
.... Note: The percentage of listed wild and hatchery Ish from each ESU at each Columbia River dam from McNary Dam to 

Bonneville Dam and at Tongue Point 

For example, If you handle 1,000 steelhead at Tongue Point, under the Full Transportation with spill scenario (above), 

17.28% olthem will be listed wild fish, or 173 fish. To these 1731sh, appy the percentages 

listed belew under the Tongue Point section to determine hew many are from each ESU 

(SR, 173 x 0,4436 = 77; UCR, 173 x 0.0394 = 7; etc). 

Full Transportation Transportation with spill 
Hatchery Hatchery 

McNary Dam Wild AD-clipped No AD-clip Wild AD-clipped No AD-clip 
SR 12.77 9.77 1.03 35.56 47.20 13.92 
UCR 50.85 90.23 83,38 37.56 52,80 72.52 
MCR - Summer 36.38 0.00 15.59 26.87 0.00 13.56 
MCR - Winter 
LCR - Summer 
LCR - Winter 
UWR - Summer 
UWR - Winter 

John Day Dam 
SR 6.07 6.27 1.03 19.58 35.59 13.92 
UCR 24.16 57.96 83.38 20.69 39.83 72.52 
MCR - Summer 69.77 35.77 15.59 59.73 24.58 13.56 
MCR - Winter 0.00 0.00 0.00 0,00 
LCR - Summer 
LCR - Winter 
UWR - Summer 
UWR - Winter 

The Dalles Dam 
SR 4,38 4.39 1.03 14.74 27.49 13.92 
UCR 17.46 40.55 83.38 15,56 30.75 72,52 
MCR - Summer 78,16 55.06 15.59 69.70 41.76 13.56 
MCR - Winter 0.00 0.00 0.00 0.00 
LCR - Summer 
LCR - Winter 
UWR - Summer 
UWR - Winter 

Bonneville Dam 
SR 3.53 3.98 1.03 12.13 25.50 13.92 
UCR 14.06 36.76 83.38 12,81 28.53 72.52 
MCR - Summer 62.97 49.92 15.59 57.35 38.73 13.56 
MCR - Winter 13.84 0.00 0.00 12.61 0.00 0.00 
LCR - Summer 3.29 0.00 0.00 3.00 0.00 0.00 
LCR - Winter 2.31 9.34 0.00 2.10 7.24 0.00 
UWR - Summer 
UWR - Winter 

Tongue Point 
SR 44.36 65.56 53.51 41.98 63.30 51.02 
UCR 3.94 5.25 19.31 4.10 5.59 20.34 
MCR - Summer 17.62 7.13 3.61 18.37 7.609 3.80 
MCR - Winter 3.87 0.00 0.00 4.04 0.00 0.00 
LCR - Summer 2.58 0.00 0.00 2.70 0.00 0.00 
LCR - Winter 18.64 22.06 23.57 19.43 23.51 24.84 
UWR - Summer 0.00 0.00 0.00 0.00 
UWR - Winter 8.99 0.00 0.00 9.38 0.00 0.00 

SR =Snake River ESU 
UCR =Upper Columbia River ESU 
MCR - Summer =Mid Columbia River ESU summer steelhead 
MCR - Winter =Mid Columbia River ESU winter steelhead 
LCR - Summer =Lower Columbia River ESU summer steelhead 
LCR - Winter =Lower Columbia River ESU winter steelhead 
UWR - Summer =Upper Willamette River ESU summer steelhead 
UWR - Winter =Upper Willamette River ESU winter steelhead 
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Table 10. Estimated Juvenile steel head trout collection at each of the mainstem collection facilities in 2009 under full 
transportation and transportation with spill scenarios. Percentage of listed fish by rearing type 
(wild or hatchery) at each facility. 
"'Use this table only if the reartype and/or clip/no-clip status of all handled fish is known"" 

Full Transportation Scenario Transportation with Spill Scenario 
Steelhead trout Steelhead trout 

