning year in Bakeoven and Buck Hollow creeks, and 1993 in Trout Creek
(excluding 1994). Spawning also occurs in the mainstem, but only two surveys have been
conducted in the mainstem downstream of Trout Creek and this portion of the Eastside
population is not included in this assessment.

B-17



Appendix B
Oregon Mid-C Steelhead Recovery Plan

To estimate spawning abundance, observed redd densities (redds/m?) were extrapolated to
unsurveyed areas of currently occupied spawning habitat. Variability in spawning habitat quality
and capacity are incorporated in the abundance estimate by using the ICTRT’s historical intrinsic
potential (ICTRT 2007) to expand redd observations per unit survey area to unsurveyed areas.
The number of redds per weighted m” of intrinsic habitat in the index survey areas are multiplied
by the total m* of weighed intrinsic habitat within each tributary production area. Total redds are
determined as the sum of redds in Bakeoven, Buck Hollow, and Trout creeks. In Trout Creek in
1990-1992 and 1994, when surveys were not conducted, the Trout Creek abundance was
assumed to be 1.44 times the sum of the Buck Hollow and Bakeoven Creek abundance estimates,
based on the proportion of spawning habitat in Trout Creek relative to all three tributaries.

Redds are expanded to fish by multiplying total redds by 2.1 fish per redd (R. Carmichael,
Oregon Department of Fish & Wildlife, personal communication). This estimate was derived for
summer steelhead in Deer Creek, a tributary of the Wallowa River.

Abundance of progeny by spawning year was estimated by apportioning the total spawning
abundance estimate into hatchery and natural-origin fish. For years when at least ten fish were
examined for the presence of adipose fins in each stream, the marked fish proportion was used
for the hatchery fraction. Field observers believe that these estimates may be biased low because
of difficulties observing adipose fins on live fish at a distance (R. French, Oregon Department of
Fish & Wildlife, personal communication). For years when fewer than ten fish were observed,
the hatchery fraction was estimated based on the average ratio of the percentage of hatchery fish
at Sherars Falls and the percentage of hatchery fish on the spawning grounds in Buckhollow and
Bakeoven Creeks across all years. For Trout Creek we used the relationship of hatchery fraction
between Trout Creek and Warm Springs National Fish Hatchery.

Virtually no spawning steelhead in the Deschutes River Eastside population have been sampled
for age-at-return and no population specific information exists to assign natural-origin spawning
fish into cohorts to estimate the abundance of progeny (Anonymous 2004). Age structure
information used to estimate progeny by brood year was based on the average of a two-year
sample of scales from natural-origin adult steelhead (N=100) collected in the lower Deschutes
River (Olsen et al. 1991).

Recent year natural spawners include returns originating from naturally spawning parents, strays
from the Deschutes Subbasin Round Butte Hatchery program, and a significant number of out-
of-DPS hatchery strays from the Snake River basin. Origin of strays is based on recovery of
coded-wire tagged fish in fisheries and at traps in the Deschutes River subbasin. Spawners
originating from naturally spawning parents have comprised an average of 66% of naturally
spawning fish since 1990. The percentage of natural-origin spawners has ranged from 21% to
88%.
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Abundance in recent years has been
moderately variable. The 10-year
(1996-2005) geometric mean
abundance of natural-origin spawners
was 1,599. During the period 1990-
1999, recruits per spawner (R/S, in
terms of spawner to spawner) for
steelhead in the Deschutes River
Eastside population ranged from 0.24 in
1991 t0 3.97 in 1996. The annual R/S
estimates were adjusted to reflect the
average smolt-to-adult return rate
(SAR). The 10-year (1990-1999)
geometric mean productivity was 1.89
R/S, adjusted for SAR and delimited at
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Figure 2. Deschutes River Eastside summer steelhead
population spawner abundance estimates (1990-2005).

Table 2. Deschutes River Eastside summer steelhead population abundance and productivity estimates.

Abundance/Productivity Statistics Estimate (Range)

Abundance: natural-origin spawners (10-year geometric mean, range) 1,599 (583-9,801)
Proportion: natural-origin spawners (10-year geometric mean, range) 0.62 (0.21-0.88)

Estimate  (90% CI)° SE
Intrinsic productivity (10-year R/S, SAR adjusted & delimited) * 1.88 (1.10-3.26) 0.24
Productivity (15-year Beverton-Holt fit, SAR adjusted) 3.94 3.83

Trend Statistics (1990-2005) Estimate  (95% CI) P>1.0

In(natural-origin spawner abundance) 1.11 (1.01-1.23)
Population growth rate (A): Hatchery effectiveness = 1.0 0.98 (0.53-1.79) 0.44
Population growth rate (A): Hatchery effectiveness = 0.0 1.09 (0.55-2.15) 0.68

a. Delimited productivity excludes any recruit/spawner pair where the spawner number exceeds the median escapement. This
approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk.
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population. Both hatchery-origin and

natural-origin returns showed similar

patterns over the time period (Figure 2). Relatively high numbers of spawners in return years
2001-2003 contributed significantly to the average trend. In more recent years, annual spawning
estimates have generally been at the levels observed in the initial years of the series. Under the
assumption that hatchery and natural-origin parents were equally effective in contributing to
natural production for this population (hatchery effectiveness = 1.0), the point estimate of
population growth rate (A) was below 1.0, with a 40% chance that the actual estimate exceeded
1.0. The relative effectiveness of hatchery-origin spawners in the Deschutes River Eastside
population is not known. An estimate of the population growth rate was calculated assuming
that hatchery returns did not effectively contribute to natural production (hatchery effectiveness
= 0.0; Table 2). The estimated population growth rate assuming that hatchery spawners are not
contributing to natural production was 1.09 (78% probability of exceeding 1.0).

Spatial Structure and Diversity

The ICTRT has identified six major spawning areas (MaSAs) and two minor spawning areas
(MiSAs) within the Deschutes River Eastside steelhead population (Figure 4). The population
boundaries extend above the Pelton Reregulation Dam, and therefore include areas that are
currently inaccessible. One MaSA (Willow Creek) and one MiSA (Campbell) exist in the
inaccessible area. The intrinsic potential analysis rated most of the Deschutes River mainstem
spawning habitat as low potential because of the width and confinement, although steelhead
spawning has been observed in the mainstem. Spawning is distributed broadly throughout the
population boundaries. Steelhead production is concentrated in Buck Hollow, Bakeoven and
Trout creeks, with some spawning in the mainstem from Trout Creek to Buck Hollow Creek.
Spawners within the Deschutes River Eastside population include natural-origin returns,
hatchery returns from Deschutes River origin fish produced from Round Butte Hatchery, and
out-of-DPS hatchery strays primarily from the Snake River basin. Hatchery-origin fish comprise
a significant proportion of the natural spawners.
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Figure 4. Deschutes River Eastside summer steelhead population distribution of intrinsic potential habitat
across major and minor spawning areas. White bars represent current temperature limited areas that could
potentially have had historical temperature limitations.

Factors and Metrics
A.l.a. Number and spatial arrangement of spawning areas

The Deschutes River Eastside population has six MaSAs and two MiSAs distributed in a
dendritic pattern (Figure 5). The primary production areas include Buck Hollow, Bakeoven, and
Trout creeks. Historically, Willow Creek was also a significant production area. Based on the
Oregon Department of Fish and Wildlife (ODFW) current spawner distribution database, five of
the six MaSAs and neither of the two MiSAs are currently occupied. The MaSA that does not
meet the occupancy criteria is Willow Creek. This MaSA is unoccupied because it is
inaccessible. The Deschutes River Eastside population rates at very low risk for this metric
because it has five MaSAs occupied in a non-linear configuration.
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A.l.b. Spatial extent or range of population

The current spawner distribution is restricted somewhat from the historical distribution. The
Willow Creek MaSA is unoccupied because it is inaccessible. There is also loss of spawning in
the Jones and Campbell MiSAs (Figure 5). The population is rated at low risk for this metric
because greater than 75% (but less than 90%) of the historic MaSAs are currently occupied.
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Figure 5. Deschutes River Eastside summer steelhead population current spawning distribution and

spawning area occupancy designations.

A.l.c. Increase or decrease in gaps or continuities between spawning aggr

egates

The loss of spawning in the Willow Creek drainage has caused a significant increase in the gap
distance between the uppermost spawning in the population and the middle production areas in
Trout Creek. Currently, with the exception of the gap created by loss of spawning in Willow
Creek, there is little difference in gaps and continuity between the historic and current

distributions. We have rated the population at low risk for this metric.
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B.1.a. Major life history strategies

There are no data to allow any direct comparison of historic and current major life history
patterns, thus we must infer from habitat information. Flow and temperature changes within the
major spawning tributaries have changed significantly relative to historic conditions with lower
summer flows and higher temperatures. These changes have resulted in shifts in juvenile rearing
patterns, with less summer rearing capacity in the tributaries and mandatory movement into
either the mainstem or upper reaches for periods of summer rearing. Adult migration and spawn
timing have likely been impacted by flow and temperature changes. Based on scale analyses of
Deschutes River fish collected from the mainstem, the population demonstrates multiple ages at
smolt migration and ocean residence time as well as repeat spawning. The habitat conditions,
with mainstem rearing opportunities, do provide for opportunity for diverse life history
strategies. We have rated the population at low risk for this metric.

B.1.b. Phenotypic variation

We have no direct observations to assess loss or substantial change in phenotypic traits, thus we
must infer from habitat conditions and habitat changes through time. The flow and temperature
changes in the tributaries have likely influenced both adult and juvenile migration timing and
patterns. The loss of summer rearing opportunities forces juveniles to move downstream into the
mainstem. Adult run-timing through the tributaries, as well as spawn timing, have likely been
narrowed to some degree. We have rated this metric at low risk because two or more traits have
likely changed and have reduced variability.

B.1.c. Genetic variation

There are limited genetics data for the Deschutes River Eastside population. The lower East
Folley Creek samples were not significantly differentiated from other Eastside, Westside, or
Round Butte Hatchery samples. However, the remaining samples from eastside tributaries show
levels of differentiation between each other and between other populations that are consistent
with a relatively unchanged structure. As a result of these data the population is rated at low risk
for this metric. The ongoing genetics study that the U.S. Fish and Wildlife Service (USFWS)
and co-managers are undertaking will yield additional and better information to assess this
metric in the future.

B.2.a. Spawner composition

(1) Out-of-DPS spawners: There are a significant number of out-of-DPS strays spawning
naturally in the Deschutes River Eastside population. Estimates for stray hatchery proportions
are derived from observations in Buck Hollow, Bakeoven, and Trout creeks. Since 1990, we
estimated that hatchery strays have comprised from 12-90% of the spawners in this population,
with a mean of 34.4% annually. We have no direct estimate of the proportion of out-of-DPS and
Round Butte Hatchery strays for this population. Assuming the same proportion of out-of-DPS
strays as we did for the Deschutes River Westside population (based on observations at Warm
Springs National Fish Hatchery), we estimate that an average of 29% of the spawners in the
Deschutes River Eastside population were out-of-DPS strays. Given this proportion and the
duration of the influence we have rated the population at high risk for this metric.
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(2) Out-of-MPG spawners from within the DPS: There have been few out-of-MPG within-DPS
strays recovered in the Deschutes River. The only source of this type of stray steelhead is from
the Umatilla Hatchery program. We have rated this metric as very low risk due to the low
proportion.

(3) Out-of-population spawners from within the MPG: Strays originating from the Round Butte
Hatchery program are considered out-of-population within-MPG strays because their origin
includes fish captured at the Pelton Reregulation Dam ladder and at Sherars Falls. The
broodstock source likely includes both Westside and Eastside populations. Based on a total
average hatchery proportion of 34.4% and the average proportion that Round Butte Hatchery
strays make up of the total strays at Warm Springs National Fish Hatchery (15.5%), we
estimated that Round Butte Hatchery strays comprise 5.4% of the naturally spawning fish
annually. We have rated this metric as moderate risk.

(4) Within-population hatchery spawners: There are no within-population hatchery fish
produced, thus we have rated this metric as very low risk.

The overall spawner composition rating is high risk due to the high proportion of out-of DPS
strays that spawn naturally in this population.
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B.3.a. Distribution of population across habitat types

The intrinsic potential distribution encompassed five ecoregions of which three accounted for
greater than 10% of the distribution. The current distribution is not significantly reduced from
the historic distribution (Figure 6, Table 3). We have rated this metric at low risk because there

were three historic ecoregions occupied and no substantial reductions.
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B.4.a. Selective change in natural processes or selective impacts

Hydropower system: This population passes two dams in its seaward and spawning migrations,
thus impacts on this population are relatively low. No traits are selectively affected by
hydropower activity to the degree that they raise the risk level for this population. The
hydropower rating is low risk for all traits.

Harvest: Harvest has the potential to affect migration timing, maturation timing and size.
However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally
less than 10% annually. Although some harvest may be size-selective for larger fish, the
selective mortality would affect slightly more than 2% of the total population. There may be a
very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon
fishery, and while heritability of adult migration timing is high, the impacts are slight enough to
be negligible. There is no selective impact of the recreational fishery. No phenotypic traits
appear to be at risk as a result of harvest activity and the rating is low risk for all traits.

Hatcheries: There are no steelhead hatchery programs operated within the population; therefore,
the hatchery rating is very low risk.

Habitat: Altered flow profiles and increased temperatures in tributary spawning and rearing
areas, which have been in place for many generations and are ongoing, likely impose some
selection on juvenile and adult migration timing, as well as spawn timing. However, the
magnitude of selective mortality is likely negligible; therefore the habitat rating for all traits is
low risk.

Other: A population of Caspian terns in the estuary has been artificially enhanced by a
combination of increased habitat (created by dredge spoils) and artificially increased food
availability (large-scale releases of hatchery smolts). These terns appear to exert a size-selective
predation pressure that primarily impacts the large steelhead smolts. The rate of predation is
highest during tern nesting season in May. This pressure may affect smolt migration timing.

Juvenile migration timing: Steelhead smolts pass through the estuary from April to June.
The relatively high predation (10%) on smolts in May could select for earlier and later
out-migrants. However, heritability of this trait has not been assessed, so we assume a
moderate to low heritability. Because this predation occurs at the peak of migration, the
impact of this selection is low risk.

No single trait has a moderate risk rating for any selective activity. Therefore, the overall
selectivity rating for this population is low risk.
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Spatial Structure and Diversity Summary

The integrated spatial structure/diversity rating is Moderate Risk for the Deschutes River
Eastside population (Table 4). The rating for Goal A (allowing natural rates and levels of
spatially mediated processes) was low risk. Although the overall rating for this goal was low,
spawning distribution is reduced significantly from the historic distribution with loss of
spawning in the Willow Creek drainage being the primary factor. The population remains
broadly distributed with little change in gaps and good continuity within the currently accessible
habitat.

The rating for Goal B (maintaining natural levels of variation) was moderate risk. Habitat
changes in key tributary production areas have likely resulted in limitations to life history
diversity and reduction in phenotypic expression. In addition, a significant proportion of natural
spawners are out-of-DPS strays which resulted in a high risk rating for the spawner composition
metric. Additional genetics information is needed to assess differentiation within and between
populations, as well as to improve our understanding of the degree of introgression of out-of-
DPS strays. The ongoing genetics work of the USFWS and co-managers will provide the
information needed to better assess the genetic health of this population.

Table 4. Deschutes River Eastside summer steelhead population spatial structure and diversity risk rating.

Metric Risk Assessment Scores
Metric Factor Mechanism Goal Population
Ala VL (2) VL (2)
Low Risk Low Risk
Alb E® b (Mean = 13) (Mean = 13)
Alc L(1) L (1)
B.la L(1) L (1)
B.l.b L(1) L (1) Low Risk (1)
B.l.c L (1) L)
Moderate Risk
B.2.a(1) H(-1)
Moderate Risk
B.2.a(2) VL (2) o °
ng(l_lll){lsk High Risk (-1) (Mean = 0.5)
B.2.a(3) M (0)
B.2.a(4) VL (2)
B3a L (D) L(1) L (D)
B.4.a L) L(1) L(1)
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Overall Viability Rating

The overall rating for the Deschutes River Eastside summer steelhead population currently meets
ICTRT viability criteria for VIABLE status (Figure 7). Overall abundance and productivity is
rated at Low Risk. The 10-year geometric mean abundance of natural-origin spawners is 1,599,
which is well above the minimum abundance threshold of 1,000. The 10-year geometric mean
productivity (1.89 R/S; Table 6) exceeds the 1.35 R/S required at the minimum abundance
threshold and puts the population into the very low risk region; however the 98% CI extends well
below the 25% risk level. This wide standard error results in a low risk level for
abundance/productivity. Overall spatial structure and diversity is rated at Moderate Risk. This
is primarily a result of the influence of habitat changes on life history and phenotypic expression

as well as the influence of out-of-DPS hatchery spawners.

Abundance/
Productivity
Risk

Figure 7. Deschutes River Eastside summer steelhead population risk ratings integrated across the four
viable salmonid population (VSP) metrics. Viability Key: HV — Highly Viable; V — Viable; M - Maintained; HR
— High Risk; Shaded cells - does not meet viability criteria (darkest cells are at greatest risk).

Spatial Structure/Diversity Risk

Very Low Low Moderate High
V"g J;;’W HV HV v M
(5% v N
'(\go_dggﬁ‘/g’ M M M HR
(fzig;) | HR HR HR HR
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Data Summary — Deschutes River Eastside Summer Steelhead Population

Data type: Expansions from single pass surveys in major tributary spawning reaches. Annual
index area counts expanded to total population abundances using ratio of total to index
area weighted intrinsic habitat (ICTRT 2007, Appendix C). Assumed 2.1 fish per redd.

SAR: Mid-Columbia steelhead composite series (see Methods section).

Table 5. Deschutes River Eastside summer steelhead population abundance and productivity data used for
curve fits and R/S analysis. Bolded values were used in estimating the current productivity (Table 6).

Brood Year Spawners %Wild pClE] Nat. Rtns R/S SANAE, Adj. Rtns Adj. R/S
Run Factor

1990 1466 0.87 1270 432 0.29 2.83 1224 0.83
1991 1862 0.88 1640 447 0.24 2.33 1044 0.56
1992 1158 0.82 948 549 0.47 1.88 1033 0.89
1993 583 0.51 299 718 1.23 1.18 848 1.46
1994 635 0.70 442 893 1.41 1.07 956 1.51
1995 740 0.59 436 1815 2.45 1.23 2224 3.01
1996 953 0.43 407 3786 3.97 1.03 3907 4.10
1997 1829 0.46 841 6448 3.53 0.76 4922 2.69
1998 1921 0.21 401 4542 2.36 0.49 2227 1.16
1999 2397 0.61 1472 3236 1.35 0.52 1675 0.70
2000 3341 0.49 1627

2001 9801 0.84 8274

2002 5957 0.78 4665

2003 4888 0.82 3984

2004 2754 0.71 1945

2005 1274 0.87 1114

Table 6. Deschutes River Eastside summer steelhead population geometric mean abundance and
productivity estimates (values used for current productivity and abundance are shown in boxes).

R/S measures Lambda measures Abundance
Not adjusted SAR adjusted Not adjusted SAR adjusted |Nat. origin
delimited median 75% threshold median 75% threshold |1990-1999 1980-1999 geomean
Point Est. 1.52 1.62 |1 .89 |1 .88 1.10 n/a | EEEE
Std. Err. 0.36 0.21 0.27 0.24 0.11 n/a 0.32
count 5 3 5 3 10 n/a 10

Table 7. Deschutes River Eastside summer steelhead population stock-recruitment curve fit parameter
estimates. Biologically unrealistic or highly uncertain values are highlighted in grey.

Not adjusted for SAR Adjusted for SAR
SR Model a SE b SE adj.var  auto AlCc a SE b SE adj.var  auto AlCc
Rand-Walk 120 0.36 na nla 022 087 33.1 7.38 028 nfa nfa 022 0.68 249
Const. Rec 1461 454 n/a n/a n/a nla 33.8 1672 307 n/a n/a n/a n/a 23.2
Bev-Holt 1.92 2.00 4209 7419 0.16 0.91 3741 3.94 3.83 2680 1554 0.15 0.72 26.4
Hock-Stk 1.20 0.21 19855 0 0.22 0.87 374 1.38 0.14 19729 0 0.22 0.68 29.2
Ricker 1.64 1.19 0.00023  0.00049  0.16 0.90 371 2.86 1.21 0.00054  0.00029  0.14 0.74 26.2
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Figure 8. Deschutes River Eastside summer steelhead population stock recruitment curves. Bold
points were used in estimating the current productivity. Data were not adjusted for marine survival.
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Figure 9. Deschutes River Eastside summer steelhead population stock recruitment curves. Bold
points were used in estimating the current productivity. Data were adjusted for marine survival.
Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb
at the geometric mean productivity at low to moderate abundance (Table 2) and fitting a capacity

estimate to the data series.
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Deschutes River Westside Summer Steelhead Population

The Deschutes River Westside summer steelhead population (Figure 1, Figure 2) is one of five
extant populations in the Cascades Eastern Slope Tributaries MPG within the Mid-Columbia
steelhead DPS.

Deschutes River - Westside Summer Steelhead (DRWST-s)
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e M (Y =
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i WihitelRiver e | e 1501 - 2000 WMODERATE
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Figure 1. Deschutes River Westside summer steelhead population boundary and major (MaSA) and minor
(MiSA) spawning areas - currently accessible population areas.

B-31



Appendix B
Oregon Mid-C Steelhead Recovery Plan

Deschutes River - Westside (extirpated) Summer Steelhead (DRWST(e)-s)
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Figure 2. Deschutes River Westside summer steelhead population boundary and major (MaSA) and minor
(MiSA) spawning areas - historically accessible areas.

The Deschutes River Westside population can be classified as either “large” or “intermediate” in
size and complexity depending on whether the classification is based on historically accessible
habitat or currently accessible habitat. These size category options exist because access to a
considerable amount of habitat is blocked by the Pelton-Round Butte dams within the
population, with current spawning only below the barrier (Table 3.1.3-1). A steelhead
population classified as large has a mean minimum abundance threshold of 1,500 natural-origin
spawners with sufficient intrinsic productivity (> 1.26 recruits per spawner at the abundance
threshold level) to achieve a 5% or less risk (“low risk™) of extinction over a 100-year timeframe.
Alternatively, a steelhead population classified as intermediate has a mean minimum abundance
threshold of 1,000 natural-origin spawners with sufficient intrinsic productivity (> 1.35 recruits
per spawner at the abundance threshold) to achieve a 5% risk of extinction over 100 years. In
this assessment we evaluate the population with the abundance/productivity (A/P) criteria for an
intermediate sized population that assesses only the habitat below the Pelton Reregulation Dam.
However, for the spatial structure/diversity (SS/D) assessment we evaluated the population based
on the historic distribution and characteristics. Viable status for this population could not be
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achieved using A/P criteria for a large population because current capacity is not adequate to
meet abundance criteria.

Table 1. Deschutes River Westside summer steelhead population basin statistics and intrinsic potential
analysis summary.

Currently Accessible

Metric All areas

areas
Drainage area (km?) 6,060 3,619
Stream lengths km (total) * 2,230 1,511
Stream lengths km (below natural barriers) * 1,474 937
Branched stream area weighted by intrinsic potential (km?) 5.51 2.65
Branched stream area km” (weighted and temp. limited) ° 5.01 2.24
Total stream area weighted by intrinsic potential (km?) 8.25 4.56
Total stream area weighted by intrinsic potential (km?) temp limited ®  6.61 3.18
Size / Complexity category Large /"B Intermediate /B

(dendritic) (dendritic)

Number of major spawning areas (MaSAs) 6 4
Number of minor spawning areas (MiSAs) 9 7

a. All stream segments > 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where the mean weekly modeled water temperature was > 22°C.

Current Abundance and Productivity

Current (1978 to 2005) total spawner abundance (number of adult spawners in natural production
areas) has ranged from 154 in 1996 to 1,548 in 2003 (Figure 3). Current abundance of natural-
origin adult spawners ranged from 108 in 1996 to 1,283 in 2003 (Figure 3). Abundance
estimates for the Deschutes River Westside population of adult spawning steelhead are the sum
of abundance estimates for three components of the population:

e natural-origin fish upstream of the Warm Springs National Fish Hatchery (NFH) barrier
dam at river kilometer (rkm) 16 in the Warm Springs River

¢ natural-origin and hatchery fish that ascend Shitike Creek

e natural-origin and hatchery-origin fish that remain in the mainstem Deschutes River and
spawn from above the mouth of Trout Creek upstream to Pelton Reregulation Dam

The data series begins in the 1978 spawning year with census counts at Warm Springs NFH and
in the 1982 spawning year with single pass spawning ground surveys in Shitike Creek index
survey units in that cover 67% of the currently used spawning habitat. For the mainstem, single
pass aerial surveys were conducted in 1995 and 2001 (Pribyl 1995 and 2001), and multiple pass
surveys were conducted in 1996 and 1997 (Zimmerman and Reeves 2000).

To estimate spawning abundance in Shitike Creek, observed redd densities (redds/m?) in
surveyed reaches were used to estimate redd densities in unsurveyed areas. Variability in habitat
quality and capacity throughout reaches in Shitike Creek is accounted for by using the ICTRT’s
historical intrinsic potential. The ICTRT intrinsic potential analyses were used to estimate redds
per weighted m” of habitat in surveyed reaches. To estimate total redds in the population we
multiplied the number of redds per weighted m? in surveyed reaches by the total weighted m* of
currently occupied habitat in Shitike Creek (ICTRT 2007). Historical intrinsic potential is
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estimated using a simple GIS-based model that accounts for differences across stream reaches in
terms of stream width, gradient, and valley width that are further weighted by habitat quality.
An expansion of 2.1 fish per redd was used to estimate annual spawner abundance (R.
Carmichael, Oregon Department of Fish & Wildlife, personal communication). This estimate
was derived for summer steelhead in Deer Creek, a tributary of the Wallowa River. For the
1978-1981 spawning years when spawning ground surveys were not conducted in Shitike Creek,
the Shitike Creek abundance was assumed to represent 1.6% of the Sherars Falls escapement
based on the average proportional relation between Shitike Creek and Sherars Falls escapement
from 1982 to present.

Abundance estimates for the mainstem Deschutes River upstream of Trout Creek also assume
2.1 fish per redd. For years when spawning ground surveys were not conducted in the mainstem,
an average relative proportion of observed spawning activity per number of fish escaping above
Sherars Falls was applied to the Sherars Falls escapement (1.2%).

Abundance of progeny by spawning year is estimated by apportioning the total spawning
abundance estimate into hatchery- and natural-origin fish. The proportion of hatchery fish
entering Shitike Creek to spawn and hatchery fish remaining in the mainstem upstream of Trout
Creek is assumed to be identical to the proportion of hatchery fish observed at the Warms
Springs NFH barrier.

