Comments on Strawman I.C.2:  Implementation Standards & Strategies:  Hydropower

Section 1.C.2. Hydropower Structure and Operation Strategies

General Comments and Justification

Dams and impoundments interrupt and alter almost all of a river’s critical ecological processes including water flow regimes, sediment transport, nutrient transport, energy flow, and trophic systems (Ligon et al. 1995). The presence, configuration and operation of the FCRPS and FERC mainstem hydroprojects are primarily responsible for the decline of migrating, rearing and spawning salmon, steelhead and Pacific Lamprey.  For example, NMFS has documented juvenile fall chinook mortality as high as 62-99% and adult fall chinook mortalities as high as 39% through the FCRPS (NMFS 1995).  NMFS has also stated that the Federal Columbia River Power System (FCRPS) incidentally takes 24-86% of the Snake River juvenile spring and summer chinook and 21% of the adult Snake River spring and summer chinook (NMFS 1995).  In draft Upper Columbia River Steelhead and Spring Chinook Salmon Quantitative Analysis Report (QAR), NMFS estimated that it would take a 40-170% increase in survival of Wenatchee Spring Chinook to meet the NMFS Interim Recovery Level over 8 years (NMFS 2000).

 The CRITFC strategies for the Columbia Basin hydrosystem are designed to substantially reduce the direct mortality rate to salmon in the mainstem Columbia and Snake River basins.  The recommendations are also intended to reduce the substantial indirect mortality suffered by juvenile and adult salmon from the hydrosystem and the hydrosystem’s impact on critical mainstem habitat in a effort to increase overall stock production and diversity.  For example, Junge (1970) utilizing a Ricker-type reproduction curve, demonstrated that a non-selective smolt kill by the hydrosystem of 50% resulted in a stock loss of 60%.  Morishima (1994) reported similar findings in other analyses of the effect of hydrosystem smolt kills and their effect on overall stock productivity.

The strategies establish actions to shape available basin storage volumes and runoff toward normative hydrographs noted as essential for anadromous fish production (Williams et al. 1996; Power et al. 1995).  

The strategies also contain actions specified to meet essential life history and other biological requirements for Snake River, upper Columbia, and lower Columbia adult and juvenile steelhead, sockeye, coho, spring, summer and fall chinook, and Pacific Lamprey.  Multiple life histories within a single stock have evolved to provide resiliency and stability for dealing with different kinds of environments (Winemiller and Rose 1992).  Balon (1975) noted that adaptations of early life histories to environmental conditions are likely to explain a large amount of variance in densities and geographical distributions of fish populations.  Different juvenile life histories within a single stock utitlize diverse migration timing and different rearing areas.  This insures a reduced probability that a single environmental disruption can affect overall stock fitness (Schlucter and Lichatowich 1977).  Current hydrosystem practices such as timing spill to a certain date or portion of the day regardless of the presence or early or late migrating salmon, and forcing subyearling salmon through screen bypass systems that select against them, create artificial environmental disruptions that reduce genetic diversity and overall stock fitness. 

The federal and non-federal hydro operators should remain cognizant that they have other responsibilities to protect salmon and other anadromous fish other than under the Endangered Species Act.  The Fish and Wildlife Coordination Act, the Northwest Power Act, the US-Canada Pacific Salmon Treaty and treaties with the CRITFC tribes all require that the operators pursue and address tribal recommendations for river operations.  Neither the opinion of the federal fisheries agencies nor the NMFS Adaptive Management Process can substitute for these responsibilities.  The tribes ask the federal operators to carefully consider implementing these strategies to fully protect tribal treaty resources.  Implementation of these strategies are vital to the treaty tribes as part of the federal government's trust responsibility to shift the inequitable conservation burden away from tribal harvest and to assist tribal members in beginning to increase their standard of living and health to levels enjoyed by non-tribal peoples. 

The CRITFC strategies and actions are based on the best available peer reviewed science.  The strategies and actions are consistent with the recommendations of the Independent Science Advisory Board in Return to the River.  Both individually and as a whole, the strategies and actions offer the best possibility of meeting obligations under tribal treaties, the U.S.-Canada Pacific Salmon Treaty, the Clean Water Act, the Endangered Species Act, and the Fish and Wildlife Coordination Act.

Redline Version of Framework Language 

(b)
Standards for mainstem passage and habitat
1. Restore normative river conditions to provide spawning, resting, and rearing habitat for salmon and steelhead in the mainstem of the Columbia and Snake Rivers by 2006.

1.1 Provide 9,000 acres of spawning habitat for Snake River fall chinook by 2006.

1.2 Provide 40 miles of fluvial spawning habitat for mid-Columbia fall chinook core populations identified by the Independent Science Advisory Board in Return to the River by 2008.

1.3 Provide a mainstem hydrograph that resembles the shape of the normative hydrograph at all major river points.  

1.4    Provide 150 square miles of sockeye lake rearing habitat
2. Ensure 80 percent Fish Passage Efficiency for juvenile and adult anadromous fish between 2001 and 2004, and 90 percent Fish Passage Efficiency after 2004.  Fish Passage Efficiency is defined as passage through a hydroelectric project by non-power house routes.

 Take progressive actions to meet the gas supersaturation and temperature standards under the Clean Water Act by 2006.
3. Eliminate stranding and other problems associated with fluctuation of flows from  the hydroelectric system.

5 Reduce the travel time for migrating salmon and steelhead while protecting resident fish.

6. Reduce adult delay and prespawning mortality by 50% by 2006.

7. Increase smolt to adult returns of all salmon and steelhead stocks to 2-6% by 2006.

8. Assess basin lamprey and sturgeon population status and take hydrosystem and mainstem actions to restore these populations.

Two biological principles in particular should guide decisions to meet these fish    passage and mainstem habitat standards for through the hydrosystem:

· protect biodiversity -- passage solutions must be designed to benefit the range of species, stocks and life-history types in the river, which may require multiple passage solutions at a project, and

· favor passage solutions that best fit natural behavior patterns and river processes -- the best passage solutions are those that take into account and work with the behavior and ecology of the species and life-history types using the river system, that mimic the natural situations and processes that emigrating salmonids encountered in their evolutionary history.

The two principles are linked and provide a “fundamental conceptual framework” necessary for restoration of salmon and other anadromous fish stocks as stated in Return to the River (Williams et al. 1996) and the ISAB’s Review of the Corps of Engineers’ Columbia River Juvenile Fish Mitigation Program (ISAB 1999).  Technologies that most closely approximate the natural physical and biological conditions of migration would be most likely to accommodate diverse species/stocks.  Thus, multiple passage systems are necessary to fully protect all anadromous stocks that pass through dams and impoundments.  For example, surface orientated bypass systems take advantage of the natural tendency for yearling smolts to pass dams near the surface, while passage systems other than screens and turbines must be developed to pass juvenile lamprey and subyearling chinook that pass dams lower in the water column.

The Corps of Engineers, FERC, other federal agencies and privately licensed hydro operators that participate in and ultimately make decisions on mainstem passage modifications must take into account these standards and principles to the fullest extent practicable at every stage when considering and deciding upon operational and structural passage improvements.  The Council recommends that these agencies ensure that their decision-making processes and criteria are consistent with these standards and principles stated here.  This means developing project ranking criteria and budget decision explanations that are consistent and responsive to all of the standards and principles.  Foremost are the two core themes of protecting biodiversity and implementing passage solutions that favor natural behavior patterns and river processes.  Most importantly, passage standards, objectives, designs and evaluations should all focus on protecting the wide array of species and life history types in the river, not just a statistical measure of central tendency for the most abundant species.  Passage standards, objectives, designs and evaluations, and must ultimately be related to increases in adults back to the spawning grounds, not just the survival of juveniles or adults through the federal Columbia River hydropower system.

For these reasons, the Council requests that the Corps of Engineers, FERC, BPA and private hydro operators working within the regional prioritization process, report to the Council and the region on how the prioritization criteria and other decision-making standards for passage improvements are being revised to be consistent with the principles here.  To further the implementation of these principles, the Council: 

· Expects that the Independent Scientific Review Panel (ISRP) and/or the Independent Scientific Advisory Board (ISAB) will apply the standards and principles during the Panel’s review of the reimbursable portion of the Bonneville fish and wildlife budget, which includes the Corps’ Columbia River Juvenile Fish Mitigation Program;

· Will itself apply these standards in its review of any ISRP report and resulting recommendations to Congress on these passage budget items; and

· Will recommend to Congress, in its reimbursable budget recommendations, that budget requests from the Corps of Engineers and other appropriate federal agencies be evaluated for consistency with these standards and principles.

(c)  Standards for water and hydrosystem management (including flow augmentation, spill, temperature, dissolved gas management, system configuration and optimizing power and non-power objectives)


Hydrosystem Overview

The immediate and cumulative impacts of irrigation withdrawals, loss of mainstem littoral habitat through shoreline development, dredging, navigation, point and non point source pollution and degradation of water quality highly impacts anadromous fish as they spawn, incubate, rear and migrate through the Snake and Columbia Rivers.  While these activities have had profound impacts, the construction, configuration and operation of mainstem and tributary hydropower projects has been particularly responsible for decimating Columbia Basin anadromous fish ( NWPPC 1986; Tyus 1990; Petts 1980, Diamond and Pribble 1979; Raymond 1979 and 1988; NMFS 1995; Marmorek et al. 1996).

Depending on flow, spill, water quality and other associated environmental conditions, cumulative direct and indirect hydrosystem mortality has been estimated from 77-96% from passing through nine dams and reservoirs from above Wells Dam to below Bonneville Dam or eight mainstem dams from above Lower Granite to below Bonneville Dam (Raymond 1979 and 1988, NWPPC 1986).  Estimates of adult salmon and steelhead losses from upstream passage through the series of reach dams have ranged from 37-61% (NWPPC 1986; Raymond 1979 and 1988). NMFS has documented juvenile fall chinook mortality as high as 62-99% and adult fall chinook mortalities as high as 39% through the FCRPS (NMFS 1995). 

Profound changes in the Columbia River hydrograph from dam construction and operation for flood control and power has altered historical water quality parameters and hydraulic geometry features critical to salmon production (Li et al. 1987; Power et al. 1996; Williams et al. 1996).  In turn, these changes in the Columbia River Basin hydrograph have degraded the hydrological and ecological functions and values of the estuary and coastal shelf (Sherwood et al. 1990; Bottom and Jones 1990).

 The following actions are directed to substantially reduce the direct mortality rate to salmon in the mainstem Columbia and Snake River basins.  These actions are also intended to reduce the substantial indirect mortality suffered by juvenile and adult salmon from the hydrosystem and the hydrosystem’s impact on critical mainstem habitat in a effort to increase overall stock production and diversity.  These actions address salmon production from an ecological and watershed perspective as discussed by Naiman (1992), Petts (1980) Lichatowich and Mobrand (1995) and Ward and Stanford (1989).  These actions also incorporate an adaptive management approach, where probing changes to the status quo are implemented, monitored and evaluated (Walters and Hilborn 1992). These actions are intended to assist reversing the serious decline in anadromous fish production by provision of necessary flows and improvement of passage conditions through dams and reservoirs.  These actions are based upon a short and long term perspective.

Modifying hydrosystem operations to create a normative hydrograph, maximize spill efficiency, improvement of turbine efficiency, and refining existing surface bypass system and adult fishways will not likely be adequate to fully mitigate for the impacts of the basin hydrosystem on anadromous fish.  Other measures such as designing new adult fishways to reduce adult energy expenditures (Orsborn 1987) and drawdowns or breaching of dams are likely necessary to recover salmon and other fish stocks (Marmoreck 1996; NMFS 2000).
The federal operators should remain cognizant that they have other responsibilities to protect salmon and other anadromous fish other than under the Endangered Species Act.  The Fish and Wildlife Coordination Act, the Northwest Power Act, the US-Canada Salmon Treaty and treaties with the CRITFC tribes all require that the operators pursue and address these actions for river operations.  Neither the opinion of the federal fisheries agencies nor the NMFS Adaptive Management Process can substitute for these responsibilities.  The tribes ask the federal and non-federal operators to implement the following actions to fully protect tribal treaty resources.  Implementation of the actions is vital to the treaty tribes as part of the federal government's trust responsibility to shift the inequitable conservation burden away from tribal harvest and to assist tribal members in beginning to increase their standard of living and health to levels enjoyed by non-tribal peoples.  

The hydrosystem should be operated and configured to:

1. Maximize in-river juvenile anadromous fish survival and health consistent with flows and dam and reservoir operations established in the CRITFC 2000 River Operations Plan (Appendix 1);

2. Maximize adult anadromous fish health, survival and spawning capacity;

3. Maintain, protect and enhance currently healthy natural riverine conditions and habitat; and

4. Restore, rebuild and reclaim such conditions and habitat where they have been altered or destroyed

To satisfy the above criteria, incorporate the following measures in hydrosystem operations and management:

Mainstem Flows- Normative River Hydrograph Concept

Runoff and storage volumes should be managed to more closely approximate the natural, historic river hydrograph (Williams et al. 1996; Power et al. 1996). A normative river hydrograph promotes physical and chemical parameters necessary for anadromous fish production.  For example, turbidity regimes set by a peaking hydrograph have been shown to enhance anadromous fish survival and production in the mainstem (Junge and Oakley 1966; Muir et al. 1998) and estuary (Bottom and Jones 1990; Maser et al. 1988).   A peaking hydrograph also transports large woody debris and inorganic and organic sediment creating habitat diversity and a base for primary and secondary invertebrate production (Lisle 1986; McMahon and Holby 1992; Johnson et al. 1995; Ward and Stanford 1989; Vannote et al. 1980).  Biodiversity is best protected in rivers with natural flow regimes (Power et al. 1996).  

The normative river hydrograph concept includes meeting flow objectives at each of the main river points- Lower Granite, Priest Rapids and The Dalles, 
 while retaining water in storage reservoirs to meet integrated rule curves and other biological criteria. The concept relies on flexibility in flood control, flow augmentation from Non-Treaty storage and purchase of flood control space, and appropriate contributions from irrigation withdrawals.  

The flat, target flow concept currently employed by the federal government does not adequately protect migrating anadromous fish through the mainstem, nor does it promote ecological diversity or establishment and enhancement of critical habitat functions and values. RPA 1 (1995-1998 FCRPS Opinion as modified by the 1998 FCRPS Supplemental Opinion) spring seasonal targets were not met for one of two years at Priest Rapids Dam (135 kcfs) (FPC 1996, FPC 1997; FPC 1998).  NMFS (1995g) noted that these flow targets were the minimum necessary to avoid juvenile mortality.  Additional mortality to non-listed juvenile salmon is associated with these flow conditions.  

For example, in 1998, federal operators failed to meet the 135 thousand feet per second (kcfs) target flow at Priest Rapids.  This resulted from the loss and non-replacement of about 0.8 million acre feet (MAF) of storage at Grand Coulee and caused significant fluctuation in flows.  While, only one unconfirmed steelhead redd in the Hanford Reach may have been desiccated, these fluctuations likely caused the mortality of millions of juvenile fall chinook by stranding and entrapment in the Hanford Reach (Hanford Technical Stranding Group 1999.  Biological Opinion consultations were not reinitiated to address these circumstances.  The opinions target flows of 220-260 kcfs at McNary Dam, 100 kcfs at Lower Granite Dam and 135 kcfs at Priest Rapids Dam are based upon the spring migration season as defined by the biological opinions.  This is April 10-June 20 of each year
.  If the averaged flows over the course of the season have met, then the target flow requirement in the opinions has been met.  

Thus, flows during the season can remain significantly below the target for a substantial period of time.  There is a strong relationship between flows and salmon productivity.  Higher flows and attendant spill have been demonstrated to reduce juvenile mortality and increase smolt-to-adult returns (Petrosky 1991; Petrosky 1992; Petrosky and Schaller 1998). This was the case in the lower Snake River in 1999 as flows at Lower Granite dropped to nearly 80 kcfs in May during the peak of the spring and summer chinook migrations (DART 1999). 

In 1999 and most other years, the onset of the spring migration occurs well before April 10.  For example, in 1999, thousands of listed and unlisted juvenile spring chinook migrants began to appear at Lower Granite Dam starting the last week in March (WDFW 1999).  Flows at Lower Granite during this period until April 12 remained below 80 kcfs. In 1999, subyearling spring chinook salmon were found in purse seine sampling in the Lower Columbia the third week in March (Backman et al. 1999).