Unclipped Clipped Unclipped Clipped 

Total fish collected at:' 
Snake River 
Lower Granite 1,630,929 4,585,657 899,050 2,527,843 
Little Goose 334,691 940,184 563,543 1,584,215 
Lower Monumental 58,375 138,815 208,415 578,275 
Ice Harbor" 34,527 60,442 181,833 485,908 
Columbia River 
Wells'" 176,829 301,474 176,829 301,474 
Rocky Reach··· 195,903 288,812 195,903 288,812 
Rock Island'·' 452,762 370,464 452,762 370,464 
Wanapum··· 407,486 333,418 407,486 333,418 
Priest Rapids··' 366,737 300,076 366,737 300,076 
McNary···· 567,746 792,589 167,980 289,373 
John Day·· •••• 620,323 659,812 265,498 356,132 
The Dalles·· •••• 503,730 505,165 575,321 711,943 
Bonneville (I & II combined)'· ..... 579,988 623,313 224,843 286,045 

---To the tailrace of Bonneville 1,054,524 1,133,296 1,183,384 1,505,500 
---To Tongue Point······ 4,125,351 10,463,806 3,914,070 9,876,202 

Total listed fish at: Hatchery Hatchery Hatchery Hatchery 
Snake River Wild No Ad-clip Ad-clip Wild No Ad-clip Ad-clip 

Lower Granite 944,863 368,450 1,983,726 520,856 203,108 1,093,529 
Little Goose 195,763 74,611 413,293 327,108 126,976 687,529 
Lower Monumental 47,821 6,373 39,567 128,557 43,375 234,502 
Ice Harbor" 30,691 2,316 24,369 115,683 35,929 201,147 
Columbia River 
Wells·'· 144,423 32,406 301,474 144,423 32,406 301,474 
Rocky Reach·" 164,858 31,045 288,812 164,858 31,045 288,812 
Rock Island'" 201,125 251,637 370,464 201,125 251,637 370,464 
Wanapum··· 181,013 226,473 333,418 181,013 226,473 333,418 
Priest Rapids"· 162,912 203,826 300,076 162,912 203,826 300,076 
McNary···· 259,510 242,520 269,379 81,190 64,439 106,381 
John Day"· •••• 404,558 169,764 293,565 170,112 70,821 155,017 
The Dalles·' •••• 365,024 109,134 269,720 406,330 125,470 355,636 
Bonneville (I & II combined)'· ••••• 442,669 108,043 267,023 167,049 42,911 121,628 

---To the tailrace of Bonneville 804,853 196,442 485,496 879,205 225,847 640,147 
---To Tongue Point······ 2,749,176 645,876 2,897,038 2,624,448 599,306 2,645,178 

Percent listed fish at: 
Snake River 
Lower Gran ite 57.93% 22.59% 43.26% 57.93% 22.59% 43.26% 
Little Goose 58.49% 22.29% 43.96% 58.04% 22.53% 43.40% 
Lower Monumental 81.92% 10.92% 28.50% 61.68% 20.81% 40.55% 
Ice Harbor·· 8889% 6.71% 40.32% 63.62% 19.76% 41.40% 
Columbia River 
Wells'·' 81.67% 18.33% 100.00% 81.67% 18.33% 100.00% 
Rocky Reach'·' 84.15% 1585% 100.00% 84.15% 15.85% 100.00% 
Rock Island·'· 44.42% 55.58% 100.00% 44.42% 55.58% 100.00% 
Wanapum··· 44.42% 55.58% 100.00% 44.42% 55.58% 100.00% 
Priest Rapids··· 44.42% 55.58% 100.00% 44.42% 55.58% 100.00% 
McNary···· 4571% 42.72% 33.99% 48.33% 38.36% 3676% 
John Day" •••• 65.22% 27.37% 44.49% 64.07% 26.68% 43.53% 
The Dalles·· •••• 72.46% 21.67% 53.39% 70.63% 21.81% 49.95% 
Bonneville (I & II combined)'· ..... 76.32% 18.63% 42.84% 74.30% 19.09% 42.52% 