Virtually no spawning steelhead in the Deschutes River Westside population have been sampled
for age-at-return, and no population specific information exists to assign natural-origin spawners
into cohorts to estimate abundance of progeny (Anonymous 2004). Age structure information
used to estimate progeny by brood year is based on the average of a two-year sample of scales
from natural-origin adult steelhead (N=100) collected in the lower Deschutes River (Olsen, et al.,
1991).

Recent year natural spawners include returns originating from naturally spawning parents, strays
from the Deschutes Subbasin Round Butte Hatchery program, and a significant number of out-
of-DPS hatchery strays from the Snake River. Natural-origin spawners have comprised an
average of 82% of naturally spawning fish since 1978. The percentage of natural-origin
spawners has ranged from 57% to 97%.
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Abundance in recent years has been 1800
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Table 2. Deschutes River Westside summer steelhead population abundance and productivity estimates.

Abundance/Productivity Statistics Estimate (Range)

Abundance: natural-origin spawners (10-year geometric mean, range) 456 (108-1283)
Proportion: natural-origin spawners (10-year geometric mean, range) 0.75 (0.57-0.97)

Estimate  (90% CI)° SE
Intrinsic productivity (20-year R/S, SAR adjusted & delimited) * 1.05 (0.81-1.37) 0.15
Productivity (20-year Beverton-Holt fit, SAR adjusted) n/a n/a

Trend Statistics (1980-2005) Estimate  (95% CI) P>1.0

In(natural-origin spawner abundance) 0.99 (0.96-1.17)
Population growth rate (A): Hatchery effectiveness = 1.0 0.97 (0.78-1.20) 0.35
Population growth rate (A): Hatchery effectiveness = 0.0 1.02 (0.81-1.29) 0.58

a. Delimited productivity excludes any recruit/spawner pair where the spawner number > 75% of the population’s minimum
abundance threshold. This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk.
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over the most recent 20 years has Figure 4. Deschutes River Westside summer steelhead

been just below 1.0 based on both the population current abundance/productivity (A/P) compared

trend in In(natural-origin spawner to the DPS viability curve. Ellipse = 1 SE about the point

. i =909
abundance) and the population growth estimate. Error bars =90% CI for A/P.
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rate metric (A) with no adjustment for relative hatchery-origin spawner effectiveness (Table 2).
The pattern in returns from 1991 through 2005 is similar to the pattern for several other Mid-
Columbia DPS steelhead populations, including the Deschutes River Eastside; an increasing
trend beginning in 1996 followed by an abrupt decrease to levels observed in the early 1990s.
The estimated proportion of hatchery-origin spawners has been relatively constant at 25% over
this time period (Table 2). The relative effectiveness of hatchery-origin spawners in contributing
to natural production in this population is not known. The estimated population growth rate
calculated for this population is sensitive to the input value for relative hatchery effectiveness.
Setting the value to 0.0, the opposite extreme from 1.0, results in an estimated annual growth rate
of 1.02 (0.58 probability of exceeding 1.0).
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Spatial Structure and Diversity

The ICTRT has identified six major spawning areas (MaSAs) and nine minor spawning areas
(MiSAs) in the historically accessible habitat within the Deschutes River Westside steelhead
population (Figure 5). In the currently accessible habitat there are four MaSAs and seven MiSAs
(Figure 6). The Metolius River is identified as a MaSA in the historically accessible habitat;
however there is considerable uncertainty regarding the magnitude of historical steelhead
production in this river. Recent conclusions reached by Cramer and Beamsderfer (2001) suggest
that the primary O mykiss life history form in the Metolius River was resident and it is likely that
little steelhead production occurred. When we conducted the spatial structure/diversity
assessment, we did not consider the Metolius River as a MaSA due to the uncertainty in
historical use. Current distribution is reduced significantly from the historic distribution as a
result of loss of accessibility to the Whychus Creek drainage.Spawning is currently concentrated
in the Warm Springs River and Shitike Creek, as well as in the mainstem Deschutes River
between Trout Creek and Pelton Reregulation Dam.

Spawners within the Deschutes River Westside population include natural-origin returns,
hatchery returns of Deschutes River origin fish produced from Round Butte Hatchery, and out-
of-DPS hatchery strays primarily from the Snake River basin. Hatchery-origin fish comprise a
significant proportion of the natural spawners in Shitike Creek and the Deschutes River
mainstem. Hatchery fish are removed from returns to the Warm Springs River at Warm Springs
NFH, which reduces the proportion of naturally spawning hatchery fish in the population.

Upper Metolius ]

Upper Warm Springs ]

New (Deschutes) ]

Mill (Warm Springs) ] MaSAs

Beaver (Warm Springs) ]
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Figure 5. Deschutes River Westside summer steelhead population distribution of intrinsic potential habitat
across major (MaSAs) and minor spawning areas (MiSAs). White bars represent current temperature

limited areas that could potentially have had historical temperature limitations. This figure is based on
historically accessible areas within the population.
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Figure 6. Deschutes River Westside summer steelhead population distribution of intrinsic potential habitat
across major (MaSAs) and minor spawning areas (MiSAs). White bars represent current temperature
limited areas that could potentially have had historical temperature limitations. This figure is based on

currently accessible areas within the population.

Factors and Metrics
A.l.a. Number and spatial arrangement of spawning areas

The Deschutes River Westside population has five MaSAs and nine MiSAs distributed in a
dendritic pattern. The historic primary production areas include the Warm Springs River, Shitike
Creek, Whychus Creek, and the Deschutes River mainstem. Based on the Oregon Department of
Fish and Wildlife (ODFW) current spawner distribution database, four of the five historic
MaSAs are currently occupied and four of the nine MiSAs are occupied. The Deschutes River
Westside population is rated at very low risk for this metric.
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A.l.b. Spatial extent or range of population

The current spawner distribution is reduced substantially from the historic intrinsic distribution.
One of the five historic MaSAs (Whychus) is currently unoccupied. In addition, only four of the
nine MiSAs are occupied (Figures 7 and 8). The population is rated at low risk because 80% of
the MaSAs are occupied. There are index spawning surveys conducted in the Warm Springs
River drainage and the Shitike Creek drainage. Results of these surveys will be evaluated for

future viability assessments.
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Figure 7. Deschutes River Westside summer steelhead population current spawning distribution and
spawning area occupancy designations. This figure is based on currently accessible areas.
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Figure 8. Deschutes River Westside summer steelhead population current spawning distribution and
spawning area occupancy designations. This figure is based on historically accessible areas.

A.l.c. Increase or decrease in gaps or continuities between spawning aggregates

There has been a substantial change in gaps between, and continuity within, the spawning areas
in the Deschutes River Westside population. The loss of occupancy in the Whychus MaSA has
resulted in loss of production in the entire upper area of the population. The population is rated at
moderate risk for this metric.

B.1.a. Major life history strategies

There are limited data to allow any direct comparisons of historic and current major life history
strategies. Current habitat conditions are such that the potential for diverse juvenile life history
patterns, such as movement between tributary and mainstem, as well as tributary and mainstem
rearing, are possible. The population demonstrates multiple ages of smolt migration and ocean
residence time. It does not appear likely that any loss in variability or change in major life
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history strategies has occurred for this population. Thus, the population rated at very low risk
for this metric.

B.1.b. Phenotypic variation

We have no direct observations to assess loss or substantial changes in phenotypic traits,
therefore we must infer from habitat conditions. However, there does not appear to be the level
of habitat changes within the basin that would result in loss of any major traits or substantial
shifts in the mean of multiple traits. It is likely that flow and temperature changes in the
mainstem Columbia River, as well as temperature changes within the Deschutes River subbasin,
have influenced adult migration timing as well as smolt migration timing to a small degree.
Thus, we have rated the population at low risk for this metric.

B.1.c. Genetic variation

There are only a few samples available from the Deschutes River Westside population, and those
that are available are from a small tributary, Nena Creek. These samples show similarity to both
the Deschutes River Eastside population samples and to out-of-population hatchery samples.
Primarily on the basis of limited information and apparent similarity to the out-of-population
hatchery samples, we have rated the population at moderate risk for this metric. Additional
tissue samples have been collected and will be analyzed in the near future. The genetics
variation metric will be reassessed for this population following the completion of analyses of
the recent samples.

B.2.a. Spawner composition

(1) Out-of-DPS spawners: A significant number of out-of-DPS strays spawn naturally in the
Deschutes River Westside population. Estimates of strays are derived from stray hatchery
proportions and stray origin data collected at the Warm Springs NFH trap and expanded to
unsampled areas in the population. Hatchery fish are removed at the Warm Springs NFH, thus
the overall hatchery proportion in the population is less than the proportion observed at Warm
Springs NFH. The majority of stray hatchery fish at Warm Springs NFH are out-of-DPS strays.
We estimated that hatchery strays have comprised 18% of the natural spawners in the population
since 1978. Of the 18%, about 15.2% were estimated as out-of-DPS strays, primarily from the
Snake River basin. We were unable to acquire stray origin data for the most recent years, thus
we will update the risk rating when the data are received. Given the high proportion and the
length of time that out-of-DPS hatchery strays have been present in this population, the rating is
high risk for this metric.

(2) Out-of-MPG spawners from within the DPS: There have been few out-of-MPG within-DPS
strays recovered in the Deschutes River. The only source for this type of stray fish is from the
Umatilla Hatchery program. This metric rated at low risk due to the low proportion of strays.

(3) Out-of-population spawners from within the MPG: There have been no observed strays
originating from hatchery programs operated outside the Deschutes River subbasin but within the
MPG. The rating is very low risk.
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(4) Within-population hatchery spawners: The Round Butte Hatchery program operates as a
harvest augmentation program within the Deschutes River subbasin and does not use best
management practices as described for supplementation programs. Round Butte Hatchery fish
are present in the naturally spawning population at low levels with an average of 2.8% since
1978. We have rated the metric at moderate risk because of the low proportion of hatchery fish
in the natural spawning population.

The overall spawner composition rating is high risk due to the high proportion of out-of-DPS
strays that spawn naturally in this population.
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B.3.a. Distribution of population across habitat types

The intrinsic potential distribution within historically accessible habitat encompassed seven
ecoregions (Figures 9 and 10), of which four accounted for 10% or more of the distribution
(Table 3). There has been no substantial shift in ecoregion distribution from the historic intrinsic
to the current distribution (Table 3). The population rated as very low risk because there are
four ecoregions with no substantial change in proportional distribution.
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= (
Population boundary [ ] Mount Hood Village* fy - -
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7
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Figure 9. Deschutes River Westside summer steelhead population spawning distribution across EPA level
IV ecoregions. This figure is based on currently accessible areas.
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Figure 10. Deschutes River Westside summer steelhead population spawning distribution across EPA level

IV ecoregions. This figure is based on historically accessible areas.
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Table 3. Deschutes River Westside summer steelhead population proportion of current spawning areas

across EPA level 1V ecoregions.

% of historical
spawning area

% of currently
occupied spawning

% of historical
spawning area

% of currently
occupied spawning

Ecoregion (nl(i)lrlll—itteezn)p. areali(rllll(i)ile-(gmp. (nl(i)xlxll_itteelgp. areali(;?:le—éc;mp.

RRENTLY RRENTLY

ALLAREAS | ALLAREAS | oototece | 000 hmas
Umatilla Plateau 1.7 4.0 3.0 4.0
Deschutes/John Day Canyons 10.9 27.4 19.6 27.4
John Day / Clarno Uplands 13.0 19.3 234 19.3
Deschutes River Valley 18.3 7.3 7.1 7.3
Cascade Crest Montane Forest 8.2 4.7 10.1 4.7
Grand Fir Mixed Forest 0.3 0.5 0.6 0.5
Ponderosa Pine / Bitterbrush 476 36.8 36.1 368

Woodland

B.4.a. Selective change in natural processes or selective impacts

Hydropower system: This population passes two dams in its seaward and spawning
migrations, thus impacts on this population are relatively low. No traits are selectively
affected by hydropower activity to the degree that they raise the risk level for this population.
The hydropower rating is low risk for all traits.

Harvest: Harvest has the potential to affect migration timing, maturation timing and size.
However, recent harvest rates for A-run steelhead in the Columbia River mainstem are
generally less than 10% annually. Although some harvest may be size-selective for larger
fish, the selective mortality would affect slightly more than 2% of the total population. There
may be a very slight advantage for earlier returning fish as a result of the timing of the
Chinook salmon fishery, and while heritability of adult migration timing is high, the impacts
are slight enough to be negligible. There is no selective impact of the recreational fishery.
No phenotypic traits appear to be at risk as a result of harvest activity and the rating is low

risk for all traits.

Hatcheries: There is a hatchery program operated within this population. Hatchery
broodstock are collected at Pelton Dam and no natural-origin fish are collected. Broodstock
are collected in a manner which results in no selective impact for any adult phenotypic traits.
The population is rated at very low risk of selective hatchery actions for all traits.

Habitat: Altered flow profiles and increased temperatures in tributary spawning and rearing
areas, which have been in place for many generations and are ongoing, likely impose some
selection on juvenile and adult migration timing, as well as spawn timing. However, the
magnitude of selective mortality is likely negligible; therefore the habitat rating for all traits

is low risk.

Other: A population of Caspian terns in the estuary has been artificially enhanced by a
combination of increased habitat (created by dredge spoils) and artificially increased food
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availability (large-scale releases of hatchery smolts). These terns appear to exert a size-
selective predation pressure that primarily impacts the large steelhead smolts. The rate of
predation is highest during tern nesting season in May. This pressure may affect smolt
migration timing.

Juvenile migration timing: Steelhead smolts pass through the estuary from April to
June. The relatively high predation (10%) on smolts in May could select for earlier
and later out-migrants. However, heritability of this trait has not been assessed, so we
assume a moderate to low heritability. Because this predation occurs at the peak of
migration, the impact of this selection is low risk.

No single trait has a moderate risk rating for any selective activity. Therefore, the overall
selectivity rating for this population is low risk.

Spatial Structure and Diversity Summary

The integrated spatial structure/diversity rating is Moderate Risk for the Deschutes River
Westside population (Table 4). The population rates at moderate risk for one of the spatial
distribution metrics (Goal A: low risk overall) because the current distribution is
substantially reduced from the historic intrinsic distribution due to blocked passages to areas
above the Pelton-Round Butte Complex. Ratings for two diversity metrics resulted in a
moderate risk rating for Goal B (maintaining natural patterns of variation). Genetic
variation rated moderate due to limited data and the lack of differentiation between the
Deschutes River samples and outside-basin hatchery samples. Samples collected in 2005-
2006 will better inform the risk associated with genetic variation. The proportion of out-of-
DPS hatchery strays resulted in a high risk rating for spawner composition. Most of these
strays originate from the Snake River basin.

Table 4. Deschutes River Westside summer steelhead population spatial structure and diversity risk
rating.

Metric Risk Assessment Scores
Metric Factor Mechanism Goal Population
Ala VL (2) VL (2)
Low Risk Low Risk
A.lb L (1) L (1) (Mean = 1) (Mean— 1)
A.lc M (0) M (0)
B.la VL (2) VL (2)
B.1.b L (1) L (1) Moderate Risk (0)
B.1l.c M (0) M (0) .
Moderate Risk
B.2.a(1) H(-1)
B.2.a(2 L s Moderate Risk (0
il @ High Risk High Risk (-1) ©
B.2.a(3) VL (2) D
B.2.a(4) M (0)
B3a VL (2) VL (2) VL (2)
B4a L(1) L(1) L (1)
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Overall Viability Rating

The Deschutes River Westside steelhead population does not currently meet the ICTRT
recommended viability criteria and the overall viability rating is considered HIGH RISK
(Figure 11). Overall abundance and productivity is rated at High Risk. The 10-year
geometric mean abundance of natural-origin spawners is 456, which is only 46% of the
minimum abundance threshold of 1,000. The 20-year geometric mean productivity (1.05
R/S; Table 6) is below the viability minimum of 1.35 R/S required for an intermediate sized
population. A substantial increase in productivity will be required to raise the productivity
value to the low risk level. The overall spatial structure and diversity rating is at Moderate
Risk. The genetics information that is currently being collected will better inform the
genetics variation risk level in the future. A reduction in the proportion of naturally
spawning out-of-DPS hatchery strays will be needed to reduce the risk rating for the spawner
composition metric.

Spatial Structure/Diversity Risk

Very Low Low Moderate High
Very Low
(<1%) HY HV Vv M
Low
Abundance/ (1-5%) v v \Y M
Productivity
Risk Moderate
(6—25%) M M M HR
i HR
>Hzlg<r>} HR HR Deschutes HR
( ) River Westside

Figure 11. Deschutes River Westside summer steelhead population risk ratings integrated across the
four viable salmonid population (VSP) metrics. Viability Key: HV — Highly Viable; V - Viable; M —
Maintained; HR — high risk; Shaded cells - does not meet viability criteria (darkest cells are at greatest risk).
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Data Summary — Deschutes River Westside Summer Steelhead Population

Data type: Expansions from single pass surveys, Warm Springs weir count. Annual index
area counts expanded to total population abundances using ratio of total to index area
weighted intrinsic habitat (ICTRT 2007 Appendix C). Assumed 2.1 fish per redd.

SAR: Mid-Columbia steelhead composite series (see Methods section).

Table 5. Deschutes River Westside summer steelhead population abundance and productivity data used
for curve fits and R/S analysis. Bolded values were used in estimating the current productivity (Table 6).

SAR Adi.

Brood Year  Spawners %Wild Natural Run Nat. Rtns R/S Factor Adj. Rtns Adj. R/S
1980 436 0.94 410 683 1.57 0.50 345 0.79
1981 577 0.96 556 804 1.39 0.68 549 0.95
1982 839 0.97 816 789 0.94 0.46 360 0.43
1983 362 0.93 337 864 2.39 0.52 453 1.25
1984 701 0.88 616 626 0.89 0.65 405 0.58
1985 929 0.95 882 461 0.50 0.46 212 0.23
1986 711 0.94 667 373 0.52 0.94 351 0.49
1987 1198 0.86 1026 289 0.24 2.18 629 0.52
1988 898 0.76 683 280 0.31 0.99 277 0.31
1989 513 0.91 469 163 0.32 0.96 156 0.31
1990 486 0.90 435 185 0.38 2.83 523 1.08
1991 299 0.80 240 163 0.55 2.33 381 1.27
1992 525 0.72 380 189 0.36 1.88 355 0.68
1993 163 0.70 114 317 1.95 1.18 374 2.30
1994 284 0.73 206 351 1.24 1.07 375 1.32
1995 249 0.68 170 378 1.52 1.23 463 1.86
1996 154 0.70 108 573 3.72 1.03 591 3.84
1997 417 0.75 314 818 1.96 0.76 624 1.50
1998 648 0.57 370 1005 1.55 0.49 493 0.76
1999 452 0.64 290 968 2.14 0.52 501 1.11
2000 653 0.71 464

2001 914 0.83 760

2002 1226 0.77 944

2003 1548 0.83 1283

2004 611 0.79 482

2005 594 0.88 520

Table 6. Deschutes River Westside summer steelhead population geometric mean abundance and
productivity estimates (values used for current productivity and abundance are shown in boxes).

R/S measures Lambda measures Abundance
Not adjusted SAR adjusted Not adjusted Nat. origin
delimited median  75% Ig thresh  75% int thresh |median  75% Ig thresh 75% int thresh  |1988-1999 1980-1999|geomean
Point Est. 1.46 0.99 1.1 1.48 0.87 1.05 1.04 1.03 456 |
Std. Err.  0.22 0.18 0.19 0.14 0.17 0.15 l0.11 0.12 0.22
count 10 19 16 10 19 16 12 20 10

Table 7. Deschutes River Westside summer steelhead population stock-recruitment curve fit parameter
estimates. Biologically unrealistic or highly uncertain values are highlighted in grey.

Not adjusted for SAR Adjusted for SAR
SR Model |a SE b SE adj.var  auto AlCc a SE b SE adj.var  auto AlCc
Rand-Walk  0.92 0.16 n/a n/a 0.34 0.67 52.1 0.84 0.13 n/a n/a 0.38 0.49 47.3
Const. Rec 435 59 n/a n/a n/a n/a 41.2 399 31 n/a n/a n/a n/a 18.7
Bev-Holt 16.41 54.61 465 122 0.07 0.90 439 50.00 78.66 407 34 0.12 0.11 218
Hock-Stk 2.87 0.00 152 0 0.07 0.90 44.0 2.92 16.75 137 785 0.12 0.09 215
Ricker 2.59 0.78 0.00191  0.00050 _ 0.12 0.81 44.0 2.70 0.55 0.00215 _ 0.00033 _ 0.16 0.02 27.8
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Figure 12. Deschutes River Westside summer steelhead population stock recruitment curves. Bold points
were used in estimating the current productivity. Data were not adjusted for marine survival.
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Figure 13. Deschutes River Westside summer steelhead population stock recruitment curves. Bold
points were used in estimating the current productivity. Data were adjusted for marine survival.
Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending
limb at the geometric mean productivity at low to moderate abundance (Table 2) and fitting a capacity
estimate to the data series.
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Crooked River Summer Steelhead Population

The functionally extirpated Crooked River summer steelhead population (Figure 1), located
entirely above the Pelton Reregulation Dam in the Deschutes River subbasin, was historically
part of the Cascades Eastern Slope Tributaries MPG within the Mid-Columbia steelhead DPS.
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Figure 1. Crooked River summer steelhead population boundary and major (MaSA) and minor (MiSA)
spawning areas.
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IMiles

The Interior Columbia Technical Recovery Team (ICTRT) classified the Crooked River
population as “very large” in size and complexity (Table 1). A steelhead population classified as
very large has a mean minimum abundance threshold of 2,250 natural-origin spawners with
sufficient intrinsic productivity (> 1.19 recruits per spawner at the abundance threshold level) to
achieve a 5% or less risk of extinction over a 100-year timeframe. In order for the Crooked
River population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years,
productivity would need to be at or greater than 14 recruits per spawner at the minimum
abundance threshold.
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Table 1. Crooked River summer steelhead population basin statistics and intrinsic potential analysis

summary.

Drainage area (km?)

Stream lengths km (total) *

Stream lengths km (below natural barriers) *

Branched stream area weighted by intrinsic potential (km?)

Branched stream area km” (weighted and temp. limited) °

Total stream area weighted by intrinsic potential (km®)

Total stream area weighted by intrinsic potential (km?”) temp limited °
Size / Complexity category

Number of major spawning areas (MaSA)

Number of minor spawning areas (MiSA)

11,832

2054

2046

9.855

9.855

11.358

11.358

Very Large / “B” (dendritic structure)
10

2

a. All stream segments >3.8m bankfull width were included.

b. Temperature limited areas were assessed by subtracting area where the mean weekly modeled water temperature was > 22°C.

Current Abundance and Productivity

The Crooked River steelhead population is currently extirpated. Steelhead distribution was
restricted in Crooked River by construction of Ochoco Dam at RM 10 in 1921 and further by
Bowman Dam (RM 70) constructed in 1961. Access to habitat above RM 100 on the mainstem
Deschutes River was blocked entirely by 1968 due to inadequate passage at the Pelton and
Round Butte dams, thus terminating access to the Crooked River drainage.

Spatial Structure and Diversity

The ICTRT has identified ten major spawning areas (MaSAs) and two minor spawning areas
(MiSAs) within the Crooked River steelhead population (Figure 3.1.7-2). The population
boundaries are completely above the Pelton Reregulation Dam and, therefore, all areas are

currently inaccessible.

South Fork Crooked

Middle Crooked |

Beaver

North Fork Crooked

Dry River

Ochoco ]
Lower Crooked ]
Upper Crooked ]
McKay | ]
Bear ]

Crooked Confluence [ .
g MiSAs
Lone Pine _:I

0% 2% 4% 6% 8%

Percentage of Area

MaSAs

12% 14% 16% 18%

Figure 3.1.7- 2. Crooked River summer steelhead population distribution of intrinsic potential habitat across
major (MaSAs) and minor (MiSAs) spawning areas. There are no areas in this population that could

potentially have had historical temperature limitations.

B-51



Appendix B
Oregon Mid-C Steelhead Recovery Plan

Factors and Metrics
A.l.a. Number and spatial arrangement of spawning areas

The Crooked River population has ten MaSAs and two MiSAs distributed in a dendritic pattern.
All areas within this population have been extirpated due to the Pelton Reregulation Dam.
Reintroduction of steelhead into the Crooked River subbasin is currently being planned.

A.l.b. Spatial extent or range of population

There is no current spawner distribution. All areas above the Pelton Reregulation Dam,

including the Crooked River population, have been extirpated (Figure 3).
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Figure 3. Crooked River summer steelhead population current spawning distribution and spawning area

occupancy designations.

B-52




Appendix B
Oregon Mid-C Steelhead Recovery Plan

A.l.c. Increase or decrease in gaps or continuities between spawning aggregates

This population is functionally extirpated and is therefore not rated.

B.1.a. Major life history strategies

There are no data to allow any direct analyses of historic major life history patterns. This
population is functionally extirpated and is therefore not rated.

B.1.b. Phenotypic variation

We have no direct observations to assess historic phenotypic traits. This population is
functionally extirpated and is therefore not rated.

B.1.c. Genetic variation

There are no genetics data for the Crooked River population. This population is functionally
extirpated and is therefore not rated.

B.2.a. Spawner composition

This population is functionally extirpated and is therefore not rated.
B.3.a. Distribution of population across habitat types

The intrinsic potential distribution encompassed eight ecoregions, of which three accounted for
greater than 10% of the distribution (Figure 4). The Crooked River steelhead population is
extirpated and therefore no ecoregions are currently occupied.
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Crooked River Summer Steelhead (DRCRO-s)

Population boundary |:|

Major spawning area D
Minor spawning area |:[

Intrinsic potential
Weighted Bankfull Area / 200m reach
1-500

501 - 1500

1501 - 2000

2001 - 3000

3001 - 5000

Ecoregion (EPA level 4)
Cascade Crest Montane Forest

Cold Basins {110}

Continental Zone Foothills 11i

Continental Zone Highlands
Deschutes River Valley Eli”nj]

High Lava Plains [BOg]
John Day/ Clarno Highlands 11b

John Day/Clarno Uplands iia

Mesic Forest Zone 11|

Pluvial Lake Basins 80d
Ponderosa/Bitterbrush Woodland | 9d
Pumice Plateau Forest - 9e

Semiarid Uplands 80j

N
20
[ 1Miles

Melange

“Madras

sy

W

Mitchell

@

(aory iva@ Mo g

Sep 18, 2008

Figure 4. Crooked River summer steelhead population spawning distribution across EPA level IV

ecoregions.

Table 2. Crooked River summer steelhead population proportion of current spawning areas across EPA

level 1V ecoregions.