For the years 1995-1998 under the RPA, average flows from McNary Dam have been reduced by about 30% from the last ten days in August to the first ten days in September (DART 1999).  This compares unfavorably with a 4.3% reduction in flows from the last ten days in August to the first ten days in September for the period 1989-1993, which is prior to the opinions when the water budget was available (DART 1999).  Based on the runoff forecast, technical experts of the tribes advised the NMFS to adopt a sliding scale normative hydrograph using the same flow volumes identified in the RPA (CRITFC 1998 Recommendations to the NMFS 1998 Supplemental Opinion).  These flow recommendations would result in substantially increased flows during late summer critical periods for the listed species' juvenile and adult migrations.  This recommendation was rejected by NMFS.  In doing so, NMFS stated that the Technical Management Team, has the "capability and flexibility to make water management decisions" (p.III-7 1998 Opinion).

In November 1999, concern for newly listed Lower Columbia chum salmon prompted NMFS to support higher flows of 150 kcfs from time of spawning to emergence of fry in March for chum that spawn below Bonneville Dam in November (Brown 1999).  CRITFC analyses indicate that these flows will require 5-6 Maf over CRITFC’s recommended flows for chum of 125 kcfs.  The water required to maintain winter flows at 150 kcfs could reduce the probability of refill of upper basin storage reservoirs for the 2000 spring and summer salmon migrations. In conversations with CRITFC staff and in a letter to the federal operators (Brown 1999), NMFS has stated priority for Vernita Bar flows and refill of upper reservoirs for the 2000 migrations.  Yet, operations for chum salmon and flood control have drained storage reservoirs again placing emerging Hanford fry and refill of storage reservoirs to the summer target at risk.

Williams et al. (1996) and Dodge et al. (1989) note that anadromous fish production in the Columbia Basin and in rivers worldwide were founded and sustained upon the spatial and temporal cues and trophic systems created by the physical and chemical environment characterized by a normative hydrograph.  Cada et al. (1994).  These studies provide evidence of the linkage between flow, habitat accessibility and survival. Over 80% of the adults migrate through the mainstem after August 31.   Since the implementation of flow regimes under the NMFS 1995 Biological Opinion, flows during this period have been significantly reduced from flow that occurred under the NWPPC water budget (CRITFC 1999).

Performance Standardstc \l4 "Recommendations:

The federal operators 
 shall :

· Shape runoff and storage to create a normative hydrograph, with a peak that is timed to that of predevelopment runoff at each one of the three major river points: Lower Granite, Priest Rapids and The Dalles.   The existing federal operating strategy of seasonal, flat target flows fails to protect salmon in the early portions of the emergence and migration periods before April 10 and after the planning date of August 31.  Figure 1 illustrates the difference between the existing operations strategy of seasonal flat flows and the same volumes of water shaped to meet a normative hydrograph for an average runoff year of 100 MAF at The Dalles.  Figures 2-4 llustrate how existing storage can be shaped with runoff at specific points in the river to accomplish this recommendation in low, medium and high flow years.

· Augment mainstem flows with 1 Maf from Canadian Storage, 0.25-0.5 Maf from Banks Lake and the Columbia Basin Irrigation Project and 1.0-1.5 Maf from the upper Snake
· Relax and seek flexibility in rigid and conservative flood control rule curves to recreate normative hydrographs and reclaim floodplain habitat by achieving a 20% reduction in flood control storage by 2006
· Reduce flow and water level fluctuations from power peaking operations; limit power peaking to plus or minus 10% of daily average flows over a 24 hour period
· Achieve a peak hydrograph of at least 415 kcfs at The Dalles

· Limit chum spawning, incubation and early emergence flows below Bonneville Dam to 125 kcfs.

· Maintain flows at the Hanford Reach at no more than 70 kcfs during daylight hours and nighttime moonlight hours of the adult bright fall chinook spawning period (approximately October 20- November 22).  

· Assure, with the assistance of the Mid-Columbia PUDs, that Hanford fall chinook fry are provided with an increasing hydrograph from March 15- June 20 as measured on a daily basis.
The region must substantially modify its current flow management strategy based upon seasonal targets that are not met on a weekly and daily basis.  The federal operators should reshape river runoff to a normative hydrograph as recommended by the ISG (Williams et al.1996) and CRITFC (1998; 2000), using state-of-the-art forecasting tools and a sliding scale appropriate for the runoff year. Normative hydrograph flows for an average water year for key river index points is presented in Table 1 C.2.1. 

Table I C.2.1

CRITFC Recommended Flows (kefs) for Key River Index Points for an Average Water Year to Create a Normative Hydrograph

Flow (kcfs)
Lower Granite

Priest Rapids

The Dalles

January
34

70

125

February
36

70

125

March 1-15
42.5

70

135

March 16-31
52.5

90

165

April 1-15
65

120

210

April 16-30
85

160

265

May 1-15
120

200

340

May 16-31
110

260

390

June 1-15
105

300

415

June 16-30
90

270

380

July 1-15
55

220

285

July 16-31
47.5

185

240

August 1-15
42.5

160

210

August 16-31
40

140

190

Sept.1-15
35

120

160

Sept.16-30
30

90

125

October
20

80

110

November
30

70

125

December
30

70

125

The sliding scale is described below and is illustrated in Figures 2-4. Percentages above and below average flows described in Table 1 were derived from the ratios between historical high, medium and low flows at each individual river index point.
· Use a sliding scale flow augmentation target at The Dalles based on The Dalles April 1, April-September volume runoff.   This period is used because because of later summer snowmelt in the upper Columbia. For volume forecasts between 85 and 99 Maf, use Normative Flow values (see below).  For volume forecasts above 99 Maf, use the 120% of the Normative Flows.  For volume forecasts below 85 Maf, use 80% of the Normative Flow values presented in Table 1. The priority for releasing water from upstream reservoirs for flow augmentation is Grand Coulee, Libby and Hungry Horse.

· Use a sliding scale flow augmentation target at Priest Rapids based on the Rock Island April 1, April-September volume runoff. This period is used because because of later summer snowmelt in the upper Columbia.  For volume forecasts between 55 and 70 Maf, use the Normative Flow values presented in Table 1.  For volume forecasts above 70 Maf, use the 120% of the Normative Flows.  For volume forecasts below 55 Maf, use 83% of the Normative Flows.  The priority for releasing water from upstream reservoirs for flow augmentation is Grand Coulee, Libby and Hungry Horse. 

· Use a sliding scale flow augmentation target at Lower Granite based on the Lower Granite April 1st, April-July volume runoff.  April-July is used for Lower Granite because of an earlier runoff timing in the Snake Basin. For volume forecasts between 16 and 22 Maf, use the Normative Flow values.  For volume forecasts above 22 Maf, use the 130% of the Normative Flows.  For volume forecasts below 16 Maf, use 75% of the Normative Flows. 

   Figure 1           Comparison between Biological Opinion Flat Target Flows and the Normative Hydrograph using the 1995 Biological Water Volumes
Figures 2-4.     Sliding Scale Normative Hydrographs for Low, Medium and High   Runoff Years at Priest Rapids, Lower Granite and The Dalles for the short term (2001-2004) Augmentation Period
The planning date for the salmon migration period should be modified to begin on March 20, and end on September 30 as important life history components of listed stocks (ie: subyearling and early yearling spring chinook; adult spring chinook migrating in the Snake and Mid and Lower Columbia River) are migrating at this time and need protection (Lichatowich in Williams et al. 1996).  The federal operators should provide flows for these salmon based on Table 1 C.2.1.

Flood Control Flexibility

The Corps should relax and seek flexibility in rigid, overly conservative, flood control rule curves to recreate normative hydrographs, reclaim mainstem and estuarine floodplain habitat and assure that storage reservoirs meet biological criteria.  Flood control flexibility will aid in establishing a normative hydrograph by allowing more reservoir storage and create additional critical habitat for anadromous fish production. Flexibility in flood control would also increase the probability that storage reservoirs can remain fuller for resident fish production.
Flood peaks and floodplain habitat are the key factors regulating the existence and productivity of fish populations worldwide (Junk et al. 1989; Welcomme 1985; Ward and Stanford 1979; Ligon et al. 1995).  Recent examination of the value of flood peaks and floodplain habitat have lead to breaching of dikes in the Mississippi River and the Florida Everglades.  

RPA #1 (1995-1998 NMFS FCRPS Opinion) calls for the COE and Reclamation to evaluate flood control operations, including the utility of John Day drawdown, to gain flexibility in flows and other river operations for listed salmon.  The COE’s preliminary report, Variable Q (COE 1997), failed to adequately address John Day drawdown (RPA #5, 1995-1998 Opinion) flood control and adjustments to system flood control that would result in significantly increased flows for listed salmon. Despite these deficiencies, the Variable Q Report concludes that flood control flexibility would benefit flows for anadromous fish and assist in securing higher reservoir elevations for resident fish. The FCRPS 1998 Supplemental Opinion calls for a status report on these flood control actions by summer of 1998.  To date, no status report has been completed.

The Variable Q Report states that the Corps was authorized by Congress in 1950 and 1962 to provide protection to damage centers in the lower Columbia and Willamette rivers from flows up to 800 kcfs as measured at The Dalles, Oregon (Corps 1997).  This authorization was based upon protection of the Congress authorized levee system that allows floods up to 800 kcfs to cover riparian areas (Corps 1997).  The Corps, however, attempts to operate the Columbia River to a regulated flow of 450 kcfs at The Dalles (a control point of 330-350 kcfs) and protect developed floodplain areas that are not protected by federally authorized levees (Corps 1997).  Thus, the Corps has no Congressional authorization to be restricting the river flows to 450 kcfs at The Dalles (Corps 2000).  The Corps decision to eliminate tens of thousands of acres of critical steelhead and salmon habitat by this operation has never been subject to environmental review or consultation with the region.  Further, it has not been considered in either of the FCRPS Biological Opinions.  Reduction and removal of floodplains from the river environment is perhaps the leading cause of the significant reduction or even elimination of fish populations in large river system worldwide (Ward and Stanford 1989; Junk et al. 1989; Hynes 1980; Petts et al. 1989; Regier et al. 1989 ). 

In 1999, the Corps of Engineers extremely conservative flood control operations, that were not based upon state-of-the-art forecasting methods, caused a premature draft of the federal reservoirs from January through April (DeHart 1999).  Cool weather in March and April caused a significant drop in runoff, and at the end of March, Hungry Horse was drafted below flood control elevation.  Libby was drafted this period for flood control and power operations.  Flood control operations at Dworshak Reservoir reduced reservoir volumes by 300-400 kaf that could have been used to meet opinion flow targets at Lower Granite in April and May (DeHart 1999).

The Corps has flood control authority over joint Reclamation reservoirs for 3.4 Maf of active water storage and the Corps has and has similar authority for flood control in Dworshak reservoir for 2 Maf of storage (Corps 1991; NMFS 1999).   The Corps, in coordination with British Columbia Hydro has about 20.5 maf of flood storage in Canadian reservoirs under the Columbia River Treaty (Corps 1991).  Further, the Corps has authority for about 13.3 maf of flood control in Hungry Horse, Libby and Grand Coulee reservoirs. Flexibility in flood control operations by using state-of-the-art forecasting tools provided by the National Weather Service would allow additional water to be stored in the winter months to make additional flows possible for spring and summer chinook. 

According to CRITFC recent analyses using the NWPPC’s state-of-the-art GENSYS hydro regulation model, in an average water year, between 1-3.5 million acre feet of water could be made available for spring and summer salmon migrations basin wide, by incorporating more flexible flood control management. The analyses show that the flexibility in flood control required to obtain the additional flows would not increase the probability of flooding downstream areas in all but the highest runoff years. The Corps and the region should consider restriction of development in flood plain areas.  In other U.S. river basins, development is being relocated out of floodplains to allow reestablishment of critical fish and wildlife habitat.
Comments on Section 5 of Fish & Wildlife Program

Section 5

JUVENILE SALMON MIGRATION


Salmon and steelhead begin and end life in many diverse streams and tributaries throughout the Columbia River Basin, but they all eventually share one route. They must make their way down and ultimately back up the mainstems of the Columbia and Snake rivers as they go to and from their spawning beds. Between passages, they spend most of their adult lives in the Pacific Ocean.


Given that their unusual life cycle depends on a long river journey that can stretch hundreds of miles, it is clear that safe passage is paramount to their survival. Downstream passage is especially dangerous for juveniles because of the effects of dams and slow-moving reservoirs, such as turbine, bypass and spill-related mortalities, predation, migration delays and high water temperatures and other impacts from poor water quality. The fish are on a biological time clock. To reach the ocean safely, at the proper size and time for survival (Lichtowich and Cramer 1989) the spring ,summer and fall migrants must complete their downstream journey quickly.  The Return to the River also describes the important resting, incubation, rearing, and spawning functions in the mainstem.  As juveniles migrate, they need nourishment, a place to rest and rear, and protection from predators.  These functions are essential to the survival of migrating salmon and steelhead.  

Development of the dams has greatly altered the natural flows and cross-sectional areas of rivers in the basin. The spring runoff is stored in reservoirs so it can be used to produce electricity, as well as to provide for irrigation, transportation, recreation and flood control throughout the year. However, this practice and others also reduce river flows, particularly during the spring when juvenile salmon and steelhead are migrating downstream to the estuary and ocean. 


The combination of reduced flows and the greater cross-sectional area of the river due to reservoir storage slows the juvenile fish as they migrate to the ocean. An increase in travel time in the river affects the migratory behavior of juvenile fish and increases their exposure to predatory fish and birds. Reduced flows also endanger juvenile salmon by raising water temperatures, reducing turbidity, altering water chemistry and increasing susceptibility to disease residualization and predation.

The reservoirs have also eliminated much of the mainstem fluvial riparian habitat that is critical to survival of migrating salmon and steelhead.  In addition, the operation of the hydroelectric system causes daily fluctuations of the reservoirs and river segments.  These fluctuations cause stranding and reduce the ability of the ecosystem to produce nutrients for the food web.  

The physical problems faced by salmon and steelhead have been compounded by the diversity of the parties involved in the river basin’s management. Even with major efforts to increase the amount of water for salmon and steelhead, matching water supplies with the needs of spring and summer migrating fish poses a substantial problem of analysis and coordination.


From the start in 1982, the Council’s program recognized and focused on the importance of improving mainstem survival for both smolts and returning adult salmon. In , the late 1980’s and early 1990’s the problem was exacerbated by a series of low water years, caused primarily by drought conditions in the southern and eastern parts of the basin. It is believed that this drought contributed significantly to a reversal in the increases in run sizes observed in the early 1980s which corresponded with flows and overgeneration spill .  Since 1995, basin runoff and overgeneration spill has been average or above average are resulting in above average adult spring chinook escapements, these favorable environmental conditions are not likely to last.  The National Weather Service is projecting a return to El Nino conditions through changes in the ENSO by 2002.  Thus, it is critical to expedite implementation of the standards and principles to 1) take advantage of current productivity and, 2) have in place improved mainstem passage and habitat before environmental conditions again deteriorate.  Because stock productivity is dependent upon oceanic factors that cannot be controlled as noted by Ware and Thompson (1991) it is imperative that freshwater survival and productivity be immediately improved to avoid the synergistic consequences of freshwater habitat degradation during low cycles of ocean productivity (Lichatowich 1993).


To increase salmon survival in the mainstem, the approach must be multifaceted. Flows and reduced water temperatures alone are not sufficient. Control of predation, improved  passage through greater spill and surface bypass efficiency and better maintained and designed adult fishways at the dams and installation of proper screens at all unscreened water diversions are all vital to successful mainstem passage.


When it first addressed these problems in 1982, the Council developed a “water budget” to be used between April 15 and June 15. The water budget is a block of water set aside for fish and released during the spring runs to create an artificial freshet that speeds juvenile fish to the ocean. Separate water budgets were established for measurement at Priest Rapids Dam on the Columbia River and Lower Granite Dam on the Snake River, both in Washington.


Through the use of the water budget, the fish and wildlife agencies and tribes could increase spring flows slightly to aid the downstream migration of juveniles. The Council established a schedule of firm power flows for the April 15 to June 15 period to provide a base from which to measure water budget use. (Firm power is the electricity that the hydropower system guarantees it can produce. That guarantee was premised on the assumption that this amount of hydropower is available even in historic low, or “critical,” water conditions.) The water budget may be used to implement any flow schedule that would ensure juvenile salmon survival, provided the flows allow existing firm non-power commitments, such as flood control, to be met.


The Columbia River Inter-Tribal Fish Commission contributed an important element to the development of the water budget by pointing out that optimum flows for downstream migration are only needed when the fish are present. Recognition of this factor led to the concept of “shaping” fish flows, which in turn led to the concept of a specified volume of water rather than specified flow levels. This volume of water, to be shaped by the fish and wildlife agencies and tribes, became the water budget.  Unfortunately, in low flow years the water budget was not met, nor did the water budget provide adequate flows to create a normative hydrograph to protect anadromous fish.

