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Final Spring / Summer Update to the 
2004 Water Management Plan 

1. Introduction 
 
The 2004 Spring / Summer update to the Water Management Plan (WMP) updates 
information on how the Action Agencies plan on operating the Federal Columbia River 
Power System (FCRPS) reservoirs during the spring and summer seasons.   
 
The Spring / Summer WMP Update (S/S Update) is needed because water supply 
forecasts for the spring and summer time period are not available at the time the water 
management plan is written in the fall of 2003. Planned operations in the Spring / 
Summer update are based on the most current water supply forecast which is considered 
to be the best available forecast of the expected runoff water volume, and thus how the 
FCRPS will be operated in 2004. The “May Final” forecast is the most current forecast 
available when the final version of the Spring Summer update was written. 
 
The S/S Update also reports 2004 research operations planned for the FCRPS projects.  
Research studies are routinely conducted to test the performance of current or new fish 
passage operations and the effects on a wide range of conditions, including spill survival, 
tailrace egress, transport benefits and the performance of new passage devices like the 
Bonneville corner collector. The Studies Review Work Group establishes the research 
study plan in the spring just prior to the commencement of the spring migration.  The S/S 
Update summarizes the project operations that support these research activities. 
 
The S/S Update does not repeat all of the information in the Water Management plan, but 
provides additional detail and specifies operations based on the current water supply 
forecast or changes that need to be made in operations because of the availability of 
current water supply forecasts and other new information.  
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2.0 Role of Water Supply Forecasts 
 
There are four forecast points that are used to determine BiOp operation of the FCRPS 
reservoirs. The latest forecasts (May Final) are given below.  
 
Forecast Point Forecast Period Forecast Date Value  
Lower Granite April – July April Final 15.6 MAF A 

Lower Granite April – July May Final 13.1 MAF 
The Dalles April – August April Final 73.4 MAF A 

The Dalles April – August May Final 68.4 MAF 
Hungry Horse April – August March Final 1939 KAF AB 
Libby April - August May 4.9 MAF C 

 
All forecasts from Weather Service unless otherwise indicated 
A – Value that is used to set operations  
B – USBR Forecast           C – COE Forecast 
 

3.0 Flow Objectives 
Spring 
The spring flow objectives for Lower Granite and McNary are established by the April 
final water supply forecast. The Priest Rapids spring flow objective is fixed (not 
dependent on the water supply forecast). Based on the April final forecast the spring flow 
objectives are shown below.  
 

Project Spring Flow Objective 
Lower Granite 85 KCFS 
McNary 220 KCFS 
Priest Rapids 135 KCFS 

 
Summer 
Based on the latest water supply forecast (April Final) the summer flow objectives are 
shown below. The McNary summer flow objective is fixed (not dependent on the water 
supply forecast). 
 

Project Summer Flow Objective 
Lower Granite 50 KCFS 
McNary 200 KCFS 
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Prospects For Meeting Flow Objectives 
 
An analysis of the likelihood of meeting the flow objectives was conducted by using the 
Corps’ QADJ runs of the HYSSR model.  This model uses the volume of the current 
water supply forecast and applies the 59-runoff shapes observed in the historical record to 
this forecast volume.  The likelihood of meeting the flow objectives and refilling the 
reservoirs by the targeted dates is a function of both the runoff volume and the timeframe 
in which the snowmelt and stream flows occur.  The likelihood of meeting the 2004 
spring/summer flow objectives are listed below. 
 
See Appendix A for the latest QADJ run. (Based on the May Early water supply forecast)  
 

4.0 Storage Project Operations 
 
See Appendix B for Volume Charts for Libby, Dworshak and Hungry Horse.  
 
Libby Dam 
Sturgeon Pulse  
The current water supply forecast May of 4.9 MAF for Libby (April – August) puts 
Libby operations in the 2nd tier of operations for sturgeon called for in the USFWS 2000 
Biological Opinion. The 2nd tier sturgeon operation calls for a sturgeon flow volume of 
.8 MAF and minimum bull trout flows of 7 kcfs in July. 
 
An SOR with specific flow and date recommendations will be submitted to TMT prior to 
initiating a flow operation for sturgeon. 
 
Hungry Horse Dam 
Bull Trout Flows & Ramping Rates 
Based on the Bureau of Reclamation March forecast for April – August of 1939 kaf, the 
minimum outflow from Hungry Horse will be 900 cfs and the minimum flow for 
Columbia Falls will be 3,500 cfs. 
 
Grand Coulee Dam 

Grand Coulee Summer Draft Limit 
Based on the May final forecast of April – August runoff volume at the Dalles, the 
summer draft limit for Grand Coulee is expected to be 1278 feet. The draft limit for this 
project changes from 1280 to 1278 when the July final April-to-August runoff volume 
forecast for The Dalles is less than 92 Maf. The current forecast (May final) calls for a 
runoff volume of 68.4 MAF during this period.   
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Dworshak Dam 

Summer Draft for Temperature Control 
A key operation at Dworshak Dam is to draft cold water from the Dworshak reservoir in 
July and August to cool water temperatures in the Lower Snake River for the benefit of 
migrating salmon and steelhead.  In-season modeling will be done to provide information 
to aid in the making the decisions of when and how to draft Dworshak for water 
temperature control. 
 

5.0 Upper Snake River Flow Augmentation 
The Bureau of Reclamation currently estimates 300 kaf will be available for flow 
augmentation in 2004. 
 

6.0 Flood Control Operations 
 
The flood control elevations based on the April final forecast are shown in the following 
table. 
Note that April 10th flood control elevations are interpolated; as there is no official 
method of determining April 10th flood control elevations 
 
 
 Date 
Project 31-Jan 28-Feb 15-Mar 31-Mar 10-Apr 15-Apr 30-Apr 
ARDB 1430.5 1422.9  1414.1  1424.1 1424.1 
LIB 2422.5 2431.6 2441.1 2441.1 2442.6 2443.4 2443.3 
DCDB 1839.8 1807.7  1815.9  1807.7 1807.7 
HGH 3543.8 3536.3  3538.5 3545.8 3549.5 3549.6 
GCL 1290.0 1290.0  1283.3 1283.3 1283.3 1283.1 
GCL-shifted 1290.0 1286.0  1277.7 1279.0 1279.6  
BRN 2077.0 2051.4  2053.4  2076.6 2077.0 
BRN-shifted 2077.0 2077.0  2077.0  2077.0  
DWR 1539.5 1529.8  1538.3 1544.8 1548.0 1548.0 
DWR-shifted 1539.5 1529.8  1547.2 1559.7 1566.0  
 
 
Dworshak/Grand Coulee flood control shift 
 
No Dworshak/Grand Coulee flood control shift occurred this year.  The elevation of 
Dworshak Reservoir at the end of March precluded the potential for conducting a shift 
between these projects this year. 



Final 5-12-04 5

7.0 Minimum Operating Pool 
 
The minimum operating pool (MOP) operation for the Lower Snake projects is scheduled 
to start April 3rd.  The table below shows planned operations in 2004.  It was agreed at 
the March 17, 2004 TMT meeting that because of human health and safety issues 
associated with navigation concerns Ice Harbor, Little Goose, and Lower Granite would 
be operated at MOP+1 to MOP+2. TMT may address, on an in-season management 
basis, navigation or other concerns that may result in adjustments in BiOp MOP 
operations. 
 
 
 Lower Range Upper Range 
Project Operation Elevation Operation Elevation 
Ice Harbor MOP+1 438 MOP + 2 439 
Lower 
Monumental 

MOP 537 MOP + 1 538 

Little Goose MOP+1 634 MOP + 2 635 
Lower Granite MOP +1 734 MOP + 2 735 
 
At John Day the forebay will be operated within a 1.5-foot range of the minimum level 
that provides irrigation pumping from April 10th to September 30th. The initial range 
will be 262.5 and 264.0feet.  The minimum level will be adjusted upward if needed to 
facilitate irrigation pumping.   

8.0 Hanford Reach 
The Vernita Bar protection level flow was set at a level of 70 kcfs based on the 
November redd count. This year’s Vernita Bar protection operation is scheduled to end 
May 11. See Appendix C for the Hanford Reach Agreement. 
 

9.0 Spill for Juvenile Fish Passage 
Note: At this time the spill operations for the 2004 spill season have not been finalized 
yet. Information below is the best of our knowledge and subject to change. 
 