---To the tailrace of Bonneville 76.32% 18.63% 42.84% 74.30% 19.09% 42.52% 
---To Tongue Point···· 66.64% 15.66% 27.69% 67.05% 15.31% 26.78% 

* Note: "Total fish collected at:" is the total number offish collected of that species, run and rearing type. 
** Note: These dams have no transportation facilities, therefore, no fish are removed from the river at these dams 

*** Note: The numbers shown for these dams represent the numberof fish arriving at the dam. not the number collected; 

FGE's at these dams are not currently established Also. there is no transportation from these dams. 
•••• Note: (See next page) 
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"'**'" Note: The percentage 01 listed wild and hatchery Ish from each ESU at each Columbia River dam from McNary Dam to 

Bonneville Dam and at Tongue Point. 
For example, If you handle 1,000 steelhead at Tongue Point, under the Full Transportatbn with spill scenario (above), 

65,51% 01 them will be listed wild fish, or 655 fish To these 655 Ish, apply the percentages 

listed belON under the Tongue Point section to determine heM' many are from each ESU 

(SR, 655 x 0.4436 =291; UCR, 655 x 0,0394 =26; etc), 

Full Transportation Transportation with spill 
Hatchery Hatchery 

McNary Dam Wild AD-clipped No AD-clip Wild AD-clipped No AD-Clip 
SR 12,77 9,77 1,03 35,56 47,20 13,92 
UCR 50,85 90,23 83.38 37,56 52.80 72.52 
MCR - Summer 36,38 0.00 15.59 26.87 0.00 13.56 
MCR - Winter 
LCR - Summer 
LCR - Winter 
UWR - Summer 
UWR - Winter 

John Day Dam 
SR 6.07 6.27 1.03 19.58 35.59 13.92 
UCR 24.16 57.96 83.38 20.69 39.83 72.52 
MCR -Summer 69.77 35.77 15,59 59.73 24.58 13.56 
MCR - Winter 0.00 0,00 0.00 0,00 
LCR - Summer 
LCR - Winter 
UWR-Summer 
UWR - Winter 

The Dalles Dam 
SR 4.38 4.39 1.03 14.74 27.49 13.92 
UCR 17.46 40.55 83.38 15.56 30.75 72.52 
MCR - Summer 78.16 55,06 15.59 69.70 41.76 13.56 
MCR - Winter 0.00 0.00 0,00 0.00 
LCR - Summer 
LCR - Winter 
UWR - Summer 
UWR - Winter 

Bonneville Dam 
SR 3.53 3.98 1.03 12.13 25,50 13.92 
UCR 14.06 36,76 83.38 12,81 28.53 72.52 
MCR - Summer 62,97 49.92 15,59 57.35 38,73 13.56 
MCR - Winter 13.84 0.00 0.00 12,61 0.00 0,00 
LCR - Summer 3.29 0,00 0.00 3.00 0.00 0,00 
LCR - Winter 2.31 9,34 0.00 2,10 7.24 0.00 
UWR - Summer 
UWR - Winter 

Tongue Point 
SR 44.36 65.56 53.51 41,98 63.30 51.02 
UCR 3.94 5,25 19.31 4.10 5.59 20,34 
MCR - Summer 17.62 7.13 3.61 18.37 7.60 3.80 
MCR - Winter 3,87 0.00 0,00 4.04 0.00 0.00 
LCR - Summer 2.58 0.00 0.00 2.70 0.00 0.00 
LCR - Winter 18,64 22.06 23.57 19.43 23.51 24.84 
UWR -Summer 0,00 0.00 0.00 0.00 
UWR - Winter 8.99 0.00 0.00 9.38 0.00 0.00 

SR = Snake River ESU 
UCR = Upper Columbia River ESU 
MCR - Summer = Mid Columbia River ESU summer steelhead 
MCR - Winter = Mid Columbia River ESU winter steelhead 
LCR - Summer = Lower Columbia River ESU summer steelhead 
LCR - Wltlter = Lower Columbia River ESU winter steelhead 
UWR - Summer = Upper Willamette River ESU summer steelhead 
UWR - Winter = Upper Willamette River ESU winter steelhead 

56 



Table 11. Estimated number of listed fish outmigrating from each 
ESU, 2009. 