To improve coordination between fish and power interests, the Council called for two coordinators known as “fish passage managers” (originally called water budget managers).One was appointed by the basin’s fish and wildlife agencies and one selected by a majority of Columbia River Basin tribes. The agencies and tribes are now operating with a single fish passage manager. The Council provides a fish passage advisor on its staff to review the operation of the water budget, advise the Council on all matters related to the water budget and assist the Council in resolving water budget disputes.


The Council called for a study of the water budget’s biological effects, including reductions in smolt travel time, improvements in smolt survival and impacts on the power system. In 1987, the fish and wildlife program was modified to encourage experimentation with and evaluation of alternatives for implementing the water budget.


In 1991 and 1992, with new data showing continuing declines in wild stocks, the Council adopted two kinds of measures to supplement the earlier water budget volumes. The first was a  of immediate measures that could be implemented in time for the 1992 fish migration. Second, recognizing that these immediate measures are inadequate to rebuild some weak populations, the Council identified a set of intermediate-term measures.

In 1994 the Council adopted additional measures to improve mainstem survival.  These measures included drawdowns at the Snake River and John Day dams, and significant additional water from Idaho and Canada to increase travel time.  Unfortunately, these measures have not been implemented. In 1994, when the Endangered Species Act was implemented by NMFS, they created, in consultation with the federal hydro operating agencies, a biological opinion for the operation and configuration of the Federal Columbia River Power System.  The state fishery agencies and tribes disagreed with many aspects of the biological opinion, litigation ensued, and the opinion was remanded back to NMFS by a federal judge.  In the end, NMFS revised the opinion, creating an “Adaptive Management Process” including flat, target flows and authority with the federal hydroperators to manage hydrosystem configuration.  The Water Budget eclipsed by the NMFS implementation of the opinion.  The Council’s 1994 Strategy for Salmon Program was never implemented.


In this rulemaking, the Council has concluded that significant additional actions to improve mainstem survival  and habitat of migrating, rearing and spawning salmon must be taken. Analyses conducted by the fishery managers through the peer-reviewed PATH process showed that the status quo has a very low probability of meeting the survival and recovery measures established by the National Marine Fisheries Service.  The status quo has no chance of fulfilling Treaty obligations to Columbia Basin tribes.  The PATH analysis also shows that the modification of Snake River Dams to natural river conditions and drawdown of John Day Dam have a very high likelihood of meeting survival and recovery standards and making progress toward tribal Treaty rights.  These measures will also provide significant progress toward meeting the Clean Water Act standards for gas supersaturation and temperature.  Other modeling by the National Marine Fisheries Service through Cumulative Risk Initiative and the Quantitative Analysis Report indicates a high likelihood of extinction for a number of Columbia and Snake Basin stocks unless there are significant improvements in migration survival and the creation of additional mainstem spawning, incubation and rearing habitat.

The urgency of action has only been heightened by the exceedingly poor returns of the ten years. These constitute historical low numbers in the population and raise the specter of extinction. While it appears clear that a portion -- perhaps a substantial portion -- of the most recent declines can be attributed to poor ocean survival conditions and the effects of a persistent drought in the region, the Council is persuaded that a sound salmon rebuilding program must be able to withstand periodically adverse natural circumstances. The salmon runs were able to survive poor natural conditions in the past and would be able to survive in today’s conditions but for a wide variety of human-caused sources of mortality. These mortalities must be reduced. Doing so will require additional action directed toward restoring the ecological health of the Columbia River ecosystem.


These additional actions are detailed below and are tied to an explicit adaptive management approach that will ensure careful monitoring and evaluation of impacts so mid-course corrections can be made. The Council believes, on the basis of the best available scientific information, that these actions are likely to improve the survival of anadromous fish and that immediate survival improvements are needed or important components of the salmon runs will likely be lost to extinction. Flow and velocity improvements are called for on the basis of agency, tribal and other scientific information on the reasonableness of the relationship between flow, migration speed and salmon survival. Increases in mainstem spawning, incubation , resting, and rearing habitat are based on the work of the Independent Science Advisory Committee in Return to the River.  While the relationship is not precisely known, and is attended by much debate, the Council concurs with the Oak Ridge National Laboratory and the National Marine Fisheries Service reviews and believes that a positive characterization of this relationship is reasonable, and merits pursuit through a variety of actions contained in this program.


At the same time, the Council explicitly acknowledges the biological uncertainties associated with the complex ecosystem needs of the salmon and is vitally interested in seeing the level of understanding and the quality of scientific information improved expeditiously. Accordingly, the Council has established a means whereby the region can proceed with actions that appear reasonably likely to improve survival in a significant way while providing the opportunity to learn more about the biological needs of the salmon.


Further, the Council has included a number of measures to protect resident fish populations from excessive power operations or anadromous fish operations of the hydroelectric system that could undermine resident fish.


The Council recognizes that some of the measures in this Program will affect communities that are currently dependent on several of the hydroelectric dams.  It is essential to prepare a transition mitigation plan to assist these communities and to address adverse impacts.














 Beyond the near term, the Council and the region must continue to make changes in the hydroelectric system to make fish and wildlife objectives more achievable and to minimize the need for or impacts of tradeoffs among objectives, while carrying out the purposes of the Northwest Power Act.


The region must evaluate the biological assumptions that underlie these operational objectives to see if changed river operations are achieving the expected biological benefitsAs new information emerges, the region must be prepared to adjust these operational objectives.


The Council will work with Bonneville, the fishery managers, utilities and others to assure the continuing adequacy, efficiency, affordability and reliability of the region’s power supply. 

The measures outlined below are the Council’s prescription for carrying out these courses of action. Each measure or group of measures, including operational objectives, is accompanied by a statement of the measure’s biological objective, which was explicit or clearly implicit in the original recommendations and in the Council’s proposed amendments.

Performance Standards for Mainstem Passage and Habitat

1. Restore normative river conditions to provide spawning, resting, and rearing habitat for salmon and steelhead in the mainstem of the Columbia and Snake Rivers by 2006.

1.1
Provide 9,000 acres of spawning habitat for Snake River fall chinook by 2006.

1.2 Provide 40 miles of fluvial spawning habitat for mid-Columbia fall chinook core populations identified by the Independent Science Advisory Board in Return to the River by 2008.
2. Provide a mainstem hydrograph that resembles the shape of the normative hydrograph.  

3. Ensure 80 percent Fish Passage Efficiency between 2001 and 2004, and 90 percent Fish Passage Efficiency after 2004.  Fish Passage efficiency is defined as passage through a hydroelectric project by non-power house routes.

4. Meet the gas supersaturation and temperature standards under the Clean Water Act.

5. Eliminate stranding and other problems associated with fluctuation of the hydroelectric system.

6. Reduce the travel time for migrating salmon and steelhead while protecting resident fish.
7. Cease juvenile transportation.  Evaluate and compare direct and indirect mortality for juvenile salmon passing through screen systems and over spillways and sluiceways.  Spread the risk by removing half of the turbine intake screens from turbine units.
Biological Objectives for Mainstem Passage and Habitat

1. Increase Smolt to Adult Return rates to 2-6 percent for basin salmon and steelhead by 2006.

2. Reduce pre-spawning mortality and adult delays by 50 percent by 2006.

Implementation of these performance standards and biological objectives should favor passage solutions that best fit natural behavior patterns and river processes--the best passage solutions are those that take into account and work with the behavior and ecology of the species and life-history types using the river system.   The life history types that now use the river system are not necessarily all of those that would be desirable in a restored system.  To the extent that significant life-history types have been lost through watershed degradation and alteration of the mainstem passage conditions, future mainstem passage conditions should not simply be attuned to matching the needs of those life history characteristics that have managed to adapt to adverse conditions.

The following strategies are designed to achieve the Performance Standards and Biological Objectives.  They are necessary to meet survival rates for anadromous fish at each different life stage as expressed in Wy-Kan-Ush-Mi Wa-Kish-Wit.  The key to accomplishing the tribal vision for basin-wide anadromous fish restoration is achieving survival rates for each life history stage that are expressed by tribal strategies in Wy-Kan-Ush-Mi Wa-Kish-Wit.  Adaptive management of different strategies and actions with increased scientific knowledge are also important elements to realize the tribal vision.

Mainstem Passage and Habitat Strategies

· Emphasize healthy rivers and watersheds with abundant and diverse species assemblages and their management, maintenance and restoration, with particular attention to ecosystem diversity, productivity and stability

· Emphasize natural production provided by such rivers and watersheds

· Reintroduce and restore anadromous fish to the rivers and streams that historically supported them, in numbers sufficient to provide for the needs of the ecosystem and people, in perpetuity.

Actions

Short term Measures (2001-2004)
· The Corps shall implement necessary flood control flexibility to meet reservoir elevation objectives described in the next section and normative hydrograph index points described above to meet at least a 415 kcfs peak at The Dalles in early June for average and above average runoff years. 
  The Corps shall seek flexibility in flood control in storage reservoirs basinwide, including the Hells Canyon Complex.  The Corps shall manage late fall and winter flood control releases of Bureau of Reclamation storage in upper Snake reservoirs during late August and September to augment flows for adult fall chinook and steelhead.  Data from Reclamation indicates that many upper Snake Reservoir storage are near full during the late summer and fall months and must be excavated for flood control in the winter.

· BPA shall purchase of at least 0.5-1 MAF of flood control storage space from Canadian entities.  This space will be used to store water to create the normative hydrograph and to assure that storage reservoirs meet IRC and other biological criteria.

Long term measures (2004-2006)

· The Corps shall implement a basin wide review of flood control focusing on additional flood control flexibility.  This review shall be completed by the end of 2003.

Reservoir Storage and Flow Augmentation
Reservoir storage should be managed to meet normative hydrograph objectives, IRCs and other biological criteria.  Flood control flexibility and augmentation of flow from irrigation sources and flood control storage space are necessary to meet normative hydrograph and reservoir elevation objectives.
The normative river concept calls for stabilizing upper storage reservoirs by utilizing integrated rule curves and other biological curves established for Libby, Hungry Horse, Dworshak and Lake Roosevelt consistent with the findings of the ISAB in Ecological impacts of the flow provisions of the Biological Opinion for endangered Snake River salmon on resident fishes in the Hungry Horse, and Libby system in Montana, Idaho and British Columbia (Report 97-3; ISAB 1997).

Under current storage reservoir management by the federal operators, storage reservoir and flow objectives are not being met.  For example, in 1998, the Grand Coulee storage elevation of 1280 mean sea level (msl) by April 10 was not met, as called for by RPA #1 (1995-1998 Opinion as modified by the FCRPS 1998 supplemental opinion).  Flows during the spring chinook and summer chinook and steelhead migration were short nearly 1 million acre feet (maf) of storage because of this action.  

The 1995-1998 FCRPS biological opinion also calls for Reclamation to take all reasonable steps to secure additional volumes of water in the upper Snake River beyond the 427 thousand acre feet (kaf) after 1998 (p. 100 Opinion).  In 1997, operation of the Hells Canyon Complex prevented passing the full 427 kaf through the Complex to provide salmon flows.  Further, NMFS was to conduct a study with the FERC licensee of the Complex to consider adjustments to project operations to assure that the 427 kaf would be passed through for salmon (p. 101 Opinion).  NMFS consultation with FERC on this issue was to occur.  To date, the study with the Hells Canyon Complex licensee has not been conducted, nor has consultation with FERC been concluded.  To CRITFC’s knowledge, NMFS has not issued a final biological opinion on Reclamation’s 1998 biological assessment on the availability of acquiring additional upper Snake River water for listed juvenile and adult migrants.

RPA #1 (1995-1998 Opinion) that calls for consultation of the federal agencies to secure an additional 3.5 maf of Canadian storage (p. 101 Opinion) through flood control reallocations and summer drafting of Arrow Reservoir for average and below average runoff years.  The Opinion states that if the Corps and BPA fail to make “significant progress’ on obtaining these volumes, then consultation will take place.  To CRITFC’s knowledge this consultation has not occurred.  Additionally, NMFS has not consulted with Reclamation to secure 0.5-1 Maf of storage from the Columbia Basin Irrigation Project as recommended by CRITFC for the 1998 Supplemental Opinion for listed steelhead (CRITFC 1998).

For average and above average flow years CRITFC recommends operating Libby and Hungry Horse to integrated rule curves and if possible, stabilizing Lake Roosevelt to elevation 1283 during August and particularly September.  In order to assure these criteria for Lake Roosevelt elevation, at least 500 kaf of water intended for Banks Lake should remain in Lake Roosevelt over the long term. 
For below average flow years irrigation sources provide 83% of Priest Rapids historical average flows, and 75% of Snake River historical average flows. This percentages were derived from the differences in percentage between the historical average flows and below historical average flows and is from the sliding scale concept for the normative river hydrographs.



Short term measures (2001-2004)

· The Bureau of Reclamation shall secure additional amounts of water to enhance flows and reservoir storage requirements including an additional 0.5 Maf over the current 0.427 Maf in average and above average flow years from the upper Snake where irrigation currently appropriates about 7 Maf from the Snake River. In below average flow years Reclamation shall secure 75 % of the 0.5 or 0.375 Maf over the 0.427 Maf. 
· The Bureau of Reclamation shall secure additional amounts of water to enhance flows and reservoir storage requirements including an additional 0.25 MAF from the Banks Lake and/or the Columbia Basin Irrigation Project which current appropriates 2.7 MAF from the Columbia River.  In above average and average flow years maintain Lake Roosevelt at elevation of at least 1283 during August and do not fill Lake Roosevelt above elevation 1283 during September, but pass all inflows thorough the storage reservoirs to the Lower Columbia.  In below average flow years maintain Lake Roosevelt at elevation 1281 during August and September and Banks Lake and/or the Columbia Basin Irrigation Project provides 83% of the 0.25 Maf or 0.21 Maf.
· The BPA shall purchase an additional 1.0 Maf from Canadian storage 

· In average to above average water years the Bureau of Reclamation and the Corps of Engineers shall operate Libby and Hungry Horse to integrated rule curves, stabilize Dworshak to elevation 1600 by August 1, drafting Dworshak to no lower than elevation 1540 by September 30 and stabilize Lake Roosevelt to elevation 1283 during August and September.  In below average water years Reclamation and the Corps shall operate Libby and Hungry Horse and Dwoshak to no lower than 1995 Biological opinion elevations. The Corps shall seek concurrence with the Nez Perce Tribe on management of Dworshak water for anadromous fish. 
· The Corps shall provide 200 kaf flood control flexibility for operation of the Brownlee Reservoir.  FERC shall require Idaho Power Company to use the Upper Snake water to keep the Brownlee pool near elevation 2074 and pass all additional flow.  Brownlee should remain near full pool, until storage is needed to augment fish flows in most years around July 5. FERC shall require IPC to manage storage for anadromous fish migrations at the discretion of the tribes, states and federal fishery managers.  FERC shall require IPC to provide 300 kaf of storage to augment fish flows in average and above average flow years and provide 75% of 300 kaf or 225 kaf in below average flow years.
· Dworshak Reservoir management.  The federal operators shall follow the 2000 Nez Perce Tribe and State of Idaho Management Plan.  Flexibility is needed in the timing of Dworshak flood control excavations.  There should be water for a spring and August peak of 14 kcfs.  During spring keep the reservoir near full in order to sustain the 14 kcfs flows.  Then the pool should be filled to elevation 1600 by early June. Keep Dworshak full until August 1 unless water quality concerns force earlier excavation.
  Flows for the first half of September should be 12 kcfs to support adult passage in the Clearwater and flush remaining juveniles. Studies indicate that increased flow with temperature control promotes better spawner distribution, and facilitates adult passage (Bjornn 1999 unpublished data; Heinith 1992 unpublished data; Cramer et al. 1985; McGie 1992; Mundy et al. 1998).
 The Independent Scientific Advisory Board (1999) estimates that one adult fall chinook escaping to the spawning grounds represents 1500 fall chinook smolts successfully passing eight mainstem dams.  Bjornn (1999, unpublished data) has demonstrated that adult steelhead passage is substantially benefited from cool water augmentation.  Lichatowich and Cramer (1979) found that the low coefficient of variation (high sensitivity) for measurements of spawner distribution to upper river areas was an influential parameter for salmonid productivity.  Geist et al. (1997) suggest that adult fall chinook that are delayed more that five days by dams may have insufficient energy reserves to complete spawning.  