Ecoregion % of historical spgwping area (non- | % of currently occupiqd spawning area (non-
temp. limited) temp. limited)
John Day Clarno Uplands 46.7 0
John Day Clarno Highlands 13.2 0
Continental Zone Highlands 0.03 0
Mesic Forest Zone 0.04 0
Deschutes River Valley 22.53 0
Cold Basins 2.11 0
Pluvial Lake Basins 7.45 0
High Lava Plains 4.98 0

B-54




Appendix B
Oregon Mid-C Steelhead Recovery Plan

B.4.a. Selective change in natural processes or selective impacts

This population is functionally extirpated and is therefore not rated.
Spatial Structure and Diversity Summary

The Crooked River summer steelhead population is not rated for spatial structure and diversity
since it is considered to be functionally extirpated.

Overall Viability Rating

The Crooked River summer steelhead population does not have an overall viability rating since it
is considered to be functionally extirpated.
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Lower Mainstem John Day River Summer Steelhead Population

The Lower Mainstem John Day River summer steelhead population (Figure 1) is one of five
populations in the John Day River MPG within the Mid-Columbia steelhead DPS. All five
populations in the John Day River MPG are summer run.

Lower Mainstem John Day River Summer Steelhead (JDLMT-s)
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Figure 1. Lower Mainstem John Day River summer steelhead population boundary and major (MaSA) and
minor (MiSA) spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the Lower Mainstem John
Day River population as “very large” in size and complexity (Table 1) based on historical habitat
potential (ICTRT 2007). A steelhead population classified as very large has a minimum
abundance threshold criteria of 2,250 natural-origin spawners with sufficient intrinsic
productivity (> 1.19 recruits per spawner at the threshold abundance level) to achieve a 5% or
less risk (“low risk”) of extinction over a 100-year timeframe. In order for the Lower Mainstem
population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years,

productivity would need to be at or greater than 1.41 recruits per spawner at the minimum
abundance threshold.
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Table 1. Lower Mainstem John Day River summer steelhead population basin statistics and intrinsic
potential analysis summary.

Drainage area (km?) 9,857

Stream lengths km (total) * 2,455

Stream lengths km (below natural barriers) * 2,411

Branched stream area weighted by intrinsic potential (km?) 6.778

Branched stream area km® (weighted and temp. limited) 5.065

Total stream area weighted by intrinsic potential (km®) 11.754

Total stream area weighted by intrinsic potential (km?) temp limited ° 6.433

Size / Complexity category Very Large / “B” (dendritic structure)
Number of major spawning areas (MaSAs) 11

Number of minor spawning areas (MiSAs) 19

a. All stream segments > 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where the mean weekly modeled water temperature was > 22°C.

Current Abundance and Productivity

Current (1965-2005) total abundance (number of adult spawners in natural production areas) for
this population has ranged from 111 in 1979 to 10,557 in 1987 (Figure 2). Abundance estimates
are based on expanded redd counts. Index surveys of steelhead redds from the Oregon
Department of Fish and Wildlife (ODFW), John Day District, were used for the historical
dataset. We used index surveys that showed relatively consistent visitation through all years.
Survey data from Bear, Kahler, Parrish, Pine, and Thirtymile creeks were used in the analyses.
The current spawning distribution was used for the miles of available habitat within each
population’s range. The index redd densities were then multiplied by a correction factor to
estimate the annual redd densities for the entire spawning distribution, based on the ratio of index
redd densities to redd densities in 2004-2005 derived from the Environmental Monitoring and
Assessment Program (EMAP); the ratio was consistent for these years (0.36, 0.35). The
estimated redd density for the entire spawning area (0.355 x index density) was multiplied by the
total miles of spawning habitat currently utilized. Total annual redds were converted to fish by
multiplying the total annual number of redds by the number of fish per redd. Fish per redd ratios
were developed from survey data on Deer Creek in the Grande Ronde River basin and are an
average from four years of data from complete and repeated redd surveys (censuses) above a
weir where we have a complete fish count; the calculated average fish per redd estimate was 2.1.

The hatchery-origin/natural-origin composition of spawners was computed separately for the
Lower Mainstem John Day River and combined for all other populations in the MPG. Data
included observations of positively identified fin-clipped spawners (1992-present) from
spawning surveys. Evidence from the Deschutes River indicates that hatchery straying was
substantially lower before 1992; because the source of strays in the John Day River basin is the
same as the Deschutes River, we assumed a similar trend. No other data are available for earlier
years so the hatchery fraction was set at zero. Age composition was derived from scale readings
of creel sampled unmarked fish collected during the 1980s above Tumwater Falls.

Recent natural spawners include returns originating from naturally spawning parents and a small
fraction of strays from Snake and Columbia River hatchery programs. Spawners originating
from naturally spawning parents have comprised an average of 92% of the spawners since
hatchery strays began being documented in 1992. Since that time, the percentage of natural
spawners has ranged from 82%-99%.
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Table 2. Lower Mainstem John Day River summer steelhead population abundance and productivity
estimates.

Abundance/Productivity Statistics Estimate (Range)

Abundance: natural-origin spawners (10-year geometric mean, range) 1,800 (563-6,257)
Proportion: natural-origin spawners (10-year geometric mean, range) 0.90 (0.82-1.00)

Estimate  (90% CI)° SE
Intrinsic productivity (19-year R/S, SAR adjusted & delimited) * 2.99 (1.91-4.67) 0.24
Productivity (19-year Beverton-Holt fit, SAR adjusted) n/a n/a

Trend Statistics (1980-2005) Estimate (95% CI) P>1.0

In(natural-origin spawner abundance) 0.98 (0.94-1.14)
Population growth rate (1): Hatchery effectiveness = 1.0 1.00 (0.71-1.41) 0.50
Population growth rate (A): Hatchery effectiveness = 0.0 1.01 (0.71-1.43) 0.53

a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the population’s minimum
abundance threshold. This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk.
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population growth rate metric (L), calculated with relative hatchery effectiveness set to 1.0, was
1.00 for the same period (Table 2). The pattern in returns from 1991 through 2005 is similar to
the pattern for several other Mid-Columbia DPS steelhead populations, including the Deschutes
River Eastside—an increasing trend beginning in 1996 followed by an abrupt decrease to levels
observed in the early 1990s. The estimated proportion of hatchery-origin spawners has
averaged approximately 10% for the period. The relative effectiveness of hatchery-origin
spawners in contributing to natural production in this population is not known. Setting the value
to 0.0, the opposite extreme from 1.0, results in an estimated annual growth rate of 1.01 (0.53
probability of exceeding 1.0).

B-59



Appendix B
Oregon Mid-C Steelhead Recovery Plan

Spatial Structure and Diversity

The ICTRT has identified 11 major spawning areas (MaSAs) and 19 minor spawning areas
(MiSAs) within the Lower Mainstem John Day River population (Figure 4). Spawning is
distributed broadly across the landscape in numerous watersheds that flow into the lower
mainstem of the John Day River. Moderately large drainages such as Rock, Thirtymile, Bridge,
Service, Mountain and Butte creeks comprise a substantial proportion of the production area. In
addition, multiple smaller drainages support production. Spawners within the Lower Mainstem
population are predominantly natural-origin; however, outside-DPS hatchery fish, primarily from
Snake River stocks, are present in significant proportions in some years.
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Figure 4. Lower Mainstem John Day River summer steelhead population distribution of intrinsic
potential habitat across major and minor spawning areas. White bars represent the area that could
potentially have had historical temperature limitations.
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Factors and Metrics
A.l.a. Number and spatial arrangement of spawning areas

The Lower Mainstem population has 11 MaSAs and 19 MiSAs distributed in a very complex
dendritic pattern. Intrinsic potential is distributed relatively evenly across the 11 MaSAs. Based
on the ODFW spawner distribution database all 11 of the MaSAs are currently occupied (except
for the upper portion of the Cottonwood MaSA) and 11 of the 19 MiSAs are occupied (Figure 5).
A total of 1,197 km of habitat is presently used for spawning. The Lower Mainstem population
rates at very low risk for this metric.

A.l.b. Spatial extent or range of population

The current spawner distribution closely resembles the intrinsic potential distribution. All of the
MaSAs are currently occupied except the upper portion of Cottonwood, and 11 of the 19 MiSAs
are also occupied. The unoccupied MiSAs are scattered throughout the population, and,
therefore, do not result in a change in extent and range of distribution. The rating is very low
risk. There are six index spawning survey sites in the Lower Mainstem population.

Lower Mainstem John Day River Summer Steelhead (JDLMT-s)
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Canyon i LhwerRock 1

o Ma'orl |
Gra;s: Esm',‘- Y
goValley, UmCcanyon " e Minor [__]

Cotﬁm@&ood | ‘»L_ig;-wer Rock 2
.”‘}55{’"3’“” AU
f( e . e

Spawning reach type
f\/ current spawning
(local agency defined)
’\/ IP spawning branch
~current spawning and
IP branch spawning

Spawning Area Use
{current use of IP branches)

El upper and lower
|E| lower portion only

[ — | upper portion only

[W8] outsicle 1P branch

none

4901y sagnyasad

no spawning area
designated

N
{4 "

¥ Jun 20, 2008
,' Fishdiie®

Figure 5. Current spawning distribution and spawning area occupancy designations of the Lower
Mainstem John Day River summer steelhead population.
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A.l.c. Increase or decrease in gaps or continuities between spawning aggregates

There has not been any significant increase in gaps relative to historic intrinsic distribution.
Although 8 of the 19 MiSAs are not currently occupied, the remaining occupied spawning areas
(11 MaSAs and 11 MiSAs) provide good continuity between spawning areas throughout the
population as well as relatively unchanged gaps. The Lower Mainstem population rating is vVery
low risk for this metric.

B.1.a. Major life history strategies

The Lower Mainstem population is an A-run population that migrates to the ocean at multiple
ages and returns after spending one or two years in the ocean (based on ages of natural-origin
angler caught fish). These life history patterns are consistent with other A-run steelhead. There
are limited data available to evaluate changes in life history patterns for this population; thus,
they must be inferred based on habitat changes. This population is very large and inhabits a
broad geographic area with habitat quality ranging from good to poor. Although current habitat
conditions provide opportunity for expression of diverse life history strategies, habitat changes
(particularly temperature) have likely reduced movement patterns and summer rearing
distribution. This population rates at moderate risk for this metric because of the loss of
tributary habitat rearing due to flow and temperature.

B.1.b. Phenotypic variation

There are no data to directly assess if any phenotypic traits have been substantially changed or
lost, thus, they must inferred from habitat data. We hypothesize that there has been some
reduction in variability of traits, such as adult entry and migration timing through the Columbia
and John Day rivers, as well as juvenile migration timing. Although the distribution of these
types of traits has likely been altered, the magnitude has likely not been substantial. Habitat
conditions and absence of significant major phenotypic selective pressures indicate this
population is at low risk.

B.1.c. Genetic variation

There are limited genetic data for John Day River populations, and no samples have been
analyzed for the Lower Mainstem population. The major concern regarding genetic variation
within the Lower Mainstem population relates to the spawner composition and potential genetic
effects of out-of-DPS hatchery strays. There are no past population bottlenecks or intentional
hatchery practices that would influence genetic variation. Due to the high proportion of hatchery
strays and the lack of genetic data for this population, we have rated this metric as moderate
risk. Samples were collected in 2005 and 2006 to provide an assessment of the genetic
characteristics of the Lower Mainstem population. These data will allow for a more informed
assessment of the genetic variation in the future.

B.2.a. Spawner composition

(1) Out-of-DPS spawners: Based on coded wire tags (CWTs) recovered primarily from
recreational fisheries, the proportion of out-of-DPS hatchery spawners in the Lower Mainstem
John Day River population has ranged from 0.1 in the early 1990s to 0.18 in 2004, with a mean
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of 0.07. The trend from the early 1990s to 2005 has shown a consistent increase in hatchery
proportion through time. The hatchery fish originate primarily from the Snake River Basin. Due
to the combined effects of the high hatchery fraction, the increasing trend through time, and the
origin of the strays, this population rates at high risk for this metric.

(2) Out-of-MPG spawners from within the DPS: There have been a total of four CWTs
recovered from fish in the John Day River from out-of-MPG within-DPS origin. Three
originated from the Umatilla Hatchery program and one from the Deschutes Hatchery program.
It appears very few within-DPS hatchery fish stray into the John Day River, thus the rating is low
risk for this metric.

(3) Out-of-population spawners from within the MPG: There are no steelhead hatchery programs
operated within the John Day River basin; therefore, this metric is rated as very low risk.

(4) Within-population hatchery spawners: There are no steelhead hatchery programs operated
within the John Day River basin; therefore, this metric is rated as very low risk.

The overall spawner composition rating is high risk due to the high proportion of out-of-DPS
strays that potentially spawn in this population.

B.3.a. Distribution of population across habitat types

The intrinsic potential distribution of the Lower Mainstem John Day River population
encompassed seven ecoregions (Figure 6), although only two had values greater than 10%.
There has been little change in distribution among ecoregions and no substantial reductions. All
ecoregions that had significant use historically remain in use currently (Table 3). The rating is
low risk for this metric.

B-63



Appendix B
Oregon Mid-C Steelhead Recovery Plan

Lower Mainstem ]ohn Day River Summer Steelhead (]DLMT-S)
Population boundary |:| Rufus, Rwe‘& : ’ e -"..;Ec."°
Major spawning area D ..Chenowethl Iﬂbﬂ\ o ah 1 . ;"

Minor spawning area [ | the Ballesf* g

Intrinsic potential ~
Weighted Bankfull Area / 200m reach |-~

S wlone

0-500 :
501-1800 —— Lexington.,
15071 - 2000  e—— 4 \
Grass Valle) L L
2001-3000 o | Heppners——
3001 - 5000 CE—— b | e

s

Maupin

Ecoregion (EPA level 4)

Deschutes River Valley ©

Deschutes/John Day Canyons 10k |
John Day/ Clamo Highlands 11
John Day/Clarne Uplands 11a

o ) .Long Crask.™
Maritime-Influenced Zone 11lc “~.Madras

Melange Meto\"l.i,us."

Mesic Forest Zone 11l
0Oak/Conifer Foothills 8¢
Pleistocene Lake Basins ' 10e,
Umatilla Dissected Uplands 10n

Umatilla Plateau 10¢

" | Mount Vernon|
Yakima Folds 10g N 1 !Prmev"le, L 4

20
Jun 30, 2008
— Hn

Figure 6. Lower Mainstem John Day River summer steelhead population spawning distribution across EPA
level 1V ecoregions.

Table 3. Proportion of current spawning areas across EPA level 1V ecoregions of the Lower Mainstem John
Day River summer steelhead population.

Ecoregion % of historical spawning area (non- % of currently occupied spawning area
& temp. limited) (non-temp. limited)
Deschutes/John Day Canyons 32.0 354
John Day Clarno Highlands 5.2 7.9
John Day Clarno Uplands 46.6 42.7
Mesic Forest Zone 0.2 0.4
Pleistocene Lake Basins 6.1 0.1
Umatilla Dissected Uplands 2.7 4.7
Umatilla Plateau 7.2 8.9
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B.4.a. Selective change in natural processes or selective impacts

Hydropower system: This population passes three dams on the lower mainstem Columbia River
in its seaward and spawning migrations. The hydropower system and associated reservoirs
appear to impose some selection on smolt and adult migration timing. All hydropower effects
have persisted for multiple generations and are ongoing.

Adult migration timing: The dams create a thermal barrier in the reservoirs that delays
and potentially induces some mortality of migrating adults. This barrier is diminished
later in the migration season. Because the timing of the barrier varies from year to year
and does not develop in some years, and the degree of differential survival is likely low
although not well-understood, we rate the selection intensity as low. Heritability of this
trait is high; thus, the hydropower rating for this trait is moderate risk.

Harvest: Harvest has the potential to affect migration timing, maturation timing, and size.
However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally
less than 10% annually. Although some harvest may be size-selective for larger fish, the
selective mortality would affect slightly more than 2% of the total population. There may be a
very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon
fishery, and while heritability of adult migration timing is high, the impacts would be negligible.
There is very limited tribal harvest of natural-origin fish within the John Day River subbasin.
Impacts from the recreational fishery are incidental to the harvest of hatchery-origin fish and are
not selective. No phenotypic traits appear to be at risk as a result of this activity. The harvest
rating is low risk for all traits.

Hatcheries: There are no steelhead hatchery programs operated within the population; therefore,
the hatchery rating is very low risk for all traits.

Habitat: Altered flow and increased temperatures in spawning, rearing, and the mainstem
migration corridor, which have been in place for many generations and are ongoing, likely
impose some selection on juvenile and adult migration timing.

Adult migration timing: Low flows in the late summer and early fall in the John Day
River likely expose adults that enter the river early to above normal mortality rates.

Adult migration timing is highly heritable, but a negligible proportion of the population is
likely subject to these effects. Thus, the impact of habitat changes on this trait is low
risk.

Juvenile migration timing: Late spring and early summer temperatures are elevated
relative to historical conditions. There has likely been some affect on juvenile migration
timing as late spring and early summer river temperatures can reach stressful levels in
some years in the John Day River mainstem. Selection intensity is considered negligible
and the heritability of this trait is moderate to low. The impact of habitat changes on this
trait is low risk.

Other: A population of Caspian terns in the estuary has been artificially enhanced by a

combination of increased habitat (created by dredge spoils) and artificially increased food
availability (large-scale releases of hatchery smolts). These terns appear to exert a size-selective
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predation pressure that primarily impacts the large steelhead smolts. The rate of predation is
highest during tern nesting season in May. This pressure may affect smolt migration timing.

Juvenile migration timing: Steelhead smolts pass through the estuary from April to June.
The relatively high predation (10%) on smolts in May could select for earlier and later
out-migrants. However, heritability of this trait has not been assessed, so we assume a
moderate to low heritability. Because this predation occurs at the peak of migration, the
impact of this selective factor is low risk.

There is only one trait that has a moderate rating for one selective activity. Therefore, the overall
selectivity rating for this population is low risk.
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Spatial Structure and Diversity Summary

The integrated spatial structure/diversity rating is Moderate Risk for the Lower Mainstem John
Day River population (Table 4). The rating for Goal A (allowing natural rates and level of
spatially mediated processes) was very low risk. The current spawner distribution is similar to
historic with all MaSAs occupied. The MiSAs that are currently unoccupied have little influence
on gaps and continuity, and spawners are spread over a very broad geographic area.

The rating for Goal B (maintaining natural levels of variation) was moderate risk. This rating
was a result of moderate risk for life history and genetic variation and high risk for spawner
composition out-of-DPS hatchery strays. The magnitude and trend in out-of-DPS hatchery
strays are of significant concern. Analysis of genetic information will yield considerable insight
into the genetic characteristics of this population. The extent of hatchery introgression will be
useful information for future spatial structure/diversity risk assessments.

Table 4. Spatial structure and diversity risk rating of the Lower Mainstem John Day River summer
steelhead population.

Metric Risk Assessment Scores
Metric Factor Mechanism Goal Population
Ala VL (2) VL (2)
Very Low Risk Very Low Risk

A.lb VL (2) VL (2) (Mean = 2) r({/[ean ~ )

Alc VL (2) VL (2)

B.la M (0) M (0)

B.1.b L (1) L (1) Moderate (0)

B.l.c M (0) M (0)

Moderate Risk
B.2.a(1) H(-1)
B.2.a(2) L(1) L Moderate Risk (0)
H‘*‘v’(}_‘ll)mk High Risk (-1)

B.2.a(3) VL (2)
B.2.a(4) VL (2)

B3.a L(1) L) L)

B4a L) L(1) L(1)
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Overall Viability Rating

The Lower Mainstem John Day River summer steelhead population does not meet viability

criteria. However, the population does meet criteria to be rated as MAINTAINED (Figure 7).
Overall abundance and productivity is rated at Moderate Risk. The 10-year geometric mean

abundance of natural-origin spawners is 1,800, which is 80% of the minimum abundance

threshold of 2,250. The 19-year geometric mean productivity (2.99 R/S; Table 6) exceeds the
minimum required productivity of 1.19 R/S at the abundance threshold. Overall spatial structure
and diversity is also rated at Moderate Risk. To achieve a viable rating, this population must
improve in both abundance/productivity and spatial structure/diversity. Out-of-DPS spawners
are the most influential factor on diversity risk. Additional data are needed to better quantify

spawner composition to reduce the uncertainty associated with this risk metric.

Spatial Structure/Diversity Risk

Very Low Low Moderate High
Very Low
(<1%) HV HV \ M
Low
V V \ M
Abundance/ (1-5%)
Productivity
Risk M
I\g()d;;?/te M M Lower Mainstem HR
(6 -25%) John Day River
High
(>25%) HR HR HR HR

Figure 7. Lower Mainstem John Day River summer steelhead population risk ratings integrated across the

four viable salmonid population (VSP) metrics. Viability Key: HV — Highly Viable; V - Viable; M -

Maintained; HR — High Risk; Shaded cells — does not meet viability criteria (darkest cells are at greatest risk).
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Data Summary — Lower Mainstem John Day River

Data type: Redd count expansion - Index area redd counts expanded to total population estimate
by applying ratio of average redd densities (samples across all areas to samples from
index reaches) from EMAP surveys. Assumed 2.1 fish per redd.

Smolt-to-Adult Return rate (SAR): Mid-Columbia composite series (see Methods).

Table 5. Abundance and productivity data used for curve fits and R/S analysis of the Lower Mainstem John
Day River summer steelhead population. Bold values used in estimating the current productivity (Table 6).

SAR Adj.

Brood Year Spawners  %Wild Natural Run  Nat. Rtns R/S Factor Adj. Rtns Adj. R/S
1980 2329 1.00 2329 2749 1.18 0.50 1388 0.60
1981 2420 1.00 2420 5525 2.28 0.68 3773 1.56
1982 1714 1.00 1714 8654 5.05 0.46 3955 2.31
1983 1815 1.00 1815 7493 4.13 0.52 3924 2.16
1984 1916 1.00 1916 3776 1.97 0.65 2442 1.27
1985 2521 1.00 2521 2154 0.85 0.46 989 0.39
1986 7468 1.00 7468 1716 0.23 0.94 1618 0.22
1987 10557 1.00 10557 1515 0.14 2.18 3297 0.31
1988 5546 1.00 5546 1348 0.24 0.99 1335 0.24
1989 2366 1.00 2366 774 0.33 0.96 744 0.31
1990 2133 1.00 2133 703 0.33 2.83 1990 0.93
1991 1264 1.00 1264 898 0.71 2.33 2096 1.66
1992 1917 0.99 1889 945 0.49 1.88 1777 0.93
1993 986 0.99 972 892 0.90 1.18 1054 1.07
1994 593 0.97 577 1682 2.84 1.07 1801 3.04
1995 806 0.94 755 3890 4.83 1.23 4765 5.92
1996 1115 0.93 1041 5597 5.02 1.03 5776 5.18
1997 960 0.95 911 5527 5.75 0.76 4218 4.39
1998 652 0.96 625 3929 6.02 0.49 1926 2.95
1999 1933 0.98 1894

2000 6058 0.91 5524

2001 6096 0.91 5553

2002 7231 0.87 6257

2003 2512 0.85 2134

2004 1688 0.82 1380

2005 671 0.84 563

Table 6. Lower Mainstem John Day River summer steelhead population geometric mean abundance and
productivity estimates (values used for current productivity and abundance are shown in boxes).

R/S measures Lambda measures Abundance
Not adjusted SAR adjusted Not adjusted Nat. origin
delimited 'median 75% threshold median 75% threshold |1987-1998 1980-1998 |geomean
Point Est. 3.02 2.85 2.59 |12.99 0.97 1.02 1800 |
Std. Err. 0.25 0.34 0.18 0.24 0.35 0.35 0.29
count 9 7 9 7 12 19 10

Table 7. Stock-recruitment curve fit parameter estimates for the Lower Mainstem John Day River summer
steelhead population. Biologically unrealistic or highly uncertain values are highlighted in grey.

Not adjusted for SAR Adjusted for SAR
SR Model a SE b SE adj.var  auto AlCc a SE b SE adj.var  auto AlCc
Rand-Walk ~ 1.24 0.35 nla nla 0.37 0.87 66.3 1.18 0.28 nla n/a 0.34 0.82 59.6
Const. Rec 2325 426 nla nla nla nla 50.1 2202 287 nla nla nla nla 37.2
Bev-Holt 50 110 2392 476 0.16 0.86 53.2 50 91 2264 326 0.27 0.42 40.3
Hock-Stk 3.58 0.66 652 1 0.16 0.86 52.9 2.99 1.20 750 317 0.26 0.42 39.8
Ricker 3.08 0.86 0.00035 0.00008 0.29 0.77 55.4 2.52 0.59 0.00030 0.00007 0.42 0.40 48.6
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Figure 8. Lower Mainstem John Day River summer steelhead population stock recruitment curves.
Bold points were used in estimating the current productivity. Data were not adjusted for marine

survival.
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Figure 9. Lower Mainstem John Day River summer steelhead population stock recruitment curves.
Bold points were used in estimating the current productivity. Data were adjusted for marine survival.
Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb
at the geometric mean productivity at low to moderate abundance (Table 2) and fitting a capacity

estimate to the data series.
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North Fork John Day River Summer Steelhead Population

The North Fork John Day River summer steelhead population (Figure 1) is one of five

populations in the John Day River MPG within the Mid-Columbia steelhead DPS. All five
populations in this MPG are summer run.

North Fork John Day River Summer Steelhead (JDNF]-s)
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Figure 1. North Fork John Day River summer steelhead population boundary and major (MaSA) and minor
(MiSA) spawning areas.

IMiles:

The Interior Columbia Technical Recovery Team (ICTRT) classified the North Fork population
as “large” in size and complexity (Table 1) based on historical habitat potential (ICTRT 2007).
A steelhead population classified as large has a mean minimum abundance threshold criteria of
1,500 natural-origin spawners with sufficient intrinsic productivity (> 1.26 recruits per spawner
at the abundance threshold level) to achieve a 5% or less risk (“low risk™) of extinction over a
100-year timeframe. In order for the North Fork John Day River population to achieve a 1% or
less risk (“very low risk™) of extinction over 100 years, productivity would need to be at or
greater than 1.53 recruits per spawner at the minimum abundance threshold.
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Table 1. North Fork John Day River summer steelhead population basin statistics and intrinsic potential
analysis summary.

Drainage area (km?) 4,788

Stream lengths km (total) * 1,823

Stream lengths km (below natural barriers) * 1,678

Branched stream area weighted by intrinsic potential (km?) 5.221

Branched stream area km” (weighted and temp. limited) 4917

Total stream area weighted by intrinsic potential (km®) 6.867

Total stream area weighted by intrinsic potential (km?) temp limited ° 6.474

Size / Complexity category Large / “B” (dendritic)
Number of major spawning areas (MaSAs) 8

Number of minor spawning areas (MiSAs) 7

a. All stream segments > 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where the mean weekly modeled water temperature was > 22°C.