ESU 
Snake River 

Run 

Number of listed fish 
Hatcherye 

Non-AD-
Wild AD-clipped clipped 

Chinook 

Steelhead 
Sockeye 

Spring/summer 
Fall 

- subyearlings 
- yearlings 

Summer 

1,120,880 

1,640,644 

1,208,222 
10,424 

3,168,410 

2,862,821 
431,000 

3,176,362 
102,511 

266,750 

3,054,330 
458,500 
606,598 

0 

Upper Columbia 

Chinook 
Steelhead 

Spring 
Summer 

303,170 
213,538 

376,000 
407,500 

786,000 
259,500 

Mid-Columbia 

Steelhead Summer 
Winter 

633,228 
105,218 

312,000 
o 

42,000 
o 

Lower Columbia 

Chinook 

Steelhead 

Coho 

Spring 
Fall (tule) 
Fall (late run) 
Summer 
Winter 

2,924,675 
14,674,951 
4,483,088 

70,209 
506,214 

1,198,518 

2,595,000 
35,955,000 

0 
0 

827,498 
9,071,000 

150,000 
490,000 

0 
0 

200,000 
175,000 

Upper Willamette 

Chinook 
Steelhead 

Spring 
Summer 
Winter 

3,847,700 

244,213 

5,607,898 
o 
o 

100,000 
o 
o 

Columbia River 

Chum 8,461,800 o 102,000 

a Listed hatchery numbers are release numbers. 
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Appendix A. 

Determination of the effects of returning all PIT-tagged 
spring/summer Chinook salmon to the river at each collection dam 
on the number of fish that arrive at each subsequent dam 
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We surveyed researchers regarding the number of outmigrating PIT­
tagged spring/summer Chinook salmon in the Snake River we could 
expect in 2009. We found that 227,000 hatchery fish will be PIT 
tagged and released above Lower Granite Dam as part of the 
Comparative Survival Study (CSS). We applied the hatchery 
survival estimates found in Table 1 to the fish released from 
hatcheries to determine the number of CSS hatchery fish that will 
arrive at Lower Granite Dam (147,518). The CSS requires that 70% 
of the fish collected at each of the Snake River collector dams 
be transported. 

Another 26,965 hatchery spring/summer Chinook salmon (PIT tagged 
at hatcheries (not part of the CSS) and traps) will arrive at 
Lower Granite Dam. Of the 174,483 (147,518 + 26,965) hatchery 
fish reaching Lower Granite Dam, 86,584 will be listed hatchery 
fish. It is unknown whether the PIT-tagged hatchery fish will be 
ad-clipped or not, so, because ad-clipped hatchery fish 
constitute the vast majority of hatchery fish, all PIT-tagged 
fish are assumed to be ad-clipped for the following calculations. 

Because tagging for the 2009 outmigration year began in July 2008 
and continues throughout the outmigration year, we cannot 
accurately estimate survival from tagging of natural and 
migrating fish to the head of the Lower Granite Reservoir. We 
assumed that all of these fish would survive to the head of the 
reservoir, realizing that this is an overestimation. We chose 
the head of the reservoir because that is where the last of the 
tagging occurs, and because we have survival estimates from the 
head of the reservoir to the tailrace of Lower Granite Dam. It 
is expected that 66,606 wild spring/summer Chinook salmon will be 
PIT tagged above Lower Granite Dam. Using 90% survival from 
tagging location through the Lower Granite Dam pool, 59,945 
(66,606 x ) will arrive at Lower Granite Dam. 