Long term measures (2004-2006)
· The Bureau of Reclamation shall secure additional amounts of water to enhance flows and reservoir storage requirements including an additional 1.5 Maf over the current 0.427 Maf in average and above average flow years from the upper Snake where irrigation currently appropriates about 7 Maf from the Snake River. In below average flow years Reclamation shall secure 75 % of the 1.5 or 1.125 Maf over the 0.427 Maf. 

· The Bureau of Reclamation shall secure additional amounts of water to enhance flows and reservoir storage requirements including an additional 0.5 MAF from the Banks Lake and/or the Columbia Basin Irrigation Project which current appropriates 2.7 MAF from the Columbia River.  In above average and average flow years maintain Lake Roosevelt at elevation of at least 1283 during August and do not fill Lake Roosevelt above elevation 1283 during September, but pass all inflows thorough the storage reservoirs to the Lower Columbia.  In below average flow years maintain Lake Roosevelt at elevation 1282 during August and September and Banks Lake and/or the Columbia Basin Irrigation Project provides 83% of the 0.5 Maf or 0.42 Maf.

· The BPA shall continue to purchase an additional 1 Maf from Canadian storage. 

· In average to above average water years the Bureau of Reclamation and the Corps of Engineers shall operate Libby and Hungry Horse to integrated rule curves, stabilize Dworshak to elevation 1600 by August 1, drafting Dworshak to no lower than elevation 1540 by September 30 and stabilize Lake Roosevelt to elevation 1283 during August and September.  In below average water years Reclamation and the Corps shall operate Libby and Hungry Horse and Dwoshak to no lower than 1995 Biological opinion elevations. The Corps shall seek concurrence with the Nez Perce Tribe on management of Dworshak water for anadromous fish. 
Measure
· Implement Seasonal Drawdowns.  By 2001,  the Corps shall implement an experimental drawdown of Lower Granite Reservoir to elevation 723 by June 20 to augment the declining Snake hydrograph and to improve critical rearing habitat and passage for subyearling fall chinook. The Corps shall not fill the reservoir until October 31, after adult migrants have passed upstream of the reservoir.  Drawdown and maintain John Day and McNary reservoirs to plus or minus 1.5 feet of minimum operating pool from March 20-October 31. Operate the remaining Lower Snake reservoirs at Minimum Operating Pool until November 1.

Drawing down these reservoirs will improve critical rearing habitat and expedite water particle travel time and passage survival.  Operating pools at MOP will reduce water particle travel time, facilitating juvenile and adult passage. Heat transfer analyses indicate that Lower Granite drawdown will make limited cool water releases from Dworshak more effective, and better meet temperature water quality standards.  Radio telemetry studies indicate that Lower Snake River adult passage does not appear to be impacted when fishway entrances are at MOP (Bjornn, 1997,unpublished data).

Measure
· Modify Snake River Dams to Natural River Conditions: The Corps shall restore natural river levels, conditions and habitat in the Lower Snake River by removing the earthen embankments at Ice Harbor, Lower Monumental, Little Goose and Lower Granite dams, and mitigate for the economic and other short-term impacts that will occur; draw down Lower Granite reservoir to elevation 723 feet until embankment removal is accomplished.  Complete removal by 2006.  This action will restore approximately 9,000 acres of spawning habitat for Snake River fall chinook.  It will also improve migration survival for juvenile and adult salmon and steelhead and lower water temperatures. This measure is most likely to restore highly depressed runs of Snake River salmon, steelhead , lamprey and other native fish (Marmoreck et al. 1996; USFWS 2000).

Measure
· John Day Drawdown: The Corps shall drawdown the reservoir behind John Day Dam to Minimum Operating Pool (MOP) immediately, and to spillway crest or natural river level, on a year-round basis, in the near-term.  Complete the drawdown by 2008.  This action will restore approximately 40 to 80 miles of spawning habitat for Columbia River fall chinook—a critical core population identified by the ISAB in the Return to the River.  It will also improve migration survival for juvenile and adult salmon and steelhead and reduce water temperatures.

Measure

· Power Peaking and Ramp Flows.  To prevent stranding of juvenile migrants and to maintain riparian community integrity, Dworshak releases should be ramped at a rate of 6 inches per hour as measured at the Clearwater gage below Dworshak Dam.  At the Hells Canyon Complex, limit all flow reductions by ramping rates of no more than 2 inches per hour as measured at Lime Point. In the Hanford Reach, and below Bonneville Dam for chum and chinook reduce power peaking from federal and FERC projects to ramp flows at a rate of no more that 10% of daily average flows over a 24 hour period or no more than 2 inches per hour during the early emergence and rearing migrations of fry and parr (March 20-April 20).  

The NMFS' 1995 FCRPS biological opinion does not call for any provisions that restrict daily flow fluctuations.  Extreme flow fluctuations that routinely occur in a 24 hour period from power peaking makes it difficult, if not impossible, for adult fishways and juvenile bypass systems to consistently remain in hydraulic criteria.  These criteria are essential to meet fish facility performance standards established by the state and federal fisheries agencies and tribes (DFOP 1993).  Studies have shown that adult passage is significantly delayed by power peaking activities (DFOP 1993).  

Power peaking can impact critical riparian habitat by limiting invertebrate production and diversity (Gislasen 1985) and is contrary to the normative river concept (ISG 1996).  Dramatic flow fluctuations from power peaking can strand juvenile salmon in shallow littoral areas causing direct mortality of many fish (Hunter 1992; Wagner et al. 1998). Such impacts have caused fishery managers to invoke ramping rate criteria to limit power peaking activities in tributaries to less than a two inch per hour change to shoreline areas (Hunter 1992).
Measure
· The Corps and Mid-Columbia PUDs shall spill to the total dissolved gas waiver level at each mainstem dam for 24 hours a day from March 20 – September 30. 
  These spill operations should achieve an 80% FPE or better (defined as passage through non-powerhouse routes). Limited spill (about 3-5 kcfs per dam) for adult downstream passage should continue until adult salmon and steelhead cease to pass the dams.  

The spill operations should be implemented at all federal and FERC licensed mainstem hydro projects.  Spill has been consistently shown to provide the best route of juvenile and adult passage through mainstem dams (Whitney et al. 1977; CRITFC 2000).

Spill levels can be modified based upon real-time monitoring of physical and biological parameters at the discretion of the tribes and fish and wildlife management agencies.  

Measure

· Improve Passage and Expand Salmon Production over Barriers. The Corps, Reclamation, the BPA and FERC-licensed hydro operators shall develop juvenile and adult anadromous fish passage capabilities, employing any and all possible biological, engineering/technological, legal, political and societal means, to circumvent the current artificial barriers to anadromous fish migration at Chief Joseph and Grand Coulee dams, Dworshak Dam and the Hells Canyon Complex (Hells Canyon, Oxbow and Brownlee dams)

Measure

· The Corps shall protect critical estuary habitat and restore former estuary habitat by relaxing flood control, breaching dikes and funding other restoration programs as recommended by the tribes and state and federal fisheries agencies.

Measure

· Improve water quality in the mainstem Columbia and Snake Rivers by reducing or eliminating toxic pollution sources and other contaminant discharges in compliance with applicable water quality criteria (at a minimum) especially from industry and dams.

Measure

· Designate the Hanford Reach of the Columbia River under the federal Wild and Scenic Rivers Act, and re-establish normative river conditions there
























































































5.0F

 Research and Monitoring





The region needs a process to ensure that the adaptive management framework is developed  in an independent, scientifically credible and open manner. This will have to proceed in close cooperation with the  FOEC technical committee and federal river operating agencies. The region should work with the existing research process and make sure that it is coordinated with all interested parties. The primary means for coordination should be through the FOEC technical committee coordinating with Independent Scientific Advisory Board. This technical group will work with the National Marine Fisheries Service and other agencies to design an adaptive framework. The role of the Independent Scientific Group will be to ensure that the adaptive framework and operations and system configuration research is scientifically credible and to keep the FOEC policy committee abreast of important developments.



Independent Scientific Group
5.0F.1The Independent Science Advisory Board will provide scientific advice to the Council, the National Marine Fisheries Service, and the Columbia Basin Indian Tribes.  The ISAB will be overseen by a three member board composed of the Chairman of the Northwest Power Planning Council, the Regional Director of the National Marine Fisheries Service, and a policy representative of the 13 Columbia Basin Indian Tribes.  The policy board will review the workplan of the ISAB and provide recommendations for the priorities of the ISAB and the Science Institute.
5.0F.2








Bonneville
5.0F.4
Fund the Independent Science Advisory Board
















5.0F.12
Working with the Mid-Columbia Coordinating Committee and the Independent Scientific Group’s technical group, , the Corps and Mid-Columbia PUDs will install PIT-Tag detectors on all adult fishways by 2004.



Pacific States Marine Fisheries



5.0F.15
As part of the Coordinated Information System, provide data management capabilities to ensure open and timely access to all mark recovery data.

5.1

Coordinate River



Operations 


The Columbia River and its tributaries and the hydroelectric system they fuel make up an extremely complex operating system. The Council recognizes that the flow, velocity and temperature improvement measures contained in this program will have a substantial impact on the operations of this system.


Given more time and experience, it is likely that the following measures can be refined, resulting in greater operational efficiency and better coordination between the needs of fish and other uses of the river. 




The Council expects that river operation changes for fish will be in accordance with the following measures as they are now written. The Council will carefully monitor these operations and will welcome suggestions from all interested persons on how they can be improved. Each year, until further notice, the Council will review the operations. At that time, it will determine whether these measures should be revised to provide the intended benefits to fish in the most practical and efficient manner.

5.1A
Fish Operations Executive Committee

Fish Operations Executive Committee



Council, Tribes and Federal Fishery Agencies
5.1A.1
Initiate an annual policy and technical process to address flow, dissolved gas, temperature regimes, and other water quality parameters and fish passage issues such as project prioritization under the Corps’ Columbia River Fish Juvenile Fish Mitigation Program and hydro expeditures under the Program funded by BPA.  The Committee will reconcile these issues to protectand restore  anadromous and resident fish. The process will be managed by the Fish Operations Executive Committee, which will be appointed by policy officials from the Council, Basin tribes and the Departments of Commerce and Interior and made up of senior management representatives of the state fishery agencies, tribes and federal fishery agencies All  Committee decisions will be based upon a unanimous consensus. In the case of dispute or non-consensus, the default position is implementation of Program standards, principles and measures. Dispute resolution shall be implemented in a process under the continuing jurisdiction of the federal district court as has been model for U.S. v. Oregon and the Mid-Columbia Proceedings. There will be a technical committee established of representatives from the Basin tribes, and federal and state fishery agencies.  The technical committee will provide necessary information for the Committee . The policy and technical committees will meet at least once a month and may meet more often to resolve key issues.
5.1A.2
The Committee should produce a detailed, annual implementation plan for carrying out its work.  The Committee shall produce a system configuratron plan for the Corps to submit for WRDA funding by November 1 prior to the year the CRJFMP plan would be considered by Congress. The committee should produce the operating plan by March 10 of each year and will need to begin in the preceding year to complete its work.  The Corps, BPA and Reclamation will supply a set of PNCA non-firm power criteria for the following water year to the Committee for review by July 1 of each year.  Upon review and adoption, the Corps, BPA and Reclamation shall adopt the consensus recommendations of the Committee for non-firm power needs by August 1 and incorporate the recommendations into the PNCA annual operating plan. In general, the Corps, BPA and Reclamation will adopt the standards, principles and measures of the Program into the PNCA annual operating plan., The committee should consider matters such as spill, the Corps’ Fish Passage Plan, the fishery agencies and tribes’ Detailed Fishery Operating Planannual operating plans for the Non-Treaty Storage Fish and Wildlife Agreement, planning for coordinated system operations, Idaho Power Company’s proposed operations under its weak stock plan, water identified by the Snake River Anadromous Fish Water Management Office, spring and fall trade-offs, research and monitoring results and other mainstem passage matters.


In its meetings, the committee should identify all water available in a particular year and plan for its use consistent with Council specified reservoir constraints and anadromous fish measures.  During low flow conditions when the monthly average flow equivalent
 of 85,000 cubic feet per second in the Snake River cannot be provided for the full migration period, flows should be distributed as per the normative hydrograph  previously describedto protect a portion of all known naturally reproducing stocks. The plan will have the flexibility to move flows between May and June, if such shaping is more likely to achieve the intent of this proram. If there are conflicting water demands among anadromous species, conflicts should be resolved by the Fish Operations Executive Committee. In resolving conflicts, the committee should carefully consider the value of retaining cold water in the Dworshak project to help control temperatures for Snake River fall chinook returning adults. 




All alterations in river operations undertaken pursuant to these amendments should consider impacts on resident fish and other species, especially threatened, endangered or native species, and should seek to avoid adverse effects on them.

5.1A.3
Develop a procedure to address fish passage and flow operations throughout the migration season, if necessary.

5.1A.4
Develop accounting procedures for the use of this water. These procedures will be provided to the Committee.. 
5.1A.5
Manage water supplies for fish in accordance with the annual implementation plan. To assist the full range of stocks migrating in the Snake and Columbia rivers, every effort must be made to shape water stored for fish flow augmentation to the fullest extent practicable. Any proposed deviations from the implementation plan must be approved by the Fish Operations Executive Committee.

5.1A.6
In developing the annual implementation plan, the committee shall specifically evaluate tradeoffs between flows needed for anadromous fish and reservoir operations needed to protect resident fish and wildlife in Columbia Basin storage reservoirs that are federally operated, licensed or regulated.

5.1B
Fish Passage Center


Bonneville
5.1B.1
Fund the establishment and operation of a Fish Passage Center, including funds for a fish passage manager position to represent the state and federal fishery agencies, and a fish passage manager position to represent basin tribes, technical and clerical support and the services of consultants when necessary, as jointly agreed by Bonneville and the fish and wildlife agencies and tribes. The fish passage managers will work closely and strive to meet consensus positions and encourage the tribes and fishery agencies to adopt consensus positions.  Technical support will assist the fish passage managers in:

1)
ensuring that anadromous fish, resident fish and wildlife are protected, mitigated and enhanced;

2)
planning and implementing the annual smolt monitoring program;

3)
developing and implementing flow and spill requests as related to creating the normative hydrographs and spill criteria in the Council’s fish and wildlife program;

4)
coordinating storage reservoir and river operations and evaluating potential conflicts between anadromous and resident fish to ensure that Council-adopted operating criteria for storage reservoirs are met when considering system operational requests;

5)
identifying when conditions allow for operations in excess of minimum objectives and criteria, so that this situation can be brought to the attention of relevant decision-makers to allocate the operational flexibility to maximize benefits for anadromous fish, resident fish and wildlife;

6)
monitoring and analyzing research results to assist in implementing the water budget and spill planning and in preparing reports; and

7)

monitoring and analyzing monitoring and research data to assist in implementing storage reservoir operating criteria and to better provide for the needs of anadromous and resident fish and wildlife.

5.1B.2
Bonneville shall provide funds to establish a “fish passage manager” position designated by the federal and state fish and wildlife agencies and a “fish passage manager” position for the Columbia River Basin Indian tribes. The fish passage managers will provide expert assistance to the designated entities in working with the power project operators and regulators to ensure that the Council’s program requirements for fish are made a part of all river system planning and operations. The fish passage managers will be selected for knowledge of the multiple purposes of the regional hydropower system and of the water needs of fish and wildlife, as well as the ability to communicate and work with the fish and wildlife agencies, tribes, project operators, regulators and other interested parties, including members of the public. The fish passage managers will be selected by members of the Columbia Basin Fish and Wildlife Authority and report to the Authority’s executive director. The fish passage managers and the executive director will report as needed and at least annually to the  FOEC Committee on any issues that are raised regarding the Center’s operations, including communications with the fish and wildlife agencies, tribes, project operators, regulators and members of the public. 


Fish Passage Center

5.1B.3
House the fish passage managers and staff and function as the primary program center for housing data and information about juvenile fish passage. All data collected and stored at the Fish Passage Center will be available upon request to all interested parties.



Fish Passage Center and



Bonneville
5.1B.4
The FOEC Committee expects Bonneville and the fish and wildlife agencies and tribes to cooperate fully in developing the contractual agreements necessary to carry out tasks described in this section. Pursuant to this expectation, the Committee or its staff will review all contracts related to the Fish Passage Center and the fish passage managers.

5.1B.5
The fish passage managers will be the primary points of contact between the power system and the fish and wildlife agencies and tribes on matters concerning all flow and velocity augmentation, flood control, temperature control and spill and storage operations affecting juvenile fish migrating downstream at hydroelectric projects operated by the Corps of Engineers and the Bureau of Reclamation on the mainstem of the Columbia and Snake rivers.. In making requests, the fish passage managers should: 1) give the Corps three days advance written notice of changes in the planned flow schedule, unless otherwise agreed by the managers and the Corps; and 2) take into account flow and reservoir level fluctuation requirements for resident fish and reflect these considerations in writing in system operational requests. The Corps will inform the other project operators and regulators of flow requests and spill communications to the extent necessary, manage and implement annual water budget and juvenile fish passage plans and make in-season spill decisions in as described in this program consultation with the fish passage managers and the Fish Operations Executive Committee. 