Spring Spill Operations – Snake River Dams 
 
The forecasted inflow for Lower Granite Dam is significantly lower than the 85 kcfs 
trigger level, at which the 2000 NMFS BiOp call for maximizing juvenile fish transport. 
After discussions in the regional Technical Management Team and Implementation Team 
forums and no consensus being reached, the Corps of Engineers issued the following 
statement on this issue. 
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Corps of Engineers Decision 
2004 Spring Spill at Lower Snake River Projects 

 
 
The NOAA 2000 Biological Opinion (BiOp) has provisions for spill when seasonal average 
Snake River flows are projected to be above 85,000 cfs (RPA 40). April final runoff volume 
forecast is for seasonal average Snake River flows to be about 77,000 cfs, well below the 
threshold for spill. As a result, the BiOp calls for maximizing fish collection and transportation in 
the Snake River. Recent transport research results have raised questions about the benefits of 
transporting yearling Chinook salmon in April (as opposed to leaving them to migrate inriver) 
and NOAA Fisheries has been proposing reconsideration of the transportation criteria for early 
season migrants (RPA 51). As a result, two System Operation Requests have been issued, 
requesting spill in the Lower Snake for Spring 2004. On April 14, 2004 the Technical 
Management Team (TMT) met to discuss these Spring Spill operations in the Lower Snake River. 
Because TMT could not reach agreement, it was elevated to the Implementation Team (IT) on 
April 15. 
 
Based on the discussions at IT, the Corps has decided to provide spill at Lower Granite and Little 
Goose until 23 April to provide inriver passage for yearling Chinook prior to the steelhead 
juvenile migration. In addition, subject to further consideration by the Study Review Work Group 
regarding the design of the modified spill research at Lower Monumental, up to 18 days of spill 
will be initiated there for early inriver passage and for the study.  Three days of spill will be 
available prior to 26 April and 15 days will be available beginning 26 April and provided per the 
research design.  Although the study is not considered the premier study, other valuable research 
can be gathered and the sunk costs are not lost. The Lower Granite behavioral guidance structure 
testing planned for 2004 will be postponed until April 2005. 
 

Lower Granite Dam 
 
Spill at Lower Granite started April 3. The default spill operation was spill using the 
RSW plus training spill of approximately 12 kcfs. There was several times that spilling to 
the 120% gas at night was used to offset times when daytime spill was not available 
because of equipment installation. Spill ended April 23. 

Little Goose Dam 
Spill at Little Goose started April 7. Spring spill passage at Little Goose Dam was as 
specified in the BiOp. Spill nights to gas cap (1800 – 0600). Spill ended April 23.  

Lower Monumental Dam 
The amount to be spilled is a percentage of the project outflow with the spill percentage 
being 50% when total project outflow is less than 75 kcfs or greater than 100 kcfs. The 
spill percentage is 45% when the total project outflow is between 75 and 100 kcfs. 
Because of the low water supply this year spill at Lower Monumental will be limited. In 
the “Corps of Engineers Decision 2004 Spring Spill at Lower Snake River Projects” it 
was agreed to spill for three days prior to the spill test and to spill for 15 (note the 
researchers asked for 14) days during the spill test. Spill at Lower Monumental started 
April 24. It was agreed to use the “3 days” of spill prior to the test to spill at night (1800 – 
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0600) for 6 days. The spill test will consist of 14 days of spill using the “Bulk” spill 
pattern 24 hours a day. 
 
Note: A near field TDG test is scheduled during the spring (See section 11 for further 
details) 

Ice Harbor Dam 
A test of the effect on juvenile fish of two different spill patterns will be tested this spring 
and summer. The dates of this test will be from April 15th to July 15th. Spill operation 
will involve two distinct operations including one “bulk” spill pattern and one small gate-
opening pattern.  Specifics will be coordinated with the fishery agencies and others as 
needed. The “bulk” spill pattern will consist of spilling up to the gas cap 24 hours a days 
and spilling the small gate pattern will consist of spilling 45 kcfs 24 hours a day.  (See 
section 11 for further details).  Spill during the non-test period will be as specified in the 
BiOp (spill limited to 45 kcfs during the day and spill to the gas cap at night). Spill 
started at Ice Harbor April 13. 
 
Summer Spill Operations – Snake River Dams 
Note: The Action Agencies are currently looking at the possibility of modifying the 
summer spill program. See Appendix D. What is presented below is the BiOp summer 
spill program.  
The summer spill planning period is June 21-August 31 for the Lower Snake projects.  

Lower Granite Dam, Little Goose, Lower Monumental Dam 
As recommended in the BiOp, no spill and full transport will be conducted at the Snake 
River transport dams.   

Ice Harbor Dam 
See spring spill section for details. 

Spring and Summer Spill Operations – Lower Columbia 
River Dams 
Note: The Action Agencies are currently looking at the possibility of modifying the 
summer spill program. See Appendix D. What is presented below is the BiOp summer 
spill program. 
 
The spring spill planning period for the Lower Columbia River dams is 4/10-6/30.  The 
summer spill planning period is July 1 - August 31 for Lower Columbia River projects.   
Spring and summer spill operations on the Lower Columbia River Dams are nearly 
identical.  The exceptions are McNary Dam at which no summer spill occurs and at John 
Day where the spill percentage and spill period changes between the spring and summer 
spill periods. 
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McNary Dam 
Spring spill will be conducted as specified in the BiOp which calls for night spill (1800 – 
0600) to the gas cap.  Spring spill will be suspended when river conditions are no longer 
spring-like (flows <200 kcfs and water temperature >62-degrees F) and transport 
initiated.  No summer spill occurs at McNary Dam. 

John Day Dam 
Spill will be provided from April 10 through August 31 for spring and summer migrants 
as required in the NMFS Biological Opinion. Between May 15 and July 20, spill will 
occur from 1900 to 0600 hours (11 hours total). Before that time period, spill will be for 
12 hours nightly, from 1800 to 0600 hours. From April 10 to July 20, spill discharges will 
be 60% of instantaneous project flow at project flows up to 300,000 cfs. Above 300,000 
cfs project flow, spill discharges will be 180,000 cfs (up to the hydraulic limit of the 
powerhouse). From July 21 through August 31, spill will be 30% of instantaneous project 
flow 24-hours per day. Spill will be provided in a manner consistent with TDG 
management to avoid excessive gas supersaturation  

The Dalles Dam 
 Spill will be 40% of total project outflow out spill not to exceed the 120% TDG cap. 

Bonneville Dam 
 Spill will be as specified in the BiOp, spill to the TDG cap at night and spill 75 kcfs 
(fallback limit) during the day. An evaluation of the recently constructed corner collector 
at the 2nd powerhouse is scheduled for the summer spill period.  
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10. Water Quality – Spill Priority List 
 
River operations are conducted to meet State Clean Water Act total maximum daily load 
(TMDL) dissolved gas standards.  Also, research operations at a particular dam can be 
impacted by involuntary spill. Thus spill at research projects is given lower priority in the 
hope that involuntary spill can be eliminated during research.  Starting out in 2004 
involuntary spill will occur in the following order: 
 
1. Lower Granite 
2. Little Goose 
3. Lower Monumental 
4. Ice Harbor 
5. McNary 
6. The Dalles 
7. John Day 
8. Bonneville 
9. Wanapum 
10. Wells 
11. Rocky Reach 
12. Rock Island 
13. Priest Rapids 
14. Chief Joseph 
15. Grand Coulee 
 
On May 7 the order changed to: 
 
1. Ice Harbor 
2. McNary 
3. The Dalles 
4. John Day 
5. Bonneville 
6. Lower Monumental 
7. Little Goose 
8. Lower Granite 
9. Wanapum 
10. Wells 
11. Rocky Reach 
12. Rock Island 
13. Priest Rapids 
14. Chief Joseph 
15. Grand Coulee 
 
This change was made to help maximize juvenile fish transport at the collector dam on 
the Lower Snake River. 
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2003 GAS Cap levels 
 
The range of gas caps during 2003 at the projects is shown below. The flow ranges listed 
below maintained the gas cap limits at the individual projects during the year. 
 
 Min Kcfs Max Kcfs 
 BON 100 170 
TDA 85 135 
JDA 95 165 
MCN 100 160 
IHR 51 110 
LMN 15 44 
LGS 27 43 
LWG 36 43 
   
 
Other Spill Operations 
 
Based on a study conducted by a subgroup of the Regional Forum Water Quality Team, it 
was determined that joint operations of Chief Joseph and Grand Coulee Dam for power 
and total dissolved gas production could result in an overall reduction in TDG levels both 
upstream and downstream of Chief Joseph dam by taking advantage of the larger 
generation flow capacity of Grand Coulee and the lower average TDG loading below the 
Chief Joseph spillways (absent deflectors).  As a result of this study, and coordination 
with the Bureau of Reclamation and the Colville Tribe, the joint operation of Grand 
Coulee and Chief Joseph will be conducted during the 2004 spill season.  Operationally, 
this will be as follows, 
 

• When Lake Roosevelt is below 1260’ elevation, spill from the Grand Coulee 
outlet tubes be avoided by shifting all spill to Chief Joseph for spill discharges up 
to 70 kcfs.  If river conditions require spill releases above 70 kcfs at Chief Joseph, 
the additional spill should be distributed between Chief Joseph and Grand Coulee 
in a 2.5 to 1 ratio.   

 
• When Lake Roosevelt TDG is elevated and at or above 1260’ elevation, spill over 

the drum gates at Grand Coulee may be beneficial to the system due to potential 
degassing.  The continuation of monitoring practices and additional investigations 
of these operational measures on TDG exchange are recommended to further 
establish efficient and effective joint operations at Grand Coulee and Chief 
Joseph. 
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11.  2004 Fish Passage Research 
Summaries of 2004 fish passage research studies that have the potential to change project 
operation are described below. 

