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I. Introduction�

This Water Management Plan (Plan) describes the measures that are likely to occur in or are desired for the 1997 migration season in order to optimize passage conditions for juvenile and adult anadromous salmonids. It covers all relevant facets of the operation of the Federal Columbia River Power System (FCRPS), including turbine outages, power generation schedules, water temperature control, spill, total dissolved gas management, and special operations for research and other uses. The Plan is prepared and updated annually by 15 April of each year by the Technical Management Team (TMT) in accordance with the National Marine Fisheries Service's (NMFS) Biological Opinion (BiOp) on the operation of the FCRPS and Juvenile Transportation Program in 1995 and Future Years. The 1997 Plan is based on an update of the 1996 Plan, taking into account changes in runoff forecasts and comments received on the 1996 operations. It is consistent with guidelines provided in a companion document entitled "TMT Guidelines". �

The focus of the TMT is on implementation of the FCRPS Biological Opinion while considering the provisions of and effects on the Northwest Power Planning Council's Fish and Wildlife Program, the USFWS Biological Opinions on Kootenai River white sturgeon and Snake River snails, state and tribal plans and programs, and other relevant operational requirements [OREGON]. This previous language focuses on a priority for the salmon BiOp. The issue is the priority of each individual BiOp, and BiOp versus other plans; how does TMT address all BiOps? [COE, BPA, USFWS, NMFS, BOR]. BOR and Montana want clarification on the word "considering". �

Three appendices are attached to the 1997 TMT Water Management Plan:�

Appendix 1. Dissolved Gas Management Plan

Appendix 2: Emergency Protocols

Appendix 3: BPA's System Load Shaping Guidelines on Turbines Operation Outside Peak Efficiency

Note: this document as well as the appendices are being circulated for review and comments by all members of the TMT. They are in various stages of development and will remain in draft form until they can be labeled "Final" after all major issues have been ironed out.��

II. March 1997 Final Water Supply Forecasts �

The March 1997 final water supply forecasts issued by the River Forecast Center are summarized in Table 1 for key locations on the Columbia and Snake Rivers. Similar forecasts developed for 1996 are also given for comparison purposes. The Columbia Basin snowpack has its highest start in 30 years, with every sub-basin reporting over 100 percent. The January - July forecast for the Columbia River at The Dalles is 142 million acre-feet (maf), 134% of normal. This is the highest volume forecast on 1 January since 1974. Volume forecasts range from near average in the Upper Columbia in Canada to greater than 150 percent for most of the Snake River locations. The Canadian snowpack started off at 106%, which is the lowest percentage in the basin. Runoff forecasts for Reclamation reservoirs above Brownlee are in the 140-180 percent of normal range, larger than the 1996 runoff forecasts. �

Table 1. 1997 (and 1996) Runoff Volume Forecasts
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Location�1997 March

final�1997 March

final�1996 April Final�1996 April Final���Maf�% average�Maf�% average��Libby (Jan-Jul)���7.89�123%��Libby (Apr-Sep)�7.44�110%����Hungry Horse (Jan-Jul)���2.82�124%��Hungry Horse (Apr-Sep)�2.94�135%����Grand Coulee (Jan-Jul)�77.7�123%�75.0�119%��Dworshak (Apr-Jul)�3.95�146%�2.66�99%��Lower Granite (Jan-Jul)�48.0�161%�36.2�122%��Lower Granite (Apr-Jul)�32.6�151%�21.9�101%��The Dalles (Jan-Jul)�142.0�134%�126.0�119%��The Dalles (Apr-Sep)�128.0�129%����The Dalles (Apr-Aug)���86.9�103%��III. Pre-Flow Augmentation Operations (October-March)�

The Opinion states that the Corps of Engineers (COE), Bonneville Power Administration (BPA) and Bureau of Reclamation (Reclamation) shall operate the FCRPS during the fall and winter months, in a manner that provides the following levels of confidence of refill (see Table 2) to April 20 flood control elevations, while meeting the project and system minimum flow and flood control constraints prior to April 20:�

Table 2. Required Confidence Levels for Reservoir Refill (Source: BiOp)�
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Libby and Hungry Horse�Grand Coulee�Albeni Falls��75%�85%�90%��The maximum flood control draft varies at each project. The timing of the maximum draft also varied for each project. Table 3 provides the 1997 maximum flood control requirements at each project and the date of maximum draft at each project:�

Libby maintained full load (20,000 cfs with four units operating) for most of December. The project was drafted hard to try to get down to the end-of-January flood control target elevation of 2365.6 feet. Flow was reduced as mid-month volume estimates were less than February final volume estimates. The March estimate was released on 11 March and outflow was adjusted accordingly. The end-of-April elevation we are shooting for at Libby is 2339 ft. At mid-night 25 March 1997, Libby was at elevation 2337.23 feet. NEED UPDATE.�

Albeni Falls passed inflow since November. Normally, Pend Oreille is drafted to about 2051.0 feet in the winter. Starting this year, there is a three year test to draft to 2055 feet to encourage kokanee to spawn at a higher elevation where there is increased gravel. At midnight 25 March, the elevation of Lake Pend Oreille was 2055.33 feet based on the Hope gage. NEED UPDATE. �

Grand Coulee's end-of-April flood control target elevation is 1215 feet based on March final runoff forecast. Reservoir draft to get to that elevation has been relatively steady in order to prevent extreme discharge changes near the end of April. A steady draft will also allow for maximum flexibility in the event that a change in the runoff forecast requires a change in flood control target elevation. As of mid-night 25 March 1997, Grand Coulee was at elevation 1240.10 feet.�

Dworshak ended December at elevation 1531.4 feet, which is below its upper rule curve elevation of 1558 feet. However, its end-of-March and April flood control target is 1445 feet and outflow was increased to 22 kcfs to meet this target. At mid-night 25 March 1997, Dworshak was at elevation 1456.39 feet. It should be noted that, given the high runoff forecast, no flood control transfer occurred between Dworshak and Grand Coulee. �

UPDATE ON BRN: 2036 , 2006�

The lower Snake River projects are operating under full operating range except at Ice Harbor and Lower Monumental because of flip-lip construction. A modified range of 734' - 738' at Lower Granite was temporarily in place in February to provide a channel depth of 14' at Lewiston during dredging operations. Dredging is not expected to be completed, thus the Lower Granite operating range will be 734 to 738 feet. Ice Harbor Reservoir is also operated at MOP+1 foot because of navigation requirement. 

For the upper Snake River, generous water supply forecasts (173% for the Snake above Weiser, over 181% for the Payette River, and 186% for the Boise River) have virtually assured the availability of 427 kaf of augmentation water from Reclamation reservoirs above Brownlee. Reclamation expects some natural flow acquisition in Oregon of about 15 - 20 kaf. Also, note that the Idaho Legislature's extension of previous legislation made in 1996 will allow continued release of 427 kaf each year through the year 1999 for instream flow purposes. However, any water obtained from sources outside Idaho reduces Idaho's contribution to the 427 Kaf.�

Table 3. Flood Control (FC) Requirements 
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PROJECTS�Date of Max. FC Draft�Max. FC Draft�Minimum Pool Elevation �Maximum Pool Elevation�Max.Draft Achieved in 1996�Date of 1996 Max. Draft��Mica�31 March�2454.4�2320.0�2475.0�2408.5�26 April��Arrow�31 March�1399.9�1377.9�1440.0�1395.1�16 March��Duncan�28 Febr.�1807.7�1794.2�1892.0�1808.8�as of 25 April��Libby�15 March�2308.4�2287.0�2459.0�2366.0�26 March��Hungry Horse�30 April�3465.1�3336.0�3560.0�3474.7�8 April��Albeni Falls�30 April�2056.0�2051.0�2062.5�2055.4�7 April��Grand Coulee�30 April�1215.0�1208.0�1290.0�1230.8�as of 29 April��Brownlee�30 April�1976.0�1976.0�2077.0�2017.0�as of 30 April��Dworshak�30 April�1445.0�1445.0�1600.0�1502.4�29 March��IV. General Spring/Summer Water Allocation Guidelines �

The BiOp provides some overall water allocation guidance regarding spring versus summer flows. The BiOp states that in general, water will be conserved for flow augmentation in July and August, unless doing so would result in significant departures from spring flow objectives. (page 102 of the Opinion). To achieve the conservation of water for summer flows, the BiOp states that the water management plan should generally include operation of all Columbia River reservoirs to refill by June 30, with gradual releases to the draft limits through July and August (page 102). �

The BiOp also states NMFS' goal for operations of the Columbia River is to operate the FCRPS in such a way that flow objectives are met during the spring chinook migration and reservoirs are full on June 30 (page 96). Having reservoirs full on June 30, when natural runoff declines, results in the greatest amount of water available for the summer migration period (page 96). Having reservoirs at flood control on April 20 increases the likelihood that spring flow objectives will be met and the reservoirs will be full on June 30 (page 96). �

OREGON: "The goal for flow management under the FCRPS Biological Opinion is to provide beneficial flows when the listed Snake River salmon species are migrating through the FCRPS. To achieve this goal, TMT will use all available water identified in the BiOp by August 31 in a manner that optimizes benefits for listed salmon species. To the extent possible, the TMT will attempt to meet the seasonal flow objectives established in the BiOp throughout the migrations using available flow augmentation volumes identified in the BiOp. If available water identified in the BiOp is not provided, the project operators will provide water of equal quantity and quality from alternative sources as determined by the TMT." MONTANA, COE, BOR, AND BPA OBJECTED TO PARTS OF THIS PROPOSED LANGUAGE, E.G. USE OF ALL AVAILABLE WATER BY AUGUST 31, AND PROVISION CALLED FOR IN THE LAST SENTENCE (TMT HAS NO AUTHORITY ON FINDING ALTERNATIVE WATER). NMFS HAS PROBLEM WITH THE 31 AUGUST DATE (PLANNING DATE IN THE BIOP). �

The purpose of the TMT is to provide recommendations on the flow objectives called for in the BiOp. However, in-season adjustments will be made if and when allowed in the BiOp based on real-time conditions. Some examples of cases and conditions where the TMT was explicitly given in-season flexibility included the following:�

reservoir draft for flood control (page 95)

additional storage water release from Brownlee operation, (page 101)

flood control shift (page 101)

summer reservoir drafts (page 102)

actual start/end dates of flow augmentation season (page 103)

spill at collector projects (page 105)

V. Total Dissolved Gas Management�

Normal operations and others that are required by research, construction, unit maintenance and services, etc. at COE and Reclamation projects will be managed to avoid causing total dissolved gas (TDG) saturation levels above state standards to the extent feasible. Any request for additional voluntary spill above and beyond that required in the BiOp or by Court orders and the Federal Energy Regulatory Commission should contain appropriate justification, prediction of the spill impact(s) and any necessary modifications from the States if the requested spill is projected to exceed the standards currently in place. The above does not apply to involuntary spill that is the result of flood control operations, high flows that exceed powerhouse capacities, forced outages, emergency conditions, overgeneration spill, or circumstances when the alternative of not spilling presents unacceptably high safety risks to the structural integrity of the projects.�

When involuntary spill is anticipated at several or all projects in the hydropower system, a spill priority list will be developed and implemented (see Appendix 1). The spill priority list will specify the order in which the projects should spill and the allowable spill caps at each of those projects. The overall objective is to avoid creating excessive high dissolved gas levels in areas where sensitive aquatic organisms, particularly ESA-listed species or their redds are present. In general, projects that show the least propensity to creating high TDG levels will be given first consideration. If necessary, projects in the Willamette River and projects outside the fish migration corridor may also be placed on the spill priority list and requested to spill within appropriate TDG state standards to help achieve the stated objective. �

Other TDG management measures to be considered include but are not limited to the following:��

storing spill-causing runoff at upstream reservoir(s) whenever possible;

adjusting the schedule of reservoir drafts;

minimizing the number of nonfunctioning turbine units;

distributing the spill over longer hours;

spreading spill to other projects;

operating turbines outside the 1% peak efficiency flow range;

changing spillway gate settings and/or spill patterns, 

operating mainstem pools to the optimum flip-lip design criteria,

avoiding voluntary spill that produces excess TDG during fish passage periods;

revising or rescheduling activities to occur during low flow periods;

curtailing spill at selected dams to provide temporary relief; 

operating lower Snake River reservoirs (above MOP) and John Day; and

use of groundwater to minimize the need for spill

MONTANA OBJECTED TO PUTTING HUNGRY HORSE ON THE SPILL PRIORITY LIST. BOR IS EXAMINING THE USE OF HGH ON THAT LIST.