Current Abundance and Productivity

Current (1965-2005) total spawner abundance (number of adult spawners in natural production
areas) has ranged from 369 in 1990 to 10,235 in 1965 (Figure 2). Abundance estimates are
based on expanded redd counts. Index surveys of steelhead redds from the Oregon Department
of Fish and Wildlife (ODFW), John Day District, were used for the historical dataset. We used
index surveys that showed relatively consistent visitation through years. Survey data from
Beaver, Fox, North Fork Trail, Middle Fork Trail, Wall and Wilson creeks were used in the
analyses. The current spawning distribution was used for the miles of available habitat within
the population’s range. The index redd densities were then multiplied by a correction factor
based on the ratio of index densities to EMAP (Environmental Monitoring and Assessment
Program) densities for 2004-2005; this ratio was consistent for these years (0.36, 0.35). The
estimated redd density for the entire spawning area (0.355 x index density) was multiplied by the
total miles of currently utilized spawning habitat. Total annual redds were converted to fish by
multiplying the total annual number of redds by the number of fish per redd. Fish/redd ratios
were developed from survey data on Deer Creek in the Grande Ronde River basin. The ratio is
an average from four years of data of complete and repeated surveys (censuses) of redds above a
weir where we have a complete count; the calculated average fish per redd estimate was 2.1.

The hatchery-origin/natural-origin composition of spawners were computed separately for the
Lower Mainstem John Day River population and combined for all other populations in the MPG.
Data used to represent the North Fork population included observations of positively identified
fin-clipped spawners (1992-present) from spawning survey observations in the four populations
above the Lower Mainstem, and observations from rotary screw trap and seine collections of
adults (2000-present). There is evidence from the Deschutes River that hatchery straying was
substantially lower before 1992, and since the source of strays in the John Day River basin is the
same as the Deschutes River, we are assuming a similar trend. No other data are available for
earlier years so the hatchery fraction was set at zero. Age composition was derived from scale
readings of creel sampled unmarked fish collected during the 1980s above Tumwater Falls.

Recent year natural spawners include returns originating from naturally spawning parents, and a
small fraction of strays from the Snake and Columbia River hatchery programs. Since
documentation of hatchery strays began in 1992, spawners originating from naturally spawning
parents have comprised an average of 93% of the spawners, ranging from 87-99%.
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Abundance in recent years has been
moderately variable. The 10-year (1996-
2005) geometric mean abundance of
natural-origin spawners was 1,740
(1,898 total spawners; Table 2). During
the period 1979-1998, recruits per
spawner (R/S, in terms of spawner to
spawner) for steelhead in the North Fork
John Day River ranged from 0.10 in
1985 t0 3.07 in 1991. The annual R/S
estimates were adjusted to reflect the
average smolt-to-adult return rate (SAR).
The 20-year (1979-1998) geometric
mean productivity was 2.41 R/S,
adjusted for SAR and delimited at 75%
(1,125 spawners) of the abundance
threshold (Table 2).
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Figure 2. North Fork John Day River summer steelhead
population spawner abundance estimates (1966-2005).

Table 2. North Fork John Day River summer steelhead population abundance and productivity estimates.

Abundance/Productivity Statistics Estimate (Range)

Abundance: natural-origin spawners (10-year geometric mean, range) 1740 (369-10,235)
Proportion: natural-origin spawners (10-year geometric mean, range) 0.93 (0.87-1.00)

Estimate  (90% CI)° SE
Intrinsic productivity (20-year R/S, SAR adjusted & delimited) * 241 (1.31-4.42) 0.22
Productivity (20-year Beverton-Holt fit, SAR adjusted) n/a n/a

Trend Statistics (1980-2005) Estimate  (95% CI) P>1.0

In(natural-origin spawner abundance) 0.99 (0.95-1.16)
Population growth rate (1): Hatchery effectiveness = 1.0 1.00 (0.79-1.25) 0.48
Population growth rate (A): Hatchery effectiveness = 0.0 1.00 (0.80-1.26) 0.51

a. Delimited productivity excludes any recruit/spawner pair where spawner number >75% of population’s minimum abundance
threshold. This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk.

The North Fork John Day River
population is at Very Low Risk
based on current abundance and
productivity. The point estimate for
abundance and productivity is above
the 1% risk curve (Figure 3) and the
lower end of the 98% confidence
interval (CI) for productivity is
above the 25% risk curve.

The abundance of natural-origin
spawners in the North Fork

population has fluctuated substantially
over the recent 20-year period. The
average trend in natural-origin spawner
abundance has been 0.99; the
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Figure 3. North Fork John Day River summer steelhead
population current abundance and productivity (A/P)
compared to DPS viability curve. Ellipse = 1 SE about the
point estimate. Error bars =90% CI for A, 98% CI for P (if
point estimate >19%b risk curve, the uncertainty test is <1%
probability the combined A/P is at high risk).
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population growth rate metric (calculated with relative hatchery effectiveness set to 1.0) was
1.00 for the same period (Table 2). The pattern in returns from 1991 through 2005 is similar to
the pattern for several other Mid-Columbia DPS steelhead populations, including the Deschutes
River Eastside—an increasing trend beginning in 1996 followed by an abrupt decrease to levels
observed in the early 1990s. The estimated proportion of spawners of hatchery-origin has
averaged approximately 7% for the period. The relative effectiveness of hatchery-origin
spawners in contributing to natural production in this population is not known. Setting the value
to 0.0 did not change the point estimate of the average population growth rate for the period,
although the probability of exceeding 1.0 increased slightly from 0.48 to 0.51.

Spatial Structure and Diversity

The ICTRT has identified eight major spawning areas (MaSAs) and seven minor spawning areas
(MiSAs) within the North Fork John Day River steelhead population (Figure 4). Spawning is
distributed broadly throughout the population boundaries including many tributaries and
mainstem areas of Cottonwood, Camas, Desolation, and Granite creeks and the upper North Fork
John Day River. Spawners in the North Fork John Day River are primarily natural-origin fish;
however, outside-DPS hatchery fish, primarily from Snake River stocks, are present in the North
Fork population.
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Figure 4. North Fork John Day River summer steelhead population distribution of intrinsic potential
habitat across major (MaSAs) and minor spawning areas (MiSAs). White bars represent areas that could
potentially have had historical temperature limitations.
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Factors and Metrics

A.l.a. Number and spatial arrangement of spawning areas

The North Fork John Day River population has eight MaSAs and seven MiSAs which are
distributed in a complex dendritic pattern. Based on the ODFW spawner distribution database
all eight MaSAs and seven MiSAs are currently occupied and a total of 1,194 km are presently
used for spawning (Figure 5). The North Fork population rates at very low risk for this metric
because it has more than four MaSAs occupied in a dendritic configuration.
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A.lLb. Spatial extent or range of population

The current spawner distribution mirrors the historical distribution represented by the intrinsic
potential analyses. All MaSAs and MiSAs are currently occupied (Figure 5). The current spatial
extent and range criteria rating for the North Fork population is very low risk. Index area
spawning surveys are conducted in six spawning tributaries in the North Fork population.

North Fork John Day River Summer Steelhead (JDNF]-5)
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Figure 5. North Fork John Day River summer steelhead population current spawning distribution and
spawning area occupancy designations.

[ ] Whilirs

A.l.c. Increase or decrease in gaps or continuities between spawning aggregates

There have been no significant increases in gaps between spawning areas. Connectivity between
historic spawning areas has remained relatively unchanged. The North Fork population rates at
very low risk for gaps.

B.1.a. Major life history strategies

There are limited data for evaluating specific life history patterns of North Fork John Day River
steelhead, and therefore we use habitat information to infer changes in life history strategies. A
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significant proportion of the North Fork population resides in wilderness area with habitat
conditions that are relatively unaltered. Habitat conditions throughout the population do
theoretically provide the opportunity for expression of all historic life history strategies. The
North Fork John Day River population is an A-run population with ocean migration occurring
predominantly at age 2 and age 3, and adults returning after one or two years in the ocean. These
life history patterns are consistent with what we observe for most A-run populations. We have
no evidence of loss of major life history strategies, thus the rating is very low risk for this
metric.

B.1.b. Phenotypic variation

Data were not available to evaluate if any phenotypic traits have been lost. We used habitat
information to infer potential changes in phenotypic traits. Relatively unaltered habitat
conditions across a significant proportion of the population results in the absence of significant
phenotypic selective pressures, thus the population is at very low risk for loss of phenotypic
traits.

B.1.c. Genetic variation

There are limited genetic data for John Day River steelhead populations, with only one sample
from the North Fork population. The populations within the John Day MPG are not well
differentiated from one another. There is no biological basis to explain why the samples did not
show normal differentiation. There are no past events, such as severe population bottlenecks or
hatchery outplanting that would explain these results. There are out-of-DPS strays in the John
Day River basin but the degree of introgression is unknown, and the past genetic samples, which
were collected in the 1980s, were taken at a time when stray proportions were likely lower than
in recent years. We have assigned a rating of low risk for this metric. This rating is driven by
the balance between apparent similarity within and between populations and the relative degree
of differentiation. Samples were collected in 2005 that will better inform the risk assessment for
genetic variation in the future.

B.2.a. Spawner composition

(1) Out-of-DPS spawners: Available data were inadequate to estimate the out-of-DPS hatchery
fraction specifically for the North Fork population. The estimates derived were based on data
from a composite of the four populations (South Fork, Middle Fork, Upper John Day, and North
Fork) in the John Day River MPG that are above the Lower Mainstem population. These
estimates were calculated from observations from spawning surveys and kelt collections seined
from the mainstem. Since 1992, the estimated hatchery fraction ranged from 0.01-0.13. The
mean hatchery fraction was 0.067. Based on coded wire tags (CWTs) recovered primarily from
recreational fisheries, the majority of stray hatchery fish originate from Snake River hatcheries.
Given that the hatchery fraction of out-of-DPS strays is estimated to be greater than 0.05 for two
or more generations, the rating is high risk for this metric.

(2) Out-of-MPG spawners from within the DPS: There have been four fish with CWTs
recovered in the John Day River from out-of-MPG within-DPS origin. Three originated from
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the Umatilla Hatchery program and one from the Deschutes. It appears very few within-DPS
hatchery fish stray into the John Day River, thus the rating is low risk for this metric.

(3) Out-of-population spawners from within the MPG: There are no steelhead hatchery
programs operated within the John Day River basin, therefore this metric is rated very low risk.

(4) Within-population hatchery spawners: There are no steelhead hatchery programs operated
within the John Day River basin, therefore this metric is rated as very low risk.

The overall rating for the spawner composition metric is high risk due to the high proportion of
out-of-DPS strays that spawn naturally in this population.

B.3.a. Distribution of population across habitat types

The intrinsic potential distribution of the North Fork John Day River summer steelhead
population encompassed six ecoregions, with the John Day Clarno Highlands and Mesic Forest
zone comprising slightly over 60% of the distribution (Table 3). There are four ecoregions that
comprise greater than 10% of the historic distribution. There has been little change in ecoregion
distribution between intrinsic and current distribution with all six ecoregions currently occupied
at nearly identical proportions as the intrinsic distribution (Figure 6). There have been no
substantial reductions in any of the ecoregions. The rating for this metric is very low risk.
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Figure 6. North Fork John Day River summer steelhead population spawning distribution across EPA level
IV ecoregions.

Table 3. North Fork John Day River summer steelhead population proportion of current spawning areas
across EPA level 1V ecoregions.

Ecoregion % of historical spawning area % of currently occupied spawning
& (non-temp. limited) area (non-temp. limited)

Cold Basins 8.3 10.4
John Day Clarno Highlands 27.0 26.4
John Day Clarno Uplands 26.6 16.9
Maritime-Influenced Zone 10.4 11.9
Melange 24 33

Mesic Forest Zone 253 31.2
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B.4.a. Selective change in natural processes or selective impacts

Hydropower system: This population crosses three dams on the lower mainstem Columbia River
in its seaward and spawning migrations. The hydropower system and associated reservoirs
appear to impose some selection on smolt and adult migration timing. All hydropower effects
have persisted for multiple generations and are ongoing.

Adult migration timing: These dams establish a thermal barrier in the reservoirs that
delays and potentially induces some mortality of migrating adults. This barrier is
diminished later in the migration season. Because the timing of the barrier varies from
year to year and does not develop in some years, and the degree of differential survival is
likely low and not well-understood, we rate the selection intensity as low. Heritability of
this trait is high, thus the hydropower rating for this trait is moderate risk.

Harvest: Harvest has the potential to affect migration timing, maturation timing and size.
However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally
less than 10% annually. Although some harvest may be size-selective for larger fish, the
selective mortality would affect slightly more than 2% of the total population. There may be a
very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon
fishery, and while heritability of adult migration timing is high, the impacts are slight enough to
be negligible. There is very limited tribal harvest of natural-origin fish within the John Day River
subbasin; impacts from the recreational fishery are incidental to hatchery-origin fish harvest and
are not selective. No phenotypic traits appear to be at risk as a result of this activity. The
harvest rating is low risk for all traits.

Hatcheries: There are no steelhead hatchery programs operated within the population; therefore,
the hatchery rating is very low risk for all traits.

Habitat: Little change in flow profile and temperature has occurred within the population
boundaries. However, some change has occurred in the mainstem John Day River which would
affect the North Fork population.

Adult migration timing: Low flows in the late summer and early fall in the John Day
River likely expose adults that enter the river early to above normal mortality rates.

Adult migration timing is highly heritable, but a negligible proportion of the population is
likely subject to these effects. Thus, the impact of habitat changes on this trait is low.

Juvenile migration timing: Late spring and early summer temperatures are elevated
relative to historical conditions. There has likely been some effect on juvenile migration
timing as temperatures can reach stressful levels in the John Day River mainstem in late
spring and early summer in some years. Selection intensity is considered negligible and
the heritability of this trait is moderate to low. The rating for this trait is low risk.

Other: A population of Caspian terns in the estuary has been artificially enhanced by a
combination of increased habitat (created by dredge spoils) and artificially increased food
availability (large-scale releases of hatchery smolts). These terns appear to exert a size-selective
predation pressure that primarily impacts the large steelhead smolts. The rate of predation is
highest during tern nesting season in May. This pressure may affect smolt migration timing.

B-80



Appendix B
Oregon Mid-C Steelhead Recovery Plan

Juvenile migration timing: Steelhead smolts pass through the estuary from April to June.
The relatively high predation (10%) on smolts in May could select for earlier and later
out-migrants. However, heritability of this trait has not been assessed, so we assume a
moderate to low heritability. Because this predation occurs at the peak of migration, the
impact of this selective factor is low risk.

There is only one trait that has a moderate rating for one selective activity. Therefore, the overall
selectivity rating for this population is low risk.
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Spatial Structure and Diversity Summary

The combined integrated spatial structure/diversity rating is Low Risk for the North Fork John
Day River population (Table 4). The rating for Goal A (allowing natural rates and level of
spatially mediated processes) was very low risk. The current spawner distribution mimics the
intrinsic distribution. The population is distributed broadly across the landscape in numerous
MaSAs and MiSAs. Good continuity exists between spawning areas and current gaps between
spawning areas are similar to historic gaps.

The rating for Goal B (maintaining natural levels of variation) was low risk. However, there
remains considerable uncertainty about the ratings for genetic variation and out-of-DPS hatchery
strays in the natural spawners. Additional genetic analyses and interpretation is needed to
determine the degree of genetic variation and differentiation, as well as to examine evidence for
degree of stray hatchery fish introgression. We rated the metric for out-of-DPS hatchery strays
as very high. The data used for this rating are a composite from four John Day River
populations. Additional population-specific spawner composition data are needed to improve the
certainty of the out-of-DPS stray hatchery risk rating. If there is significant hatchery
introgression that is affecting the genetic variation through time then the risk rating for “genetic
variation” will increase and the overall risk rating for Goal B and spatial structure/diversity will
also increase.

Table 4. North Fork John Day River summer steelhead population spatial structure and diversity risk
rating.

Metric Risk Assessment Scores
Metric Factor Mechanism Goal Population
Ala VL (2) VL (2)
Very Low Risk Very Low Risk
A.lb VL (2) VL (2) (Mean - 2) &'Aean 22
Alc VL (2) VL (2)
B.la VL (2) VL (2)
B.1.b VL (2) VL (2) Low Risk (1)
B.lc L(1) L (1) L ow Risk
oW RIS
B.2.a(1) H(-1)
Low Risk
B.2.a(2) L (1) . . _
ng(t_xlf){lsk High Risk (1) (Mean = 0.75)
B.2.a(3) VL (2)
B.2.a(4) VL (2)
B3.a VL (2) VL (2) VL (2)
B4a L(1) L(1) L (1)
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Overall Viability Rating

The North Fork John Day River summer steelhead population currently meets ICTRT viability
criteria and is rated HIGHLY VIABLE (Figure 7). Overall abundance and productivity is rated
at Very Low Risk. The 10-year geometric mean abundance of natural-origin spawners is 1,740,
which exceeds the minimum abundance threshold of 1,500. The 20-year geometric mean
productivity (2.41 R/S; Table 6) is well above the 1.26 R/S required at the minimum abundance
threshold. Overall spatial structure and diversity is rated at Low Risk. The ratings for genetic
variation and out-of-DPS hatchery-origin spawner composition were the most influential on the
overall spatial structure/diversity assessment. There is considerable uncertainty regarding the
genetic effect of out-of-DPS strays, as well as the actual proportion of natural spawners that are
hatchery strays. There are limited population-specific data to estimate the spawner composition
in the North Fork population. Enhanced monitoring efforts should be undertaken to develop
better estimates of the composition of North Fork John Day River spawners.

Spatial Structure/Diversity Risk

Very Low Low Moderate High
HV
Ve?; (!/_OW HV North Fork John V M
( o) Day River
Low
Abundance/ (1-5%) v v V M
Productivity
Risk Moderate
(6.—25%) M M M HR
High
(>25%) HR HR HR HR

Figure 7. North Fork John Day River summer steelhead population risk ratings integrated across the four
viable salmonid population (VSP) metrics. Viability Key: HV — Highly Viable; V - Viable; M — Maintained;
HR - High Risk; Shaded cells - does not meet viability criteria (darkest cells are at greatest risk).
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Data Summary — North Fork John Day River

Data type: Redd count expansion - Index area redd counts expanded to total population estimate
by applying ratio of average redd densities (samples across all areas to samples from
index reaches) from EMAP surveys. Assumed 2.1 fish per redd.

Smolt-to-Adult Return rate (SAR): Mid-Columbia composite series (see Methods).

Table 5. North Fork John Day River summer steelhead population abundance and productivity data used
for curve fits and R/S analysis. Bold values were used in estimating the current productivity (Table 6).

Brood Year Spawners = %Wild Natural Run Nat. Rtns R/S ﬁ:go'?dj " Adj. Rtns Adj. R/S
1979 757 1.00 757 1358 1.79 1.94 2633 3.48
1980 2633 1.00 2633 3167 1.20 0.50 1599 0.61
1981 2390 1.00 2390 5041 2.1 0.68 3442 1.44
1982 2473 1.00 2473 4598 1.86 0.46 2101 0.85
1983 1153 1.00 1153 3383 2.94 0.52 1772 1.54
1984 704 1.00 704 1521 2.16 0.65 984 1.40
1985 5264 1.00 5264 522 0.10 0.46 240 0.05
1986 4895 1.00 4895 563 0.11 0.94 531 0.11
1987 4754 1.00 4754 1240 0.26 2.18 2699 0.57
1988 2603 1.00 2603 1460 0.56 0.99 1446 0.56
1989 687 1.00 687 925 1.35 0.96 889 1.29
1990 369 1.00 369 955 2.59 2.83 2703 7.33
1991 415 1.00 415 1274 3.07 2.33 2973 7.16
1992 2185 0.99 2154 1425 0.65 1.88 2679 1.23
1993 867 0.99 855 1036 1.19 1.18 1224 1.41
1994 1078 0.97 1050 1385 1.29 1.07 1483 1.38
1995 683 0.94 640 1922 2.82 1.23 2355 3.45
1996 2122 0.93 1981 2309 1.09 1.03 2383 1.12
1997 1013 0.95 961 2823 2.79 0.76 2155 2.13
1998 1021 0.96 978 2930 2.87 0.49 1437 1.41
1999 1660 0.98 1626

2000 2350 0.91 2143

2001 2448 0.91 2230

2002 3828 0.90 3444

2003 3093 0.89 2758

2004 1527 0.87 1328

2005 1602 0.87 1393

Table 6. North Fork John Day River summer steelhead population geometric mean abundance and
productivity estimates (values used for current productivity and abundance are shown in boxes).

R/S measures Lambda measures Abundance
Not adjusted SAR adjusted Not adjusted Nat. origin
delimited median 75% threshold median 75% threshold |1987-1998 1979-1998 |geomean
Point Est. 2.07 2.07 2.41 |2.41 [1.01 1.09 |1740 |
Std. Err.  0.12 0.12 0.22 0.22 0.02 0.15 0.13
count 10 10 10 10 12 20 10

Table 7. North Fork John Day River summer steelhead population stock-recruitment curve fit parameter
estimates. Biologically unrealistic or highly uncertain values are highlighted in grey.

Not adjusted for SAR Adjusted for SAR
SR Model a SE SE adj.var  auto AlCc a SE b SE adj.var  auto AlCc
Rand-Walk ~ 1.17 0.27 n/a n/a 0.71 0.55 62.0 1.15 0.30 n/a n/a 1.09 0.46 67.8
Const. Rec 1653 228 n/a n/a n/a n/a 421 1622 230 n/a n/a n/a n/a 43.2
Bev-Holt 12.92 19.48 1871 441 0.18 0.72 44.4 50.00 68.78 1665 252 0.35 0.39 46.4
Hock-Stk 2.03 0.46 951 266 0.21 0.64 435 4.68 0.10 347 1 0.34 0.39 46.0
Ricker 3.76 0.60 0.00061  0.00007 0.13 0.59 315 4.32 0.86 0.00070  0.00008 0.29 0.11 40.1
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Figure 8. North Fork John Day River summer steelhead population stock recruitment curves. Bold points
were used in estimating the current productivity. Data were not adjusted for marine survival.
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Figure 9. North Fork John Day River summer steelhead population stock recruitment curves. Bold
points were used in estimating the current productivity. Data were adjusted for marine survival.
Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending limb
at the geometric mean productivity at low to moderate abundance (Table 2) and fitting a capacity
estimate to the data series.
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Middle Fork John Day River Summer Steelhead Population

The Middle Fork John Day River summer steelhead population (Figure 1) is one of five
populations in the John Day River MPG within the Mid-Columbia steelhead DPS. All five

populations in this MPG are summer run.

Middle Fork John Day River Summer Steelhead (JDMF]-s)
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Figure 1. Middle Fork John Day River summer steelhead population boundary and major (MaSA) and
minor (MiSA) spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the Middle Fork population
as “intermediate” in size and complexity (Table 1) based on historical habitat potential (ICTRT
2007). A steelhead population classified as intermediate has a mean minimum abundance
threshold of 1,000 natural-origin spawners with a sufficient intrinsic productivity (> 1.35 recruits
per spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk”) of
extinction over a 100-year timeframe. In order for the Middle Fork population to achieve a 1%
or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at or
greater than 1.64 recruits per spawner at the minimum abundance threshold.
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Table 1. Middle Fork John Day River summer steelhead population basin statistics and intrinsic potential
analysis summary.

Drainage area (km?) 2,052

Stream lengths km (total) * 704

Stream lengths km (below natural barriers) * 690

Branched stream area weighted by intrinsic potential (km?) 2.592

Branched stream area km” (weighted and temp. limited) 2.592

Total stream area weighted by intrinsic potential (km®) 2.963

Total stream area weighted by intrinsic potential (km?) temp limited ° 2.963

Size / Complexity category Intermediate / “B” (dendritic structure)
Number of major spawning areas (MaSAs) 2

Number of minor spawning areas (MiSAs) 0

a. All stream segments > 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where the mean weekly modeled water temperature was > 22°C.

Current Abundance and Productivity

Current (1966-2005) total spawner abundance (number of adult spawners in natural production
areas) has ranged from 337 in 2005 to 3,538 in 1979 (Figure 2). Abundance estimates are based
on expanded redd counts. Index surveys of steelhead redds from the Oregon Department of Fish
and Wildlife (ODFW), John Day District, were used for the historical dataset. We used index
surveys that showed relatively consistent visitation through years (Beaver, Camp, Deep, and
Lick creeks). The current spawning distribution was used for the miles of available habitat
within each population’s range. The index redd densities were then multiplied by a correction
factor based on the ratio of index densities to EMAP (Environmental Monitoring and
Assessment Program) densities for 2004-2005; the ratio was consistent for these years (0.36,
0.35). The estimated redd density for the entire spawning area (0.355 x index density) was
multiplied by the total miles of currently utilized spawning habitat. Total annual redds were
converted to fish by multiplying the total annual number of redds by the number of fish per redd.
Fish/redd ratios were developed from four years of data of complete and repeated surveys
(censuses) on Deer Creek in the Grande Ronde River basin of redds above a weir where we have
a complete count. The average fish per redd estimate from Deer Creek was 2.1.

The hatchery-origin/natural-origin composition of spawners were computed separately for the
Lower Mainstem John Day River population, and combined for all other populations in the
MPG. Data used to represent the Middle Fork population included observations of positively
identified adipose fin-clipped spawners (1992-present) from spawning survey observations in the
four populations above the Lower Mainstem population, and observations from rotary screw trap
and seine collections of adults (2000-present). There is evidence from the Deschutes River that
hatchery straying was substantially lower before 1992, and because the source of strays in the
John Day River subbasin is the same as the Deschutes River, we are assuming a similar trend.
No other data are available for earlier years so the hatchery fraction was set at zero. Age
composition was derived from scale readings of creel sampled unmarked fish collected during
the 1980s from locations above Tumwater Falls.

Recent year natural spawners include returns originating from naturally spawning parents, and a
small fraction of strays from the Snake and Columbia River hatchery programs. Since
documentation of hatchery strays began in 1992, spawners originating from naturally spawning
parents have comprised an average of 93%, ranging from 87%-99%.
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Abundance in recent years has been
moderately variable. The 10-year (1996-
2005) geometric mean abundance of
natural-origin spawners was 756 (Table
2). During the period 1969-1998,
recruits per spawner (R/S, in terms of
spawner to spawner) for steelhead in the
Middle Fork John Day River ranged
from 0.17 in 1992 to 3.84 in 1997. The
annual R/S estimates were adjusted to
reflect the average smolt-to-adult return
rate (SAR). The 20-year (1979-1998)
geometric mean productivity was 2.45
R/S, adjusted for SAR and delimited at
75% (563 spawners) of the abundance
threshold (Table 2).
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Figure 2. Middle Fork John Day River summer
steelhead spawner abundance estimates (1966-2005).

Table 2. Middle Fork John Day River summer steelhead population abundance and productivity.