Lower Monumental Dam 
 
Below is the spill pattern used during the spill test. 
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spillgate               Total Total 

1 2 3 4 5 6 7 8 Stops Spill 
       1  1 1.1 
       2  2 2.2 
       3  3 3.3 
       4  4 4.4 
       5  5 5.5 
       6  6 6.6 
       7  7 7.7 
       8  8 8.8 
   4.5    4.5  9 10.5 
   5    5  10 12.2 
   5.5    5.5  11 13.9 
   6    6  12 15.6 
   6    7  13 17.3 
   7    7  14 19 
5  5    5  15 23.7 

5.5  5    5.5  16 26.3 
5.5  5.5    6  17 27.1 
6  6    6  18 28.8 

6.5  6    6.5  19 30.5 
7  6    7  20   
7  7    7  21 31.4 

5.5  5.5  5.5  5.5  22 35 
6  5.5  5.5  6  23 36.7 
6  6  6  6  24 38.4 
6  6  6  7  25 40.1 
7  6  6  7  26 41.8 
7  7  6  7  27 43.5 
7  7  7  7  28 45.2 
2 5 4 4 4 4 4 2 29 44.8 
2 5 4 4 4 4 5 2 30 46.4 
2 5 5 4 4 4 5 2 31 48.1 
2 5 5 4 4 5 5 2 32 49.8 
2 5 5 5 4 5 5 2 33 51.5 
2 5 5 5 5 5 5 2 34 53.2 
2 6 5 5 5 5 5 2 35 54.9 
2 6 5 5 5 5 6 2 36 56.6 
2 6 6 5 5 5 6 2 37 58.3 
2 6 6 5 5 6 6 2 38 60 
2 6 6 6 5 6 6 2 39 61.7 
2 6 6 6 6 6 6 2 40 63.4 
2 7 6 6 6 6 6 2 41 65.1 
2 7 6 6 6 6 7 2 42 66.8 
2 7 7 6 6 6 7 2 43 68.5 
2 7 7 6 6 7 7 2 44 70.2 
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Spillgate               Total Total 
1 2 3 4 5 6 7 8 Stops Spill 
2 7 7 7 6 7 7 2 45 71.9 
2 7 7 7 7 7 7 2 46 73.6 
2 8 7 7 7 7 8 2 48 77 
2 8 8 7 7 7 8 2 49 78.8 
2 8 8 7 7 8 8 2 50 80.6 
2 8 8 8 7 8 8 2 51 82.4 
2 8 8 8 8 8 8 2 52 84.2 
2 9 8 8 8 8 8 2 53 86 
2 9 8 8 8 8 9 2 54 87.8 
2 9 9 8 8 8 9 2 55 89.5 
2 9 9 8 8 9 9 2 56 91.2 
2 9 9 9 8 9 9 2 57 92.9 
2 9 9 9 9 9 9 2 58 94.6 
2 10 9 9 9 9 9 2 59 96.3 
2 10 9 9 9 9 10 2 60 98 
2 10 10 9 9 9 10 2 61 99.7 
2 10 10 9 9 10 10 2 62 101.4 
2 10 10 10 9 10 10 2 63 103.1 
2 10 10 10 10 10 10 2 64 104.8 
2 11 10 10 10 10 10 2 65 106.5 
2 11 10 10 10 10 11 2 66 108.2 
2 11 11 10 10 10 11 2 67 109.9 
2 11 11 10 10 11 11 2 68 111.6 
2 11 11 11 10 11 11 2 69 113.3 
2 11 11 11 11 11 11 2 70 115 
2 12 11 11 11 11 11 2 71 116.7 
2 12 11 11 11 11 12 2 72 118.4 
2 12 12 11 11 11 12 2 73 120.2 
2 12 12 11 11 12 12 2 74 122 
2 12 12 12 11 12 12 2 75 123.8 
2 12 12 12 12 12 12 2 76 125.6 
2 13 12 12 12 12 12 2 77 127.4 
2 13 12 12 12 12 13 2 78 129.2 
2 13 13 12 12 12 13 2 79 130.9 
2 13 13 12 12 13 13 2 80 132.6 
2 13 13 13 12 13 13 2 81 134.3 
2 13 13 13 13 13 13 2 82 136 
2 14 13 13 13 13 13 2 83 137.7 
2 14 13 13 13 13 14 2 84 139.4 
2 14 14 13 13 13 14 2 85 141.1 
2 14 14 13 13 14 14 2 86 142.8 
2 14 14 14 13 14 14 2 87 144.5 
2 14 14 14 14 14 14 2 88 146.2 
2 15 14 14 14 14 14 2 89 147.9 
2 15 14 14 14 14 15 2 90 149.6 
2 15 15 14 14 14 15 2 91 151.4 
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spillgate               Total Total 
1 2 3 4 5 6 7 8 Stops Spill 
2 15 15 14 14 15 15 2 92 153.2 
2 15 15 15 14 15 15 2 93 155 
2 15 15 15 15 15 15 2 94 156.8 
2 16 15 15 15 15 15 2 95 158.6 
2 16 15 15 15 15 16 2 96 160.4 
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Near-field Study of Total Dissolved Gas Exchange and Evaluation of Added 
Spillway Deflector Performance.  As part of the COE Fastrack Gas Abatement 
Program, total dissolved gas abatement alternatives are being developed to reduce the 
TDG exchange associated with spill operations and to provide greater flexibility in 
scheduling spillway operations.  Additional spillway deflectors for bays 1 and 8 were 
constructed in late 2002 and early 2003, and now all spillway bays are so equipped.  A 
field study is proposed to address the TDG exchange associated with the modified 
spillway and associated operations under a wide range of operating conditions.  The 
proposed long-term monitoring program will be initiated in April 2004 prior to the spill 
season and continue through the end of spill, typically in June.  
 
This three month sampling period will provide for the widest range of operating and 
environmental conditions.  This study will primarily focus on determining the total 
dissolved gas exchange characteristics associated with spillway operation for discharges 
up to the design spill for a 7-day, 10-year frequency flood.  The incorporation of specific 
operations could significantly enhance study findings.  These special operations could 
include scheduled spill outage to maintain TDG instruments, alternative spill patterns 
including bulk spill, management of tailwater stage through storage in Lake Sacagawea, 
and constant spill with and without powerhouse flows.  Circulation patterns below the 
dam will also be described through a variety of sampling devices.  This information will 
support the interpretation of study TDG data and related issues concerning fish passage 
through this river reach. 

Ice Harbor Dam 
Spillway Survival Study.  Radio telemetry, PIT, and balloon tag studies will estimate the 
survival rates of test fish passing over the spillway.  Project operations (spill levels and 
possibly patterns) will change according to a randomized block schedule.    Spill 
operation will involve two distinct operations including one “bulk” spill pattern and one 
small gate-opening pattern.  Specifics will be coordinated with the fishery agencies and 
others as needed. 
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IHR Bulk Spill Pattern - 2004        
            

Spill Bay (stops)                       
1 2 3 4 5 6 7 8 9 10 Total Stops Total Flow
    5   5   5   5   20 33.60 
    5.5   5   5   5.5   21 35.3 
    5.5   5.5   5.5   5.5   22 37 
    5.5   5.5   5.5   5.5   22 37.00 
    5.5   5.5   5.5   5.5   22 37 
    6   6   6   6   24 40.4 
    6 6 6   6   1   25 42.1 
    6 6 6   6   2   26 43.8 
    6 6 6   6   3   27 45.5 
    6.5 6.5 6.5   6.5   2   28 47 
    6.5 6.5 6.5   6.5   3   29 48.7 
    6 6 6   6   6   30 50.5 
    6 6 6   7   6   31 52.1 
    6 6 6   7   7   32 53.7 
    7 6 7   7   6   33 55.3 
    7 6 7   7   7   34 56.9 
    7 7 7   7   7   35 58.5 
    6 6 6 6 6   6   36 60.6 
    6 6 6 6 7   7   38 63.8 
    6 6 6 7 7   7   39 65.4 
    6 6 7 7 7   7   40 67 
    6 7 7 7 7   7   41 68.6 
    7 7 7 7 7   7   42 70.2 
  6 6 6 6 6 7   6   43 72.3 
  6 6 6 6 7 7   6   44 73.9 
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Spill Bay (stops)                       
1 2 3 4 5 6 7 8 9 10 Total Stops Total Flow
  6 6 6 7 7 7   6   45 75.5 
  6 6 7 7 7 7   6   46 77.1 
  6 7 7 7 7 7   6   47 78.7 
  6 6 6 6 6 6 6 6   48 80.8 
  6 6 6 6 6 7 6 6   49 82.4 
  6 6 6 6 7 7 6 6   50 84 
  6 6 6 6 7 7 6 7   51 85.6 
  6 6 6 7 7 7 6 7   52 87.2 
  6 6 7 7 7 7 6 7   53 88.8 
  6 7 7 7 7 7 6 7   54 90.4 
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Ice Harbor Spill Schedule - Spring and Summer, 2004    
        