The COE and Reclamation will continue to monitor dissolved gas in the forebay and tailwater areas of all their mainstem Columbia and Snake Rivers projects and make them available to all interested parties through the TMT homepage. Other dams where spill is frequently scheduled will also be monitored. The plan of action for TDG monitoring is provided as an appendix to the Corps Fish Passage Plan. Winter monitoring may also be implemented below selected projects to establish baseline data. The COE will continue to develop and test regional dissolved gas abatement strategies and monitor their effects on the ecosystem in the framework of overall water resources management. �

To the extent feasible, spill will be adjusted to maintain TDG within the State standards. A spill priority list will be developed and implemented,. based on relevant information including real-time and predicted TDG, flow, biological monitoring, and fish movement. Given the high spring runoff forecast for 1997, there is high potential for high involuntary spill this year, leaving limited opportunity for management options in May and June. Although the concept of seasonal trade-off has been agreed to in May 1996 by Oregon and Washington Departments of Environmental Quality at a meeting held in EPA's Portland Office, there currently is no well-established mechanism in place nor fully tested criteria to support sound decisions on impacts to listed species with TDG levels in the 120% - 125% range now versus exposure at significantly higher levels later. The additional flexibility afforded by this trade-off option will be fully explored with assistance from the Dissolved Gas Team (DGT). OREGON AND CRITFC OPPOSED THE HIGHLIGHTED SENTENCES. COE AND NMFS AGREED THESE SENTENCES REPRESENT A CORRECT CHARACTERIZATION OF THE MAY 1996 MEETING. THIS CONCEPT IS BEING EXPLORED AT DGT. BOR ALSO AGREED THESE SENTENCES SHOULD BE RETAINED. The DGT will also be asked to explore other tools available to the TMT for TDG reduction across the season. In the meantime, TDG reduction will continue to be primarily limited to short-term flow storage and release strategies, implementation of spill priority lists and other measures already mentioned above where and when applicable. The detailed TDG Management Plan for 1997 is attached as Appendix 1. �

VI. Transportation�

Transportation of fish will be based on the Biological Opinion and recommendations from the Salmon Managers will be given to the TMT. MONTANA IS CONCERNED THAT THIS SECTION CONTAINS NO CRITERIA FOR MAKING CHANGES TO TRANSPORTATION. �

VII. Operations for Research and Other Activities�

Project operations planned in conjunction with the activities listed below will be discussed and coordinated at the weekly TMT meetings as needed. In general, conduct of research at mainstem projects will be subordinate to the higher priority of ensuring the best possible downstream passage conditions for listed species. Details of project operations for fishery purposes at Corps projects are provided in the COE's Fish Passage Plan. Special operations with potential impact to project performance are listed in Table 4 and described in detail in Appendix 3. Implementation details may need to be worked on a case-by-case basis, based on specific river operation requirements for the specific activity and real-time river conditions.�

Table 4. Anticipated Special Operations for Fishery Research and Other Activities�
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Project�Activity�Operational Requirements�Start/End Date�������Bonneville�Spring Creek Hatchery Release�Day/night Spill�4/13 - 4/23��Bonneville�Hydroacoustic Evaluation�Unit outages to repair transducers�4/1 - 7/31��Bonneville�FGE Evaluation�Unit outages to change transducer locations�4/15 - 7/31��Bonneville�PIT Tag Detection Facilities�Operational adjustments �4/1 - 12/15��Bonneville�Radio Tracking of Squawfish�Sluiceway/sluice chute outages�4/1 - 7/15��Bonneville�Spill Test�Spill adjustments�2/17 - 2/21��The Dalles�Spill Efficiency Test�Spill adjustments�4/28 - 7/14��The Dalles �Blocked Trashrack Evaluation�Unit outages to install/remove blocks�4/8 - 4/25��The Dalles �Hydroacoustic Evaluation�Unit outages to repair transducers�3/17 - 8/1��The Dalles �Spillway Survival Study�Spill bay outages�3/31 - 4/20��John Day�Spillway Deflector Construction�Spill restrictions; inwater work�Through 4/30

9/1 - 4/30/98��John Day�Surface Bypass Collector Study�Spill adjustments�5/5 - 7/12��John Day�Hydroacoustic Evaluation�Unit outages to repair transducers�3/17 - 7/12��John Day�Adult Attraction Spill Study�Spill adjustments�7/14 - 10/31��John Day�Evaluation of Hydraulic Sills�Operational changes in fish ladders�8/1 - 11/30��McNary�North Shore Fish Ladder�Ladder out of service�Through 3/15��McNary�Spill Test�Spill adjustments�2/3 - 2/7��McNary�VBS Evaluation�Short-term unit outages�4/24 - 7/31��McNary�Gatewell Debris Testing�Unit outages to change VBSs�x��McNary�Spill Gate Repairs�Two gates at a time out of service�7/15 - 12/15��Ice Harbor�Spillway Deflector Construction�Spill restrictions�Through 3/1