5.1C
Coordinated Plan of



Operation for Flow



Augmentation



Federal Project Operators and 



Regulators
5.1C.1
By January 15 of each year, meet with a committee composed of the fish passage managers, and representatives of the FOEC technical: 1) review the official January water supply forecast, 2) coordinate the system’s flow operation for the current year with the Fish Operations Executive Committee, and 3) report to the Fish Operations Executive Committee on development of the annual coordinated plan of operation for flows for the juvenile fish migration. Conduct a similar meeting in mid-February and mid-March and mid-June of each year. This committee also shall evaluate alternative flow measure implementation procedures and report to the Council.



Corps of Engineers
5.1C.2
By March 10of each year, provide to the Fish Operations Executive a coordinated plan of operation for flow augmentation for the March 20-June 20 and June 20-October 1. During these periods, submit to the Fish Operations Executive Committee, the Council and the fish passage managers a daily flow report and make available a copy of the National Weather Service weekly flow forecast and SSARR reports on a timely basis to allow the fish passage managers to make expedient flow decisions. During the remainder of the year, submit a monthly flow report to the  Committee.


Fish Passage Center
5.1C.3
By November 1 of each year, submit to the Fish Operations Executive Committee and the Council a single report that explains the scheduling of flow augmentation and supporting rationale for that calendar year. This report will include:

SYMBOL 183 \f "Symbol"
the actual flows achieved for that calendar year and water quality data and evaluations;

SYMBOL 183 \f "Symbol"
a record of the estimated number of smolts that passed Lower Granite, Bonneville and Priest Rapids dams, and the period of time over which the migration occurred; 

SYMBOL 183 \f "Symbol"
a description of the flow shaping used for that calendar year to achieve improved smolt survival; and

SYMBOL 183 \f "Symbol"
further assessments of tradeoffs between anadromous and resident fish.



Bonneville
5.1C.4
Pay the travel costs and related travel expenses for one or two representatives from each Columbia River Basin Indian tribe to attend all FOEC Committee policy and technical meetings as necessary. 
5.1D
Operating Rules for Flow



Augmentation



Fish Passage Center and Corps of


Engineers
5.1D.1
Meet the normative hydrographs described above. 

Relevant Parties

5.1D.2
The Council recognizes that the description of the water budget lacks many of the operating details that will be addressed as the water budget is implemented and operating problems occur. Recognizing that operating decisions could influence the effectiveness of the water budget, the Council recommends priorities for competing uses of the hydropower system.  Relevant parties should rely on these priorities in their decisions about the hydropower system.

First:
Firm power to meet firm loads.

Second:
flow measures and reservoir constraints.

Third:
Reservoir refill.

Fourth:
Secondary energy generation (beyond that provided in connection with use of the water budget).

5.1D.3
Implement flow augmentation measures within the context of laws related to federal, state and Indian water rights. (See Section 14: Disclaimers.)

5.1D.4
Beginning in 2000, implement Program ramping rates for flow fluctuations at mainstem Snake and Columbia River dams to constrain reductions or increases in total flow per 24-hour period at these projects.

5.2

IMPROVE SNAKE RIVER FLOW AND VELOCITY

Biological objectives: 



1) To improve conditions for salmonid production by increasing flow and water velocities, decreasing downstream migration time for anadromous fish and decreasing the quantity of habitat for predatory and competing fish species; and 2) to endeavor to provide inriver conditions to maximize adult fish survival between dams. 

O















Bureau of Reclamation, 



Bonneville and the States

5.2A.3
By 2001, provide an additional 500,000 acre-feet of water from the Snake River Basin and by 2005 a further  1 Maf (for a total of 1.5 over and above the 427,000 acre-feet in the Strategy for Salmon’s immediate measures and the summer water provided under Section 5.2B) to augment flows in the lower Snake River in the April 10 through September time period. All such water should be used to benefit both Snake and Columbia river migrants, with no corresponding reduction in Columbia River flows unless the Columbia River flow/velocity objective is being met. This water may be obtained through willing seller/buyer transactions, other non-structural approaches, new storage (Section 5.2E), or a combination of such alternatives. The states should cooperate to ensure that this water will be allowed to move freely downstream, undiminished by diversion. The Fish Operations Executive Committee may recommend that some of this water be used to control water temperatures for adult salmon. 

5.2A.4
To provide the water described above, review the cost-effectiveness of measures identified in the Bookman-Edmonston/ Snake River Water Committee report on irrigation efficiency improvements and other non-structural water alternatives, the Bureau of Reclamation’s storage appraisal study and other sources, and implement least costly measures first.  



Idaho, Oregon and Washington
5.2A.5
Facilitate water transactions to aid instream flows for salmon and steelhead by allowing water bank prices to achieve market levels, eliminating obstacles to downstream use for instream flows and developing expedited water transfer procedures.



Bonneville and Bureau of Reclamation 

5.2A.6
Share equally the cost of securing the water described in measures 5.2A.3 - 5.2A.5.



Bonneville
5.2A.7
Fund an independent, third-party evaluation of the effectiveness of measures 5.2A.3 - 5.2A.5, above, to provide water for salmon and steelhead.



Council 
5.2A.8
Refine the cost-effectiveness methodology developed by the Environmental Defense Fund for use in future analysis of structural and nonstructural water measures.

Idaho Power Company, Corps of Engineers, Bureau of Reclamation



and Federal Energy Regulatory Commission
5.2A.9  Operate Brownlee Reservoir to ensure that water described in measures 5.2A.2 and 5.2D.1 is released to assist spring migrants. Report to the Council each year during the river operations planning process on the Idaho Power Company’s effort to shape this water.

5.2A.10
  As needed to meet operational flow or temperature objectives, operate Brownlee dam to provide up to 110,000 acre-feet of water in the spring for flow augmentation. Pass inflow in June (do not refill). Provide up to 137,000 acre-feet in July. Pass through 50,000 to 140,000 acre-feet in August. Provide 100,000 acre-feet in September.

5.2A.11
  Modify operation of the Hells Canyon Complex to provide coordinated fall and spring flows below Hells Canyon Dam to maintain fall chinook spawning, incubation and emergence. Evaluate options for providing more water for fish flows from Brownlee Reservoir, including substantially improved ability to shape water from the Snake River Basin for spring and summer migrants and report to the Council by the end of 1993.



Bureau of Reclamation, Idaho 



and Oregon
5.2A.12
  Establish, in cooperation with fish and wildlife agencies, Indian tribes and interested parties, a Snake River Anadromous Fish Water Management Office to facilitate the use of water from the Snake River Basin. Report to the Council by May 1992. 









5.2C
Allocation of Power Losses at



Brownlee Reservoir



Bonneville
5.2C.1
If Idaho Power Company experiences a power loss as a result of participating creating normative hydrographs, and it is determined that the need for water from Brownlee Reservoir is not attributable to the development and operation of Idaho Power Company’s Hells Canyon Complex, Bonneville should replace the lost power It is expected that Idaho Power Company will experience power losses as a result of operating Brownlee Reservoir for the purpose of supplying the  normative hydrographs.  The Council believes that Idaho Power Company’s participation in providing flows on the Snake River will help significantly in providing systemwide flows for downstream migration. 

5.2D
Pursue Snake River Water 




Efficiencies and Transactions



Bureau of Reclamation, Idaho,



Oregon, Bonneville and Other



Parties
5.2D.1
 U se water efficiency improvements, water marketing transactions, dry-year option leasing, storage buy-backs, and other measures to secure at least 100,000 acre-feet of water from the Snake River Basin for spring migrants. Of this amount, half should be secured by the Bureau of Reclamation, and half should be secured with financial incentives provided by Bonneville (through the Idaho Water Rental Pilot Project, or such other processes as the Bureau of Reclamation, Idaho, Oregon and Bonneville choose).








Bonneville
5.2D.3
Fund an independent, third-party evaluation of the effectiveness of measures 5.2A.3 and 5.2B.5, above, to provide water for salmon and steelhead.

5. 
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5.3B.3

























 

5.3C 
Mitigation Transition Plan







Corps of Engineers
Fund Development of a Mitigation Transition Plan: Develop a Transition Plan for providing an appropriate level of mitigation, compensation, and changes in infrastructure and public support programs for the unavoidable economic and social effects associated with actions to rebuild multi-species fish and wildlife populations in the Columbia River Basin.  

The activities in the 2000 program include modifying the four Lower Snake River dams and John Day Dam to natural river conditions, expanding streamside buffers to protect riparian habitat, increasing flow augmentation to improve the survival of migrating salmon and steelhead, and mitigating/compensating for the fish and wildlife losses caused by the status quo.  To develop a credible, multi-species unified plan for the region it will be important to have confidence that parties in the region can implement these activities.  

Therefore, regional decision makers will need detailed information about how to mitigate, compensate, and/or provide changes in infrastructure and public support programs for these activities.  The Transition Plan should be a creative and highly credible product that identifies the likely effects and the actions necessary to minimize economic disruption and to facilitate a smooth transition in the areas affected by fish and wildlife rebuilding measures.

Measures for the Mitigation Plan

1. Review the economic analysis prepared by the Drawdown Regional Economic Workgroup and other economic studies to identify the potential direct and indirect economic and social effects of modifying the dams to natural river conditions and other strategies to rebuild fish and wildlife populations, including the magnitude, source, and location of the impact.  Identify any limitations or deficiencies in the analysis.  This task should also examine the economic inefficiencies, subsidies, and market failures in the current system and the economic viability of affected sectors.

2. Review existing analysis of the strategies and costs for addressing economic effects associated with the dam modifications and other fish and wildlife strategies.  This review should also include transition plans that address similar economic effects.

3 Prepare a Transition Plan that describes the actions, schedules, costs and budgets for activities that will mitigate, compensate, make required infrastructure adjustments, and/or change public support program to minimize the economic and social effects associated with multi-species fish and wildlife strategies.  The goal of the Transition Plan should be to provide a smooth transition for affected industries and communities from the current multi-purpose Federal Columbia River Power System to a system where four or five dams are modified to natural river conditions and other hydro, habitat, harvest, and hatchery activities are implemented to rebuild fish and wildlife populations.  The plan should also address the social effects of the changes caused by fish and wildlife activities in order to develop full mitigation options.  

· The plan should include a conceptual approach for structuring the type of mitigation, compensation, public programs, and infrastructure efforts (e.g., funding for growers, rail cars, elevators, etc.).  For example, what actions would be necessary to assist Lewiston, Idaho in making the transition from a seaport to a train and truck port? 

· The plan should include specific actions and schedules for the transition.  For example, how should actions be structured and implemented to minimize economic disruption while avoiding undue interference with natural adjustment processes.

· The plan should identify infrastructure initiatives and changes that may be needed to address fish and wildlife actions and changes in regional pubic and private sector economic support systems.  

· The plan should identify retraining programs that would be necessary.

· The plan should include recommendations for an appeals process where affected parties can seek timely compensation and mitigation for the impacts of multi-species fish and wildlife restoration measures. 

· The plan should also include a time frame for measuring and monitoring impacts as implementation of the mitigation occurs.  For example, how would the plan use adaptive management to evaluate the effects of various mitigation/compensation efforts and adjust actions to improve their effectiveness?  This section should also identify addition measures that could be implemented to reduce adverse effects as they are identified.

· The plan should include analysis of the economic benefits associated with investments in truck and rail infrastructure, construction activities to remove the earthen embankments for the dams and other activities.  The analysis should include the number of jobs created and lost in the affected sectors of the local economy.

· The plan should include recommendations regarding which effects should be fully mitigated, which effects should be partially mitigated, and which effects could most effectively be addressed by normal market adjustments to changing activities.


5.4






































5.4C
John Day Drawdown



Corps of Engineers, Bonneville, Washington, Oregon and Others

5.4C.1  Lower John Day reservoir so that it reaches near minimum operating pool by April 1, 2001, and operate it at that level year-round, conditioned on full, prior mitigation of impacts to irrigators and other reservoir water users. If needed, and unavailable at other projects, allow load following operation outside the fish migration season. 









Corps, Bonneville, Washington,



Oregon and others
5.4C.5
Beginning immediately, and concluding not later than April 30, 2008, complete all design, engineering and environmental review of facility, structural modifications, and operating changes necessary and operate John Day Dam and its reservoir by 2008 at near-spillway level or natural riveryear-round. Address all requirements and impacts and mitigation needed for power production, flood control, navigation, irrigation and other river users. 
5.4D
River System Investigations



Bonneville, Corps of Engineers and Bureau of Reclamation in 



Consultation with the  FOEC
5.4D.1
Evaluate seasonal exchanges, long-term nonfirm transactions, options for storing water above power rule curves, accelerated acquisition of winter peaking conservation and renewables, efficient direct application of renewable resources, wholesale and retail price structures and other changes in power system operations that could increase flows for salmon and steelhead or offset the cost of improving salmon and steelhead flows. Report annually to the  FOEC Committee not later than the end of each year. Among alternatives, include a full range of system coordination alternatives to facilitate such alternative power system operations. Take steps to include the Idaho Power Company and the Mid-Columbia Public Utility Districts in the coordinated system.



 Bonneville, Corps of Engineers and Bureau of Reclamation in 



Consultation with the  FOEC

5.4D.2
In consultation with and approval of the fishery agencies and tribes, immediately fund a basinwide comprehensive hydrologic, hydraulic geometry and biological analysis to determine appropriate flow duration and magnitude needed to reestablish critical mainstem and estuarine floodplain habitat. As part of the analysis, explore relation of flood control rule curves, as provided in Section 5.4E, and modification of power sales contracts to move the river hydrograph back toward historical timing and duration. Include an evaluation of Ives Island Channel modifications to improve lower Columbia chum production.


Bonneville
5.4D.3
Fund the evaluation in 5.4D.2.

5.4D.4
Fund an evaluation of all Columbia River Basin water storage and hydropower facilities to determine the availability of additional velocity improvements or water for mainstem or tributary flow augmentation. The evaluation should include resident fish or other potential endangered species status and impacts. Report to the Council by January 1, 1996.


U. S. State Department
5.4D.5
Initiate discussions with Canada to attempt to secure the use of additional water for flow augmentation from Canadian storage reservoirs. Attempt to reach agreement by December 31, 2001. Report findings or progress to the Council at the end of each year.



Bonneville, Corps of Engineers



and Bureau of Reclamation
5.4D.6
Use any resulting water secured through negotiations with Canada to meet the flow objectives of this program. These flows should: decrease the migration time of the end of the juvenile subyearling fall chinook migration through the lower Columbia; reduce delay and inter-dam loss, and increase spawning success for adult fall chinook migrating through the lower Columbia; and reduce delay and inter-dam loss, and increase spawning success for adult fall chinook and steelhead.


Corps of Engineers

5.4D.7
Maintain Lake Pend Oreille at a level no lower than elevation 2,054 feet, 2,055 feet and then 2,056 feet during the next three winters, which will provide an additional amount of water for Columbia River salmon flows (see Section 10.6E). Any replacement energy for this operation must not come from Columbia River Basin storage projects.



Bureau of Reclamation, U.S.



Geological Survey, U.S.



Department of Agriculture



and Natural ResourceConservation Service
5.4D.8
Implement water conservation, water efficiency or other measures in the above-listed agency programs with the most potential to benefit anadromous fish and with the least impact on third parties. 


Bonneville, Corps of Engineers



and Bureau of Reclamation
5.4D.9
Under the auspices of the Columbia River Water Management Group and the FOEC technical committee, continue with the review of, and make recommended improvements to, the current water supply forecasting products, including, but not limited to:
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potential for improvements in the accuracy of volume forecasts;
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potential for forecasting the shape of runoff;
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potential to incorporate the Southern Oscillation Index, NWS extended streamflow prediction model, other indices, and/or extended weather forecasts produced by the National Weather Service into runoff forecast procedures;
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benefits of expanding the telemetered snow monitoring system; and



SYMBOL 183 \f "Symbol" \s 10 \h
resolution of the institutional barriers for the installation of hydrologic and meterological measurement sites in existing and proposed wilderness areas. 

5.4D.10 Based on the October 1993 Review of Runoff Forecasting in the Columbia River and Pacific Slope Basins related to measure 5.4D.9, continue to identify, evaluate and implement methods for improving runoff forecast accuracy. Bonneville, the Bureau, the Corps or the states should fund implementation of those methods and continuing evaluations.