        
 Sunday Monday Tuesday Wednesday Thursday Friday Saturday 
April 11 12 13 14 15 16 17 
         Bulk Bulk FPP 
               
 18 19 20 21 22 23 24 
 FPP Bulk Bulk FPP FPP Bulk Bulk 
               
 25 26 27 28 29 30 1 
 FPP FPP Bulk Bulk FPP FPP Bulk 
               
May 2 3 4 5 6 7 8 
 Bulk FPP FPP Bulk Bulk FPP FPP 
               
 9 10 11 12 13 14 15 
 Bulk Bulk FPP FPP Bulk Bulk FPP 
               
 16 17 18 19 20 21 22 
 FPP Bulk Bulk FPP FPP Bulk Bulk 
               
 23 24 25 26 27 28 29 
 FPP FPP Bulk Bulk FPP FPP Bulk 
               
June 30 31 1 2 3 4 5 
 Bulk FPP FPP Bulk Bulk FPP FPP 
               
 6 7 8 9 10 11 12 
 Bulk Bulk FPP FPP Bulk Bulk FPP 
               
 13 14 15 16 17 18 19 
 FPP Bulk Bulk FPP FPP Bulk Bulk 
               
 20 21 22 23 24 25 26 
 FPP FPP Bulk Bulk FPP FPP Bulk 
               
 27 28 29 30 1 2 3 
 Bulk FPP FPP Bulk Bulk FPP FPP 
               
July 4 5 6 7 8 9 10 
 Bulk Bulk FPP FPP Bulk Bulk FPP 
               
 11 12 13 14 15 16 17 
 FPP Bulk Bulk FPP FPP     
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McNary Dam 
 
Operation of Turbine Units Outside of 1% best Operating Range.  An operation of 
turbine units at McNary Dam outside of the normal 1% best efficiency operating range, 
up to 115% of overload (approximately 80 MWs), was proposed for the spring of 2004.  
A plan for monitoring this operation was being prepared and coordinated with the region. 
However, due to the low runoff volume there was no economic benefit to be derived from 
this operation and the proposal was dropped for 2004. 
 
The McNary Modernization Program will be conducting both fish condition studies 
(gatewell) and Fish Guidance Efficiency (FGE) studies at McNary in 04.  Purpose of 
these studies are two fold: 1) Evaluation of fish condition under higher gatewell flow 
conditions (also new Vertical Barrier Screens) and estimating FGE under higher turbine 
loading.   
  
For these tests it will be required to operate up to 5 units in a two day blocked design 
with high and low loads.  In other words, test units will be operated at 12.2 kcfs for two 
days, and then 16.4 kcfs for two days.  Units 2, 3, 4 and 5 will be operating on the 
schedule below. Unit 9 will be operated the "opposite" of these units. We will need to 
ensure that units 5 and 9 are treatments on the same day for the fish condition testing.  
 
Note: the test started out as described above. Due to high juvenile fish descaling the test 
was suspended April 29. The test was restarted May 8 with only running 2 units running 
at the maximum discharge. Also at that time unit 9 was dropped from the test. The test 
protocol is being discussed at this time. 
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REQUESTED TURBINE OPERATIONS IN 
SUPPORT OF MCNARY MODERNIZATION 

STUDIES 
   
   

DATE UNIT 2, 3,4 and 5 UNIT 9 
4/16/2004 max discharge (80.5mw) max 1% (60mw) 
4/17/2004 max discharge (80.5mw) max 1% (60mw) 
4/18/2004 max 1% (60mw) max discharge (80.5mw) 
4/19/2004 max 1% (60mw) max discharge (80.5mw) 
4/20/2004 max discharge (80.5mw) max 1% (60mw) 
4/21/2004 max discharge (80.5mw) max 1% (60mw) 
4/22/2004 max 1% (60mw) max discharge (80.5mw) 
4/23/2004 max 1% (60mw) max discharge (80.5mw) 
4/24/2004 max discharge (80.5mw) max 1% (60mw) 
4/25/2004 max discharge (80.5mw) max 1% (60mw) 
4/26/2004 max 1% (60mw) max discharge (80.5mw) 
4/27/2004 max 1% (60mw) max discharge (80.5mw) 
4/28/2004 max discharge (80.5mw) max 1% (60mw) 
4/29/2004 max discharge (80.5mw) max 1% (60mw) 
4/30/2004 max discharge (80.5mw) max 1% (60mw) 
5/1/2004 max discharge (80.5mw) max 1% (60mw) 
5/2/2004 max 1% (60mw) max discharge (80.5mw) 
5/3/2004 max 1% (60mw) max discharge (80.5mw) 
5/4/2004 max discharge (80.5mw) max 1% (60mw) 
5/5/2004 max discharge (80.5mw) max 1% (60mw) 
5/6/2004 max 1% (60mw) max discharge (80.5mw) 
5/7/2004 max 1% (60mw) max discharge (80.5mw) 
5/8/2004 max discharge (80.5mw) max 1% (60mw) 
5/9/2004 max discharge (80.5mw) max 1% (60mw) 
5/10/2004 max 1% (60mw) max discharge (80.5mw) 
5/11/2004 max 1% (60mw) max discharge (80.5mw) 
5/12/2004 max 1% (60mw) max discharge (80.5mw) 
5/13/2004 max 1% (60mw) max discharge (80.5mw) 
5/14/2004 max discharge (80.5mw) max 1% (60mw) 
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REQUESTED TURBINE OPERATIONS IN 
SUPPORT OF MCNARY MODERNIZATION 

STUDIES 
DATE UNIT 2, 3,4 and 5 UNIT 9 

5/15/2004 max discharge (80.5mw) max 1% (60mw) 
5/16/2004 max 1% (60mw) max discharge (80.5mw) 
5/17/2004 max 1% (60mw) max discharge (80.5mw) 
5/18/2004 max discharge (80.5mw) max 1% (60mw) 
5/19/2004 max discharge (80.5mw) max 1% (60mw) 
5/20/2004 max 1% (60mw) max discharge (80.5mw) 
5/21/2004 max 1% (60mw) max discharge (80.5mw) 
5/22/2004 max discharge (80.5mw) max 1% (60mw) 
5/23/2004 max discharge (80.5mw) max 1% (60mw) 
5/24/2004 max 1% (60mw) max discharge (80.5mw) 
5/25/2004 max 1% (60mw) max discharge (80.5mw) 
5/26/2004 max discharge (80.5mw) max 1% (60mw) 
5/27/2004 max discharge (80.5mw) max 1% (60mw) 
5/28/2004 max discharge (80.5mw) max 1% (60mw) 
5/29/2004 max discharge (80.5mw) max 1% (60mw) 
5/30/2004 max 1% (60mw) max discharge (80.5mw) 
5/31/2004 max 1% (60mw) max discharge (80.5mw) 
6/1/2004 max 1% (60mw) max discharge (80.5mw) 
6/2/2004 max 1% (60mw) max discharge (80.5mw) 
6/3/2004 max discharge (80.5mw) max 1% (60mw) 
6/4/2004 max discharge (80.5mw) max 1% (60mw) 
6/5/2004 max discharge (80.5mw) max 1% (60mw) 
6/6/2004 max discharge (80.5mw) max 1% (60mw) 
6/7/2004 max 1% (60mw) max discharge (80.5mw) 
6/8/2004 max 1% (60mw) max discharge (80.5mw) 
6/9/2004 max discharge (80.5mw) max 1% (60mw) 
6/10/2004 max discharge (80.5mw) max 1% (60mw) 
6/11/2004 max 1% (60mw) max discharge (80.5mw) 
6/12/2004 max 1% (60mw) max discharge (80.5mw) 
6/13/2004 max discharge (80.5mw) max 1% (60mw) 
6/14/2004 max discharge (80.5mw) max 1% (60mw) 
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REQUESTED TURBINE OPERATIONS IN 