Abundance/Productivity Statistics Estimate (Range)

Abundance: natural-origin spawners (10-year geometric mean, range) 756 (195-3538)
Proportion: natural-origin spawners (10-year geometric mean, range) 0.93 (0.87-1.00)

Estimate  (90% CI)° SE
Intrinsic productivity (20-year R/S, SAR adjusted & delimited) * 2.45 (1.81-3.32) 0.16
Productivity (20-year Beverton-Holt fit, SAR adjusted) n/a n/a

Trend Statistics (1980-2005) Estimate  (95% CI) P>1.0

In(natural-origin spawner abundance) 0.97 (0.93-1.06)
Population growth rate (A): Hatchery effectiveness = 1.0 1.00 (0.79-1.26) 0.50
Population growth rate (A): Hatchery effectiveness = 0.0 1.01 (0.80-1.27) 0.53

a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the population’s minimum
abundance threshold. This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk.

The Middle Fork John Day River
population is at Moderate Risk based
on current abundance and productivity.
The point estimate is between the 5%
and 25% risk curves (Figure 3).

The abundance of natural-origin
spawners in the Middle Fork population
has fluctuated substantially over the
recent 20-year period. The average
trend in natural-origin spawner
abundance has been 0.97; the
population growth rate metric
(calculated with relative hatchery
effectiveness set to 1.0) was 1.00 for the
same period (Table 2). The pattern in
returns from 1991 through 2005 is similar
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Figure 3. Middle Fork John Day River summer
steelhead population current abundance/productivity
(A/P) compared to the DPS viability curve. Ellipse =1 SE
about the point estimate. Error bars = 90% CI for A/P.
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to the pattern for several other Mid-Columbia DPS steelhead populations, including the
Deschutes River Eastside—an increasing trend beginning in 1996 followed by an abrupt
decrease to levels observed in the early 1990s. The estimated proportion of spawners of
hatchery-origin has averaged approximately 7% for the period. The relative effectiveness of
hatchery-origin spawners in contributing to natural production in this population is not known.
Setting the value to 0.0, the opposite extreme from 1.0, results in an estimated annual growth rate
of 1.01 (0.53 probability of exceeding 1.0).

Spatial Structure and Diversity

The ICTRT has identified two major spawning areas (MaSAs) and no minor spawning areas
(MiSAs) within the Middle Fork John Day River summer steelhead population (Figure 4).
Spawning is distributed broadly throughout the population boundaries including mainstem areas
in the lower and upper Middle Fork John Day River and Long Creek. There are numerous
tributary spawning streams distributed from the lower end of the population boundary to the
uppermost reaches. Spawners within the Middle Fork John Day River are primarily natural-
origin fish; however, outside-DPS hatchery fish, primarily from Snake River stocks, are present
in the Middle Fork population.

@ non-temperature limited

0% 10% 20% 30% 40% 50% 60% 70% 80%

0O temperature limited

Percentage of Area

Figure 4. Middle Fork John Day River summer steelhead population distribution of intrinsic potential
habitat across major (MaSAs) and minor spawning areas (MiSAs).

Factors and Metrics
A.l.a. Number and spatial arrangement of spawning areas

The Middle Fork population has two MaSAs (no MiSAs) which are distributed in a dendritic
pattern. Based on the ODFW spawner distribution database all of the major and minor spawning
areas are occupied and a total of 546 km are currently used for spawning (Figure 5). The Middle
Fork population rates at low risk because it has two MaSAs occupied in a non-linear
configuration.
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A.l.b. Spatial extent or range of population

The current spawner distribution mirrors the historical distribution as represented by the intrinsic
potential analyses. All MaSAs are currently occupied (Figure 5). The current spatial extent and
range criteria are rated as very low risk for the Middle Fork population. There are four index
spawning survey reaches in the Middle Fork population. Recent spawning ground surveys
results will be analyzed for future viability assessments.
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Figure 5. Middle Fork John Day River summer steelhead population current spawning distribution and
spawning area occupancy designations.

A.l.c. Increase or decrease in gaps or continuities between spawning aggregates

There has been little or no increase in gaps or loss in continuity between spawning areas within
the Middle Fork population. Thus, the Middle Fork population rates as low risk for gaps and
continuity.
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B.1.a. Major life history strategies

There are no direct observations to assess loss in major life history strategies for the Middle Fork
John Day River steelhead population; therefore we infer loss of life history diversity based on
habitat changes. Although habitat conditions, particularly temperature, have been altered
through time, there remains the theoretical opportunity to express diverse life history strategies
similar to intrinsic potential. Juvenile steelhead exhibit diverse patterns of movement throughout
their life cycle and rear in a variety of habitat types. Middle Fork John Day River steelhead are
A-Run steelhead and appear to exhibit typical A-Run age at out-migration and ocean residence
duration. The rating for loss of life history strategies is low risk for this metric.

B.1.b. Phenotypic variation

Current habitat conditions are not such that selective pressures would have significantly changed
or eliminated any phenotypic traits. Mainstem Columbia River migrating corridor temperature
changes and temperature changes in the John Day River have likely altered juvenile migration
timing, thus reducing trait variability. We hypothesize that conditions have not altered the mean
or variability of traits to the point that the risk level rises to moderate. Current habitat conditions
and absence of other significant phenotypic selective pressure indicate that the Middle Fork
population is at low risk for this metric.

B.1.c. Genetic variation

There are limited genetics data for John Day River steelhead populations and only one sample
from the Middle Fork population. The samples from populations within the John Day River
MPG are not well differentiated from one another. However, these samples were taken from a
relatively small geographic area over a short time frame. There is no biological basis for the low
level of differentiation. Samples were collected in the mid-1980s before any significant potential
effects of hatchery strays. There have been no bottlenecks or other demographic factors that
would have resulted in genetic variation impairment. There are out-of-DPS strays in the Middle
Fork population; however the degree of introgression is unknown. We have assigned a rating of
low risk for this metric. This rating is driven by balance between apparent similarity within and
between populations and the relative degree of differentiation within and between the John Day
River populations. Samples from multiple locations were collected in 2005 and will be analyzed
to better inform the risk rating for this metric in the future.

B.2.a. Spawner composition

(1) Out-of-DPS spawners: Inadequate data exist to estimate the out-of-DPS hatchery fraction
specifically for the Middle Fork population. Estimates we used in this assessment were based on
data from a composite of the four populations (South Fork, Middle Fork, Upper John Day, and
North Fork) in the John Day River MPG that are above the Lower Mainstem population. These
estimates are based on observations from spawning surveys and kelt collections seined from the
mainstem. Since 1992, the estimated hatchery fraction ranged from 0.01-0.13. The mean
hatchery fraction was 0.067. Based on recovery of hatchery fish with coded wire tags (CWTs),
primarily from angler caught fish, the majority of stray hatchery fish originate from Snake River
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hatcheries. Given that the hatchery fraction of out-of-DPS strays is estimated to be greater than
0.05 for two or more generations, the rating is high risk for this metric.

(2) Out-of-MPG spawners from within the DPS: There have been four steelhead with CWTs
recovered in the John Day River MPG from out-of-MPG within-DPS origin. Three originated
from the Umatilla Hatchery program and one from the Deschutes. It appears very few within-
DPS hatchery fish stray into the John Day River, thus the rating is low risk for this metric.

(3) Out-of-population spawners from within the MPG: There are no steelhead hatchery
programs operated within the John Day River basin, therefore this metric is rated as very low
risk.

(4) Within-population hatchery spawners: There are no steelhead hatchery programs operated
within the John Day River basin, therefore this metric is rated as very low risk.

The overall rating for the spawner composition metric is high risk, due to the high proportion of
out-of-DPS strays that spawn naturally in this population.
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B.3.a. Distribution of population across habitat types

The intrinsic potential distribution of the Middle Fork population encompassed four ecoregions,
with the John Day Clarno Highlands, John Day Clarno Uplands, and Melange being the
dominant ecoregions (Figure 6). There has been little change in ecoregion distribution between
intrinsic and current. All MaSAs in the intrinsic distribution are currently occupied in a similar
distribution pattern (Table 3). The rating is low risk for this metric.
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Figure 6. Middle Fork John Day River summer steelhead population spawning distribution across EPA level
IV ecoregions.

Table 3. Middle Fork John Day River summer steelhead population proportion of current spawning areas
across EPA level 1V ecoregions.

Ecoregion % of historical spawning area (non- % of currently occupied spawning
g temp. limited) area (non-temp. limited)
John Day Clarno Highlands 30.9 37.7
John Day Clarno Uplands 46.2 38.2
Melange 19.6 22.2
Mesic Forest Zone 33 2.0
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B.4.a. Selective change in natural processes or selective impacts

Hydropower system: This population crosses three dams on the lower mainstem Columbia River
in its seaward and spawning migrations. The hydropower system and associated reservoirs
appear to impose some selection on smolt and adult migration timing. All hydropower effects
have persisted for multiple generations and are ongoing.

Adult migration timing: These dams establish a thermal barrier in the reservoirs that
delays and potentially induces some mortality of migrating adults. This barrier is
diminished later in the migration season. Because the timing of the barrier varies from
year to year and does not develop in some years, and the degree of differential survival is
likely low and not well-understood, we rate the selection intensity as low. Heritability of
this trait is high, thus the hydropower rating for this trait is moderate risk.

Harvest: Harvest has the potential to affect migration timing, maturation timing and size.
However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally
less than 10% annually. Although some harvest may be size-selective for larger fish, the
selective mortality would affect slightly more than 2% of the total population. There may be a
very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon
fishery, and while heritability of adult migration timing is high, the impacts are slight enough to
be negligible. There is very limited tribal harvest of natural-origin fish within the John Day River
subbasin; impacts from the recreational fishery are incidental to hatchery-origin fish harvest and
are not selective. No phenotypic traits appear to be at risk as a result of this activity. The
harvest rating is low risk for all traits.

Hatcheries: There are no steelhead hatchery programs operated within the population; therefore,
the hatchery rating is very low risk for all traits.

Habitat: Altered flow profiles and increased temperatures have been in place for many
generations and are ongoing; there is likely some selection on juvenile and adult migration
timing.

Adult migration timing: Low flows in the late summer and early fall in the John Day
River likely expose adults that enter the river early to above normal mortality rates.

Adult migration timing is highly heritable, but a negligible proportion of the population is
likely subject to these effects. Thus, the impact of habitat changes on this trait is low
risk.

Juvenile migration timing: Late spring and early summer temperatures are elevated
relative to historical conditions. There has likely been some effect on juvenile migration
timing as temperatures can reach stressful levels in the John Day River mainstem in late
spring and early summer in some years. Selection intensity is considered negligible and
the heritability of this trait is moderate to low. The rating for this trait is low risk.

Other: A population of Caspian terns in the estuary has been artificially enhanced by a
combination of increased habitat (created by dredge spoils) and artificially increased food
availability (large-scale releases of hatchery smolts). These terns appear to exert a size-selective
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predation pressure that primarily impacts the large steelhead smolts. The rate of predation is
highest during tern nesting season in May. This pressure may affect smolt migration timing.

Juvenile migration timing: Steelhead smolts pass through the estuary from April to June.
The relatively high predation (10%) on smolts in May could select for earlier and later
out-migrants. However, heritability of this trait has not been assessed, so we assume a
moderate to low heritability. Because this predation occurs at the peak of migration, the
impact of this selective factor is low risk.

There is only one trait that has a moderate rating for one selective activity. Therefore, the overall
selectivity rating for this population is low risk.
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Spatial Structure and Diversity Summary

The integrated spatial structure/diversity rating is Moderate Risk for the Middle Fork John Day
River summer steelhead population (Table 4). The rating for Goal A (allowing natural rates and
levels of spatially mediated processes) was low risk. The current spawner distribution of the
Middle Fork population mimics the intrinsic distribution. The population is distributed broadly
across the landscape, in both MaSAs with adequate gaps and good continuity between spawning
areas.

The rating for Goal B (maintaining natural levels of variation) was moderate risk. Additional
genetics analyses are needed to better assess genetic variation and hatchery introgression. This
population was rated high risk for proportion of out-of-DPS hatchery strays based on a limited
time series of composite John Day River population data. Better population-specific spawner
composition data are needed to better understand the out-of-DPS hatchery stray influence. If
there is significant hatchery introgression that affects genetic variation through time, then the risk
rating may increase.

Table 4. Middle Fork John Day River summer steelhead population spatial structure and diversity risk
rating.

Metric Risk Assessment Scores
Metric Factor Mechanism Goal Population
Ala L (1) L(1)
Low Risk Low Risk
A.lb VL (2) VL (2) (Mean - 1.3) (Mean = 1.3)
Alc L (1) L(1)
B.la L) L (D)
B.Lb L (1) L (1) Low Risk (1)
B.lc L) L (D)
Moderate Risk
B.2.a(1) H(-1)
Moderate Risk
B.2.a(2) L (1) . . _
ng(}-l ll?lsk High Risk (-1) (Mean = 0.5)
B.2.a(3) VL (2)
B.2.a(4) VL (2)
B3a L(1) L (1) L (1)
B4.a L(1) L) L(1)
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Overall Viability Rating

The Middle Fork John Day River summer steelhead population does not currently meet the

ICTRT criteria for viable status. However, the population does meet the criteria to be rated as
MAINTAINED (Figure 7). Overall abundance and productivity is rated at Moderate Risk.

The 10-year geometric mean abundance of natural-origin spawners is 756, which is 76% of the
minimum abundance threshold of 1,000. The 20-year geometric mean productivity (2.45 R/S;
Table 6) exceeds the minimum required productivity of 1.35 R/S at the abundance threshold.
Overall spatial structure and diversity is rated at Low Risk and the lower end of the adjusted
standard error met the low risk criteria. Increased annual abundance would allow this population
to achieve an abundance/productivity risk rating of low and raise the overall viability rating to

viable.

Abundance/
Productivity
Risk

Figure 7. Middle Fork John Day River summer steelhead population risk ratings integrated across the four
viable salmonid population (VSP) metrics. Viability Key: HV — Highly Viable; V — Viable; M — Maintained;
HR - High Risk; Shaded cells - does not meet viability criteria (darkest cells are at greatest risk).

Spatial Structure/Diversity Risk

Very Low Low Moderate High
V"g J;;’W HV HV v M
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Data Summary — Middle Fork John Day River

Data type: Redd count expansion - Index area redd counts expanded to total population estimate
by applying ratio of average redd densities (samples across all areas to samples from
index reaches) from EMAP surveys. Assumed 2.1 fish per redd.

Smolt-to-Adult Return rate (SAR): Mid-Columbia composite series (see Methods).

Table 5. Middle Fork John Day River summer steelhead population abundance and productivity data used
for curve fits and R/S analysis. Bold values were used in estimating the current productivity (Table 6).

Brood Year Spawners %Wild Natural Run  Nat. Rtns R/S §2§0¢dj' Adj. Rtns Adj. R/S
1979 337 1.00 337 971 2.88 1.94 1882 5.58
1980 815 1.00 815 1749 2.15 0.50 883 1.08
1981 1318 1.00 1318 2950 2.24 0.68 2015 1.53
1982 1160 1.00 1160 3238 2.79 0.46 1480 1.28
1983 884 1.00 884 3008 3.40 0.52 1576 1.78
1984 739 1.00 739 2310 3.13 0.65 1494 2.02
1985 2373 1.00 2373 1192 0.50 0.46 547 0.23
1986 3538 1.00 3538 1028 0.29 0.94 969 0.27
1987 2899 1.00 2899 1665 0.57 2.18 3625 1.25
1988 3471 1.00 3471 1726 0.50 0.99 1710 0.49
1989 1433 1.00 1433 849 0.59 0.96 816 0.57
1990 961 1.00 961 701 0.73 2.83 1984 2.07
1991 716 1.00 716 500 0.70 2.33 1166 1.63
1992 2851 0.99 2810 497 0.17 1.88 935 0.33
1993 816 0.99 805 497 0.61 1.18 587 0.72
1994 1008 0.97 981 737 0.73 1.07 789 0.78
1995 480 0.94 450 1016 2.12 1.23 1245 2.59
1996 604 0.93 564 1215 2.01 1.03 1254 2.08
1997 460 0.95 436 1769 3.84 0.76 1350 2.93
1998 477 0.96 457 1762 3.69 0.49 864 1.81
1999 965 0.98 945

2000 1169 0.91 1066

2001 1164 0.91 1061

2002 2933 0.90 2639

2003 1187 0.89 1058

2004 1075 0.87 934

2005 224 0.87 195

Table 6. Middle Fork John Day River summer steelhead population geometric mean abundance and
productivity estimates (values used for current productivity and abundance are shown in boxes).

R/S measures Lambda measures Abundance
Not adjusted SAR adjusted Not adjusted Nat. origin
delimited median 75% threshold median 75% threshold 1987-1998 1979-1998|geomean
Point Est. 2.10 2.34 1.93 |2.45 0.97 1.02 756
Std. Err. 0.21 0.22 0.18 0.16 0.16 0.16 0.22
count 10 7 10 7 12 20 10

Table 7. Middle Fork John Day River summer steelhead population stock-recruitment curve fit parameter
estimates. Biologically unrealistic or highly uncertain values are highlighted in grey.

Not adjusted for SAR Adjusted for SAR
SR Model a SE b SE adj.var  auto AlCc a SE b SE adj.var  auto AlCc
Rand-Wak — 1.17 0.24 nfa nfa 0.43 0.70 58.2 1.15 0.21 nfa n/a 0.62 0.27 53.5
Const. Rec 1247 162 nfa nfa nla nfa 39.8 1224 123 nla nfa nfa nfa 29.3
Bev-Holt 50 302 1284 286 0.11 0.82 426 50 119 1259 154 0.20 0.03 322
Hock-Stk 2.88 1.66 439 259 0.10 0.83 424 3.98 22.87 307 1763 0.20 0.05 321
Ricker 2.99 0.67 0.00069 0.00013 0.15 0.76 43.8 2.71 0.52 0.000626 0.000113 0.27 -0.01 378
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Figure 8. Middle Fork John Day River summer steelhead population stock recruitment curves. Bold
points were used in estimating the current productivity. Data were not adjusted for marine survival.
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Figure 9. Middle Fork John Day River summer steelhead population stock recruitment curves. Bold
points were used in estimating the current productivity. Data were adjusted for marine survival.
Function labeled “Current” is a Hockey Stick function derived by fixing the slope of the ascending
limb at the geometric mean productivity at low to moderate abundance (Table 2) and fitting a capacity
estimate to the data series.
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South Fork John Day River Summer Steelhead Population

The South Fork John Day River summer steelhead population (Figure 1) is one of five
populations in the John Day River MPG within the Mid-Columbia River DPS. All five

populations in this MPG are summer run.
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Figure 1. South Fork John Day River summer steelhead population boundary and major (MaSA) and minor

(MiSA) spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the South Fork population
as “basic” in size and complexity (Table 1) based on historical habitat potential (ICTRT 2007),
which is the smallest population classification. A steelhead population classified as basic has a
minimum abundance threshold criteria of 500 natural-origin spawners with sufficient intrinsic
productivity (> 1.56 recruits per spawner at the minimum abundance threshold) to achieve a 5%
or less risk (“low risk”) of extinction over a 100-year timeframe. In order for the South Fork
population to achieve a 1% or less risk (“very low risk™) of extinction over 100 years,
productivity would need to be at or greater than 2.00 recruits per spawner at the minimum

abundance threshold.
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Table 1. South Fork John Day River summer steelhead basin statistics and intrinsic potential analysis.

Drainage area (km?) 1,570

Stream lengths km (total) * 451

Stream lengths km (below natural barriers) * 226

Branched stream area weighted by intrinsic potential (km?) 0.881

Branched stream area km” (weighted and temp. limited) 0.881

Total stream area weighted by intrinsic potential (km®) 1.030

Total stream area weighted by intrinsic potential (km?”) temp limited ° 1.030

Size / Complexity category Basic / “B” (dendritic structure)
Number of major spawning areas (MaSAs) 3

Number of minor spawning areas (MiSAs) 0

a. All stream segments > 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where the mean weekly modeled water temperature was > 22°C.

Current Abundance and Productivity

Current (1960-2005) total spawner abundance (number of adult spawners in natural production
areas) has ranged from 105 in 1999 to 2,454 in 1962 (Figure 2). Abundance estimates are based
on expanded redd counts. Index surveys of steelhead redds from the Oregon Department of Fish
and Wildlife (ODFW), John Day District, were used for the historical dataset. We used index
surveys that showed relatively consistent visitation through the years. Survey data from Black
Canyon, Deer, upper Murderer’s, lower Murderer’s, Tex, and Wind creeks were used in the
analyses. The current spawning distribution was used for the miles of available habitat within
each population’s range. The index redd densities were then multiplied by a correction factor
based on the ratio of index densities to EMAP (Environmental Monitoring and Assessment
Program) densities for 2004-2005. The ratio was consistent for these years (0.36, 0.35). The
estimated redd density for the entire spawning area (0.355 x index density) was multiplied by the
total miles of currently utilized spawning habitat. Total annual redds were converted to fish by
multiplying the total annual number of redds by the number of fish per redd. An average ratio of
2.1 fish per redd was developed from Deer Creek survey data in the Grande Ronde River basin.
The ratio is an average from four years of data of complete and repeated surveys (censuses) of
redds above a weir where we have a complete count.

The hatchery-origin/natural-origin composition of spawners were computed separately for the
Lower Mainstem John Day River population, and combined for all other populations in the John
Day River MPG. Data used to represent the South Fork population included observations of
positively identified adipose fin-clipped spawners (1992-present) from spawning survey
observations in the four populations above the Lower Mainstem, and observations from rotary
screw trap and seine collections of adults (2000-present). There is evidence from the Deschutes
River that hatchery straying was substantially lower before 1992, and since the source of strays
in the John Day River subbasin is the same as in the Deschutes River, we assumed a similar
trend. No other data are available for earlier years so the hatchery fraction was set at zero. Age
composition was derived from scale readings of creel sampled unmarked fish collected during
the 1980s from locations above Tumwater Falls.

Recent year natural spawners include recruits originating from naturally spawning parents and a
small fraction of strays from the Snake and Columbia River hatchery programs. Since
documentation of hatchery strays began in 1992, spawners originating from naturally spawning
parents have comprised an average of 93%, ranging from 87% to 99%.
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Abundance in recent years has been
moderately variable. The 10-year (1996-
2005) geometric mean abundance of
natural-origin spawners was 259 (Table
2). During the period 1961-1998,
recruits per spawner (R/S, in terms of
spawner to spawner) for steelhead in the
South Fork John Day River ranged from
0.20 in 1987 to 13.54 in 1968. The
annual R/S estimates were adjusted to
reflect the average smolt-to-adult return
rate (SAR). The 20-year (1979-1998)
geometric mean productivity was 2.06
R/S, adjusted for SAR and delimited at
75% (375 spawners) of the abundance
threshold.
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Figure 2. South Fork John Day River summer steelhead
population spawner abundance (1960-2005).

Table 2. South Fork John Day River summer steelhead population abundance and productivity.

Abundance/Productivity Statistics Estimate (Range)

Abundance: natural-origin spawners (10-year geometric mean, range) 259 (76-2729)
Proportion: natural-origin spawners (10-year geometric mean, range) 0.93 (0.87-1.00)

Estimate  (90% CI)° SE
Intrinsic productivity (20-year R/S, SAR adjusted & delimited) * 2.06 (1.26-3.38) 0.27
Productivity (20-year Beverton-Holt fit, SAR adjusted) n/a n/a

Trend Statistics (1980-2005) Estimate  (95% CI) P>1.0

In(natural-origin spawner abundance) 0.95 (0.91-1.09)
Population growth rate (A): Hatchery effectiveness = 1.0 0.98 (0.74-1.32) 0.44
Population growth rate (A): Hatchery effectiveness = 0.0 0.99 (0.74-1.33) 0.47

a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the population’s minimum
abundance threshold. This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk.

The South Fork John Day River
population is at Moderate Risk based
on current abundance and productivity.
The point estimate resides between the
5% and 25% viability curves (Figure 3).
The lower bound of the adjusted
standard error for both the productivity
and abundance extend below the 25%
risk level.

The average trend in abundance over the
most recent 20 years has been below 1.0
based on both the trend in natural-origin
spawner abundance and the population

growth rate metrics (Table 2). The pattern

in returns from 1980 through 2005 is

similar to the pattern for several other Mid-
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Figure 3. South Fork John Day River summer steelhead

population current abundance/productivity (A/P)

compared to the DPS viability curve. Ellipse = 1 SE about
the point estimate. Error bars = 90% CI for A/P.
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Columbia DPS steelhead populations—generally high returns in the mid-1980s, increasing trend
beginning in 2000, followed by an abrupt decline in the most recent years. The estimated
proportion of hatchery-origin spawners for this population has been relatively low. Therefore the
alternative estimate of population growth rate (assuming that hatchery spawners are not
contributing as parents to natural production) is slightly higher than, but similar to, the standard
estimate. The data series for South Fork John Day steelhead abundance extends back to 1960.
Spawning levels in the 1970s were generally higher than levels observed from 1980 through
2005.

Spatial Structure and Diversity

The ICTRT has identified three major spawning areas (MaSAs) and no minor spawning areas
(MiSAs) within the South Fork John Day River steelhead population (Figure 4). A natural
barrier at Izee Falls limits distribution in the mainstem South Fork John Day River. Spawning is
distributed broadly throughout the population boundaries including mainstem areas in the South
Fork John Day River, Murderers Creek, and Canyon Creek, as well as many tributaries.
Spawners within the South Fork population are primarily natural-origin fish; however, out-of-
DPS hatchery fish, primarily from Snake River stocks, are present in the South Fork population.

Low er South Fork John Day |

Upper South Fork John Day |

Murderers Creek |

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Percentage of Area

Figure 4. South Fork John Day River summer steelhead population distribution of intrinsic potential habitat
across major spawning areas (MaSAs). No minor spawning areas present.

Factors and Metrics
A.l.a. Number and spatial arrangement of spawning areas

The South Fork John Day River has three MaSAs which are distributed in a dendritic pattern.
Intrinsic potential is distributed relatively equally between the three MaSAs in the lower
mainstem South Fork, Murderer’s Creek, and the upper South Fork. Based on the ODFW
spawner distribution database, all of the spawning reaches identified within the intrinsic potential
distribution are currently occupied, and 247 km of habitat are presently used for spawning
(Figure 5). The South Fork population rates at low risk for this metric because all three MaSAs
are occupied.
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A.l.b. Spatial extent or range of population

The current spawning distribution based on the ODFW distribution database mirrors the
historical distribution represented by the intrinsic potential analyses. All MaSAs are currently
occupied (Figure 5). The South Fork population is rated very low risk for spatial extent and
range criteria. Index area spawning surveys are conducted in five creeks, including at least one
reach in each MaSA. Recent spawning ground surveys results will be analyzed for future

viability assessments.