5.4E
Flood Control Examinations



Corps of Engineers and Others
5.4E.1
Continue to re-examine all Columbia River Basin flood control strategies and rules to identify modifications, including alternatives to impoundment that could yield more useful or shapeable flows for fish, such as alternative structural and non-structural flood protection measures. Under take a full EIS process to evaluate flood control flexibility basinwide. Such evaluations should include, but not be limited to: 1) the possibility of shifting flood control storage to the space provided when lower Snake River and John Day reservoirs are drawn down to minimum operating pool or lower; 2) the effects and trade-offs of reduced levels of flood protection, including decreasing the rainfall factor of safety; and 3) separating system flood control from local flood control storage requirements, favoring the latter, in upper basin storage projects. Submit a final report and record of decision not later than the end of  2004.
5.5

Conduct Additional



Research and



Monitoring

5.5A
Impact of Salmon Measures



on Resident Fish and Wildlife



Idaho, Montana, Oregon and



Washington, in Coordination with



Appropriate Indian Tribes

5.5A.1
Continue to review, compile and submit to the Council information on the impacts of salmon and steelhead flow operations on resident fish or wildlife. In addition, identify specific research, monitoring and evaluation activities needed to determine the potential impacts of salmon and steelhead flow operations on resident fish and wildlife, particularly native species, in and around Hungry Horse, Libby, Grand Coulee, Brownlee and Dworshak reservoirs. Use this information to develop analytical methods or biological rule curves for reservoir operations, similar to those being developed by the Montana Department of Fish, Wildlife and Parks for Hungry Horse and Libby reservoirs. Include an evaluation of impacts on recreation and the recreational industry. Support continued investigations on integrated rule curves for Dworshak Reservoir and Lake Roosevelt.


Bonneville
5.5A.2
Fund research, monitoring and evaluation activities needed to determine the potential impacts of salmon and steelhead flow operations on resident fish and wildlife, particularly native species, in and around Hungry Horse, Libby, Grand Coulee, Brownlee, Dworshak and other reservoirs.

5.6

Spread the risk and evaluate impacts of screen  


Bypass Systems

When the first hydroelectric dams were constructed in the mainstem of the Columbia River, many people believed that providing adequate upstream passage over the dams for adult salmon returning to spawn was sufficient to sustain salmon and steelhead runs. Since that time, research has shown that juvenile salmon and steelhead heading downstream also suffer a significant mortality rate as they encounter the dams.


Pressure changes within each turbine are the primary cause of juvenile salmon deaths. The impact of the moving turbine blades and the shearing action of water in the turbine can cause injuries or death. In addition, juvenile salmon and steelhead may be stunned while passing through the turbines, thus increasing their vulnerability to predators, especially squawfish, which are abundant at the base of each dam. The Council recognizes the need to address all phases of mainstem salmon survival, including installation of juvenile fish screening and bypass systems. 


The Council has taken a number of actions to reduce mortality rates of juvenile fish at the dams. It has called for permanent bypass facilities to be installed at mainstem dams. However, to protect juvenile fish while these installations were being built, the Council required dam operators to spill sufficient water at the dams to guarantee a specified level of fish survival. With spill, fish-laden water is diverted through a spillway, passing the dam without going through its turbines. (Spill is to be distinguished from the water budget in that spill helps juvenile fish around the dams. The water budget speeds the migrants' journey between dams.) The Council also adopted measures to transport juvenile salmon and steelhead around some dams, as determined by the fish and wildlife agencies and tribes.


In 1982, the Council called for development of mechanical bypass systems at five public utility district dams regulated by the Federal Energy Regulatory Commission in the mid-Columbia area. In 1984, operators of four of the five dams agreed to develop bypass systems as part of a settlement with fish and wildlife agencies and tribes, which had petitioned the Federal Energy Regulatory Commission to make bypass a condition of license renewals for the dams. Spill, which is to be used to protect fish until the bypass systems are operating, is to be shaped in coordination with the fish and wildlife agencies and tribes. In 1987, the Council amended the program to incorporate provisions of a settlement agreement concerning fish protection measures at Rock Island Dam. The settlement capped several years of litigation over the advisability of mechanical bypass systems for juvenile fish, whether a hatchery would be a reasonable substitute, what level of spill would be appropriate to protect juvenile fish and other issues. The settlement agreement calls for the development of juvenile bypass systems and installation of the systems, if certain criteria are satisfied. The agreement also provides for the creation of an innovative “Fisheries Conservation Account,” which the joint fishery parties that have signed the agreement may use for bypass studies, bypass development or to purchase spill. The agreement specifies spill levels and provides for studies of summer spill. A hatchery and satellite facilities will be constructed promptly, and habitat and other studies will be conducted to help determine the proper use of the fish produced. Changes were also made in adult fishway operating criteria and modifications.


In 1984, the Council considered a number of proposals for improving fish passage efficiency and smolt survival at Columbia and Snake river dams with the goal of improving smolt survival systemwide. Some recommendations proposed waiting for results of studies on fish passage problems before taking action to improve bypass efficiencies. The Council, however, found that the critical status of the runs on the Columbia and Snake rivers requires prompt action instead of continued delay and study. As a result, amendments to the program called for the Corps of Engineers to develop coordinated interim juvenile fish passage plans, including spilling water over the dams, while developing permanent solutions to passage problems at John Day, The Dalles, Bonneville, Lower Monumental and Ice Harbor dams.


At the Council’s request, the Corps completed a comprehensive report on smolt transportation in 1986. In addition, the Council adopted a 90-percent fish guidance efficiency standard as a design criterion for devices that deflect fish away from turbine intakes. The Council required that the level of spill be sufficient to guarantee at least 90-percent fish survival at specified projects for the middle 80 percent of the spring and summer migrations until mechanical bypass systems are installed. 


In 1987, the Council adopted a “share the wealth” measure to provide increased levels of spill in years when water is above the critical level. Recognizing that many of the issues associated with spill have been institutional in nature, the Council committed to aid agreement among the fish and wildlife agencies, Indian tribes and the Corps on this “sliding scale” approach to spill and on other matters.


In 1988, the Bonneville Power Administration, state and federal fish and wildlife agencies, Indian tribes and utility representatives negotiated an agreement on spills for a 10-year period beginning December 31, 1988, at Lower Monumental, Ice Harbor, John Day and The Dalles dams. 


Recent review of the impacts of screen bypass systems by the Independent Scientific Advisory Board (1999) and CRITFC (2000) indicate that screen passages may be as or even more harmful to anadromous fish as turbine passage.  Further, screen systems select against certain stocks and life histories.  For example, screen impinge Pacific Lamprey ammocetes and subyearling and fry chinook,highly descale sockeye smolts and cause significant physical brusing to adult salmon and steelhead including kelts.  In the only study with statistically significance comparing direct and indirect juvenile mortality between turbines and screen systems, screen systems resulted in lower survival than turbines (CRITFC 2000).  The Council Program recommends no new screen bypass installations and also recommends expediting selective withdrawal of screens from turbine intakes and evaluation of direct and indirect mortality through both screens and turbines.  At the present time, until more research is conducted, the Corps should pursue a “spread the risk” policy and remove half of the screens from turbines at all mainstem dams with turbine intake screens.

5.6A
Improve Columbia and Snake



River Salmon Passage

Biological objective: 


To minimize delay at dams, and minimize the passage of juvenile fish through turbines by providing low direct and indirect mortality through alternative passage routes of spill, sluiceway and surface bypass passage. 

Operational objective: 


To achieve  at least 80 percent fish passage efficiency over the short term and 90 percent fish passage efficiency over the long term at each Snake River project from March 20 toSeptember 30 and at each Columbia River project from March 20 to 
September, while keeping dissolved gas levels within the limits of federal and state water quality standards and ensuring a high degree of adult passage success. Fish passage efficiency is defined as the percentage of fish that pass through non-powerhouse routes.


Corps of Engineers
5.6A.1
 For the 2001 and subsequent migration seasons, remove half of the screens from each each mainstem dam powerhouse and fund, in consultation with tribes and fishery agencies, comparative direct and indirect mortality studies for screen passage and turbine passage. Provide reports to the FOEC committee by the end of each calendar year.




 



5.6A.7
At The Dalles, Bonneville II powerhouse, John Day and McNary,  complete prototype testing of a surface flow juvenile bypass system by 2002.

5.6A.8
Investigate the feasibility of building a fisheries engineering research facility in the Columbia River Basin to evaluate how adult and juvenile fish respond to various fish passage design structures and new fish passage technologies. Report progress on this study by end of  2001.
5.6A.9. Complete prototype testing of a surface flow juvenile bypass system by  2002.

. 





Corps of Engineers and Bonneville
5.6A.13 Fund promising new approaches to fish bypass technologies, including development and prototype testing of surface bypass systems, surface spill and behavioral guidance devices,. 
5.6A.14
 Fund and conduct laboratory studies, numerical analysis, hydraulic model studies, turbine and powerhouse optimization programs and prototype testing to develop an improved understanding of the mechanisms of fish mortality in turbines. Use this information to develop biological design criteria to be used in advanced turbine designs or modified unit operations to increase fish survival. Report results of studies by September 2001. Based on results of studies, replace or rehabilitate existing turbines, or modify turbine operations at mainstem Columbia and Snake river dams. 

5.6A.14  Fund necessary juvenile salmon measures indicated in Table I.C.2.2 Hydrosystem Measures.

5.6B
Mid-Columbia River and Upper Snake Salmon Passage


Mid-Columbia Public Utility Districts
5.6B.1
Subject to Federal Energy Regulatory Commission approval, coordinate and consult with the fish and wildlife agencies and tribes through the three coordinating committees (Wells, Rock Island and Mid-Columbia) on the design of prototype bypass system studies, research, evaluation and all other activities required in this section to achieve the most effective permanent solutions to juvenile fish passage problems in the mid-Columbia. By March 20 of each year, develop and submit to the Federal Energy Regulatory Commission, members of the coordinating committees and the FOEC Committee an annual fish passage and project operational, configuration and maintenance plan. The annual fish passage plan for the mid-Columbia public utility district projects should be coordinated with the various annual implementation plans developed under the auspices of the Fish Operations Executive Committee. 


Douglas County Public 



Utility District
5.6B.2
Subject to Federal Energy Regulatory Commission approval, ensure that the installed juvenile fish bypass system tailored to the unique features of Wells Dam continues to operate effectively and in accordance with the terms and conditions of the 1990 Wells Settlement Agreement. Investigate juvenile life history and losses from the Wells impoundment and report to the Wells Coordinating Committee by 2001.


Chelan County Public 



Utility District

5.6B.3
Meet Council performance standards of 80 percent fish passsage efficiency by 2003. Evaluate and  design  a full flow surface bypass system at Rocky Reach Dam through powerhouse unit 1 by 2002..  The system should be capable of passing 8-12 kcfs from the forebay to the tailrace without dewatering. Increase the duration of spill to encompass 100% of the juvenile migration. Review with the Mid-Columbia Coordinating Committee, the need for and, if needed, make structural repairs to the spillway so the spillbays closest to the powerhouse can operate independently.  By 2001, fund and implement, in consultation with the mid-Columbia Coordinating Committee, studies including increasing spill for fish passage to the dissolved gas waiver, structures to abate dissolved gas and temperature to meet Clean Water Act standards, and drawdown to increase passage success and other studies recommended by the mid-Columbia joint fishery parties. Report back to the mid-Columbia joint fishery parties by the end of 2002.
5.6B.4
Subject to  the fishery agencies and tribes on the Rock Island Coordinating Commiteeapproval, provide spill to the dissolved gas waiver limits during the entire fish passage season.  Investigate structural measures to abate dissolve gas and report to the Coordinating Committee by the end of 2001 with installation of gas abatement structures by 2003.. 



Grant County Public Utility District

5.6B.6
Meet Council performance standards of 80 percent fish passsage efficiency by 2003 at Priest and Wanapum Dams for 100% of the migration.  Subject to Federal Energy Regulatory Commission approval, complete testing and evaluation of prototype surface bypass gate in a radial gate in spillways at Wanapum and Priest Rapids dams, and report the results of such tests and evaluation to the  Mid-Columbia Coordinating Commiteeand the Federal Energy Regulatory Commission by 2001.

5.6B.7
Subject to Federal Energy Regulatory Commission approval, complete installation at Wanapum Dam of a fully operational prototype full flow surface bypass system by March 1, 2002
5.6B.8
Subject to Federal Energy Regulatory Commission approval, complete design and prototype installation of gas abatement structures such as a raised tailrace or stilling basin at Priest Rapids Dam by March 1, 2003.

5.6B.9
Subject to Federal Energy Regulatory Commission approval, provide an increased level of spill at both Wanapum and Priest Rapids dams to improve fish survival for 80 percent of both the spring and summer salmon migrants, while avoiding dissolved gas supersaturation problems. The Mid-Columbia Coordinating Committee will have the responsibility to govern the timing and distribution of spill. Implement such a plan for spill each year at Wanapum and Priest Rapids dams until juvenile fish screening and bypass systems are installed and operational at each project.



Idaho Power
5.6B.10
 Subject to Federal Energy Regulatory Commission approval, by 2002 investigate drawdown and juvenile salmon passage through Brownee Reservoir, explore promising new approaches such as a multiport release system for temperature control for the Hells Canyon Complex.  By 2001 design gas abatement structures for the Hells Canyon Complete and by 2002 install prototype structures on Hells Canyon Dam. 
5.6C
Spill 


Corps of Engineers, Bonneville and Other Parties
5.6C.1
For mainstem projects operated by the Corps of Engineers on the Columbia and Snake rivers, provide spill to achieve 80 percent fish passage efficiency at each Snake River project from approximatelyMarch 20 to September 30, and at each Columbia River project from approximately March 20 to October 1, or as near as possible within the total dissolved gas guidelines established by federal and state water quality agencies.  Manage the spill program in close cooperation fish managers to ensure appropriate responses to monitoring information for gas bubble trauma. Exceptions to the state standards should be approved by the states on a showing, by the federal and state and tribal fishery managers, that the risk of fish mortality from exposure to higher levels of dissolved gas is less than the risk of failure to provide the spill regime that may result in such levels. By 2001, fund biological studies of the impacts of dissolve gas on adult migrants and fund a risk assessment to determine if the total dissolved gas waiver should be raise to 125%  total gas pressure to assure meeting the 80% FPE standard.  Fund the dissolved gas structures within the schedule in Table I. C.2.2


Fish Managers, State Water Quality Agencies and Corps

5.6C.2
Prior to use of spill for fish passage in2001, develop and implement a monitoring and spill management program for ambient nitrogen supersaturation levels, symptoms of gas bubble trauma, and systemwide effects of spill to ensure safe passage conditions for both adult and juvenile salmon.  Due to bias from sampling in screen systems, direct efforts toward in-river sampling.


Idaho, Oregon and Washington water quality agencies and Corps
5.6C.3
Develop and implement a network of water quality monitoring telemetry stations on the Snake and Columbia rivers and evaluate data produced by the system. The Corps shall fund this network and evaluation.
5.6D Turbine Operating Efficiency


Corps of Engineers
5.6D.1  Operate turbine units within 1 percent of peak operating efficiency from March 20 through October of each year, and especially during peak migration periods. Plan and coordinate deviations from the 1-percent peak efficiency criterion with the fishery agencies and tribes. Complete the turbine index testing program to test all individual turbine unit efficiencies at all mainstem dams by 2002. Install a powerhouse optimization program at each dam by 2002.
5.6E
Gas Supersaturation



Bonneville
 Corps, Reclamation
5.6E.1
Fund a study of dissolved gas supersaturation and its effects on adult salmon and steelhead, collection and bypass systems, spillways, adult ladders, reservoirs and other mechanisms, particularly in connection with possible reservoir drawdowns. The study should focus on the relationship between:  a) spill levels at mainstem federal projects and the resulting total dissolved gas level; and b) the symptoms of gas bubble trauma related to both lethal and non-lethal adult salmon. Report to the FOEC Committee by January 1, 2003. 


Corps of Engineers and Reclamation
5.6E.2
By 2002, install gas abatement structures or implement project operation including additional storage in mainstem projects, particularly Lake Roosevelt, to reduce dissolved gas levels during spill operations and increase spill efficiency. Include the following options in the evaluation:

a) Installation of  spillway deflectors at each of the following dams:  Lower Granite, Little Goose and Lower Monumental (two outer spillbays); McNary (four outer spillbays);  Chief Joseph (all bays) and Bonneville (two outer spillbays);

b) Design and prototype test spillway and stilling basin modifications at McNary, Bonneville and John Day;

c) Design and prototype test structural and fish behavioral methods to increase fish passage efficiency of spillways and control nitrogen supersaturation, including the use of a slotted spillgate design at McNary, The Dalles and John Day; and;

d) Fund extensive hydroacoustic monitoring across the length of each dam to monitor smolt movement, determine spill efficiency and improve the effectiveness of spill passage. 