SUPPORT OF MCNARY MODERNIZATION 
STUDIES 

DATE UNIT 2, 3,4 and 5 UNIT 9 
6/15/2004 max 1% (60mw) max discharge (80.5mw) 
6/16/2004 max 1% (60mw) max discharge (80.5mw) 
6/17/2004 max 1% (60mw) max discharge (80.5mw) 
6/18/2004 max 1% (60mw) max discharge (80.5mw) 
6/19/2004 max discharge (80.5mw) max 1% (60mw) 
6/20/2004 max discharge (80.5mw) max 1% (60mw) 
6/21/2004 max discharge (80.5mw) max 1% (60mw) 
6/22/2004 max discharge (80.5mw) max 1% (60mw) 
6/23/2004 max 1% (60mw) max discharge (80.5mw) 
6/24/2004 max 1% (60mw) max discharge (80.5mw) 
6/25/2004 max discharge (80.5mw) max 1% (60mw) 
6/26/2004 max discharge (80.5mw) max 1% (60mw) 
6/27/2004 max 1% (60mw) max discharge (80.5mw) 
6/28/2004 max 1% (60mw) max discharge (80.5mw) 
6/29/2004 max 1% (60mw) max discharge (80.5mw) 
6/30/2004 max 1% (60mw) max discharge (80.5mw) 
7/1/2004 max discharge (80.5mw) max 1% (60mw) 
7/2/2004 max discharge (80.5mw) max 1% (60mw) 
7/3/2004 max 1% (60mw) max discharge (80.5mw) 
7/4/2004 max 1% (60mw) max discharge (80.5mw) 
7/5/2004 max discharge (80.5mw) max 1% (60mw) 
7/6/2004 max discharge (80.5mw) max 1% (60mw) 
7/7/2004 max discharge (80.5mw) max 1% (60mw) 
7/8/2004 max discharge (80.5mw) max 1% (60mw) 
7/9/2004 max 1% (60mw) max discharge (80.5mw) 
7/10/2004 max 1% (60mw) max discharge (80.5mw) 
7/11/2004 max 1% (60mw) max discharge (80.5mw) 
7/12/2004 max 1% (60mw) max discharge (80.5mw) 
7/13/2004 max discharge (80.5mw) max 1% (60mw) 
7/14/2004 max discharge (80.5mw) max 1% (60mw) 
7/15/2004 max 1% (60mw) max discharge (80.5mw) 
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The Dalles Dam 
 
Spillwall Post Construction Evaluation.  Survival and injury estimates for spillway 
passed fish will be generated using balloon tag techniques.  Test fish will be passed 
through bays 2 and 4 and 8 (optional, depending on river flow) via release hoses.  Control 
fish will be released downstream of the end sill via a hose. Two test discharges will be 
evaluated: one per bay discharge that is between 12 and 18 kcfs, and 21 kcfs. 
The 21 kcfs treatment may require a forebay restriction at Bonneville, in order to achieve 
an appropriate tailwater elevation at The Dalles.  This will be coordinated with RCC, 
BPA and regional salmon managers during the study.  The balloon-tag study is expected 
to run from 13 April – 1 May. Each day testing will begin at 0700 hours and conclude 
around 1900 hours. The balloon-tag study will occur only in the springtime.  The start 
date will be selected prior to the finalization of the FPP.  To conduct these evaluations, 
tailrace BRZ access is required. The hydraulic environment encountered by test fish in 
the tailrace will be characterized using autonomous sensors released through spillway 
hoses. Total mortality rates will be estimated using radio telemetry.  Radio tagged fish 
will be released in John Day Dam’s tailrace, The Dalles Ice and Trash Sluiceway, and 
The Dalles tailrace.  This study element will start in late April and conclude around July 
20.   
 
Sluice Operations Evaluation.  An alternative sluiceway operation will be evaluated in 
2004. Fixed hydroacoustics, 3-D acoustic telemetry, and radio telemetry will be used to 
estimate sluice passage.  The schedule (Table 1 and Table 2) will include 2 treatments:  
operation of gates 1-1, 1-2, 1-3 and operation of gates 1-1, 1-2, 1-3, 18-1, 18-2, and 18-3.  
Treatments will be switched at 0800 hours daily.  Testing will begin April 19 and end 
on July 17 
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Table 1. TDA spring sluice operations(all 3 gates open for MU1 and MU18). 

Study Study Summer Day of Sluice Study Study Summer Day of Sluice
Block Day Date Week Treatment Block Day Date Week Treatment

1 1 19-Apr Mon MU 1 14 27 15-May Sat MU 1, MU 18
1 2 20-Apr Tue MU 1, MU 18 14 28 16-May Sun MU 1
2 3 21-Apr Wed MU 1, MU 18 15 29 17-May Mon MU 1
2 4 22-Apr Thur MU 1 15 30 18-May Tue MU 1, MU 18
3 5 23-Apr Fri MU 1, MU 18 16 31 19-May Wed MU 1, MU 18
3 6 24-Apr Sat MU 1 16 32 20-May Thur MU 1
4 7 25-Apr Sun MU 1, MU 18 17 33 21-May Fri MU 1
4 8 26-Apr Mon MU 1 17 34 22-May Sat MU 1, MU 18
5 9 27-Apr Tue MU 1 18 35 23-May Sun MU 1, MU 18
5 10 28-Apr Wed MU 1, MU 18 18 36 24-May Mon MU 1
6 11 29-Apr Thur MU 1, MU 18 19 37 25-May Tue MU 1, MU 18
6 12 30-Apr Fri MU 1 19 38 26-May Wed MU 1
7 13 1-May Sat MU 1 20 39 27-May Thur MU 1, MU 18
7 14 2-May Sun MU 1, MU 18 20 40 28-May Fri MU 1
8 15 3-May Mon MU 1 21 41 29-May Sat MU 1
8 16 4-May Tue MU 1, MU 18 21 42 30-May Sun MU 1, MU 18
9 17 5-May Wed MU 1 22 43 31-May Mon MU 1
9 18 6-May Thur MU 1, MU 18 22 44 1-Jun Tue MU 1, MU 18
10 19 7-May Fri MU 1 23 45 2-Jun Wed MU 1, MU 18
10 20 8-May Sat MU 1, MU 18 23 46 3-Jun Thur MU 1
11 21 9-May Sun MU 1, MU 18 24 47 4-Jun Fri MU 1
11 22 10-May Mon MU 1 24 48 5-Jun Sat MU 1, MU 18
12 23 11-May Tue MU 1, MU 18
12 24 12-May Wed MU 1
13 25 13-May Thur MU 1, MU 18
13 26 14-May Fri MU 1  
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Table 2. TDA summer sluice operations(all 3 gates open for MU1 and MU18). 

Study Study Summer Day of Sluice Study Study Summer Day of Sluice
Block Day Date Week Treatment Block Day Date Week Treatment

1 1 6-Jun Sun MU 1 12 23 28-Jun Mon MU 1, MU 18
1 2 7-Jun Mon MU 1, MU 18 12 24 29-Jun Tue MU 1
2 3 8-Jun Tue MU 1, MU 18 13 25 30-Jun Wed MU 1, MU 18
2 4 9-Jun Wed MU 1 13 26 1-Jul Thur MU 1
3 5 10-Jun Thur MU 1, MU 18 14 27 2-Jul Fri MU 1, MU 18
3 6 11-Jun Fri MU 1 14 28 3-Jul Sat MU 1
4 7 12-Jun Sat MU 1, MU 18 15 29 4-Jul Sun MU 1
4 8 13-Jun Sun MU 1 15 30 5-Jul Mon MU 1, MU 18
5 9 14-Jun Mon MU 1 16 31 6-Jul Tue MU 1, MU 18
5 10 15-Jun Tue MU 1, MU 18 16 32 7-Jul Wed MU 1
6 11 16-Jun Wed MU 1, MU 18 17 33 8-Jul Thur MU 1
6 12 17-Jun Thur MU 1 17 34 9-Jul Fri MU 1, MU 18
7 13 18-Jun Fri MU 1 18 35 10-Jul Sat MU 1, MU 18
7 14 19-Jun Sat MU 1, MU 18 18 36 11-Jul Sun MU 1
8 15 20-Jun Sun MU 1 19 37 12-Jul Mon MU 1, MU 18
8 16 21-Jun Mon MU 1, MU 18 19 38 13-Jul Tue MU 1
9 17 22-Jun Tue MU 1 20 39 14-Jul Wed MU 1, MU 18
9 18 23-Jun Wed MU 1, MU 18 20 40 15-Jul Thur MU 1
10 19 24-Jun Thur MU 1 21 41 16-Jul Fri MU 1
10 20 25-Jun Fri MU 1, MU 18 21 42 17-Jul Sat MU 1, MU 18
11 21 26-Jun Sat MU 1, MU 18
11 22 27-Jun Sun MU 1  

Note: It has been requested that Main Unit 18 be run all the time 
during this test. 

Bonneville Dam 
 
Bonneville Rehab Biological Testing (also testing under the Turbine Survival 
Program.  Main unit 1 will need to be commission tested once it returns to service in 
May 2004.  The unit will undergo a series of pre-startup tests.  A normal pre-start 
scenario is to mechanically roll the unit for 1 day.  After the unit has been deemed 
structurally sound, the unit will be HIPOT tested for 2-3 days.  After this test series is 
complete the unit will be subjected to a minimal run load rejection test.  Once test are 
completed the unit will be then advanced to a 72 hour run test, followed by the 100 day 
commissioning test.  Unit 1 is scheduled to return to normal operation by early June 
2004.  This commissioning test was coordinated with the FFDRWG group and 
endorsement was gained to complete the test on February 3, 2004. 
 