National Marine Fisheries Service will be PIT-tagging fish at 
Lower Granite Dam during the 2009 outmigration. As part of this 
marking, 30,000 PIT-tagged wild and 91,154 PIT-tagged hatchery 
spring/summer Chinook salmon will be released into the Lower 
Granite Dam tailrace. As these fish move downstream, all of 
those collected at Little Goose and Lower Monumental Dams will be 
diverted back to the river. Another 28,846 PIT-tagged hatchery 
spring/summer Chinook salmon will be released below Ice Harbor 
Dam. 

Approximately 4,400 fish (400 wild and 4,000 hatchery) will be 
released in the Tucannon River. These fish are assumed to arrive 
at Lower Monumental Dam with no mortality. 

We performed two calculations to determine the expected number of 
PIT-tagged fish collected at each collector dam. The first 
calculation made use of the same formulas used under the 
nTransportation with Spill n and "Full Transportation" scenarios 
which assume that every fish collected is transported (except the 
CSS fish). This calculation provided the number of fish 
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collected at each dam if no PIT-tagged fish were returned to the 
river. In other words, this calculation is based solely on the 
number of fish that are not collected and transported at upstream 
dam(s) . 

In the second calculation we assumed that the only fish 
transported at each Snake River collector dam are the CSS fish. 
This calculation provided the number of fish collected at each 
dam if the remaining PIT-tagged fish were returned to the river. 
This calculation includes both the fish that were returned to the 
river at upstream dam(s) and the fish that were not collected at 
upstream dam(s). Because the number derived from the second 
calculation includes the number from the first calculation, the 
difference between the numbers from these two calculations is the 
number of PIT-tagged fish that were collected at each dam that 
were not accounted for because they were returned to the river at 
each dam (the number for each dam was added to the appropriate 
" ... fish collected ... " columns in Tables 7-8). This difference 
in the number of fish collected was then expanded to the number 
of fish that arrived at the dam by dividing by the FGE of that 
dam, and was added to the number of fish that arrived at McNary 
Dam because they had not been collected and transported at 
upstream dams under both the "Transportation with Spill" and 
"Full Transportation" scenarios (column "Listed fish to McNary" 
in Tables 2 and 3, respectively) 

Calculation 1 (Transportation) 

Transportation with Spill Scenario--The numbers presented below 
assume that 59.9% of the PIT-tagged fish arriving at Lower 
Granite Dam will not be collected (FGE = 40.1%), and that 30% of 
the CSS fish are returned to the river. In addition, 30,000 wild 
and 91,154 hatchery fish will be released into the tailrace of 
Lower Granite Dam from marking at the dam, and 28,846 will be 
released into the tailrace of Ice Harbor Dam. 

Using the FGEs in Table 2, the estimated number of PIT-tagged 
fish collected at each dam below Lower Granite Dam in 2009 will 
be 

Listed Unlisted 
Dam Wild hatchery hatchery Total 

Little Goose 27,226 31,009 49,821 108,056 
Lower Monumental 9,751 12,286 17,599 39,636 
McNary 5,869 9,847 17,773 33,489 

Full Transportation Scenario--The numbers presented below assume 
that 40.0% of the PIT-tagged fish arriving at Lower Granite Dam 
will not be collected (FGE = 60.0%), and that 30% of the CSS fish 
are returned to the river. In addition, 30,000 wild and 91,154 
hatchery fish will be released into the tailrace of Lower Granite 
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Dam from marking at the dam, and 28,846 will be released into the 
tailrace of Ice Harbor Dam. 