Corps of Engineers, Reclamation and Bonneville 
5.6E.3
Fund or install the following dissolved gas monitoring and abatement measures:

a) a more extensive dissolved gas monitoring system so physical aspects of gas plumes can be identified in the water column;

b) state water quality agencies and fishery agency and tribal entities to conduct physical and biological monitoring and evaluate data gathered by monitoring program;

c) supply additional gas monitoring equipment for backup installation and readiness for immediate use;

d) continued development and calibration of existing gas spill model to enable accurate prediction of dissolved gas levels under different riverine and spill conditions on a real-time basis;

e) gas abatement structures at all Corps dams by  2003; and

f) operational and structural measures to reduce high total dissolved gas levels caused by turbine discharges from headwater storage projects. 

5.6F
Develop and Implement



Maintenance Plans


Federal and FERC Project Operators 



and Regulators
5.6F.1
Develop a plan for repair and maintenance of any part of each dam relating to the passage of juvenile salmon and steelhead, including: 1) measures to be followed in the event that any such facility breaks, is washed out or ceases to operate; and 2) designation of an individual responsible for carrying out the plan. If any dam operator fails to comply with the plan, the Council will ask the person responsible for carrying out the plan to explain at a FOEC Committee meetingl meeting the reasons for the non-compliance. The  Committee will decide upon appropriate action at that time. 
5.7

REDUCE PREDATION



AND COMPETITION

Hydropower development in the Columbia Basin resulted in an environment that favors salmon predators. Additionally, introduction of non-native species, development of some hatchery programs, and greatly increased numbers of seals and sea lions as a result of protection of the Marine Mammal Protection Act, have resulted in an increase in the adverse effects of predation and competition on salmon. Conditions beneficial to predatory fish include increased predator spawning habitat, slightly warmer water temperatures, and the introduction of millions of hatchery fish that are diseased and ill-suited to escape predation. Other factors that improve predator success include concentrations of smolts at hydropower facilities and the incapacitation of smolts passing through generator turbines. Hydropower development also increased predation by birds. Predator vulnerability may also be increased for juvenile fish passing through existing bypasses and sluiceways. The introduction of non-native species, have also resulted in increased competition for a number of the weak runs. 


In this section, the Council calls for measures to reduce predation and competition, including a Northern pikeminnow management program that employs targeted fisheries or other measures to achieve the removal of more than 20 percent of the pikeminnow population, with the expectation that this will result in more than a 50-percent reduction in the present consumption of juvenile salmonids. This is a modification to the current predator control effort and increases the rate of pikeminnow removal, which will progressively reduce predation on smolts. A comprehensive monitoring and evaluation program will evaluate the effectiveness of predator control efforts. These efforts will then be modified, if necessary.

5.7A
Performance Standards for 



Reducing Predation



Bonneville, Corps of Engineers



and Mid-Columbia Public 



Utility Districts 

5.7A.1
Pikeminnow: Reduce pikeminnow population by more than 20 percent in the Snake and Columbia rivers with the expectation that this will result in more than a 50 percent reduction in the present consumption of juvenile salmonids. 

5.7A.2
Shad: Fund the tribes and agencies to study the population ecology of shad to determine effective methods for control and develop programs to eliminate shad from the Columbia River system above Bonneville Dam and reduce the shad population below Bonneville Dam.

5.7A.3
Other Non-Native Fishes: Reduce numbers of non-native fish wherever they exist with listed species or weak runs, and curtail recruitment of non-native fish into the habitats of listed species and weak runs.

5.7A.4
Steelhead: Evaluate the extent of residualism (precocious males) in hatchery steelhead populations. Determine the causes of residualism in hatchery steelhead populations and initiate actions, based upon the results of these determinations, to reduce the incidence of residualism by at least 50 percent to reduce the potential for residual hatchery steelhead to prey on or compete with natural salmon/steelhead populations.

5.7A.5
Trout: Use alternative planting strategies for release of hatchery trout which will reduce predation and competition to acceptable levels. Evaluate effect of native trout on survival of weak stocks.

5.7A.6
Birds: Monitor and assess predation by birds and identify non-lethal methods of control.

5.7B
Predation Control Actions


and Evaluations

Bonneville and Other Parties


 Pikeminnow
5.7B.1 
Continue implementation of the current pikelminnow project and increase the rate of removal thereby progressively reducing predation on smolts.

5.7B.2 
Document current population dynamics, life history and behavioral attributes of  pikeminnow throughout the migratory corridor to identify times and places where  pikeminnow are vulnerable to control measures, to document sources of recruitment and to provide the data necessary to monitor responses of populations to control measures.

5.7B.3 
Monitor the s pikeminnow program effectiveness directly; i.e., measure total consumption by the predators, or rate of survival by the salmon, or both, if feasible. Other monitoring indices such as exploitation rates in the fisheries and age structures of the pikeminnow populations, are ancillary and informative for analyzing the program operations. The control program will be implemented and evaluated in a phased process, beginning at one or two carefully selected locations and then expanding to more areas. Evaluations should quantify changes in predator populations and in the overall rate of predation. Provide an annual report to the Council on the effectiveness of this program.

5.7B.4 
Expand the program that monitors fish communities and populations to measure and assess the effects of pikeminnow control. Of particular interest would be other salmon predators and competitors, and any changes in their impacts on salmon concurrent with changes in population levels.

5.7B.5 
Explore the development of methods to reduce population numbers at all appropriate life stages. Continue the present fisheries (sport reward fishery, dam angling and commercial harvest) as interim measures until more directly effective methods of s control are found and implemented.

5.7B.6 
Explore the development of methods to capture by concentrating them through flow manipulation or other means into slack water areas where they would be more or less isolated from migratory salmonids and more vulnerable to capture.


5.7B.8 
Implement a formal process for annual peer review of the program performance.



Shad 

5.7B.9 
Explore population ecology of shad to determine the extent of adverse interactions with salmonids and identify effective methods for control.

5.7B.10
 Concurrent with exploration of population ecology, develop programs to eliminate shad from the Columbia System above Bonneville Dam. Alternative upstream passage designs should be evaluated to find methods for preventing the upstream passage of shad while allowing salmon and steelhead to pass. The program will have to account for the very large biomass of adult shad that enter the system each year, and include components for separation of shad from salmon, their removal from the waterway, and their utilization in some responsible way.

5.7B.11
 Managers should use whatever methods are available to reduce the numbers of shad that spawn below Bonneville Dam.



Other Non-Native Fishes 

5.7B.12  Wherever non-indigenous species exist with listed species or other weak runs, use any measures practicable to reduce populations of non-indigenous species. In addition, recruitment of these species into habitats of the listed species should be curtailed.

5.7B.13  Sport harvest of non-indigenous species should be allowed anytime, with no bag limit or size restrictions.

5.7B.14  There should be no programs that would directly improve habitats, production, or survival of introduced species.

5.7B.15  Monitor populations of non-indigenous species as part of the program that monitors reservoir fish populations and communities that was recommended for pikeminnow control. These data and other information should be used to identify potential times and places that populations of these species are vulnerable to control measures.

5.7B.16
  Application of the provisions and authority of the Non-indigenous Aquatic Nuisance Prevention and Control Act of 1990 should be evaluated and pursued as a vehicle to control and reduce the populations of non-native fishes in the area inhabited by the listed species. 



Steelhead
5.7B.17
  Assure that all hatchery steelhead are volitionally released at a time and in a physiological condition that will encourage rapid migration through the Columbia River system to reduce the extent of interactions with natural stocks of salmon and steelhead.



Trout
5.7B.18  No hatchery trout should be released into waters essential for spawning and rearing of the listed species or weak stocks unless alternate planting strategies can be used that will reduce predation-competition to acceptable levels.

5.7B.19  Evaluate the effect of native trout on survival of the listed species in areas where the listed species and other weak stocks cohabit.


Birds
5.7B.20  Add predation by birds in the Columbia and Snake river reservoirs as part of a continuing monitoring and assessment program, including examination of stomach contents.

5.7B.21  Initiate a comprehensive study immediately to evaluate salmonid consumption in the estuary. Emphasize Caspian tern and cormorant colonies utilizing manmade dredge-spoil islands in the lower river.

5.7B.22  Identify non-lethal methods of control. For example, netting or other materials can be employed to interfere with the ability of birds to reach the fish, or manmade habitats can be altered to limit population size.


Corps of Engineers, Bonneville and Federal Energy Regulatory Commission
5.7B.23
 Evaluate and expeditiously implement measures to reduce smolt mortality due to fish and avian predation at tailrace and forebay sites. Currently, the outfalls dump the fish into the river a short distance downstream from the dams, usually near the shore in an area likely to have high predation rates. Measures should be designed to disperse juvenile fish releases below dams and should include, but not be limited to, modifications to existing bypass system outfall structures, modification of project or bypass system operations.


National Marine Fisheries Service

Additional information is needed regarding the extent of marine mammal impacts on salmon populations.


Marine Mammals


5.7B.24
 Investigate the relationship between the Endangered Species Act and the Marine Mammal Protection Act. Seek language in the Marine Mammal Protection Act that will permit the Secretary of Commerce the authority to allow the lethal removal of pinnipeds once all reasonable non-lethal means of deterrence have been exhausted. This type of control should be applied to pinnipeds affecting all weak stocks of salmon and steelhead, not only those that are listed.

5.7B.25
 Develop a protocol for marine mammal predation control for immediate implementation in the event that evidence indicates control is needed to support listed species’ recovery.

5.7B.26
 Collect data on marine mammal distribution and abundance on a year round basis.

5.7B.27
 Collect marine mammal food habit data, including the examination of fresh stomach contents from seals and sea lions in an area where they are assumed to be predatory on salmon. 

5.7B.28
 Observe and document the incidence and location of salmon predation. This should include the incidence of removal of salmon from fishing gear.

5.7B.29
 Radio-tag chinook as they enter the mouth of the lower river so they can be tracked to ascertain their interactions with the marine mammal population.

5.7B.30
 Radio-tag seals and sea lions.

5.7B.31
 Radio-tag scarred fish at Bonneville Dam to determine their survival during the up-river migration.

5.7B.32
 Conduct captive predation studies to validate the causes of scarring and determine size and species preference.

5.7B.33
 Develop a computer model to simulate the effects of removing non-breeding male sea lions.


Mid-Columbia Public Utility Districts

Predators in Mid-Columbia
5.7B.34
 Subject to Federal Energy Regulatory Commission approval, develop a coordinated study plan with the fishery managers to evaluate the extent of predation on juvenile salmon migrating through the five mid-Columbia River reservoirs. By October  2001, all five reservoirs should be indexed for predator populations. The public utility districts should prepare a comprehensive report on the extent of predation and predator indexing in the five mid-Columbia River reservoirs by January 2002. The three mid-Columbia coordinating committees should consult with the Coordinating Committee Council to determine the need for predator control programs. If the mid-Columbia coordinating committees jointly determine that predator control programs are warranted, then the public utility districts will implement, monitor and evaluate measures to alleviate juvenile salmonid predation in the appropriate reaches of the five mid-Columbia reservoirs beginning in June 1994.

5.8

TRANSPORTATION


In coordination with the region's fish and wildlife agencies and Indian tribes, the Corps of Engineers operates a large-scale program to collect and transport in barges juvenile salmon and steelhead to reduce predation and passage loss. This program has been a part of the region's fish passage enhancement measures since 1981.


The transportation system has failed to achieve the 2-6% smolt to adult return rate for the last 20 years. The Corps shall stop transporting juvenile salmon in 2001 and operate the FCRPS in a manner consistent with the principles and measures in this Program.









Stop transporting salmon and steelhead in 2001.












5.9
PURSUE Monitoring and Dispute Resolution

5.9A
Monitoring


Bonneville
5.9A.1
Fund an annual smolt monitoring program to be conducted by the fish and wildlife agencies and tribes. The monitoring program will provide information on the migrating characteristics of the various stocks of salmon and steelhead within the Columbia River Basin. The program should include:


SYMBOL 183 \f "Symbol"
field in-river monitoring of smolt movement to determine the best timing for storage releases, fish movement and physiological development and critical water quality parameters such as tubidity and temperature and dissolved oxygin;


SYMBOL 183 \f "Symbol"
coordination of runoff forecasts with normative hydrographs

SYMBOL 183 \f "Symbol"
continuous monitoring of runoff conditions and fish movement at Lower Granite and Priest Rapids dams to give information for changes if actual runoff conditions are inconsistent with runoff forecasts; and


SYMBOL 183 \f "Symbol"
coordination of hatchery releases with normative hydrographs
5.9B
Dispute Settlement (See Section 5 1. A Fish Operations Executive Committee )




Comments on Section 6 of Fish & Wildlife Program

Section 6

ADULT SALMON MIGRATION


Mainstem Columbia and Snake river hydroelectric projects and some tributary projects are physical barriers to adult salmon and steelhead migrating from the ocean to spawning areas upstream. To solve this problem, adult fish passage facilities have been constructed at 13 mainstem dams on the Snake and Columbia rivers. Water flows and spill guidelines also have been adopted to provide unimpeded passage and maximum attraction of fish to the fishway entrances.


However, at some adult passage facilities, there are still problems that result in delayed passage and mortality. For example, flow and spill conditions intended to assist juvenile migrants at some dams tend to discourage upstream fish migration, mask the flows that attract fish to the fishway or induce fallback so that fish must relocate and re-ascend the ladder. These conditions may also increase total dissolved gas in the water to levels lethal to both fish and fish food organisms.


In addition, inadequacies in certain mainstem adult passage facilities and in the operation and maintenance of these facilities create passage delays or otherwise reduce the success of adult fish passage. Losses and delays of returning adult salmon and steelhead at each dam due to upstream migration problems can be significant and have a cumulative effect. Reducing these passage mortalities could increase significantly the number of adult salmon available for harvest and  escapement. 


The Council has adopted a number of measures to improve adult migrant survival. The Council calls on the Corps of Engineers to implement all spill and operating criteria for mainstem adult fish passage facilities and to make needed improvements. In addition, the Council calls on the Corps to  provide additional spill by cracking open spillgates and sluiceways adjacent to fishways to provide protection for adult salmon and steelhead including kelts that fall back through the powerhouse. Studies indicate that adult salmon that fallback suffer significant injury and mortality from passing through screen systems and turbines. The Council also recommends that the Corps fund the tribes and fishery agencies by adding t biologists to routinely inspect fish passage facilities at mainstem Corps dams. The Corps, in consultation with the tribes and fishery agencies, should conduct various evaluations and studies to improve the effectiveness of passage facilities and, ultimately, the survival of adult salmon and steelhead.


In addition, the fish and wildlife agencies and tribes pointed out that some disease problems in migrating salmon and steelhead may be caused or intensified by their concentration at fish ladders. The Council maintains that this problem warrants further research and calls for the Corps to fund research on fish disease at passage facilities.

6.1
IMPROVE ADULT SALMON SURVIVAL,PASSAGE AND SPAWNING SUCCESS
6.1A
Mainstem Operations and Facilities



Corps of Engineers,Bonneville, and Mid-Columbia Public Utility Districts 
6.1A.1
Adhere to all existing fishway operating and spill criteria. The fish passage committee (Section 5.3B.14) should evaluate and the Corps should implement needed improvements in criteria jointly with fishery managers:

SYMBOL 183 \f "Symbol"
operate all fishways according to  criteria developed by the tribes and fishery agencies;

SYMBOL 183 \f "Symbol"
minimize power peaking, establish ramping rates for daily flow operations and eliminate zero-flow operations;

SYMBOL 183 \f "Symbol"
operate spillways and turbines to enhance fish passage;

SYMBOL 183 \f "Symbol"
reduce fish ladder water temperatures;

SYMBOL 183 \f "Symbol"
install additional auxiliary water systems to at least double extant attraction flows and improve entrances and exits of existing ladders. 

6.1A.2
 Complete the evaluation of all mainstem adult passage facilities, the need for new facilities, the effectiveness of entrance attraction flows and fishway hydraulics by December 1, 2001. Make facility improvements as necessary. Provide and install, as necessary, back-up parts, attraction water pumps or fish turbines at each dam for use in the event of failure of these systems. 

6.1A.3
When adult fallback is a documented problem, keep fish screens in place at each dam beyond the juvenile migration period as indicated in the fishway operating criteria developed with the fishery managers. This is subject to the need for annual screen maintenance.