Survival Evaluation.  As part of the B2 corner collector evaluation, project and route 
specific survival, and passage distribution will be estimated for spring and summer 
migrants.  We will evaluate survival of spring chinook salmon and steelhead through (1) 
the B1 ice and trash sluiceway, (specific gates to be evaluate are 2c, 4c, & 6c in the 
Spring, and 1c, 3c, & 6c in the Summer), (2) through an MGR turbine unit (MU-4), and 
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from upstream releases through the B2 CC, B2 JBS, spillway, and both powerhouses.  
We will evaluate survival of fall chinook salmon through the B1 ice and trash sluiceway 
(specific sluice gates to be evaluated are 1c, 3c, & 6c in the Summer), and with upstream 
releases through the B2 CC, B2 JBS, Spillway and both powerhouses.  It is expected that 
unit 4 that is being used for turbine survival testing will need to be shut down for release 
pipe/hose installation, and potentially in-season fixes.  Due to the potential for changes in 
operations that could affect presently planned survival research contingency plans are 
being formulated for discussions with regional fishery managers. 
 

Research at MU-4 MGR likely will occur during the spring passage season only.  
Unit outages will be required for the installation and removal of monitoring equipment in 
the sluiceway and MU-4 both Spring and Summer.  Further, there will likely be the need 
for unit outages in order to fix broken or non-functional equipment within the evaluation 
timeframe (April through July).  Specific project operations required will be maintaining 
unit 4 as a priority unit for the spring passage season/evaluation.  Powerhouse priority 
during the MGR testing should keep unit 4 as first on last off with a minimum of unit 2 
operating as the same time during testing to maintain good egress conditions of test fish 
through the test period (April- July 2004). 
 
Prototype Testing of Fish Guidance Efficiency (FGE) Improvements and Unit Gap 
Loss at Bonneville Second Powerhouse.  In 2004, prototype testing of a newly designed 
VBS will be conducted with two differing technologies (DIDSON & hydroacoustics).  
Testing will begin in late April and conclude in late July and will require the test units 
(15 & 17) to be shut down for short periods for removal and placement of the DIDSON 
camera frame.  The required outage will be for approximately 1-2 hours for each unit per 
day for two weeks.  Additional hydroacoustics transducers have will be installed in units 
11, 12, 15, 17 to measure changes in FGE minus Turbine Intake Extensions (TIEs) and 
the B2CC operating.  
 

Hydroacoustics will be used to estimate FGE (ERDC and PNNL).  For the PNNL 
deployment, transducers will be installed both on the STS and on the trash racks prior to 
the test start date.  Testing will be completed by Mid July.  Installation on both the trash 
racks and STS will require a one-day outage.  As always, several outages should be 
expected throughout the testing season to repair equipment. 

 
It is expected that the test units will be available for normal operation during non-testing 
periods (unless significant fish injury is seen) to meet project/regional needs. 
 
Unit Priorities for spring and summer.  Unit priorities will be the same at B2 for the 
spring and summer in order of first on last off – 11, 17, 12, 13, 18, 14, 15, & 16.  These 
operations are in support of the FGE and survival tests planned.  Unit priorities will differ 
at B1 from spring and summer.  Spring priorities at B1 are 4, 2, 3, 5, 6, 7, 10, 8, & 9.  
Sluice gates at B1 that will be operational in the spring will be 2c, 4c, & 6c.  Summer 
priorities at B1 are 1, 3, 4, 5, 6, 7, 10, 8, & 9.  Sluice gates that will be operational in the 
summer will be 1c, 3c, & 6c. 
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12. Research Activities that will Impact Project 
Operations 

 
2004 Snake River Research Summary Table Project 
Research 
Objectives 

Spring Spill Plan Summer Spill Plan 

    
Little Goose  N/A N/A 
    
Ice Harbor Spillway survival 4/15 – 7/15: 24 hrs 

Bulk spill vs. FPP 2-day block design. 
 

2004 Lower Columbia River Research Summary Table Project 
Research 
Objectives 

Spring Spill Plan Summer Spill Plan 

Bonneville Route specific and 
spill survival 

6/20 – 7/31 
50kcfs/24 hrs 

vs. 
Day:  75kcfs 
Night: Gas cap 
 

Post-construction 
evaluation of 
spillway wall 
 
 
 

4/13 – 5/1: Daytime only balloon tag 
releases.  12-18kcfs vs. 21kcfs 
 
Late April – 7/20: Radio tag mortality 
estimates 
 
 
 

The Dalles 

Sluice operations 
evaluation 

4/19 – 6/30: 24 hrs 
2-day block design 
3 gates vs. 6 gates 

7/1 – 7/17: 24 hrs 2-
day block design 
3 gates vs. 6 gates 

John Day  N/A N/A 
McNary  N/A N/A 
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Appendix A Qadj Runs. 



Summary of May 2004 QADJ Model Runs VERSION 3 5-May-04

Assumptions:
*

* Starting elevations were observed data from April 29, 2004.
*

*

* Brownlee targets 2077 ft by 31 May, 2076 ft by 30 June, 2070 ft by 31 July, and 2057 ft by 31 August.
*

*

Results:

Month Occurrences out 
of 59 Years

Average Flow 
for 59 Years 

(kcfs)

Priest Rapids 
Adjusted for 
Banks Lake 

Pumping 
(kcfs)

May 59 141 140.6
Jun 39 144 128.2

Project Elevations - May 31

Month Occurrences out 
of 59 Years

Average Flow 
for 59 Years 

(kcfs)

Average 
(feet)

Median 
(feet)

May 21 79 Libby 2424 2423
Jun 22 69 Hungry Horse 3552 3554
Jul 4 42 Grand Coulee 1276 1279

Aug 15 0 36 Dworshak 1590 1590
Aug 31 0 22

Projects Refill by 30 June:

Month Occurrences out 
of 59 Years

Average Flow 
for 59 Years 

(kcfs)

McNary 
Adjusted for 
Banks Lake 

Pumping 
(kcfs)

Occurrences 
out of 59 

Years

Average 
Elevation on 
30 Jun for 59 

Years 

May 12 205 205 Libby 13 2453
Jun 8 196 180 Hungry Horse 59 3560
Jul 0 148 Grand Coulee 59 1290

Aug 15 0 136 Dworshak 59 1600
Aug 31 0 111

QADJ Period Average Flows (kcfs)          (Not adjusted for Banks Lake Pumping)
MAY 1-31 JUN 1-30 JUL 1-31 AUG 1-15 AUG 16-31

LIB 14                         10                       19                    16                   13                    
HGH 2                           4                         6                      5                     4                      
GCL 120                       118                     104                  98                   88                    
PRD 141                       144                     116                  104                 93                    
DWR 5                           5                         14                    14                   6                      
BRN 15                         10                       9                      13                   8                      
LWG 79                         69                       42                    36                   22                    
MCN 205                       196                     148                  136                 111                  
TDA 218                       205                     153                  140                 114                  
BON 220                       206                     155                  142                 116                  

Libby targets 13.9 kcfs in May and 9.4 kcfs in June for Sturgeon, based on an Apr-Aug forecast of 5.1 MAF and a Tier 2 required pulse of 0.80 
MAF.  Minimum flow for bull trout in July and August is 7,000 cfs.  Libby drafts to elevation 2449 ft by 31 July and 2439 ft by 31 Aug.

McNary Meets Flow Objectives of 220 kcfs 
from May 1 - Jun 30 and 200 kcfs from Jul 1 - Aug 31:

Lower Granite Meets Flow Objectives of 85 kcfs in May, 
73.3 kcfs in June, and 50 kcfs in Jul - Aug:

Priest Rapids Meets Flow Objectives of 135 kcfs from May 1 - Jun 30.

*Note: the current QADJ model does not account for Banks Lake 
Pumping.  ESP estimates 7.5 kcfs in May and 8.5 kcfs in June for 
Banks Lake, for a total of 16 kcfs.  QADJ tries to meet 135 kcfs at 
PRD, so May flow at PRD will not change, but the GCL elevation will 
be decreased by the pumping volume, and will translate to a lesser 
flow in June to meet GCL refill.  Adjusted June flow at PRD correlates 
to ESP flow in June with this logic.

Streamflows were adjusted to the May Early Final Water Supply Forecast for the period of May thru August of 59.5 MAF at The Dalles and shaped 
59 different ways based on observed historical runoff.

Grand Coulee operates to meet Priest Rapids flow objective of 135 kcfs from May 1-31, then tries to refill by June 30.  Grand Coulee drafts no lower 
than 1243 ft by 31 May, and no more than 1 to 1.5 feet/day (for bank stabilization) when operating to meet Priest Rapids flow objectives.
Hungry Horse targets elevation 3554 feet by 31 May with a minimum flow of 900 cfs, meets minimum flow of 3500 cfs at Columbia Falls, targets full
in June, and drafts to 3540 ft by 31 Aug.