A.l.c. Increase or decrease in gaps or continuities between spawning aggregates

There has been no increase or decrease in gaps between spawning areas. Spawning habitat
connectivity appears to be unchanged within the South Fork population. The South Fork

population rates at very low risk for gaps and connectivity.
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Figure 5. South Fork John Day River summer steelhead population current spawning distribution and

spawning area occupancy designations.

There are no direct observations to evaluate current life history strategies relative to historic;
therefore we infer loss of life history diversity based on habitat changes. Increased water
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temperatures have likely reduced connectivity and quantity of habitats available during summer,
but have not likely resulted in loss of any major life history strategies. Juvenile steelhead
currently exhibit diverse patterns of movement to and from tributaries and mainstem reaches
throughout the life cycle. These diverse movement patterns result in rearing in a diversity of
habitat types. South Fork John Day River steelhead are A-run with predominant smolt age-at-
migration of age 2 and age 3 and return primarily after one or two years in the ocean. These
characteristics are typical for summer run steelhead in the Columbia River basin. Evidence does
not indicate loss of any major life history strategies, thus the population rates at low risk for this
metric.

B.1.b. Phenotypic variation

We have no data to assess if any phenotypic traits have been significantly changed or lost.
Although habitat conditions are altered from historic conditions the types of alterations would
not result in loss of significant phenotypic traits. Due to water temperature changes in the
mainstem Columbia River and John Day River, there have likely been reductions in the variation
of adult migration timing and some reduction in distribution of summer rearing. There are no
other major selective pressures which would cause significant changes or loss of traits. The
South Fork population rates at low risk for phenotypic variation.

B.1.c. Genetic variation

There are limited genetics data for John Day River steelhead populations and only one sample
from the South Fork population. The South Fork population shows greater between-population
divergence than the other John Day River samples. Overall, the John Day River samples were
not well differentiated. Samples were taken from a relatively small geographic area over a short
timeframe. There is no biological basis for the low level of differentiation. Past genetic samples
were likely taken prior to potential significant hatchery influence. For the genetic variation
metric, we have assigned a level of low risk to the South Fork population. This rating reflects a
balance between apparent similarity between populations in the John Day River MPG and some
degree of differentiation. Samples were collected from multiple locations in 2005 and will be
analyzed in the near future to better inform the genetic variation risk assessment.

B.2.a. Spawner composition

(1) Out-of-DPS spawners: There are inadequate data to estimate the out-of-DPS hatchery
fraction specifically for the South Fork population. Estimates we used in this assessment were
based on data from a composite of four John Day River populations (South Fork, Middle Fork,
North Fork and Upper Mainstem). These estimates are based on observations from spawning
surveys and kelt collections. Since 1992 the estimate hatchery fraction has ranged from 0.01-
0.13 with a mean of 0.067. Based on coded wire tags (CWTs) recovered primarily from
recreational fisheries, most of the strays are from Snake River hatcheries. Given the level and
duration of strays, the population rated at high risk for this metric.

(2) Out-of-MPG spawners from within the DPS: There have been a total of four fish with CWTs
recovered in the John Day River from out-of-MPG within-DPS origin. Three originated from
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the Umatilla Hatchery program and one from the Deschutes. It appears very few within-DPS
hatchery fish stray into the John Day River MPG, thus the rating is low risk.

(3) Out-of-population spawners from within the MPG: There are no steelhead hatchery
programs operated within the John Day River basin, and this metric is rated as very low risk.

(4) Within-population hatchery spawners. There are no steelhead hatchery programs operated
within the John Day River basin, therefore this metric is rated as very low risk.

The overall rating for spawner composition is high risk due to the high proportion of out-of-DPS
strays that spawn naturally in this population.

B.3.a. Distribution of population across habitat types

The intrinsic potential distribution of the South Fork population encompassed five ecoregions,
with the John Day Clarno Uplands being predominant. The current distribution is nearly
identical to the intrinsic distribution (Figure 6 and Table 3), thus we have rated this population at
low risk because only two of the ecoregions contain greater than 10% of the historic distribution.
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Figure 6. South Fork John Day River summer steelhead population spawning distribution across EPA level
1V ecoregions.
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Table 3. South Fork John Day River summer steelhead population proportion of current spawning areas
across EPA level 1V ecoregions.

Sz % of historical spgwping area | % of currently occupie.d gpawning area
(non-temp. limited) (non-temp. limited)
Continental Zone Highlands 16.7 16.4
John Day Clarno Highlands 34 34
John Day Clarno Uplands 69.9 70.2
Melange 9.9 9.9
Mesic Forest Zone 0.1 0.1
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B.4.a. Selective change in natural processes or selective impacts

Hydropower system: This population passes three dams on the lower mainstem Columbia River
in its seaward and spawning migrations. The hydropower system and associated reservoirs
appear to impose some selection on smolt and adult migration timing. All hydropower effects
have persisted for multiple generations and are ongoing.

Adult migration timing: These dams establish a thermal barrier in the reservoirs that
delays and potentially induces some mortality of migrating adults. This barrier is
diminished later in the migration season. Because the timing of the barrier varies from
year to year and does not develop in some years, and the degree of differential survival is
likely low and not well-understood, we rate the selection intensity as low. Heritability of
this trait is high, thus the hydropower rating for this trait is moderate risk.

Harvest: Harvest has the potential to affect migration timing, maturation timing and size.
However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally
less than 10% annually. Although some harvest may be size-selective for larger fish, the
selective mortality would affect slightly more than 2% of the total population. There may be a
very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon
fishery, and while heritability of adult migration timing is high, the impacts are slight enough to
be negligible. There is very limited tribal harvest of natural-origin fish within the John Day
River subbasin; impacts from the recreational fishery are incidental to hatchery-origin fish
harvest and are not selective. No phenotypic traits appear to be at risk as a result of this activity.
The harvest rating is low risk for all traits.

Hatcheries: There are no steelhead hatchery programs operated within the population; therefore,
the hatchery rating is very low risk for all traits.

Habitat: Altered flow profiles and increased temperatures have been in place for many
generations and are ongoing; there is likely some selection on juvenile and adult migration
timing.

Adult migration timing: Low flows in the late summer and early fall in the John Day
River likely expose adults that enter the river early to above normal mortality rates.

Adult migration timing is highly heritable, but a negligible proportion of the population is
likely subject to these effects. Thus, the impact of habitat changes on this trait is low
risk.

Juvenile migration timing: Late spring and early summer temperatures are elevated
relative to historical conditions. There has likely been some effect on juvenile migration
timing as temperatures can reach stressful levels in the John Day River mainstem in late
spring and early summer in some years. Selection intensity is considered negligible and
the heritability of this trait is moderate to low. The rating for this trait is low risk.

Other: A population of Caspian terns in the estuary has been artificially enhanced by a

combination of increased habitat (created by dredge spoils) and artificially increased food
availability (large-scale releases of hatchery smolts). These terns appear to exert a size-selective
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predation pressure that primarily impacts the large steelhead smolts. The rate of predation is
highest during tern nesting season in May. This pressure may affect smolt migration timing.

Juvenile migration timing: Steelhead smolts pass through the estuary from April to June.
The relatively high predation (10%) on smolts in May could select for earlier and later
out-migrants. However, heritability of this trait has not been assessed, so we assume a
moderate to low heritability. Because this predation occurs at the peak of migration, the
impact of this selective factor is low risk.

There is only one trait that has a moderate rating for one selective activity. Therefore, the overall
selectivity rating for this population is low risk.

Spatial Structure and Diversity Summary

The integrated spatial structure/diversity rating is Moderate Risk (Table 4) for the South Fork
John Day River population. The rating for Goal A (allowing natural rates and levels of spatially
mediated processes) was very low risk. Although the current spawner distribution mimics the
intrinsic distribution, only three MaSAs exist within the population. Good continuity exists
between spawning areas and gaps between areas have remained relatively unchanged.

The rating for Goal B (maintaining natural levels of variation) is moderate risk. As is the case
for all John Day River steelhead populations there is uncertainty in ratings of metrics “genetic
variation” and “proportion of spawners that are out-of-DPS strays.” We have limited genetics
data for South Fork steelhead to determine if the current population variation is similar to
historic conditions and to examine the degree of hatchery fish introgression. The metric for
proportion of out-of-DPS strays rated as high risk. However, the analyses relied on composite
data from four John Day River populations. Additional population-specific spawner composition
data are needed to better inform the risk rating and to reduce the associated uncertainty.

Table 4. South Fork John Day River summer steelhead population spatial structure and diversity risk
rating.

Metric Risk Assessment Scores
Metric Factor Mechanism Goal Population
Ala L (1) L(1)
Very Low Risk Very Low Risk
ALb VL () VL (@) (Mean = 1.67) (l\/%::an - 1.67)
Alc VL (2) VL (2)
B.la L(1) LD
B.lb L(1) L (1) Low Risk (1)
B.1. L(1 L(1
¢ O @ Moderate Risk
B.2.a(1) H(-1)
Moderate Risk
B.2.a(2) L) High Risk High Risk (1) (Mean = 0.5)
B.2.a(3) VL () QY
B.2.a(4) VL (2)
B3a L) L (1) LD
B4a L) L (1) LD
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Overall Viability Rating

The South Fork John Day River summer steelhead population does not currently meet the
ICTRT criteria for viable status (Figure 7). However, the population does meet criteria to be
rated as MAINTAINED. Overall abundance and productivity is rated at Moderate Risk. The
10-year geometric mean abundance of natural-origin spawners is 259, which is only 52% of the
minimum abundance threshold of 500. The 20-year geometric mean productivity (2.06 R/S;
Table 6) exceeds the minimum required productivity of 1.56 R/S at the abundance threshold.
Overall spatial structure and diversity is rated at Moderate Risk. Improvement in abundance
will allow this population to achieve viable status. There is considerable uncertainty regarding
the spawner composition data. Enhanced monitoring of the hatchery-origin/natural-origin ratios
on the South Fork John Day River spawning grounds should be conducted to improve the
hatchery fraction estimate and reduce the degree of uncertainty.

Spatial Structure/Diversity Risk

Very Low Low Moderate High
Very Low
(<1%) HV HV \ M
Low
V V \ M
Abundance/ (1-5%)
Productivity v
Risk
MOder?te M M South Fork John HR
(6-25%) Day River
High
(>25%) HR HR HR HR

Figure 7. South Fork John Day River summer steelhead population risk ratings integrated across the four
viable salmonid population (VSP) metrics. Viability Key: HV — Highly Viable; V - Viable; M — Maintained;
HR - High Risk; Shaded cells — does not meet viability criteria (darkest cells are at greatest risk).
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Data Summary — South Fork John Day River

Data type: Redd count expansion - Index area redd counts expanded to total population estimate
by applying ratio of average redd densities (samples across all areas to samples from
index reaches) from EMAP surveys. Assumed 2.1 fish per redd.

Smolt-to-Adult Return rate (SAR): Mid-Columbia composite series (see Methods).

Table 5. South Fork John Day River steelhead population abundance and productivity data used for curve
fits and R/S analysis. Bold values were used in estimating the current productivity (Table 6).

SAR Adi.

Brood Year Spawners %Wild Natural Run Nat. Rtns R/S Factor Adj. Rtns Adj. R/S
1979 214 1.00 214 819 3.83 1.94 1588 7.43
1980 451 1.00 451 1058 2.34 0.50 534 1.18
1981 467 1.00 467 1316 2.82 0.68 899 1.92
1982 824 1.00 824 1546 1.87 0.46 706 0.86
1983 821 1.00 821 1782 2.17 0.52 933 1.14
1984 687 1.00 687 1025 1.49 0.65 663 0.96
1985 1423 1.00 1423 290 0.20 0.46 133 0.09
1986 1069 1.00 1069 345 0.32 0.94 326 0.30
1987 1947 1.00 1947 399 0.20 2.18 868 0.45
1988 1958 1.00 1958 429 0.22 0.99 425 0.22
1989 239 1.00 239 417 1.74 0.96 401 1.67
1990 332 1.00 332 325 0.98 2.83 920 2.77
1991 331 1.00 331 154 0.46 2.33 359 1.08
1992 480 0.99 473 150 0.31 1.88 281 0.59
1993 372 0.99 367 138 0.37 1.18 163 0.44
1994 536 0.97 522 123 0.23 1.07 131 0.24
1995 180 0.94 168 217 1.21 1.23 266 1.48
1996 145 0.93 135 436 3.01 1.03 450 3.10
1997 182 0.95 173 676 3.71 0.76 516 2.84
1998 115 0.96 110 719 6.28 0.49 353 3.08
1999 105 0.98 103

2000 288 0.91 263

2001 576 0.91 525

2002 922 0.90 830

2003 761 0.89 679

2004 452 0.87 393

2005 197 0.87 172

Table 6. South Fork John Day River steelhead population geometric mean abundance and productivity
estimates (values used for current productivity and abundance are shown in boxes).

R/S measures Lambda measures Abundance
Not adjusted SAR adjusted Not adjusted Nat. origin
delimited median 75% threshold median 75% threshold 1987-1998 1979-1998 geomean
Point Est. 1.72 1.66 1.95 J2.06 0.96 1.14 259 |
Std. Err.  0.30 0.33 0.25 0.27 0.26 0.25 0.24
count 10 9 10 9 12 20 10

Table 7. South Fork John Day River steelhead population stock-recruitment curve fit parameter estimates.
Biologically unrealistic or highly uncertain values are highlighted in grey.

Not adjusted for SAR Adjusted for SAR
SR Model |a SE b SE adj. var  auto AlCc a SE b SE adj. var  auto AlCc
Rand-Walk  0.99 0.25 n/a n/a 0.68 0.68 66.0 0.97 0.23 n/a n/a 0.90 0.45 63.9
Const. Rec 453 82 n/a nla n/a n/a 53.0 445 66 n/a nla n/a n/a 44.8
Bev-Holt 50 0 466 0 0.18 0.85 55.8 50 233 457 89 0.37 0.40 476
Hock-Stk 3.99 0.13 11360 0.72 0.18 0.85 55.8 3.09 142 146 7 0.36 0.41 475
Ricker 2.34 0.68 0.00134  0.00035 0.26 0.80 57.7 2.37 0.60 0.00140  0.00030  0.47 0.38 52.1
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Figure 8. South Fork John Day River steelnead population Stock recruitment curves. Bold points were
used in estimating the current productivity. Data were not adjusted for marine survival.

2000
Ricker fit
1800 HS fit 1
BH fit
1600 & RW fit
g 1400 —— -replacement| |
Curent
s Vs
& 1200
& VZ
2 1000 - Yz
E * . .
5 pZ .
@ 800
I .
=}
& 600 T —
4
400 - L4
.
200
.
O T T T
0 500 1000 1500 2000

Total Parent Spawners

Figure 9. South Fork John Day River steelhead population stock recruitment curves. Bold points were used
in estimating the current productivity. Data were adjusted for marine survival. Function labeled “Current”
is a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean
productivity at low to moderate abundance (Table 2) and fitting a capacity estimate to the data series.
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Upper Mainstem John Day River Summer Steelhead Population

The Upper Mainstem John Day River summer steelhead population (Figure 1) is one of five
populations in the John Day River MPG within the Mid-Columbia River DPS. All five
populations in this MPG are summer run.

Upper Mainstem John Day River Summer Steelhead (]DUMA -s)
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Figure 1. Upper Mainstem John Day River summer steelhead population boundary and major (MaSA) and
minor (MiSA) spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the Upper Mainstem John
Day River population as “intermediate” in size and complexity (Table 1) based on historical
habitat potential (ICTRT 2007). A steelhead population classified as intermediate has a
minimum abundance threshold of 1,000 natural-origin spawners with sufficient intrinsic
productivity (> 1.35 recruits per spawner at the minimum abundance threshold) to achieve a 5%
or less risk (“low risk”) of extinction over a 100-year timeframe. In order for the Upper
Mainstem population to achieve a 1% or less risk (“very low risk”) of extinction over 100 years,
productivity would need to be at or greater than 1.64 recruits per spawner at the minimum
abundance threshold.
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Table 1. Upper Mainstem John Day River summer steelhead population basin statistics and intrinsic
potential analysis summary.

Drainage area (km?) 2,511

Stream lengths km (total) * 801

Stream lengths km (below natural barriers) * 767

Branched stream area weighted by intrinsic potential (km?) 3.091

Branched stream area km® (weighted and temp. limited) 3.091

Total stream area weighted by intrinsic potential (km®) 3.346

Total stream area weighted by intrinsic potential (km?) temp limited ° 3.346

Size / Complexity category Intermediate / “B” (dendritic structure)
Number of major spawning areas (MaSAs) 5

Number of minor spawning areas (MiSAs) 0

a. All stream segments > 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where the mean weekly modeled water temperature was > 22°C.

Current Abundance and Productivity

Current (1965-2005) total spawner abundance (number of adult spawners in natural production
areas) has ranged from 197 in 1995 to 4,235 in 1988 (Figure 2). Abundance estimates are based
on expanded redd counts. Index surveys of steelhead redds from the Oregon Department of Fish
and Wildlife (ODFW), John Day District, were used for the historical dataset. We used index
surveys that showed relatively consistent visitation through years (Belshaw, Bear, Beech, East
Fork Beech, Canyon, Middle Fork Canyon, McClellan, Riley, and Tinker creeks). The current
spawning distribution was used for the miles of available habitat within each population’s range.
The index redd densities were then multiplied by a correction factor to estimate the annual redd
densities for the entire spawning distribution, based on the ratio of index redd densities to EMAP
(Environmental Monitoring and Assessment Program) redd densities for 2004-2005; the ratio
was consistent for these years (0.36, 0.35). The estimated redd density for the entire spawning
area (0.355 x index density) was multiplied by the total miles of spawning habitat currently
utilized. Total annual redds were converted to fish by multiplying the total annual number of
redds by the number of fish per redd. Fish per redd ratios were developed from four years of
data of complete and repeated surveys (censuses) on Deer Creek in the Grande Ronde River
basin of redds above a weir where there was a complete fish count; the calculated average fish
per redd estimate was 2.1.

The hatchery-origin/natural-origin composition of spawners was computed separately for the
Lower Mainstem John Day River population and combined for all other populations in the MPG.
Data used to represent the Upper Mainstem population included observations of positively
identified fin-clipped spawners (1992-present) from spawning survey observations in the four
populations above the Lower Mainstem, and observations from rotary screw trap and seine
collections of adults (2000-present). Evidence from the Deschutes River indicates that hatchery
straying was substantially lower before 1992; because the source of strays in the John Day River
subbasin is the same as in the Deschutes River we assumed a similar trend. No data are available
for earlier years so the hatchery fraction was set at zero. Age composition was derived from
scale readings of creel sampled unmarked fish collected during the 1980s above Tumwater Falls.

Recent year natural spawners include recruits from naturally spawning parents and a small
fraction of strays from Snake and Columbia River hatchery programs. Spawners originating
from naturally spawning parents have comprised an average of 93% since hatchery strays were
documented in 1992. Since then, the percentage of natural spawners has ranged from 87%-99%.
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Abundance in recent years has been
moderately variable. The 10-year
(1994-2003) geometric mean abundance
of natural-origin spawners was 524 (572
total spawners). During the period
1969-1998, recruits per spawner (R/S,
in terms of spawner to spawner) for
steelhead in the Upper Mainstem John
Day River ranged from 0.19 in 1992 to
5.43 in 1979. The annual R/S estimates
were adjusted to reflect the average
smolt-to-adult return rate (SAR). The
20-year (1979-1998) geometric mean
productivity was 2.14 R/S, adjusted for
SAR and delimited at 75% (750
spawners) of the abundance threshold.
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Figure 2. Upper Mainstem John Day River summer

steelhead population spawner abundance (1960-2003).

Table 2. Upper Mainstem John Day River summer steelhead population abundance and productivity.

Abundance/Productivity Statistics Estimate (Range)

Abundance: natural-origin spawners (10-year geometric mean, range) 524 (185-5169)
Proportion: natural-origin spawners (10-year geometric mean, range) 0.93 (0.87-1.00)

Estimate  (90% CI)° SE
Intrinsic productivity (20-year R/S, SAR adjusted & delimited) * 2.14 (1.52-2.76) 0.33
Productivity (20-year Beverton-Holt fit, SAR adjusted) n/a n/a

Trend Statistics (1980-2005) Estimate  (95% CI) P>1.0

In(natural-origin spawner abundance) 0.95 (0.92-1.03)
Population growth rate (A): Hatchery effectiveness = 1.0 0.99 (0.77-1.27) 0.44
Population growth rate (A): Hatchery effectiveness = 0.0 0.99 (0.77-1.28) 0.47

a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the population’s minimum
abundance threshold. This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk.

The Upper Mainstem John Day
River population is at Moderate
Risk based on current abundance
and productivity. The point estimate
for abundance and productivity
resides between the 5% and 25% risk
curves (Figure 3).

The average trend in abundance over
the most recent 20 years has been
below 1.0 based on both the trend in
In(natural-origin spawner

abundance) and the population

growth rate metric (A) with no
adjustment for relative hatchery-origin
spawner effectiveness (Table 2). Like
most Mid-Columbia DPS steelhead
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Figure 3. Figure 3. Upper Mainstem John Day River
steelhead population current abundance/productivity
(A/P) compared to the DPS viability curve. Ellipse =1 SE
about the point estimate. Error bars = 90% CI for A/P.
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populations, the estimated number of spawners in the Upper Mainstem John Day increased in the
mid 1980s, and then dropped back down by the early 1990s. Annual returns since 1999 have
generally been below the early 1980s levels, except for increased returns peaking in 2002. The
estimated proportion of hatchery-origin spawners has been relatively constant over the period at
7% (Table 3.5.5-2). The relative effectiveness of hatchery-origin spawners in contributing to
natural production in this population is not known. Setting the value to 0.0, the opposite extreme
from 1.0, does not substantially alter the estimated population growth rate given the relatively
low proportion of hatchery-origin spawners recorded for this population.

Spatial Structure and Diversity

The ICTRT has identified five major spawning areas (MaSAs) and no minor spawning areas
(MiSAs) within the Upper Mainstem John Day River steelhead population (Figure 4). Most of
the production area resides in the Upper John Day MaSA. Spawning is distributed broadly
across the population including mainstem reaches in the Upper John Day River, Canyon Creek,
and Beech Creek, as well as in numerous tributaries from the town of Dayville, OR, upstream to
the headwaters. Spawners within the Upper John Day River are primarily natural-origin fish,
although a small proportion of out-of-DPS hatchery fish, primarily from Snake River stocks, are
present in the Upper Mainstem population.

Upper John Day

Upper Middle Mainstem John Day

Canyon (John Day) | @ non-temperature limited
O temperature limited (none)

Laycock |

Beech |

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Percentage of Area

Figure 4. Upper Mainstem John Day River summer steelhead population distribution of intrinsic potential
habitat across major (MaSAs) and minor spawning areas (MiSAs).

Factors and Metrics

A.l.a. Number and spatial arrangement of spawning areas

The Upper Mainstem John Day River population has five MaSAs (no MiSAs) which are
distributed in a complex dendritic pattern. Based on the ODFW spawner distribution database
all of the MaSAs are currently occupied and a total of 489 km are presently used for spawning

(Figure 5). The Upper Mainstem John Day River population rates at very low risk because all
five MaSAs are occupied in a dendritic configuration.
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A.l.b. Spatial extent or range of population

All of the historical MaSAs are currently occupied (Figure 5). This population rates at very low
risk for spatial extent and range, since greater than 90% of the historical MaSAs are occupied.
There are nine spawning survey index sites in the Upper Mainstem John Day River population
covering all five MaSAs. Recent survey results will be analyzed for future viability assessments.

Upper Mainstem John Day River Summer Steelhead (JDUMA-s)
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Figure 5. Upper Mainstem John Day River summer steelhead population current spawning distribution and
spawning area occupancy designations.

A.l.c. Increase or decrease in gaps or continuities between spawning aggregates

There have been no increases or decreases in gaps between spawning areas relative to historic
distribution. Spawning connectivity appears to be unchanged, thus the population rates at very
low risk for this metric.
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B.1.a. Major life history strategies

There are no direct observations to assess loss in major life history strategies for the Upper
Mainstem population; therefore we infer changes in life history from habitat information.

Habitat conditions have been altered resulting in decreased flows and increased temperatures.
The habitat changes limit juvenile movement patterns and rearing distribution during summer.
The age-at-migration and ocean residence data are based on scale analyses from angler caught
fish and represent a composite for John Day River populations. Smolt age-at-migration and
ocean residence appear to be normal for A-run steelhead. There is no evidence for loss of major
life history pathways. We have rated this metric as moderate risk because of the significant loss
of summer rearing in the upper mainstem and tributaries.

B.1.b. Phenotypic variation

Mainstem Columbia River temperatures, as well as temperatures within the John Day River
basin, have likely reduced the variation in both adult and juvenile migration. Warmer
temperatures in the summer and autumn hinder or prevent adult movement upstream into the
John Day River. Warmer temperatures in early summer have likely truncated the smolt
migration timing so that fewer fish migrate at the tail end of the distribution. The reduction in
these phenotypic traits results in a rating of low risk for the Upper Mainstem John Day River
population.

B.1.c. Genetic variation

There are limited genetics data for the John Day River steelhead populations and only one
sample from the Upper Mainstem population. We have no indications of past bottlenecks and
the only major genetics concern is related to introgression from out-of-DPS hatchery fish.
Overall the John Day River samples are not well differentiated. Samples were taken from a
relatively small geographic area for only one year. We have rated the population as low risk.
This rating is driven by balance between apparent similarity within and between populations and
relative degree of differentiation. There is the need for better genetic assessment of this
population to characterize genetic diversity and hatchery fish genetic introgression. Samples
were collected in 2005 to provide better information for assessing genetic variation.

B.2.a. Spawner composition

(1) Out-of-DPS spawners: Inadequate data exist to estimate the out-of-DPS hatchery fraction
specifically for the Upper Mainstem population. Estimates we used in this assessment are based
on data from a composite of the four populations (South Fork, Middle Fork, North Fork and
Upper Mainstem) in the John Day River that are above the Lower Mainstem population. These
estimates are based on observations from spawning surveys and kelt collections seined from the
mainstem. Since 1992, the estimated hatchery fraction ranged from 0.01-0.13. The mean
hatchery fraction was 0.067. Based on coded wire tags (CWTs) recovered primarily from angler
caught fish, the majority of stray hatchery fish originate from Snake River hatcheries. Given that
the hatchery fraction of out-of-DPS strays is estimated to be greater than 0.05 for two or more
generations, the rating is high risk for this metric.
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(2) Out-of-MPG spawners from within the DPS:_ There have been four fish with CWTs
recovered in the John Day River from out-of-MPG within-DPS origin. Three originated from
the Umatilla Hatchery program and one from the Deschutes. It appears very few within-DPS
hatchery fish stray into the John Day River, thus the rating is low risk for this metric.