Using the FGEs in Table 3, the estimated number of PIT-tagged 
fish collected at each dam below Lower Granite Dam in 2009 will 
be 

Listed Unlisted 
Dam Wild hatchery hatchery Total 

Little Goose 31,577 33,833 60,321 125,731 
Lower Monumental 7,851 10,198 14,616 32,665 
McNary 5,088 11,895 24,954 41,937 

Calculation 2 (Only CSS fish transported) 

This calculation assumes that all collected PIT-tagged fish 
(except the CSS fish) are returned to the river at each Snake 
River collector dam. 

For the PIT-tagged fish returned to the river at each collection 
dam, the only loss of fish as they migrate downstream is the 
mortality through each reservoir and dam. Based on the NMFS 
survival studies, survival through each reservoir and dam was 
estimated to be 90%. The estimated number of PIT-tagged fish 
collected at each dam below Lower Granite Dam in 2009 will be 

Transportation with Spill Scenario 

Listed Unlisted 
Dam Wild hatchery hatchery Total 

Little Goose 37,156 37,655 54,975 129,786 
Lower Monumental 24,394 21,780 30,839 77,013 
McNary 22,014 20,267 32,764 75,045 

Full Transportation Scenario 

Listed Unlisted 
Dam wild hatchery hatchery Total 

Little Goose 52,618 47,912 71,241 171,771 
Lower Monumental 36,628 28,074 40,650 105,352 
McNary 47,470 37,815 63,454 148,739 

Subtracting collection numbers estimated by Calculation 1 from 
Calculation 2 provides the number of unaccounted for PIT-tagged 
fish that were collected at each dam (Appendix Table A1) . 
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Appendix Table AI.	 Estimates of the number of unaccounted for 
PIT-tagged spring/summer Chinook salmon that 
will be collected at each of the collection 
dams, and estimates of how many of these fish 
will arrive at McNary Dam, 2009. 

Transportation with Spill Scenario 

Listed Unlisted 
Dam wild hatchery hatchery Total 

Number of unaccounted for PIT-tagged fish collected: 

Little Goose 9,930 6,646 5,154 21,730 
Lower Monumental 14,643 9,494 13,240 37,377 
McNary 16,145 10,420 14,991 41,556 

Number of unaccounted for PIT-tagged fish that arrived at 
McNary Dam (FGE = 0.371): 

McNary	 43,518 28,086 40,407 112,011 

Full Transportation Scenario (No Spill) 

Listed Unlisted 
Dam wild hatchery hatchery Total 

Number of unaccounted for PIT-tagged fish collected: 

Little Goose 21,041 14,079 10,920 46,040 
Lower Monumental 28,777 17,876 26,034 72,687 
McNary 42,382 25,920 38,500 106,802 

Number of unaccounted for PIT-tagged fish that arrived at 
McNary Dam (FGE = 0.80): 

McNary	 52,978 32,400 48,125 133,503 
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Appendix Table B1. Estimates of the number of unaccounted for 
PIT-tagged steelhead that will be collected 
at each of the collection dams, and 
estimates of how many of these fish will 
arrive at McNary Dam, 2009. 

Transportation with Spill Scenario 

Dam wild 
Listed 

hatchery 
Unlisted 
hatchery Total 

Number of unaccounted for PIT-tagged fish collected: 

Little Goose 1,486 3,890 3,375 8,751 
Lower Monumental 7,837 6,639 6,426 20,902 
McNary 3,915 3,095 2,959 9,969 

Number of unaccounted for PIT-tagged fish that arrived at 
McNary Dam (FGE = 0.208) : 

McNary 18,822 14,880 14,226 47,928 

Full Transportation Scenario (No Spill) 

Listed Unlisted 
Dam wild hatchery hatchery Total 

Number of unaccounted for PIT-tagged fish collected: 

Little Goose 4,428 11,588 10,228 26,244 
Lower Monumental 17,741 13,456 14,050 45,247 
McNary 21,338 16,069 16,931 54,338 

Number of unaccounted for PIT-tagged fish that arrived at 
McNary Dam (FGE = 0.90): 

McNary 23,709 17,854 18,812 60,375 
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