Dworshak targets elevation 1590 feet by May 31 with a maximum release of 13 kcfs from May thru June.  DWR targets full in June with a minimum 
flow of 1.5 kcfs, releases a maximum of 13 kcfs in July - August to meet LWG flow objectives, and targets 1520 ft by 31 Aug.
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Appendix B Volume Charts for Libby, Dworshak and 
Hungry Horse. 
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Appendix C Hanford Reach Agreement. 
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Appendix D Summer Spill Proposal  





 

• Tribal harvest enforcement funding   
• Additional or improved artificial production 
• Avian predation research 
• Additional water acquisitions  
• Habitat protection/enhancement  
• Commercial harvest reductions (non-tribal), as available  
• Additional Removable Spillway Weirs 

 
III. The Process for Developing the Summer Spill Proposal 
 
Guided by the policy statements described above, BPA, Corps, NOAA Fisheries, and Council 
staff engaged in discussions to advance this initiative.  The Council subsequently supported the 
CBFWA-sponsored Spill Committee process for broader regional discussion and development of 
a comprehensive summer spill evaluation.  Participants included state, tribal, and federal agency 
representatives, as well as Council staff.  This Spill Committee identified four summer spill 
options, and appointed a Science Team to develop study proposals for each and to assess their 
feasibility.  The Spill Committee also appointed an Offsets Team to develop potential 
alternatives and to assess their effectiveness to mitigate for adverse impacts of reduced spill. 
 

A. Spill evaluation approaches 
 

The CBFWA Spill Committee Science Team considered two general approaches for 
determining the effect of the four summer spill options on fish survival:  systemwide 
survival studies (either based on juvenile survival or returning adults) and project-specific 
survival studies. 
 
The ideal approach would be to measure the system survival impacts of the existing 
operation or of any modification.  A systemwide study is attractive because of its 
potential to assess the full range of direct and indirect effects of changes to spill 
operations.  The overall complexity of such large-scale studies, however, is huge. The 
high observed seasonal and annual variability in survival requires tagging one to two 
million fish and likely alternating test conditions across years (as opposed to within 
years) to ensure that test fish are exposed to the subject treatment conditions.  This 
requires decades or even centuries, to achieve a reasonable confidence level in the results.  
(Refer to Skalski6; also see comments of NOAA Fisheries regional director Bob Lohn7.)  
 
For these reasons, the federal agencies continue to focus on project-specific evaluations 
to assess alternative operations (or configurations).  Section IV describes the methods for 
the project-specific analyses in more detail. 
 
The federal agencies used the SIMPAS model developed by NOAA Fisheries for the 
2000 BiOp to estimate the relative biological impacts of a series of spill reduction 

                                                 
6 Skalski, John R., Overview of Design Options for a Summer Spill Study.  2003, p. 4.   
7 Bob Lohn presentation to Northwest Power Planning and Conservation Council, at 
http://www.nwcouncil.org/news/2003_12/lohn.htm 
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scenarios.  SIMPAS is widely used within the Regional Forum for management decisions 
on the hydro system.   
 
The SIMPAS model has been criticized for not being able to predict survival with great 
certainty.  Unfortunately, uncertainties and uncontrolled variables are characteristic of 
field biology studies as well.  Past experience has shown that uncertainties, and the way 
they are treated, are at issue regardless of the model used.  We chose the SIMPAS model 
precisely because it minimizes the number of uncontrolled variables used in analysis, and 
allows the broadest use of available field data, and because it is the method that has the 
broadest acceptance. 
 
The federal agencies evaluated several spill reduction scenarios ranging from 
elimination of summer spill only at Ice Harbor Dam to full elimination of summer spill.  
These survival results were then used to show the relative effect on survival of juvenile 
and adult fish.  This made the impacts analysis comparable to the estimated benefits of 
offset actions, because not all of the offsets can be expressed in terms of percent 
survival.  Fish numbers also provide a somewhat better sense of the relative magnitude 
of impact.    

 
B. Assessment of offsets 

 
The CBFWA Spill Committee Offsets Team identified a broad list of potential offset 
actions, and developed principles or criteria for evaluating the efficacy of those actions.  
The committee used these criteria to screen its broad list, ultimately identifying and 
further developing several actions that were considered viable for offsetting the impacts 
of spill reductions.  These actions were primarily aimed at reducing avian and fish 
predation and improving rearing habitat conditions for Hanford Reach fall chinook. 

 
C. Public comment period 

 
In mid-January, federal agencies released the results of the spill evaluation and the offset 
approaches for public review and comment.  The analyses of biological impacts and 
offsets were presented at meetings of the Technical Management Team (TMT) and the 
Implementation Team (IT) in early February, with oral comments from meeting 
participants reflected in meeting notes.   
 
By February 20, the comment closure date, the agencies received a total of 95 comments 
plus about 65 identical form letters.  Of the 95 individual comments, 74 supported a 
reduction in summer spill.  Most of these were from utilities and ratepayers wanting cost-
effective salmon recovery efforts.  The remaining letters expressed support for continuing 
the current summer spill program, cited policy issues or challenged technical aspects of 
the federal analysis.  These included a detailed set of comments submitted jointly by 
state, tribal, and federal fisheries managers.  Critics of the analyses primarily claimed that 
the agencies underestimated impacts of reducing summer spill and overestimated or 
miscalculated mitigation benefits.   
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The federal agencies considered these comments in developing many aspects of this 
proposal, particularly the offset package.  A number of the offset actions were dropped 
from consideration as a result of the comments while other actions are receiving renewed 
consideration. 
 
The federal agencies are seeking written comments on this proposal through April 7, 
2004.  We particularly seek comments on a reasonable package of mitigation actions that 
could achieve our objective of providing similar or better biological results for salmon.  
We will continue to consult with tribal and state executives and key staff during this time.  
The federal executives plan to consult with the 13 Columbia Basin Tribes on this 
proposal April 16.  Later that same day the Regional Executive Committee, consisting of 
federal, state, and tribal executives, will meet to review the input received.  The federal 
agencies will release an amended proposal ahead of these April 16 meetings, and will 
announce a final decision shortly after the meetings.   

 
IV. Details of the Proposal 

 
A. Specific spill operations 
 
The following table compares the federal agencies’ proposed spill operation to the BiOp 
spill operation. Operations and evaluations would continue through the three-year period 
proposed. 

 
TABLE 3:  Specific Spill Proposal 

Ice Harbor John Day The Dalles Bonneville  
BiOp Proposal BiOp Proposal BiOp Proposal BiOp Proposal

July 
 

120% 
TDG, 24-
hrs  

planned 
test thru 
7/15; no 
spill 7/16-
31 

60% of 
river 
flow, 12 
hrs 

30% of 
river 
flow, 
24 hrs 

40% of 
river 
flow, 
24 hrs 

BiOp 75 kcfs 
day, 120% 
TDG night 

test BiOp 
vs 50 
kcfs/ 
24 hrs 

August  120% 
TDG, 
24 hrs 

no spill 60% of 
river 
flow, 
12 hrs 

No spill 40% of 
river 
flow, 
24 hrs 

No spill 75 kcfs 
day, 120% 
TDG night 

No spill 

 
The federal agencies propose to end spill operations effective August 1 because they 
believe the majority of the summer migration generally occurs before then.  Many fish 
have been collected and transported at the four collector projects, leaving fewer fish 
migrating in the lower river.  Finally, the federal agencies have made significant 
investments in lower river projects to improve passage. 
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2. Ongoing project-specific evaluations and monitoring activities 

 
In order to monitor summer spill modifications, information from the following 
evaluations will be used.  Many of these are ongoing evaluations used routinely to 
assess program effectiveness and identify problem areas.   
 
Bonneville - Radio telemetry and hydroacoustic monitoring will be used to assess 
the effectiveness of the newly installed second powerhouse corner collector under 
two different spill operations (BiOp spill vs. a lower level). The evaluations will 
assess project- and route-specific passage distribution and survival.  Data on out-
migrating fall chinook will be collected from late June through late July.  Results 
will be available following the fish passage season, beginning in approximately 
November 2004.  The studies will continue in 2005 and 2006, pending 
preliminary results of previous years’ research. 
 
The Dalles - Radio telemetry and hydroacoustic monitoring will be used to assess 
effectiveness of the newly-installed spillway training wall under BiOp spill. The 
evaluations will assess project- and route-specific passage distribution and 
survival.  Data on out-migrating fall chinook will be collected from late June 
through late July.  Results will be available following the fish passage season, 
beginning in approximately November 2004.  The studies will continue in 2005 
and 2006, pending preliminary results of previous years’ research. 
 
Ice Harbor – Radio telemetry monitoring will be conducted to assess two 
different spill patterns (small gate opening versus larger gate openings).  This is a 
follow-up to the 2003 study that suggested a potential survival improvement with 
larger gate openings.  Studies evaluating the new RSW will continue in 2005 and 
2006. 
 
Estimate survival for the passage of juvenile salmonids through dams and 
reservoirs of the Lower Snake and Columbia rivers:  Hatchery subyearling fall 
chinook salmon will be PIT tagged and released above Lower Granite Dam to 
estimate their survival through the Snake River.  River-run subyearling fall 
chinook salmon (mostly wild Hanford stock) will be PIT tagged and released at 
McNary Dam to estimate their survival through the lower Columbia River.  We 
will explore the relationships among survival, travel time, environmental 
variables, and dam operations using the expanding data base generated by this 
study.  As PIT-tagged adult fish return, we will continue to explore survival-to-
adult for fish with different passage histories. 
 