(3) Out-of-population spawners from within the MPG: There are no steelhead hatchery
programs operated within the John Day River basin, and this metric is rated as very low risk.

(4) Within-population hatchery spawners: There are no steelhead hatchery programs operated
within the John Day River basin, therefore this metric is rated as very low risk.

The overall spawner composition rating is high risk due to the high proportion of out-of-DPS
strays that spawn naturally in this population.

B.3.a. Distribution of population across habitat types

The initial distribution of the Upper Mainstem population encompassed four ecoregions of which
only two were greater than 10% of the distribution (Figure 6). The John Day Clarno Uplands is
the dominant ecoregion. There has been very little change in ecoregion distribution as the
current distribution mimics the intrinsic potential (Table 3). The risk level is low risk only
because two ecoregions have proportions greater than 10%.
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Figure 6. Upper Mainstem John Day River summer steelhead population spawning distribution across EPA
level 1V ecoregions.

Table 3. Upper Mainstem John Day River summer steelhead population proportion of current spawning
areas across EPA level 1V ecoregions.

Ecoregion % of historical spgw.ning area % of currently occupie?d gpawning area
(non-temp. limited) (non-temp. limited)
John Day Clarno Highlands 7.0 9.4
John Day Clarno Uplands 72.5 63.2
Melange 18.3 24.7
Mesic Forest Zone 2.2 2.7
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B.4.a. Selective change in natural processes or selective impacts

Hydropower system: This population crosses three dams on the lower mainstem Columbia River
in its seaward and spawning migrations. The hydropower system and associated reservoirs
appear to impose some selection on smolt and adult migration timing. All hydropower effects
have persisted for multiple generations and are ongoing.

Adult migration timing: These dams establish a thermal barrier in the reservoirs that
delays and potentially induces some mortality of migrating adults. This barrier is
diminished later in the migration season. Because the timing of the barrier varies from
year to year and does not develop in some years, and the degree of differential survival is
likely low and not well-understood, we rate the selection intensity as low. Heritability of
this trait is high, thus the hydropower rating for this trait is moderate risk.

Harvest: Harvest has the potential to affect migration timing, maturation timing and size.
However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally
less than 10% annually. Although some harvest may be size-selective for larger fish, the
selective mortality would affect slightly more than 2% of the total population. There may be a
very slight advantage for earlier returning fish as a result of the timing of the Chinook salmon
fishery, and while heritability of adult migration timing is high, the impacts are slight enough to
be negligible. There is very limited tribal harvest of natural-origin fish within the John Day River
subbasin; impacts from the recreational fishery are incidental to hatchery-origin fish harvest and
are not selective. No phenotypic traits appear to be at risk as a result of this activity. The
harvest rating is low risk for all traits.

Hatcheries: There are no steelhead hatchery programs operated within the population; therefore,
the hatchery rating is very low risk for all traits.

Habitat: Altered flow profiles and increased temperatures have been in place for many
generations and are ongoing; there is likely some selection on juvenile and adult migration
timing.

Adult migration timing: Low flows in the late summer and early fall in the John Day

River likely expose adults that enter the river early to above normal mortality rates.

Adult migration timing is highly heritable, but a negligible proportion of the population is

likely subject to these effects. Thus, the impact of habitat changes on this trait is low
risk.

Juvenile migration timing: Late spring and early summer temperatures are elevated
relative to historical conditions. There has likely been some effect on juvenile migration
timing as temperatures can reach stressful levels in the John Day River mainstem in late
spring and early summer in some years. Selection intensity is considered negligible and
the heritability of this trait is moderate to low. The rating for this trait is low risk.

Other: A population of Caspian terns in the estuary has been artificially enhanced by a
combination of increased habitat (created by dredge spoils) and artificially increased food
availability (large-scale releases of hatchery smolts). These terns appear to exert a size-selective
predation pressure that primarily impacts the large steelhead smolts. The rate of predation is
highest during tern nesting season in May. This pressure may affect smolt migration timing.

Juvenile migration timing: Steelhead smolts pass through the estuary from April to June.
The relatively high predation (10%) on smolts in May could select for earlier and later
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out-migrants. However, heritability of this trait has not been assessed, so we assume a
moderate to low heritability. Because this predation occurs at the peak of migration, the
impact of this selective factor is low risk.

There is only one trait that has a moderate rating for one selective activity. Therefore, the overall
selectivity rating for this population is low risk.

Spatial Structure and Diversity Summary

The integrated spatial structure/diversity rating is Moderate Risk for the Upper Mainstem John
Day River population (Table 4). The rating for Goal A (allowing natural rates and levels of

spatially mediated processes) was very low risk since the current distribution is nearly identical
to the historic distribution.

The rating for Goal B (maintaining natural levels of variation) was moderate risk. This risk
rating was a result of a moderate rating for changes in major life history strategies. Additional
genetics information needs to be assessed to determine current genetic variation and to examine
for the degree of introgression of hatchery fish. The population was rated as high risk for out-of-
DPS hatchery strays based on a limited time series of composite John Day River population
hatchery fish observation data. Better population-specific spawner composition data are needed
to better determine the out-of-DPS hatchery fraction. If there is significant hatchery
introgression which affects the genetic variation of this population through time, then the risk

rating for Goal B will increase, and the overall risk rating for spatial structure/diversity will
increase.

Table 4. Upper Mainstem John Day River steelhead population spatial structure and diversity risk rating.

. Risk Assessment Scores
Metric
Metric Factor Mechanism Goal Population
Ala VL (2) VL (2)
Very Low Risk Very Low Risk
A.lb VL (2) VL (2) (Mean = 2) (Mean - 2)
Alc VL (2) VL (2)
B.la M (0) M (0)
B.l.b L(1) L(1) Moderate Risk (0)
B.l.c L(1) L(1) )
Moderate Risk
B.2.a(1) H(-1)
B.2.a(2) L (1) B, Moderate Risk (0
a H‘g(hS‘Sk High Risk (-1) ©
B.2.a(3) L) :
B.2.a(4) VL (2)
B3a L(1) L) L (1)
B.4.a L(1) L(1) L (1)
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Overall Viability Rating

The Upper Mainstem John Day River summer steelhead population does not currently meet the
ICTRT criteria for viable status (Figure 7). However, the population does meet criteria to be
rated as MAINTAINED. Overall abundance and productivity is rated at Moderate Risk. The
10-year geometric mean abundance of natural-origin spawners is 524, which is only 52% of the
minimum abundance threshold of 1,000. The 20-year geometric mean productivity (2.14 R/S;
Table 6) exceeds the minimum required productivity of 1.35 R/S at the abundance threshold and
the lower end of the adjusted standard error is above the 25% risk level. Overall spatial structure
and diversity is also rated at Moderate Risk due to loss in life history diversity and high risk for
spawner composition. In order for this population to achieve a viable rating, an increase in
abundance is required so that abundance/productivity risk is reduced to low risk.

Spatial Structure/Diversity Risk

Very Low Low Moderate High
Very Low
<1%) HV HV \% M
Low
\% \% \% M
Abundance/ (1-5%)
Productivity v
Risk
I\QOdze;?/te M i Upper Mainstem HR
(6-25%) John Day River
High
(>25%) HR HR HR HR

Figure 7. Upper Mainstem John Day River summer steelhead population risk ratings integrated across the
four viable salmonid population (VSP) metrics. Viability Key: HV — Highly Viable; V - Viable; M —
Maintained; HR — High Risk; Shaded cells - does not meet viability criteria (darkest cells are at greatest risk).
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B

Data Summary — Upper Mainstem John Day River

Data type: Redd count expansion - Index area redd counts expanded to total population estimate
by applying ratio of average redd densities (samples across all areas to samples from
index reaches) from EMAP surveys. Assumed 2.1 fish per redd.

Smolt-to-Adult Return rate (SAR): Mid-Columbia composite series (see Methods).

Table 5. Upper Mainstem John Day River steelhead population abundance and productivity data used for
curve fits and R/S analysis. Bold values were used in estimating the current productivity (Table 6).

Brood Year Spawners %Wild Natural Run Nat. Rtns R/S E:(;{o?dj' Adj. Rtns  Adj. R/S
1979 215 1.00 215 1168 5.43 1.94 2265 10.53
1980 1031 1.00 1031 1808 1.75 0.50 913 0.89
1981 701 1.00 701 2790 3.98 0.68 1905 2.72
1982 801 1.00 801 3470 4.33 0.46 1586 1.98
1983 964 1.00 964 3576 3.71 0.52 1873 1.94
1984 1150 1.00 1150 2419 2.10 0.65 1564 1.36
1985 2143 1.00 2143 1060 0.49 0.46 487 0.23
1986 3275 1.00 3275 1169 0.36 0.94 1102 0.34
1987 3520 1.00 3520 1315 0.37 2.18 2862 0.81
1988 4235 1.00 4235 1209 0.29 0.99 1198 0.28
1989 839 1.00 839 680 0.81 0.96 654 0.78
1990 1321 1.00 1321 545 0.41 2.83 1542 1.17
1991 853 1.00 853 281 0.33 2.33 655 0.77
1992 1979 0.99 1950 385 0.19 1.88 723 0.37
1993 535 0.99 528 503 0.94 1.18 595 1.11
1994 968 0.97 943 521 0.54 1.07 558 0.58
1995 197 0.94 185 460 2.33 1.23 564 2.86
1996 387 0.93 361 641 1.66 1.03 662 1.71
1997 359 0.95 341 931 2.59 0.76 711 1.98
1998 736 0.96 704 993 1.35 0.49 487 0.66
1999 333 0.98 326
2000 622 0.91 567
2001 619 0.91 564
2002 1494 0.90 1344
2003 828 0.89 738
2004 617 0.87 536
2005 375 0.87 326
Table 6. Upper Mainstem John Day River steelhead population geometric mean abundance and
productivity estimates (values used for current productivity and abundance are shown in boxes).
R/S measures Lambda measures Abundance
Not adjusted SAR adjusted Not adjusted Nat. origin
delimited 'median 75% threshold median 75% threshold 1987-1998 1979-1998 |geomean
Point Est. 1.78 2.23 1.73 |2.14 0.93 1.01 | 524
Std. Err.  0.28 0.23 0.26 0.33 0.13 0.19 0.15
count 10 7 10 7 12 20 10

Table 7. Upper Mainstem John Day River steelhead population stock-recruitment curve fit parameter
estimates. Biologically unrealistic or highly uncertain values are highlighted in grey.

Not adjusted for SAR Adjusted for SAR
SR Model a SE b SE adj. var  auto AlCc a SE b SE adj.var  auto AlCc
Rand-Walk  1.07 0.24 n/a n/a 0.54 0.69 62.1 1.05 0.21 n/a n/a 0.76 0.24 571
Const. Rec 1000 160 na n/a n/a na 48.1 981 120 n/a n/a n/a n/a 37.2
Bev-Holt 9.20 12.17 1181 325 0.11 0.88 50.2 18.52 40.52 1063 228 0.27 0.27 39.8
Hock-Stk 3.56 1.80 291 155 0.11 0.88 50.3 4.58 0.56 215 0 0.26 0.32 39.7
Ricker 2.38 0.62 0.00061 0.00015 0.24 0.75 52.6 2.15 0.48 0.00055  0.00013  0.43 0.02 472
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Figure 8. Upper Mainstem John Day River summer steelhead population stock recruitment curves. Bold
points were used in estimating the current productivity. Data were not adjusted for marine survival.
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Figure 9. Upper Mainstem John Day River summer steelhead population stock recruitment curves. Bold
points were used in estimating the current productivity. Data were adjusted for marine survival. Function
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geometric mean productivity at low to moderate abundance (Table 2) and fitting a capacity estimate to the

data series.
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Umatilla River Summer Steelhead Population

The Umatilla River summer steelhead population (Figures 1, 2) is one of three populations in the

Umatilla/Walla Walla Rivers MPG within the Mid-Columbia River DPS. All three populations
in this MPG are summer run.
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Figure 1. Umatilla River summer steelhead population boundary and major (MaSA) and minor (MiSA)
spawning areas.
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Figure 2. Umatilla River summer steelhead population boundary and core major (MaSA) and minor (MiSA)
spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the Umatilla River
population as “large” in size and complexity (Table 1) based on historical habitat potential. A
steelhead population classified as large has a mean minimum abundance threshold of 1,500
natural-origin spawners with sufficient intrinsic productivity (> 1.26 recruits per spawner at the
minimum abundance threshold) to achieve a 5% or less risk (“low risk™) of extinction over a
100-year timeframe. In order for the Umatilla River population to achieve a 1% or less risk
(“very low risk”) of extinction over 100 years, productivity would need to be at or greater than
1.53 recruits per spawner at the minimum abundance threshold. The core production area for
this population is the Umatilla River drainage (Figure 2). The population as defined by the
ICTRT includes production from small, relatively isolated tributaries to the mainstem Columbia
River entering downstream of the Umatilla River. Annual estimates of abundance for the
downstream tributaries included as components of this population are not available. The
Umatilla River drainage contains sufficient intrinsic potential habitat by itself to meet the
definition of a large population. Given those considerations, the current abundance and
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productivity metrics for the Umatilla River are used to characterize abundance and productivity
of the population.

Table 1. Umatilla River summer steelhead basin statistics and intrinsic potential analysis summary.

Drainage area (km?) 10,457

Stream lengths km (total) * 2,322

Stream lengths km (below natural barriers) * 2,278

Branched stream area weighted by intrinsic potential (km?) 7.531

Branched stream area km® (weighted and temp. limited) 7.456

Total stream area weighted by intrinsic potential (km®) 9.070

Total stream area weighted by intrinsic potential (km?) temp limited ° 3.415

Size / Complexity category Large / “B” (dendritic structure)
Number of major spawning areas (MaSAs) 13

Number of minor spawning areas (MiSAs) 3

a. All stream segments > 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22°C.

Current Abundance and Productivity

Current (1967 to 2004) total abundance (number of adult spawners in natural production areas)
has ranged from 771 in 1998 to 5,172 in 2002 (Figure 3). Spawner abundance estimates for
natural and hatchery summer steelhead in the entire Umatilla River Basin were determined from
complete counts of adult returns to Three Mile Falls Dam (TMFD) at river mile 3.7. These
counts did not include removals or mortality at and above the dam in all years except brood years
(BY) 1984-1987. Fish were enumerated using electronic counters (BY 1967-1983), trapping
(BY 1988-2000), and a combination of trapping and video monitoring (BY 2001-present). For
BYs 1984-1987 abundance estimates were made with mark-recapture estimates. Missing
abundance data for BY 1971, 1972, and 1979 were reconstructed using the known mean brood
age structure from BY 1991-1998 and all available counts of brood returns in years before and
after the missing counts. Counts in BY 1976 and 1978 were also incomplete but not
reconstructed. In these years, electronic counters only operated from 24 December — 31 May
and 13 December — 9 March, respectively. Age structure was determined by reading about 100-
150 scales per year collected from adults returning in BY 1994-2004. Missing run year age
structure data before BY 1994 were estimated as the BY 1994-2004 mean age structure.

Several sets of missing data for removals and mortalities at and above TMFD were estimated
from the best available data. Missing harvest removals were estimated from creel survey data
collected from the non-tribal fishery from BY 1993-2004 and the tribal fishery from BY 1993-
2001. Harvest of hatchery fish from BY 1988-1992 was estimated as the mean percent harvest
of the hatchery run passed above TMFD from the later time period (2.5% non-tribal and 6.4%
tribal). All harvested fish were assumed to be natural-origin before BY 1988. For years when
harvest of natural-origin fish was allowed in the non-tribal fishery (before BY 1993), harvest was
estimated as mean percent catch of the natural-origin run passed above TMFD (6.8 %) (1993-
2004) corrected by the mean percent of catch released (26%). Tribal harvest for BYs 1967-1987
of hatchery and natural-origin steelhead was estimated as their respective mean percent harvest
of their runs passed above TMFD (6.7% of the combined natural and hatchery run passed above
TMFD). Missing broodstock removals in BY 1981 and 1982 were estimated as one natural-
origin fish collected for brood per 750 smolts produced based on the ratio of brood collected and
smolts released in the early 1980s. All 95 hatchery fish collected for brood in BY 1991 were
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assumed to have coded wire tags (CWTs) and were included in the total removal of 124 hatchery
fish at TMFD for CWT recovery.

Recent year natural spawners include returns originating from naturally spawning parents,
Umatilla River hatchery-origin fish and out-of-DPS spawners, primarily from the Snake River
basin. Natural-origin fish have comprised an average of 73% of natural spawners since
documentation of hatchery returns began in 1988. Since that time, the percentage of natural-
origin spawners has ranged from 41% to 96%.
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Abundance in recent years has been 6,000

moderately variable. The 10-year —o— Total Spawners

(1995-2004) geometric mean 2000 1 —=—Natural Origin Spawners ﬁr
abundance of natural-origin 4000

spawners was 1,472 (2,347 total g 7[ \
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2000, recruits per spawner (R/S, in 3

terms of spawner to spawner) for 2,000 1
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ranged from 0.3 in 1978 to 4.98 in ’

1998. The annual R/S estimates 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
were adjusted to reﬂect the average 1965 1970 1975 1980 1985 1990 1995 2000 2005
smolt-to-adult return rate (SAR). Brood Year

The 20-year (1981-2000) geometric mean Figure 3. Umatilla River summer steelhead population
productivity was 1.50 R/S, adjusted for spawner abundance estimates (1967-2004).
SAR and delimited at 75% (1,125 spawners) of the abundance threshold (Table 2).

Table 2. Umatilla River summer steelhead population abundance and productivity.

Abundance/Productivity Statistics Estimate (Range)

Abundance: natural-origin spawners (10-year geometric mean, range) 1472 (592-3542)
Proportion: natural-origin spawners (10-year geometric mean, range) 0.73 (0.41-1.00)

Estimate  (90% CI)° SE
Intrinsic productivity (20-year R/S, SAR adjusted & delimited) * 1.50 (1.11-2.03) 0.15
Productivity (20-year Beverton-Holt fit, SAR adjusted) n/a n/a

Trend Statistics (1980-2004) Estimate  (95% CI) P>1.0

In(natural-origin spawner abundance) 1.01 (0.98-1.13)
Population growth rate (A): Hatchery effectiveness = 1.0 0.99 (0.83-1.17) 0.41
Population growth rate (A): Hatchery effectiveness = 0.0 1.04 (0.86-1.25) 0.68

a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the population’s minimum
abundance threshold. This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk.

The Umatilla River summer steelhead 4000
population is at Moderate Risk for 5500
abundance and productivity metrics.
The productivity is at low risk because
the point estimate is above the 5% risk
level and the adjusted standard error is
above the 25% risk level. Abundance is
at moderate risk because the point
estimate is slightly below the 5% risk
level (Figure 4).
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steelhead spawners in the Umatilla River fluctuated considerably over the 1980-2005 period. The
general timing of peaks and declines in annual spawning numbers is similar to many other Mid-
Columbia DPS steelhead populations—peak in the mid-1980s, increasing returns beginning in
2000 followed by an abrupt decline to early 1980s levels. The relative effectiveness of hatchery-
origin spawners in this basin is not known. Hatchery proportions on the spawning grounds have
averaged 27% over the recent period. As a sensitivity analysis, we recalculated the recent
average population growth rate after setting the assumed relative hatchery effectiveness value to
0.0. The average population growth rate generated from the sensitivity model run was 1.04.

Spatial Structure and Diversity

The ICTRT has identified 13 historic major spawning areas (MaSAs) and 3 minor spawning
areas (MiSAs) within the Umatilla River summer steelhead population. In addition, two MaSAs
(Alder Creek and Glade Creek) and one MiSA (Fourmile Canyon) are direct tributaries to the
Columbia River on the Washington side and were included in the Umatilla River population.
We do consider these areas in the assessment of spatial structure/diversity for the Umatilla River
steelhead population (Figure 5). Current spawning distribution is somewhat limited relative to
historic and is concentrated in Birch Creek, Iskulpa Creek, Meacham Creek, Upper Umatilla
River, and the North and South Forks of the Umatilla River. There is documented recent year
spawning in both Glade Creek and Alder Creek subbasins (Yakama Indian Nation Fisheries
Program 2005); however, we are uncertain if the distribution of spawners and the frequency of
use meet the occupancy criteria.

Spawners within the Umatilla River population include natural-origin returns, hatchery-origin
returns of Umatilla River origin broodstock, and hatchery strays primarily originating from the
Snake River basin. Hatchery-origin fish comprise a significant proportion of the naturally
spawning fish in most recent years.
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Figure 5. Umatilla River summer steelhead distribution of intrinsic potential habitat across major (MaSAs)
and minor spawning areas (MiSAs). White bars represent current temperature limited areas that could
potentially have had historical temperature limitations.

Factors and Metrics
A.l.a. Number and spatial arrangement of spawning areas

The Umatilla River population has 13 MaSAs and 3 MiSAs which are distributed in a complex
dendritic pattern. Historically the major production areas included Butter Creek, Meacham
Creek, McKay Creek, Iskulpa Creek, Birch Creek, and the middle and upper Umatilla River.
Spawning distribution has been reduced significantly from the intrinsic historic distribution.
Currently 8 of the 13 MaSAs are occupied. The Butter Creek, Lower Umatilla, Lower Middle
Umatilla, and McKay MaSAs are unoccupied. One of the three MiSAs is currently occupied
(Cottonwood Creek). Figure 6 shows both Alder and Glade MaSAs as unoccupied; however,
recent information indicates that these MaSAs may be occupied. The map has not been updated
because the actual spawner distribution has not been determined. Although there has been a
significant reduction in spawner distribution, the Umatilla River population rates at low risk
because it has more than four occupied MaSAs in a dendritic configuration. We have rated this
metric as low risk instead of very low risk because of the uncertainty in occupancy of the Alder
and Glade MaSAs.
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A.l.b. Spatial extent or range of population

The current spawner distribution is reduced substantially from the intrinsic distribution. Based
on the Oregon Department of Fish and Wildlife (ODFW) spawner database and the Washington
Department of Fish and Wildlife (WDFW) information, 8 of 13 (61.5%) MaSAs are currently
occupied and only 1 of 3 (33.3%) MiSAs is occupied (Figure 6). The spatial extent and range of
spawning distribution has been reduced to an extent that this population rates as moderate risk
for this metric. There are 12 index area spawning survey sites in the Umatilla River population.
Recent survey results will be analyzed for use in future viability assessments.
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Figure 6. Umatilla River summer steelhead population current spawning distribution and spawning area
occupancy designations.

A.l.c. Increase or decrease in gaps or continuities between spawning aggregates
There has been a change in gaps and continuity as a result of the loss of spawning in the McKay
Creek and Lower Middle Umatilla River drainages as well as very limited production in the

lower portion of the Butter Creek MaSA. Although some spawning occurs in lower Butter
Creek, habitat conditions are such that no significant sustained production occurs. Due to the
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low level of production in Butter Creek it does not serve any connectivity role within or between
populations. In addition, less than 75% of the intrinsic MaSAs are currently occupied, thus the
rating is moderate risk for this metric.

B.1.a. Major life history strategies

We have no observational data to allow any direct comparisons of historic and current life
history strategies. Therefore, we have used EDT (Ecosystem Diagnosis and Treatment) analyses
and habitat conditions to infer loss of life history strategies. Flow and temperature changes in the
Umatilla River basin have limited movement patterns for both juvenile and adult steelhead.
Juvenile steelhead cannot move into some mainstem rearing reaches above McKay Creek for
over-summer rearing due to high temperatures. Adults are unable to enter the Umatilla River in
early fall in many years because of the lack of flow as well as high water temperatures. Large
areas, such as Butter and McKay Creek drainages, no longer support production. Flow
enhancement projects have improved conditions for adult fall migration and summer rearing,
particularly below McKay Creek. Past habitat changes have undoubtedly reduced diversity in
life history pathways. However, it does not appear that any major pathways have been lost, and
improved fall flows have provided conditions allowing adult migration throughout the fall
season. The Umatilla River summer steelhead population still exhibits a diverse age structure,
including multiple ages at smolt migration, multiple years of ocean residence, and repeat
spawning. The population rated at moderate risk because all pathways exist but there has been
significant reduction in variability and changes in distribution.

B.1.b. Phenotypic variation

We have no data to assess loss or substantial change is phenotypic traits, therefore we infer based
on habitat changes. The changes in flow patterns and temperature profile within the Umatilla
River and the mainstem Columbia River have likely resulted in reduced variation in adult and
juvenile migration patterns. Juveniles have a much narrower window to successfully migrate out
of the Umatilla River in the spring because water temperatures increase earlier than historically.
Even though flow enhancement has improved conditions for adult fall migration, the run-timing
distribution is likely truncated from historic. Adults cannot enter the river in early fall in some
years because of flow and temperature limitations. We have rated the Umatilla River population
at moderate risk because two or more phenotypic traits have changed.

B.1.c. Genetic variation

The genetics data for Umatilla River summer steelhead indicate that there is significant within-
population variation between Umatilla River steelhead and other populations in the MPG
(Touchet River and Walla Walla River). In addition, the within-population diversity shows no
indication of impairment. The hatchery fish are similar to natural-origin fish as expected, since
they are offspring of natural-origin fish. There are out-of-DPS spawners, primarily from Snake
River stocks, spawning naturally in the Umatilla River basin. Given the degree of genetic
variation, the Umatilla River population rated at low risk for this metric. Given that the genetics
samples used in the analyses were collected in the mid-1980s prior to significant hatchery
influence, the genetic analyses need to be updated with recent samples.
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B.2.a. Spawner composition

(1) Out-of-DPS spawners: A significant number of out-of-DPS spawners enter the Umatilla
River. Estimates of out-of-DPS spawners are based on expanded CWT recoveries of hatchery
fish at TMFD. From 1993-2004, out-of-DPS spawners have comprised from 1.8-9.7% (mean =
4.8%) of the fish that arrived at TMFD. These strays are not selectively removed because they
are not distinguishable from Umatilla Hatchery supplementation steelhead. Given the length of
time of influence and the hatchery fraction, we have rated the Umatilla River population at
moderate risk for out-of-DPS spawners. This risk rating assumes that strays were present at a
similar rate for the past three generations and that the proportion observed at TMFD represents
proportions on the spawning grounds.

(2) Out-of-MPG spawners from within the DPS: There have been few, if any, out-of-MPG
within-DPS spawners recovered in the Umatilla River basin, thus the rating is very low risk for
this metric.

(3) Out-of-population spawners from within the MPG: There are two out-of-population within-
MPG hatchery programs which could provide stray fish to the Umatilla River: Lyons Ferry Fish
Hatchery releases in the Walla Walla River and Touchet River hatchery fish. No strays from
these two programs have been observed. The rating is very low risk for this metric.