6.1A.4
As determined by the fish passage committee (Section 5.3B.14), the Corps should continue to upgrade existing adult fish passage facilities, including:

SYMBOL 183 \f "Symbol"
automate control systems;

SYMBOL 183 \f "Symbol"
place staff gauges (flow measuring devices) in areas that are accessible for both reading and cleaning; 

SYMBOL 183 \f "Symbol"
provide velocity meters in areas of known low velocity in the collection channels;

SYMBOL 183 \f "Symbol"
construct additional adult ladders at Lower Granite and Little Goose dams by 1999;

SYMBOL 183 \f "Symbol"
provide at least double currrent attraction water for fish ladder collection channels and entrances by 2003;

SYMBOL 183 \f "Symbol"
modify adult collection channel at McNary Dam by 2002; 

SYMBOL 183 \f "Symbol"

SYMBOL 183 \f "Symbol"
complete adult fishway modifications and improvements at Bonneville Dam by 2002 and
SYMBOL 183 \f "Symbol"
shade existing ladders. 

6.1A.5
Fund the tribes and fishery agencies to provide an adequate number of trained staff to regularly inspect both adult and juvenile fish passage facilities at each of the eight federal mainstem dams on a  frequent basis throughout the fish passage season to ensure all fish facilities are operating according to tribal and fishery agency criteria.  Fund all adult passage measures under the schedule in Table 1.C. 2.2

6.1B
Adult Salmon Research



Corps of Engineers, Bonneville, Mid-Columbia Public Utility Districts
6.1B.1
Fund the tribes and fishery agencies to evaluate the effects of shad population increases on adult salmon passage at mainstem dams. Include in the evaluation the feasibility of selective shad removal in adult ladders. Report results to the Council by November 2001.

6.1B.2
Fund the tribes and fishery agencies to evaluate potential methods for decreasing water temperature in mainstem fish ladders according to the project and schedule in Table 1.C.2.2.

6.1B.3
 Fund the tribes to continue to enumerate kelt passage and provide steelhead kelt reconditioning at all mainstem dam fishways and bypass systems.






Corps of Engineers, Bonneville, and Mid-Columbia Public Utility Districts
6.1B.5
To improve the accuracy of the present adult fish counting procedures, fund the tribes and fishery agencies to evaluate the feasibility and benefits of using 24 hour video-based or other automatic counting and species-recognition systems for monitoring adult fish passage at mainstem Columbia and Snake river dams. Report results to the FOEC Committee l by 2001. If approved by the, Committee, institute video-based counting of adult fish at appropriate locations.


Bonneville, Corps of Engineers and Mid –Columbia Public Utility Districts
6.1B.6
Continue research and development on the feasibility of installing adult fish PIT-tag detectors in the adult fish passage facilities of mainstem dams, including consideration of the capability of removing selected fish stocks for transport. If feasible, develop installation schedule and install adult fish PIT-tag detectors in adult fish passage facilities of mainstem dams as soon as possible. Report results of research, installation schedule and progress on installation to the FOEC Committee by February 2001  and annually thereafter. 

6.1B.7
Fund the tribes and fishery agencies to conduct studies by 2001 to investigate diseases that occur at fish passage facilities. A number of diseases that affect adult fish have been associated with fish ladders and attraction facilities at existing dams. Studies are needed to document the extent to which these disease problems cause losses of fish.
6.1B 8  In consultation with the tribes and fishery agencies, fund engineering research for new fishway designs that emphasize reducing adult energy expenditures and that focus on the leaping ability of salmon and steelhead. Report to FOEC by 2001.  Install and test a prototype design by 2002.
6.1B 9   By 2002, In consultation with the tribes and fishery agencies, fund adult passage studies that can determine problem areas in all dam fishways causing adult delay.  Perform concurrent hydraulic studies. In consultation with the tribes and fishery agencies, fund studies that determine adult spawner distribution in spawning areas and spawner success of adults that pass dams and impoundments.


Corps of Engineers, Bonneville and  Mid-Columbia Public Utility Districts
6.1B.8
Fund the tribes and fishery agencies to evaluate the extent and identify the causes of interdam adult salmon losses, including non-dam losses, and take action to address these causes, as necessary. Report results to the FOEC by January 2002.

6.1C
Improve Flows for Naturally Spawning Fall Chinook 


Vernita Bar




The Vernita Bar section of the Columbia River immediately below Priest Rapids Dam in the Hanford Reach is extremely valuable for natural production of fall chinook salmon. Significant declines in production have occurred since the 1970s. The fish and wildlife agencies have shown that increasing flows above the present 36,000 cubic-feet per second minimum flow level would provide increased spawning habitat.



 Bonneville, Corps, Reclamation, Douglas Public Utility District, Chelan Public Utility District,Grant County Public Utility District

6.1C.1
Comply with the flow plan for Vernita Bar incorporated into the Federal Energy Regulatory Commission license for Priest Rapids Dam.

6.1C.2
By 2001and in subsequent years, provide a steadily increasing hydrograph from March 20-June 20  for emergent and rearing fry and juvenile salmon in the Hanford Reach, fund the tribes and fishery agencies to monitor and evaluate of the results, including impacts on invertebrate production.  Report the results to the FOEC and FERC and Mid-Columbia Coordinating Committee.



Below Hells Canyon



The last remaining free-flowing stretch of the mid-Snake River is below Hells Canyon Dam. The fish and wildlife agencies and tribes believe that this stretch could be improved for fall chinook salmon and steelhead spawning by establishing minimum flows and limits on river level fluctuations.



Bonneville and Idaho Power Company

6.1C.3
By 2001 and in consultation with the fish and wildlife agencies and tribes, fund studies to investigate the effects of establishing improved flows for fisheries production below Hells Canyon Dam, including a minimum flow for the spawning, incubation and rearing of salmon and steelhead and maintenance of invertebrate production, and of establishing limits on river level fluctuations. These studies shall also include estimates of power losses associated with improved flows.

6.1D
Snake River and Mid-ColumbiaTemperatures 

Corps of Engineers, Bonneville, Idaho Power Company, Reclamation 
6.1D.1
 Fund a tri-level thermograph system in the Lower Snake and tributaries by March, 2001. Evaluate temperatures from Dworshak and Hells Canyon releases including a multiport system in the Hells Canyon Complex from 2001-2005. 

, Corps and Reclamation
6.1D.2
  Fund studies to investigate temperature control from Lake Roosevelt utilizing the mid-level outlets from Grand Coluee Dam.  Report to FOEC by the end of 2003.               

 Bonneville and the Corps
6.1D.3  Fund all temperature projects on the schedule indicated in Table I.C. 2.2.

Bonneville and Corps of Engineers, in Cooperation with


Idaho Power Company and Other Interested Parties

6.1D.4
Continue to fund and evaluate whether releasing cool water from both Dworshak Dam and the Hells Canyon Complex during August and September improves adult fall chinook survival, spawner distribution and spawner success. This evaluation should be consistent with the guidelines specified in Sections 6.1D.1 and 6.1D.3. The objective of this evaluation is to reduce water temperatures at Ice Harbor Dam by September 1 of each year, and to determine the effectiveness of these operations on adult fish survival and passage through the lower Snake River. Report results of this evaluation to the Council annually by December 31. Policy and technical guidance for determining the magnitude and timing of Snake River temperature control releases from Dworshak and Brownlee should be provided in a July meeting of the Fish Operations Executive Committee.

6.1D.5
Fund upgrade the EPA
 water temperature prediction model using the data and knowledge gained from all previous water temperature control operations and monitoring.

6.1D.6
Collect meteorological and hydrological data that will identify the effect of tributary watershed management and resulting inflow temperatures on mainstem Snake River water temperatures. Add to the existing water temperature data monitoring network. Include additional water temperature and velocity measurements from the lower Snake River.

6.1D.7
Conduct additional salmon and steelhead migration studies, and coordinate with ongoing fish migration and behavior studies, such as timing, movement, fallback, straying and other characteristics. Report results to the Council annually.

6.1D.8
Provide for coordinated data base management.

6.1E
Mid-Columbia Dams 


Mid-Columbia Public Utility Districts

6.1E.1
Subject to Federal Energy Regulatory Commission approval, by 2002 evaluate adult fish passage at each mid-Columbia public utility district project to determine if losses are occurring at or between the dams. This study should include adult fish count evaluations and development of a coordinated, comprehensive study plan with fishery managers to evaluate existing adult fish passage at all five mid-Columbia dams and reservoirs, including determination of optimum flows and development of spill configuration guidelines to improve upstream migration conditions. To the extent possible, such evaluations should be coordinated with similar adult fish passage studies being planned by the Corps of Engineers for the federal Columbia River mainstem projects. These evaluations also should complement the terms of existing Federal Energy Regulatory Commission Wells and Rock Island Settlement Agreements between Douglas and Chelan County public utility districts and fishery managers. Compile the results of such evaluations into a comprehensive report on adult fish passage at the five mid-Columbia public utility districts projects and submit the report to the Federal Energy Regulatory Commission, the FOEC and members of the three mid-Columbia coordinating committees.



Douglas County Public Utility District
6.1E.2
Based on results of adult fish passage research and in consultation with the Wells Coordinating Committee, identify and correct all adult fishway deficiencies at Wells Dam, including hydraulic problems in the junction pools, by 2002. Increase attraction flows to the fishways by 2003.  Fund installation of a new, state of the art fishway trap by 2004.


Chelan County Public Utility District
6.1E.3
Based on results of adult fish passage research and in consultation with the Mid-Columbia Coordinating Committee, identify and correct all adult fishway deficiencies at Rocky Reach Dam, including hydraulic problems in the trifurcation , by 2003. 

6.1E.4
At Rock Island Project, implement the operating criteria and adult fishway modifications provided in Section F, “Adult Fish Ladders” of the Settlement Agreement dated April 24, 1987, filed in the relicensing proceeding for Project 943 and FERC Docket Nos. E-9569, et al. Based on results of adult fish passage research and in consultation with the Rock Island Coordinating Committee, identify and correct all adult fishway deficiencies, including hydraulic problems in the junction pools and installation of additional pumps, by 2002. 



Grant County Public Utility District
6.1E.5
Based on results of adult fish passage research and in consultation with the Mid-Columbia Coordinating Committee, identify and correct all adult fishway deficiencies by 2002 at Priest Rapids Dam and by 2003 at Wanapum Dam. 
6.1F
Maintenance Plans

Federal Project Operators and Regulators

6.1F.1
Develop a plan for repair and maintenance of any part of each dam relating to the passage of adult salmon and steelhead, including: 1) measures to be followed in the event that any such facility breaks, is washed out or ceases to operate; and 2) designation of an individual responsible for carrying out the plan. Report to FOEC by December 2001. 
6.1G
Structural Modifications to Adult Fishways

Corps and Mid-Columbia Public Utility Districts
6.16.1
By March 1, 2002, in consultation with fish managers, complete a structural analysis of all mainstem fishways. Make any needed immediate corrections to structural elements such as diffuser gratings and orifices. Eliminate point and non-point pollution sources correctable by minor structural modifications. Undertake a comprehensive evaluation of the impact of juvenile bypass systems on adults that fall back downstream through them. 

Specific Measures and Implementation Schedule for the 

Federal Columbia Power System (Table I.C. 2. 2.) 
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� The Dalles is appropriately the index point because it has been the lower Columbia point where flows have been measured since the 1800s.  The use of McNary Dam as a downstream index point is not appropriate because storage and power operations in the John Day pool  perturb flows below John Day.  These perturbations that are counter to a normative hydrograph in the lower Columbia and estuary are not evident if McNary is used as the lower river index point.


� These dates are defined in the opinion as “planning dates”. However, decisions to implement flows are made by the NMFS and federal operators in the Technical Management Team.  The record indicates that since the 1995-1998 FCRPS opinion, despite the strong recommendations of the tribes and state agencies to implement flows outside the planning periods, flows to meet the opinion targets have never been made available for listed salmon outside of the planning periods. This has occurred even when substantial numbers of listed spring chinook were found migrating in the river (FPC 1995-1998). 


�  The Technical Management Team (TMT) final decisions are ultimately made by the federal power operators.  Since the onset of the FCRPS opinions, the TMT has never agreed to any additional flow or spill beyond the seasonal flow and spill RPAs.


� The federal operators include BPA, the Corps of Engineers and the Bureau of Reclamation


�Cada, G.F., et al., 1994. Review of information pertaining to the effect of water velocity on the survival of juvenile salmon and steelhead in the Columbia River basin. Oak Ridge National Laboratory, Oak Ridge, Tennessee. 


�  In 1999 and in past years, summer salmon flows could have been much better if the Corps had implemented flexible flood control management in storage reservoirs.  While CRITFC and state fishery agencies supported keeping storage reservoirs at higher elevations during the spring because weather forecasts indicated that the late spring runoff would be protracted, the Corps emptied storage reservoirs and they were never refilled.  For example, Dworshak Reservoir remained about ten feet below full going into the summer migration period.  Currently, the Corps manages flood control to extremely conservative levels without Congressional authorization.  In an average water year with January-July runoff of 102 MAF,  the Corps manages for control points (peak hydrograph) at The Dalles between 330-350 kcfs when they have authorization to manage for a flood control point of 550 kcfs at The Dalles (Corps 1997).  The Corps should expedite a basin wide flood control review in a NEPA process.


� The decision to implement an earlier excavation will be made in-season consistent with the Nez Perce Tribe and State of Idaho’s 2000 Dworshak operations plan.


�  In a comprehensive study of factors that influence salmon production, Lichatowich and Cramer (1979) found that timing of spawning and spawner distribution had low coefficients of var


� The initiation of spill should be determined by the tribes and fishery management agencies by the presence of migrating juvenile and adult salmonids using passage systems, hydroacoustic methods and in-river sampling.  The dates provided are general planning dates.  Spill at Bonneville Dam for the passage of Spring Creek Hatchery migrants should be provided for at least 10 days in March at the levels and times recommended for the general anadromous fish populations.


� The amount of time microscopic food organisms, and nutrients on which they depend, spend in a reseroir. It is these organisms on which fish and the entire food chain depend. Nutrient retention time is measured by the amount of time it takes water to flow through a reservoir.





� In Figure 2, and in most representations of this relationship, these parameters are incorporated within an exponential equation. This implies that the rate of increase in survival will decrease as flow or water velocity increase .





�  For example, the National Marine Fisheries Service studies during the 1970s suggest the hypothesis shown below as Line A in Figure 2. It has been used in modeling analysis by the fishery managers and the Council. Expansion of estimated predation rates in John Day pool suggest the alternative relationship depicted as Line B, used in analysis by the Bonneville Power Administration. Other hypotheses can be suggested from more recent preliminary information. These hypotheses relate only to the downstream migration portion of the life cycle. It remains unclear how survival during this portion of the life cycle relates to the subsequent return of adults, such as that shown in the Figure 1, above. This information, too, should be considered illustrative and not necessarily conclusive.





� There are four ways that fish can pass a hydroelectric project.  They can enter the collection system and be transported, they can enter the collection system and be put back into the river, or they can pass through the turbines or over the spillway without entering the collection system.  Transportation has been evaluated relative to the survival of fish entering the collection system and put back into the river.  It has not been evaluated relative to the third mode of passage.


� Ad Hoc Transportation Review Group, Review of Salmon and Steelhead Transportation Studies in the Columbia and Snake Rivers, 1984-89 (December 31, 1992).


� Mundy, P.R. et al. 1994.  Transportation of Juvenile Salmonids From Hydroelectric Projects in the Columbia River Basin;  An independent peer review.  U.S. Fish and Wildlife Service, Portland, OR.


� Scientific Review Group, 1992.  Critical uncertainties in the Fish and Wildlife Program.  Submitted to the Bonneville Power Administration.


� “Flow equivalent” means the flow level required to achieve the same water particle travel time as 85,000 cubic feet per second at average normal pool elevations at all projects. For example, 81,000 cubic feet per second at minimum operating pool elevations is the flow equivalent of 85,000 cubic feet per second at average normal pool levels.


� Where the Council calls for incorporation of flow or other measures into firm planning, the Council means that the federal project operators and regulators incorporate these measures in all system planning and operations performed under the Columbia River Treaty, the Pacific Northwest Coordination Agreement, and in other applicable procedures affecting river operations, and all parties will act in good faith in implementing these measures as firm requirements.


�  The project minimum flow release at Dworshak Dam is assumed to be 1,200 cubic feet per second.


� COLTEMP is a Columbia River Basin water temperature model developed by the U.S. Army Corps of Engineers. It is used to predict water temperatures under alternative reservoir release strategies.
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