Fall Chinook transportation effects (Lower Granite and McNary dams) – 
Out-migrating juvenile fall chinook will be PIT tagged at Lower Granite and 
McNary dams.  One group will be left to migrate in-river and another group will 
be transported to below Bonneville Dam by barge.  Smolt-to-adult return rates 
will be assessed for the two groups to determine the effectiveness of 
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transportation and in-river migration.  Studies of fall chinook transportation began 
in 2001 and will require several years.  Preliminary results are reported annually 
in approximately November, with complete results available upon adult return of 
all year-classes in approximately 2010. 

 
3. Monitoring the effectiveness of offsets  

 
Established monitoring activities associated with existing measures will provide 
feedback on the effectiveness of enhancements as offsets.  Any new measures 
implemented under the Fish and Wildlife Program as offsets will include annual 
reporting of accomplishments as part of the usual reporting requirements for 
projects funded under the Program. Where existing monitoring programs exist, 
they will be used or modified. 
 
Northern Pikeminnow Management Program –  Routine NPMP monitoring 
will assess the effectiveness of this offset, including total annual effort (typically 
reported as number of angler-days), catch per unit effort, exploitation rate, and 
actual catch compared to projected catch (based on historic performance).  Results 
will be reported annually. 
 
Hanford Reach Fall Chinook Protection Program – Routine monitoring by 
Grant PUD, Washington Department of Fisheries, and others has historically 
provided information annually on stranding of fall chinook fry in the Hanford 
Reach.  Five years of field monitoring while flow fluctuation limits have been in 
place has led to refinement of operating limits for Priest Rapids that have been 
incorporated in the proposed long-term Protection Program.  That monitoring 
program provided adequate information; additional monitoring is not needed.   
 
4. Final assessment in 2006 

 
At the end of the three-year period, results of the annual monitoring and 
evaluation efforts would be available.  At that point, the Council has stated in its 
Mainstem Amendments that it plans to conduct a public review at the end of this 
evaluation “with the goal of providing recommendations to the federal agencies 
for the most biologically effective spill actions at the lowest possible cost.”11  The 
federal agencies intend to assess the monitoring and evaluation information 
collected and collaborate with the Council on its public process.  Our expectation 
is for this effort to lead to a regional recommendation for a long-term summer 
spill operation. 

 

                                                 
11 See footnote 1, page 1. 
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V.   Assessment of Biological and Economic Impacts of the Summer Spill Proposal 
 

A. Summary of estimated biological impacts   
 

Overall system survival under the proposed operation is estimated to be less than 
2 percent lower than under the BiOp spill operation.  Table 4 summarizes the estimated 
system survival impact of the proposed operation by stock.   
 
ESA-listed Snake River fall chinook are the least impacted, at about 0.4 percent.  On 
average, approximately 62 percent of these juveniles migrate during July and 28 percent 
migrate in August.  However, about 90 percent of juvenile Snake River fall chinook are 
transported, leaving a very small percentage in-river and subject to the impacts of the 
proposed spill operation. The federal agencies believe the proposed enhancement of the 
pikeminnow program can mitigate approximately half the survival impacts to the listed 
Snake River fall chinook resulting from the proposed operation.   
 
System survival for non-listed Hanford Reach fall chinook is projected to decrease by 
approximately 1.7 percent under the proposed operation.  Approximately 50 percent of 
the Hanford Reach juveniles are transported at McNary Dam, with about 80 percent 
migrating through the lower river by July 31.  These fish are considered the basin’s 
healthiest salmonid population and make up a substantial portion of the overall fall 
chinook population.  They are harvested in the ocean and in-river at approximately a 
50 percent rate. 
 

For those non-listed summer migrants that enter the FCRPS below McNary Dam and do 
not have the opportunity to be transported, impacts of the proposed operation range from 
less than 0.5 percent reduction in juvenile system survival to nearly 5 percent, with the 
highest impact occurring to the juvenile summer migrants originating from the Umatilla 
River.   
 
TABLE 4:  Est. Survival Reduction of Proposed Operation vs. BiOp Spill 

Affected Stock Estimated Impacts 

FALL CHINOOK 
Juvenile 
Numbers % Reduction 

Upriver Bright  
Priest Rapids & Ringold Springs Hatcheries 72,000  1.7% 
Hanford Reach Natural 177,000  1.7% 
Yakima River & Marion Drain 5,000  1.7% 
Snake River Bright   
Listed Wild Snake River 500  0.4% 
Unlisted Lyons Ferry Hatchery 2,000  0.5% 
Unlisted Nez Perce and Big Canyon Hatcheries 1,000  0.4% 
Mid-Columbia Bright   
Deschutes River 10,000  2.4% 
Klickitat River 13,000  1.0% 
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TABLE 4:  Est. Survival Reduction of Proposed Operation vs. BiOp Spill 
Affected Stock Estimated Impacts 

FALL CHINOOK 
Juvenile 
Numbers % Reduction 

Umatilla River 10,000  4.8% 
Little White Salmon River 7,000  1.0% 
SUMMER CHINOOK   
Upper-Columbia 18,000  1.7% 

  
TOTAL LISTED Juveniles 500  0.4% 

converted to adults with 0.5% SAR 3  0.4% 
converted to adults with 1% SAR 5  0.4% 
converted to adults with 2% SAR 10  0.4% 
converted to adults with 4% SAR 20  0.4% 

   
TOTAL UNLISTED Juveniles 315,000  1.6% 

converted to adults with 0.5% SAR 1,575  1.6% 
converted to adults with 1% SAR 3,150  1.6% 
converted to adults with 2% SAR 6,300  1.6% 
converted to adults with 4% SAR 12,600  1.6% 

 
B. Summary of Economic Impacts 

 
When water is passed over dam spillways and not through turbines, there is an 
opportunity cost to the power system.  BPA estimates these foregone revenues by 
calculating the number of megawatt-hours the volume of spilled water could have 
produced, and applies a power market value (mid-Columbia power market price) to that 
foregone generation.  In the summer months, BPA has estimated the power market value 
of BiOp spill to average $77 million.  (The cost estimates vary based on projected water 
conditions, from $55 million to $92 million, with 31 out of 50 water years falling 
between $75 million and $85 million.)  Table 5 compares the power market value of 
BiOp spill to that of the proposed summer spill operation. 

 
TABLE 5:  Power Market Value of Summer Spill (50 year average in $ millions) 

 July August Total 
BiOp Spill $ 35 $ 42 $ 77 
Proposed Spill $ 30 $ 0 $ 30 
Difference $ 5 $ 42 $ 47 

 
Funding for the offset actions would be provided from the additional power revenues 
resulting from the proposed spill reduction.  Table 6 describes the FCRPS revenue 
impacts associated with the proposed spill operation and the offset actions by year. 
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TABLE 6:  Revenue Impact of the Proposal (in $ millions) 
 2004 2005 2006 

Value of Additional Generation 
(50 water-year average) 

$47 
 

$47 
 

$47 

Offsets 
Enhanced Pikeminnow Program $1 – 3 $1– 3 $1 – 3 
Hanford Reach anti-stranding $0.1 $0.1 $0.1 
Placeholder estimate for offsets 
under consideration 

$2 – 5 $2 – 5 $2 – 5 

Council Fish & Wildlife Program 
Enhancement 

$0 $5 $5 

Offsets Total ($3.1 – 8.1) ($8.1 – 13.1) ($8.1 – 13.1) 
FCRPS Net Revenue Impact $43.9– 38.9 $38.9 – 33.9 $38.9 – 33.9 

 
VI. Conclusion 

 
It is the federal agencies’ policy to find the most cost-effective means to meet our obligations.  
Cost-effectiveness is also considered in evaluating mitigation.  We believe a cost-effective, 
performance-based approach will ultimately lead to greater overall benefits to salmon.  Working 
within the BiOp’s performance-based framework, the federal agencies have attempted to respond 
to the technical input we have received and to design a proposal that provides similar or better 
biological benefits at less cost.  This is consistent with our policy to provide for the multiple uses 
of the FCRPS benefiting the people and resources of the Pacific Northwest. 
 
VII. Libby and Hungry Horse Summer Operations Proposal 
 
In its Mainstem Amendments, the Council recommends summer reservoir operations at Libby 
and Hungry Horse Dams that differ from the 2000 BiOp.  Specifically, the Council recommends 
that on an experimental basis, these reservoirs be drafted at a steady rate from July 1 through 
September 30 until they reach 10 feet from full pool.  This operation is recommended for all 
years except the lowest 20th percentile water supply years.  In those low water years, the Council 
recommends that these reservoirs be drafted 20 feet from full pool.   
 
The Action Agencies and NOAA Fisheries are considering the impacts and benefits of 
implementing this aspect of the Council’s Mainstem Amendments. A federal proposal for 
implementation is not sufficiently developed for release simultaneously with the summer spill 
proposal. However, the federal agencies anticipate providing a recommended approach ahead of 
the summer operations season. 
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