(4) Within-population hatchery spawners: The Umatilla River population is supplemented
annually with hatchery fish produced from natural-origin broodstock collected at TMFD. The
supplementation program has been ongoing since the late 1980s. Since 1993, Umatilla Hatchery
fish have comprised an average of 29.4% of the naturally spawning fish. We characterize this
program as using “best management practices” based on the following:

o Most of the broodstock collected annually are natural-origin fish.

e Mating protocols provide for a high number of family groups annually.

o There presently is no culling or grading of parr or smolts.

o Hatchery smolts are released in localized areas of the middle and upper mainstem.

o There does not appear to be any genetic differentiation between hatchery and natural-
origin fish.

Given that best practices are used, the average hatchery fraction is 29%, and the program has
been underway for three generations, the rating is moderate risk for within-population hatchery
fish.

The spawner composition rating is high risk due to the moderate risk ratings for both the out-of-
DPS spawners and the within-population hatchery proportions.

B.3.a. Distribution of population across habitat types

The intrinsic potential distribution encompasses seven ecoregions, four of which account for at
least 10% of the distribution (Figure 7, Table 3). There has been only one significant shift
greater than 67% in the ecoregion distribution (Pleistocene Lake Basins). This population rates
at low risk.
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Figure 7. Umatilla River steelhead population spawning distribution across EPA level IV ecoregions.

Table 3. Umatilla River steelhead population proportion of current spawning areas across EPA level IV
ecoregions.

Ecoregion % of historical spawning area (non- % of currently occupied spawning area
g temp. limited) (non-temp. limited)
Umatilla Plateau 324 27.0
Pleistocene Lake Basins 25.0 6.2
Yakima Folds 53 0.0
Deep Loess Foothills 2.7 1.2
Umatilla Dissected Uplands 15.3 19.3
Maritime-influenced Zone 17.7 429
Mesic Forest Zone 1.7 34
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B.4.a. Selective change in natural processes or selective impacts

Hydropower system: This population passes three dams on the lower mainstem Columbia River
in its seaward and spawning migrations. The hydropower system and associated reservoirs
appear to impose some selection on smolt and adult migration timing. All hydropower effects
have persisted for multiple generations and are ongoing.

Juvenile migration timing: Changes in flow and temperature patterns likely inhibit out-
migration in late spring as temperatures rise and flow decreases, causing increased travel
time, increased energy expenditure and greater physiological stresses. Given the number
of dams that this population must cross, and likely increased mortality as the season
progresses, overall selection intensity on the population is likely moderate. Heritability
of this trait has not been assessed so we assume a moderate to low heritability. Therefore
the impact of the hydrosystem on this trait is moderate.

Adult migration timing: Umatilla River adult migrants are affected by thermal blocks that
are larger in size and longer in duration relative to historic conditions in the Columbia
River system. These result in delays, likely result in increased energy expenditure (due to
increased temperatures) and may result in increased straying. Adult migration timing is
highly heritable. The proportion of fish in the population affected is relatively unknown,
although the effect likely results in low mortality. The effect is highly variable from year
to year and in some years no thermal barriers develop. We rated the selection intensity as
low. Thus, the impact of the hydrosystem on this trait is moderate.

Harvest: Harvest has the potential to affect migration timing, maturation timing and size.
However, recent harvest rates for A-run steelhead in the Columbia River mainstem are generally
less than 10% annually. Although some harvest may be size-selective for larger fish, the
selective mortality would affect only slightly more than 2% of the total population. There may
be a very slight advantage for earlier returning fish as a result of the timing of the Chinook
salmon fishery, and while heritability of adult migration timing is high, the impacts are slight
enough to be negligible. There is very limited tribal harvest of natural-origin fish within the
Umatilla River subbasin and impacts from the recreational fishery are incidental to hatchery fish
harvest. No phenotypic traits appear to be at risk as a result of this activity. The harvest rating is
low risk for all traits.

Hatcheries: Hatchery broodstock collection has the potential to disproportionately remove
specific fish (e.g., of a certain size or timing) from the wild population. The Umatilla River
summer steelhead hatchery program is operated to provide hatchery fish for harvest and to
supplement natural production. Broodstock are collected at TMFD. Typically, 100 natural-origin
and 20 hatchery-origin fish are collected for broodstock. Broodstock are collected
representatively so that their run-timing, sex, and age of broodstock mimic that of the total run at
TMFD. We are uncertain of the degree of substructure within the basin or if there are different
characteristics between spawning aggregates in the basin. If life history characteristics differ
between different aggregates, there is the possibility that collection of broodstock representing
TMFD timing may be differentially impacting spawning aggregates. However, the broodstock
removal does not appear to be selective at the population level and no phenotypic traits appear to
be at risk as a result of this activity. The hatchery rating is low risk for all traits.
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Habitat: Altered flow profiles and increased temperatures, which have been in place for many
generations and are ongoing, likely impose some selection on juvenile and adult migration
timing.

Juvenile migration timing: Late spring and early summer temperatures are substantially
elevated relative to historical conditions. There has likely been some impact on juvenile
migration timing as temperatures reach stressful levels early in the summer, essentially
truncating migration timing. Heritability of this trait is moderate to low and the selection
intensity is assumed to be low, thus the habitat rating for this trait is low.

Adult migration timing: Late summer and early fall flows are often low in the Umatilla
River and likely expose adults that enter the river early to above normal mortality rates.
Adult migration timing is highly heritable but a relatively low proportion of the
population is likely subject to these effects, and we rated the selection intensity as
moderate. Thus, the impact of habitat changes on this trait is moderate.

Other: A population of Caspian terns in the estuary has been artificially enhanced by a
combination of increased habitat (created by dredge spoils) and artificially increased food
availability (large-scale releases of hatchery smolts). These terns appear to exert a size-selective
predation pressure that primarily impacts the large steelhead smolts. The rate of predation is
highest during tern nesting season in May. This pressure may affect smolt migration timing.

Juvenile migration timing. Steelhead smolts pass through the estuary from April to June.
The relatively high predation (10%) on smolts in May could select for earlier and later
out-migrants. However, heritability of this trait has not been assessed, so we assume a
moderate to low heritability. Because this predation occurs at the peak of migration, the
impact of this selective factor is low risk.

The adult migration timing trait has two moderate ratings and the juvenile migration timing trait
has one moderate rating. Therefore, the overall selectivity rating for the Umatilla River
steelhead population is moderate risk.
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Spatial Structure and Diversity Summary

The integrated spatial structure/diversity rating is Moderate Risk (Table 4) for the Umatilla
River summer steelhead population. The rating for Goal A (allowing natural rates and levels of
spatially mediated processes) was moderate risk. There has been significant reduction in
spawner distribution relative to intrinsic potential distribution. This reduction has caused
significant increases in gaps between spawning areas as well as disrupted continuity.

The rating for Goal B (maintaining natural levels of variation) was moderate risk. Habitat
changes have been significant in the Umatilla River basin resulting in changes to flow profiles
and elevated temperatures. These changes have resulted in impacts to life history diversity and
phenotypic trait variation. The out-of-DPS spawners in combination with local origin hatchery
fish spawning naturally put the population at high risk for spawner composition. Hydrosystem
effects and within-basin habitat changes have likely resulted in selective mortality of the adult
run timing phenotypic trait, resulting in a moderate risk rating for the selectivity metric.

Table 4. Umatilla River summer steelhead population spatial structure and diversity risk rating summary.

Metric Risk Assessment Scores
Metric Factor Mechanism Goal Population
Ala L(1) L(1)
Moderate Risk Moderate Risk

AL MO MO (Mean = 0.33) (Mean = 0.33)

Alc M (0) M (0)

B.la M (0) M (0)

B.1.b M (0) M (0) Moderate Risk (0)

B.l.c L (1) L(1)

Moderate Risk
B.2.a(1) M (0)
B.2.a(2) VL (2) . Moderate Risk (0)
H‘g(}_‘f){“k High Risk (-1)

B.2.a(3) VL ()
B.2.a(4) M (0)

B3.a L (1) L(1) L (1)

B4.a M (0) M (0) M (0)
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Overall Viability Rating

The Umatilla River summer steelhead population does not meet viability criteria. However, the
population does meet criteria to be rated as MAINTAINED (Figure 8). Overall abundance and
productivity is rated at Moderate Risk. The 10-year geometric mean abundance of natural-
origin spawners is 1,472, which is 98.1% of the minimum abundance threshold of 1,500. The
20-year geometric mean productivity is 1.50 R/S with the lower end of the adjusted standard
error above the 25% risk level. This productivity exceeds the minimum intrinsic productivity
criteria of 1.26 R/S, thus placing the productivity at low risk. Overall spatial structure and
diversity is also rated at Moderate Risk. Improvement in many of the spatial structure/diversity
metrics and a small increase in the average abundance will raise the population to viable status.

Spatial Structure/Diversity Risk

Very Low Low Moderate High
Very Low
(<1%) HV HV V M
Low
\% \% V M
Abundance/ (1-5%)
Productivity
Risk Moderate M
(6 —25%) iy b Umatilla River HR
High
(>25%) HR HR HR HR

Figure 8. Umatilla River summer steelhead population risk ratings integrated across the four viable
salmonid population (VSP) metrics. Viability Key: HV — Highly Viable; V - Viable; M — Maintained; HR —
High Risk; Shaded cells - does not meet viability criteria (darkest cells are at greatest risk).
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Data Summary — Umatilla River Summer Steelhead Population

Data type: Estimated number of annual spawners estimated based on annual counts at Three Mile
Falls Dam in the lower Umatilla River. Natural-origin proportion estimated based on
hatchery and natural-origin counts, adjusted for removals or mortalities above the dam.

SAR: Mid-Columbia SAR index (incorporates the Deschutes, Umatilla, Snake, and Upper

Columbia River steelhead series).

Table 5. Umatilla River steelhead population abundance and productivity data used for curve fits and R/S
analysis. Bold values were used in estimating the current productivity (Table 6).

Brood Year  Spawners YoWild Natural Run  Nat. Rtns R/S E:go'?dj' Adj. Rtns Adj. R/S
1981 1,115 1.00 1,115 2,635 2.36 0.68 1799 1.61
1982 609 1.00 609 2,640 4.33 0.46 1207 1.98
1983 974 1.00 974 2,525 2.59 0.52 1322 1.36
1984 1,998 1.00 1,998 1,943 0.97 0.65 1257 0.63
1985 2,732 1.00 2,732 1,559 0.57 0.46 716 0.26
1986 2,487 1.00 2,487 1,017 0.41 0.94 959 0.39
1987 2,911 1.00 2,91 1,144 0.39 2.18 2490 0.86
1988 2,201 0.93 2,050 1,573 0.71 0.99 1558 0.71
1989 2,179 0.84 1,841 1,105 0.51 0.96 1062 0.49
1990 1,301 0.96 1,247 873 0.67 2.83 2471 1.90
1991 700 0.85 592 593 0.85 2.33 1384 1.98
1992 2,118 0.90 1,915 1,380 0.65 1.88 2594 1.22
1993 1,572 0.74 1,165 713 0.45 1.18 842 0.54
1994 1,074 0.79 847 885 0.82 1.07 948 0.88
1995 1,298 0.60 783 1,154 0.89 1.23 1414 1.09
1996 1,811 0.66 1,194 2,975 1.64 1.03 3070 1.70
1997 2,215 0.41 914 2,210 1.00 0.76 1687 0.76
1998 1,529 0.50 771 3,836 2.51 0.49 1880 1.23
1999 1,595 0.64 1,020 1,071 0.67 0.52 554 0.35
2000 2,621 0.77 2,030 2,584 0.99 1.00 2584 0.99
2001 3,353 0.73 2,444

2002 5,172 0.68 3,542

2003 2,822 0.71 2,015

2004 3,109 0.64 2,003

Table 6. Umatilla River steelhead population geometric mean abundance and productivity estimates (values
used for current productivity and abundance are shown in boxes).

R/S measures Lambda measures Abundance
Not adjusted SAR adjusted Not adjusted Nat. origin
delimited median 75% threshold median 75% threshold [1989-2000 1981-2000 |geomean
Point Est. 1.24 1.79 1.14 1.50 1.07 1.06 1472 |
Std. Err. 0.24 0.33 0.19 0.15 0.02 0.06 0.22
count 10 5 10 5 12 20 10

Table 7. Umatilla River steelhead population stock-recruitment curve fit parameter estimates. Biologically
unrealistic or highly uncertain values are highlighted in grey (included for comparison only - not used in the
assessment of current abundance/productivity).

Not adjusted for SAR Adjusted for SAR
SR Model a SE b SE adj.var  auto AICc a SE b SE adj.var  auto AICc
Rand-Walk ~ 0.94 0.14 n/a nla 0.27 0.60 445 0.9 0.12 nla nla 0.31 0.31 403
Const. Rec 1512 174 nfa nia n/a nla 34.8 1438 147 nla n/a nfa nfa 30.2
Bev-Holt 22.07 116.06 1587 446 0.21 0.44 375 8.48 15.93 1625 425 0.20 -0.15 32.7
Hock-Stk 1.92 0.70 806 310 0.21 0.45 38.1 1.98 0.64 735 249 0.20 0.18 32.8
Ricker 2.70 0.88 0.00060  0.00017  0.22 0.45 38.0 2.35 0.69 0.00055  0.00016  0.21 -0.14 334

B-141



Appendix B
Oregon Mid-C Steelhead Recovery Plan

4,000
* Ricker fit
Hockey Stick fit
3,500 Beverton-Holt fit
Random Walk fit
3,000 * —— replacement —
@
2 * * /
% 2,500 | . s
&
£ 2,000 /,/
3
g
= 1,500 = ”" >
>
§ / / - .
1,000 Ve ¢ .
/ L R 2
Vays M
500 ///
o ¥ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 500 1,000 1,500 2,000 2,500 3,000 3,500

Total Parent Spawners

4,000

Figure 9. Umatilla River summer steelhead population stock recruitment curves. Bold points were used
in estimating the current productivity. Data were not adjusted for marine survival.
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Figure 10. Umatilla River summer steelhead population stock recruitment curves. Bold points were used in
estimating the current productivity. Data were adjusted for marine survival. Function labeled “Current” is
a Hockey Stick function derived by fixing the slope of the ascending limb at the geometric mean productivity
at low to moderate abundance (Table 2) and fitting a capacity estimate to the data series.
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Walla Walla River Summer Steelhead Population

The Walla Walla River summer steelhead population (Figure 1) is one of three populations in the
Umatilla/Walla Walla Rivers MPG within the Mid-Columbia River DPS. All three populations
in this MPG are summer run.

Walla Walla River Summer Steelhead (WWMAI-s)

Intrinsic Potentlal
Warighbed Banklull Aiea / 2 ik
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Figure 1. Walla Walla River summer steelhead population boundary and major (MaSA) and minor (MiSA)
spawning areas.

The Interior Columbia Technical Recovery Team (ICTRT) classified the Walla Walla River
population as “intermediate” in size and complexity based on historical habitat potential (Table
1). A steelhead population classified as intermediate has a mean minimum abundance threshold
of 1,000 natural-origin spawners with sufficient intrinsic productivity (> 1.35 recruits per
spawner at the minimum abundance threshold) to achieve a 5% or less risk (“low risk™) of
extinction over a 100-year timeframe. In order for the Walla Walla River population to achieve
a 1% or less risk (“very low risk”) of extinction over 100 years, productivity would need to be at
or greater than 1.64 recruits per spawner at the minimum abundance threshold.
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Table 1. Walla Walla River summer steelhead population basin statistics and intrinsic potential analysis
summary.

Drainage area (km?) 2,988

Stream lengths km (total) * 1,147

Stream lengths km (below natural barriers) * 1,111

Branched stream area weighted by intrinsic potential (km?) 2.448

Branched stream area km® (weighted and temp. limited) 0.774

Total stream area weighted by intrinsic potential (km®) 3.711

Total stream area weighted by intrinsic potential (km?) temp limited ° 0.907

Size / Complexity category Intermediate / “B” (dendritic)
Number of major spawning areas (MaSAs) 3

Number of minor spawning areas (MiSAs) 2

a. All stream segments > 3.8m bankfull width were included.
b. Temperature limited areas were assessed by subtracting area where mean weekly modeled water temperature was > 22°C.

Current Abundance and Productivity

Current (1993 to 2003) total spawner abundance (number of adult spawners in natural production
areas) has ranged from 421 in 1999 to 1,811 in 2002 (Figure 2). Abundance of natural-origin
summer steelhead in the portion of the Walla Walla River basin above Nursery Bridge Dam
(NBD; North Fork, South Fork, and Couse Creek) was determined from counts of adult returns
to NBD at river mile 44. These counts did not include removals or mortality at and above the
dam. Fish were enumerated using trap counts and mark-recapture methods from brood years
(BY) 1993-2001, and video counts in BY 2002, 2003, and 2005. Mark-recapture methods were
used to account for fish that jumped the dam. Mark-recapture methods were discontinued
following dam modifications that are thought to prevent fish from jumping the dam (T. Bailey,
Oregon Department of Fish & Wildlife, personal communication). Almost all hatchery fish
trapped at NBD were removed during BY 1993-1999. The BY 2003 count (547) was incomplete
as the west side ladder was opened from February 21 through March 11 due to passage problems
with the east side ladder. Fish passing through the west bank ladder were not counted. The
number of uncounted fish in BY 2003 was estimated as the mean percent of the run that passed
NBD from February 21-March 11 during BY 1993-2001 (12.3%). The percent of the run
passing NBD during that time period ranged from 5.4 % to 18.7% during BY 1993-2001.
Counts were not available for BY 2004 because video equipment was inoperable during most of
the migration season. Missing abundance data for BY 2004 were reconstructed using mean
brood age structure estimated from BY 1991-1998 data and all available counts of brood returns
in years before and after the 2004 missing count. Age structure was determined by scale
analyses from adults returning in 1993-1995. Missing run year age structure data after 1995
were estimated as the 1993-1995 mean age structure. Origin (natural or hatchery) could not be
determined from video monitoring (2002-2005) and was estimated as the 1993-2001 mean
percent of natural (96.4%) and hatchery (3.6%) origin fish in the run to NBD. Spawner
abundance for the entire Walla Walla River natural-origin summer steelhead population was
estimated by expanding abundance of spawners above NBD by a factor of 1.503. The expansion
estimate was developed from the ratio of current smolt capacity of the entire population divided
by the current smolt capacity above NBD. The current smolt capacity estimates were developed
based on Ecosystem-Diagnosis-Treatment (EDT) analyses of current conditions. Harvest
removals were not factored into the estimate of spawning escapement above NBD. Tribal and
non-tribal fishing pressure is thought to be minimal (T. Bailey, personal communication).
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Recreational angling was prohibited from 1996-2002 and limited to retention of hatchery-origin
fish after 2002.

Recent natural spawners include returns originating from naturally spawning adults and from
outside-DPS spawners that originate from Lyons Ferry Hatchery releases in the lower Walla
Walla River. Natural-origin fish have comprised an average of 98% over the 11 years of
available data. Throughout the period, the percentage of natural-origin fish has ranged from
95.4% to 99.8%.
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R/S, adjusted for SAR and delimited at 75% Figure 2. Walla Walla River summer steelhead
(75 (’) spawners) of the abundance threshold population spawner abundance estimates (1993-2005).

(Table 2).
Table 2. Walla Walla River summer steelhead population abundance and productivity estimates.
Abundance/Productivity Statistics Estimate (Range)
Abundance: natural-origin spawners (10-year geometric mean, range) 650 (270-1746)
Proportion: natural-origin spawners (10-year geometric mean, range) 0.98 (0.95-1.00)
Estimate  (90% CI)° SE
Intrinsic productivity (8-year R/S, SAR adjusted & delimited) * 1.34 (1.05-1.71) 0.12
Productivity (8-year Beverton-Holt fit, SAR adjusted) n/a n/a
Trend Statistics (1980-2005) © Estimate  (95% CI) P>1.0

In(natural-origin spawner abundance) n/a
Population growth rate (A): Hatchery effectiveness = 1.0 n/a
Population growth rate (A): Hatchery effectiveness = 0.0 n/a

a. Delimited productivity excludes any recruit/spawner pair where the spawner number >75% of the population’s minimum
abundance threshold. This approach attempts to remove density dependence effects that may influence the productivity estimate.
b. Lower end of the 90% CI on productivity is used in evaluating the impact of parameter uncertainty on risk.

c. Insufficient data series to calculate 1980- 2005 trend metrics.
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Risk based on current abundance and
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population outside of the area above Nursery Bridge Dam, particularly in Mill Creek. Better
information relating abundance above Nursery Bridge Dam to the remaining area in the
population is needed to reduce this data uncertainty.

The natural-origin spawner abundance series for the Walla Walla steelhead population was
initiated in 1993; therefore it was not possible to calculate the 1980-present trend metrics. The
general pattern over the 1993 to 2005 period is similar to the patterns in returns over the same
period for other Mid-Columbia DPS steelhead populations: declining annual abundance followed
by a short increasing trend beginning in 1999 and then an abrupt decline after 2003.

Spatial Structure and Diversity

The ICTRT has identified three historic major spawning areas (MaSAs) and two minor spawning
areas (MiSAs) within the Walla Walla River steelhead population (Figure 4). Two small
watersheds, which are classified as MiSAs and which empty directly into the Columbia River
below the Walla Walla River confluence, are included in the Walla Walla population boundaries
(Juniper Canyon, OR and Switzler, WA). Current spawning distribution is substantially reduced
relative to the historic intrinsic distribution. Current production is concentrated in the North and
South Fork Walla Walla River, Couse Creek, Mill Creek and Dry Creek (WA). It should be
noted that the map does not show Yellowhawk Creek, which runs between Mill Creek and
Cottonwood Creek, and there is spawning in the lower reaches of Yellowhawk Creek. Spawners
within the Walla Walla population are primarily natural-origin fish with a small proportion of
hatchery strays which are Snake River-origin fish produced at Lyons Ferry Hatchery and
released into the lower Walla Walla River. Hatchery fish were removed at NBD by trapping
until 1999 when it was discontinued and replaced with video monitoring. Currently, hatchery
fish pass above NBD to spawn naturally.

Walla Walla | |

Mill (Walla Walla) | |

MaSAs

Pine (Walla Walla) | |

@ non-temperature limited

O temperature limited

) —
Sw itzler D

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

MiSAs

Percentage of Area

Figure 4. Walla Walla River summer steelhead population distribution of intrinsic potential habitat across
major and minor spawning areas. White bars represent current temperature limited areas that could
potentially have had historical temperature limitations.
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Factors and Metrics

A.l.a Number and spatial arrangement of spawning areas

The Walla Walla River population has three MaSAs and two MiSAs distributed in a dendritic
pattern. Historically, major production areas included Pine Creek, South Fork Walla Walla
River, North Fork Walla Walla River, Mill Creek, Cottonwood Creek and Dry Creek (WA).
Spawning distribution has been reduced significantly relative to historic distribution. Currently
two of three of the MaSAs are occupied, including Walla Walla and Mill. Spawning and rearing
do not occur in the Pine Creek MaSA. One of two MiSAs is occupied—Dry Creek. Even
though there has been significant reduction in distribution, the population rated at low risk
because it has two MaSAs occupied in a dendritic pattern.
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Figure 5. Walla Walla River summer steelhead population current spawning distribution and spawning area
occupancy designations.
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A.l.b. Spatial extent or range of population

Based on comparisons of the current spawner distribution databases from the Oregon
Department of Fish and Wildlife (ODFW) and the Washington Department of Fish and Wildlife
(WDFW) with the intrinsic distribution, there has been substantial reduction in the range.
Currently two of three MaSAs (67%) and one of two MiSAs (50%) are occupied (Figure 5). Due
to the significant reduction, the population is rated at moderate risk because less than 75% (but
greater than 50%) of the historical MaSAs are currently occupied. . There are limited spawning
survey data to evaluate occupancy for this population. Additional spawning survey data needs to
be collected to improve future viability assessments.

A.l.c. Increase or decrease in gaps or continuities between spawning aggregates

There have been significant changes in gaps and continuity as a result of the loss of spawning in
the Pine Creek MaSA and the Switzler MiSA. The loss of occupancy in these areas has
increased the distance between the Walla Walla population and other Mid-Columbia DPS
steelhead populations. Due to these considerations, and because less than 75% of the historical
MaSAs are occupied, the population is rated at moderate risk for this metric.

B.1.a. Major life history strategies

We have no data to allow any direct comparisons between historic and current life history
strategies. Flow and temperature changes and barriers in the Walla Walla River basin have
limited movement patterns of juvenile and adult steelhead during recent decades. Juvenile
steelhead are unable to use many of the mainstem areas during the summer months due to high
temperatures and low flows. Adults are unable, in some years, to enter the Walla Walla River in
early fall. These types of changes have likely resulted in reduced life history diversity.
However, it does not appear that any major life history pathways have been lost. The age
structure and run-timing of adults is within the range observed for other summer steelhead
populations. The population exhibits multiple ages of smolt out-migration and ocean residence
time, as well as repeat spawners. The habitat changes have likely resulted in significant
reduction in variability as well as a change in distribution of life history pathways, thus we have
rated the population at moderate risk for this metric.

B.1.b. Phenotypic variation

There are no data to assess loss or substantial change in phenotypic traits, therefore we infer
from habitat changes. The changes in flow patterns and temperature profile within the Walla
Walla River, as well as the effects of adult passage barriers, have likely resulted in reduced adult
and juvenile phenotypic traits. Juveniles have narrower windows for successful out-migration
through the Walla Walla River as well as through the Columbia River. Adults cannot enter and
migrate through the Walla Walla River during late summer and early fall in some years due to
temperature limitations. The Walla Walla population rated at moderate risk because of likely
change in mean and variability of two or more phenotypic traits.
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B.1.c. Genetic variation

The genetic information for the Walla Walla population demonstrates levels of within and
between-population differentiation that are healthy and do not indicate any substantial change
from likely historical condition. In addition, there is little signal of introgression of outside-DPS
hatchery fish which are known to be present in spawning areas. The population rated at low risk
for genetic variation.

B.2.a. Spawner composition

(1) Out-of-DPS spawners: There are out-of-DPS spawners present in the population that
originate from Lyons Ferry hatchery releases into the mainstem Walla Walla River. Until 1999,
wandering hatchery fish destined for the upper Walla Walla River basin were removed at
Nursery Bridge Dam. Since that time, hatchery fish have passed upstream to spawn naturally.
The removal of these out-of-basin hatchery-origin fish had reduced the hatchery proportion and
the risk to the natural population. We estimated that about 2% of the natural spawners have been
out-of-basin hatchery-origin fish for recent generations. With 2% out-of-DPS spawners for the
past three generations the population is rated at moderate risk. It should be noted that two
management actions may influence the future proportion of the out-of-DPS spawners. Annual
smolt releases from Lyons Ferry Hatchery have been reduced substantially which will reduce the
source of hatchery adults. On the other hand, hatchery fish are no longer removed at Nursery
Bridge Dam which results in an increase in the proportion of hatchery spawners above this
location. The overall effect of these two offsetting management changes is unknown.

(2) Out-of-MPG spawners from w