9/1 - 3/1/98��Ice Harbor�Spill Test�Spill adjustments�3/29 - 3/30��Ice Harbor�Hydroacoustic Evaluation�Unit outages to repair transducers�4/13 - 8/31��L. Monumental�Evaluate Adult Spill Patterns�Spill adjustments�4/1 - 6/30��Little Goose�Spill Test�Spill adjustments�4/1 - 6/20��Little Goose�Survival Study�Spill adjustments; spillbay outages�4/1 - 6/4��Little Goose�Spillway Survival Study�Spill adjustments�4/1 - 4/14��Little Goose�Hydroacoustic Evaluation�Unit outages to repair transducers�4/13 - 6/20��Little Goose�Evaluate Adult Spill Patterns�Spill adjustments�4/1 - 6/30��Lower Granite�Surf. Bypass Collector Mod. �Unit outages�Through 3/30��Lower Granite�Spill Test�Spill adjustments�4/1 - 6/20��Lower Granite�Surf. Bypass Collector Opns. �Spill adjustments�4/1 - 10/31��Lower Granite�Hydroacoustic Evaluation�Unit/spillbay outages to repair transducers�4/13 - 8/16��Lower Granite�Radio Tagging Study�Unit/spillbay outages to repair transducers/antennas�4/14 - 8/16��Lower Granite�Fish Condition Evaluation�Spill adjustments, spillbay outages�4/1 - 4/13��VIII. Spring Operations (April-June) �

The FCRPS will be operated to achieve the BiOp seasonal flow objectives at Lower Granite and McNary (see Table 5) within the water allocation priorities mentioned above. Although the BiOp flow objectives are expressed as seasonal, all reasonable effort will be made to meet the flow objectives on a shorter duration if possible, using available water supplies, while shaping flow augmentation to the fish migration, provided that the use of water to meet a flow on a short duration does not jeopardize meeting the seasonal objectives. [OREGON: "Although the BiOp flow objectives are expressed as seasonal, all reasonable effort will be made to meet the flow objectives throughout the migrations using available water supplies and shaping flows in a manner that optimizes benefits to the listed salmon species". MONTANA OBJECTED TO THE HIGHLIGHTED LANGUAGE BECAUSE IT IMPLIES SOMETHING SHORTER THAN A SEASONAL FLOW OBJECTIVE. NMFS AGREED WITH THE ORIGINAL LANGUAGE]. After flow augmentation begins and continuing through the juvenile migration season, McNary's average daily outflow on weekends will be managed to be no less than 80% of the week's average weekday outflow to minimize daily fluctuations. �

Provision of seasonal flow averages will also take into account an average natural hydrograph over the season (see Table 13), maintaining the same spring total runoff as forecasted. The reconstituted natural hydrograph may be used as a guide to define operation in-season. �

Table 5. Biological Opinion's Spring Flow Objectives

(based on January water supply forecasts) �
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Periods �Snake River at Lower Granite�Snake River at Lower Granite �Columbia River at McNary Dam�Columbia River at McNary Dam���Periods �Flows �Periods �Flows��Spring �4/10-6/20 �85-100 kcfs�4/20-6/30 �220-260 kcfs��Spring 1997 �4/10-6/20 �100 kcfs �4/20-6/30 �260 kcfs��The spring flow objective at Lower Granite is based on the April final volume runoff forecast (modified in-season with the final May forecast) and using the sliding scale provided in the BiOp. In 1997, based on the current (March final) April-July runoff forecast of 32.6 maf at Lower Granite (which is greater than 20 maf), the average spring flow objective will be 100 kcfs. It is expected that the April final volume forecast, used as a basis in the BiOp, will confirm this seasonal flow objective. �

The spring flow objective at McNary is based on the January-July volume runoff forecast for The Dalles and another sliding scale provided in the BiOp. In 1997, based on the January-July runoff forecast of 142.0 maf at The Dalles (which is greater than 105 maf), the average spring flow objective will be at 260 kcfs. After flow augmentation begins, McNary's average daily outflow on weekends will be managed to be no less than 80% of the week's average weekday outflow to minimize daily fluctuations. No such restriction exists outside the main juvenile migration season. �

The COE and Reclamation will inform the TMT regarding expected Brownlee operation given flood control requirements and upper Snake releases. [OREGON: "THE BIOP REQUIREMENT FOR BROWNLEE IN THE SPRING IS TO DRAFT 110 KAF IN MAY (NO REFILL IN MAY, PASS INFLOW) AND TO REACH FULL POOL ON JUNE 30." NMFS WILL PROVIDE AN INTERPRETATION OF THE BIOP PROVISION ON THIS ITEM]. The BiOp states that, if necessary to meet the flow objectives at Lower Granite, Idaho Power Company may be requested to draft Brownlee Reservoir to "elevation 2069 feet during May, no refill, pass inflow; draft to elevation 2067 in July…" (page 101). �

The lower Snake River reservoirs will be operated within one foot of the minimum operating pool (MOP) range from April 10 until adult fall chinook salmon begin entering the lower Snake River (late August). The operating ranges are shown in Table 6. ��

Table 6. Lower Snake River Reservoirs Operating Ranges�
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Reservoirs�MOP�Normal Operating Range��Lower Granite�733 - 734�733 - 738��Little Goose�633 - 634�633 - 638��Lower Monumental�537 - 538�537 - 540��Ice Harbor�437 - 438�437 - 440��Slight changes to these operating ranges may be adopted because of dredging, navigation, adult passage, and other requirements. At the time of this writing, the following requirements are anticipated (see Table 7):�

Table 7. Expected Lower Snake River Operating Ranges in 1997

(TO BE UPDATED)
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Projects�1997 Operating Range��Lower Granite�734 - 735 ��Little Goose���Lower Monumental�x��Ice Harbor�438 - 439��MOP draft and refill operations will be determined by TMT and done in a manner that provides fish benefits, while avoiding exceedence of state TDG standards, if possible. This will be accomplished through proper timing of the draft at each individual reservoir, proper sequencing of the operation, and controlling the draft rate. Detailed draft operation will be discussed in-season.�

The COE will operate John Day pool between elevation 262.5 feet (5.5 feet above minimum operating pool) and 264.0 feet from May 1 until August 31. This elevation range will be maintained for as long as possible without impacting irrigators around the reservoir. The pool will be raised as needed to ensure that irrigators are not adversely affected. Use of the John Day pool to help in controlling TDG conditions downstream from the project will also be considered. UPDATE ON SHORT-TERM DRAFT FOR FLOOD CONTROL.�

During the juvenile spring/summer chinook migration season (April 10 - June 20 in the Snake River and April 20 - June 30 in the Columbia River), the Corps will spill at all projects, including collector projects, in an attempt to achieve the BiOp's fish passage efficiency (FPE) target of 80%. The percent spill needed to achieve that target is provided in Table 8, as spelled out in the BiOp. Spill periods are 24 hours at Ice Harbor, The Dalles and Bonneville Dams, and 1800 - 0600 at all other projects. Spill-for-fish-passage will be subjected to the state standards for TDG as determined by the spill caps. Spill caps for the 120% TDG level and working values of fish passage efficiency (FGE) used for spring migrants are also listed in Table 8. �

Table 8. Spill to Achieve 80% FPE, Spill Caps for 120% TDG, and FGE (Spring)�
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Projects�LWG�LGS�LMN�IHR�MCN�JDA�TDA�BON*��%Spill�80�80�81�27�50�33�64�100 (*)��Spill Cap, kcfs�45�50�40�25**�120�55**�300�120��FGE�0.70�0.70�0.67�0.73�0.70�0.72�0.43�0.37/0.58��NOTES:

(*) An 80% FPE level is not obtainable at Bonneville Dam given a daytime spill cap of 75 kcfs and the current low fish guidance efficiency levels. The 75 kcfs daytime spill cap in conjunction with the nighttime spill limit of 100% limits obtainable spring FPE to 74%.�

(**) Does not reflect improvement due to new deflectors installation. In-season adjustments will be made based on actual TDG levels measured below the respective projects.�

It is anticipated that the states will grant the same standards waivers as in 1996, i.e. 120% TDG in the tailrace, 115% in the forebay of the next downstream dam, and a maximum of 125% for no more than 2 hours. As of 10 March 1997, an interim waiver has been granted by Oregon for the 13-23 March (Spring Creek Hatchery release) and 1-18 April 1997 periods, and by Washington for the 28 February-31 August 1997 period.�

To minimize high TDG conditions throughout the system, a spill priority list will be developed and implemented. The list shown in Appendix 1 will be reviewed by the DGT prior to its use. It will then be updated as needed based on real-time as well as predicted TDG data and fish movement and biological conditions. �

The BiOp requires that during any week in which unregulated weekly average flows at Lower Granite Dam are projected to be less than 100 kcfs, no spill [for-fish-passage] shall occur at Lower Granite Dam; during any week in which unregulated weekly average flows at Lower Granite Dam are projected to be less than 85 kcfs, no spill shall occur at Lower Granite, Little Goose, and Lower Monumental dams, unless the TMT recommends that spill occur. By contrast, the spill for-fish-passage at Ice Harbor will not be subject to any flow threshold. �

The BiOp also states that the best condition for an evaluation of the effects and efficacy of spill to improve in river survival would be for a single spill regime to prevail throughout the spring migration season. Therefore, the TMT may recommend that spill occur under certain conditions, including when the number of fish arriving at the projects are significant and when the flows are expected to reach trigger levels during most of the spring season. For 1997, flows are projected to be over 100 Kcfs most of the spring; therefore it is likely that spill will occur at all four lower Snake River projects during that period. �

IX. Summer Operations (July-August) �

The FCRPS will be operated to achieve the BiOp seasonal flow objectives at Lower Granite and McNary (see Table 9) within the water allocation priorities described above and within the reservoir draft limits provided below. [OREGON: "Although the BiOp flow objectives are expressed as seasonal, all reasonable effort will be made to meet the flow objectives throughout the migrations using available water supplies and shaping flows in a manner that optimizes benefits to the listed salmon species". MONTANA OBJECTED TO THE HIGHLIGHTED LANGUAGE BECAUSE IT IMPLIES SOMETHING SHORTER THAN A SEASONAL FLOW OBJECTIVE. In this context, the FCRPS refers to "the 14 [federal] dams and reservoirs, all of which were constructed between 1938 and 1975" in the Columbia River Basin (page 33). MONTANA BELIEVES THE FCRPS SHOULD ALSO INCLUDE ALL OTHER FEDERAL PROJECTS AS WELL. The dates indicated are for planning purposes and the flow objectives are seasonal average goals (page 103). Actual timing of flow augmentation will be determined in-season by the TMT. �

Table 9. Biological Opinion's Summer Flow Objectives�
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�Snake River at LWG�Snake River at LWG�Columbia River at at MCNry�Columbia River at MCN���Dates�Flows�Dates�Flows��Summer �6/21-8/31 �55 kcfs(*)�7/1-8/31�200 kcfs��������(*) To be confirmed by the final May forecast�

The goal of the BiOp is for Grand Coulee, Libby, Hungry Horse and Dworshak to be full on 30 June, while acknowledging that this may not be feasible under all water conditions (page 96).�

The summer flow objective at Lower Granite uses the BiOp's sliding scale based on the April-July runoff forecast for Lower Granite. The 1997 average summer flow objective is 55 kcfs at Lower Granite based on the April-July runoff forecast of 32.6 maf (March final forecast). It is expected that this flow objective will be confirmed by the final May forecast for the April-July runoff at Lower Granite. In the lower Columbia River, although the best biological information supports 200 kcfs as providing reduced mortality benefits for subyearling chinook salmon, decreased numbers of actively migrating fish during late August with respect to the total annual run may dictate that shaping of available water may be preferable during other times of the juvenile migration, or limited in order to reduce impacts upon resident fish. Any decision on potential change in the level of the base flow will be made in season, based on real-time conditions. OREGON RECOMMENDED THE HIGHLIGHTED SENTENCES BE DELETED. THEY DID NOT SUPPORT PROPOSALS TO RE-ALLOCATE SUMMER VOLUMES IDENTIFIED IN THE BIOP, NOR TO CURTAIL DRAFTING OF RESERVOIRS TO THE BIOP LIMITS BASED ON RESIDENT FISH CONCERNS. ALL OTHER PARTIES (EXCEPT CRITFC) FELT THESE SENTENCES ONLY ALLOW SHAPING FLOWS IN THE SUMMER; THEY RECOMMENDED THE SENTENCES BE MAINTAINED. MONTANA OBJECTED TO OREGON'S RECOMMENDATION. �

Draft limits are placed on reservoirs to ensure that operations for anadromous fish do not place at risk other portions of the Columbia Basin ecosystem and the resident fish and wildlife that rely on the reservoirs (see Table 10). Libby may be drafted to a deeper elevation to provide flows for sturgeon spawning or to meet flow objectives in low flow years in accordance with the BiOp (page 102). The Libby draft for sturgeon, however, does not affect the summer draft limits. According to the state of Montana, the summer reservoir draft limits shown below for Libby and Hungry Horse are not sufficient to adequately protect the native species and other imported resources at these projects and in the river reaches below them .The Confederated Salish and Kootenai Tribes have reached the same conclusion. Preliminary indications are that the Independent Scientific Advisory Board (ASAB) may also recognize harm from the summer draft operation. �

Table 10. BiOp's Interim Summer Reservoir Draft Limits (in feet) Through August 31�
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Grand Coulee�Libby �Hungry Horse �Dworshak ��1280�2439�3540�1520��In 1995 and 1996, the Libby-Arrow swap has been executed, which made it possible for Libby to stay full many more weeks into the summer. The potential for repeating this beneficial, volume neutral operation will be reexamined in 1997, subject to concurrence from Canada. The exchange, if it occurs, will be fully documented. OREGON FELT THAT THE SWAP THOUGH DID NOT PROVIDE THE REMAINING VOLUME LEFT IN LIBBY RESERVOIR IN 1995 AND 1996 AS CALLED FOR IN THE BIOP BY 31 AUGUST. BPA AND THE COE RECOGNIZED THIS WAS NOT THE INTENT OF THE SWAP, WHICH WAS TO PROVIDE VOLUME FOR VOLUME EXCHANGE BETWEEN LIBBY AND ARROW. �

In 1997, because of the high runoff forecasts, reservoirs refill may have to be achieved later than June 30. This may be needed to avoid spill at storage reservoirs in later periods when inflows are projected to be exceeding powerhouse capacities, causing dissolved gas levels greater than the state standards. Refill later than June 30 is contingent on meeting flow objectives while refilling. Also, as was the case in 1996, reservoir releases to draft limits may not start until after July. These potential operations will be discussed in more detail at the TMT when the required supporting information is available. �

Reclamation will endeavor to provide 427 kaf of flow augmentation water from its projects above Brownlee Reservoir in 1997. This water will be provided from uncontracted storage, rental water, and power head storage (if necessary). Delivery will be based on TMT recommendations, ability to shape that delivery, and other limiting factors; and is very likely to occur in the early July through August period. Several other state and federal agencies are also trying to find additional water from the upper Snake River watershed. Through these efforts, water has already been secured by Reclamation from Skyline Farms in the amount of 17.5 kaf. Oregon and Reclamation are negotiating with irrigators to secure water from Owyhee Reservoir for use in 1997. This water will be part of the 427 kaf. Idaho Power Company will provide 137 kaf in July and 100 kaf in August or September as requested by the TMT to meet Snake River summer flow objectives. This volume from Idaho Power reservoirs is in addition to the 427 kaf from the upper Snake. �

Flow regulation at Dworshak will be dependent on grouting repair, which will have an impact on lower Snake River flows. This operation has been modeled in the 60-year flow projection model runs performed by the COE's Power Branch. Starting from full on July 4, Dworshak will be drafted to elevation 1530 feet by August 15 and to elevation 1500 feet no later than September 15. The pool will be maintained at elevation 1500 feet through December 15. A critical element of the flow regulation is the waiver for TDG to be obtained from the state of Idaho. The model study assumed a project outflow limit of 14 kcfs (no waiver). Depending on the actual runoff conditions, higher Dworshak releases than 14 kcfs may be necessary. NMFS had applied for a waiver from the state of Idaho for 120% TDG to allow outflow from Dworshak to be increased up to 22 kcfs.�

During the fall chinook migration season (June 21 to August 31 in the Snake River and July 1 to August 31 in the Columbia River) the COE will spill at all non-collector projects to achieve a fish passage efficiency goal of 80%. Spill periods are 24 hours at Ice Harbor, The Dalles and Bonneville Dams, and 1800 - 0600 at all other projects. The following proportions of flow have been calculated to achieve the desired 80% FPE during the summer (see Table 11); they are subject to changes based on better fish guidance information. Spill caps for the 120% TDG level and working values of fish guidance efficiency (FGE) used for summer migrants are also listed in Table 11. Spill for-fish-passage will be subjected to the state standards for TDG as determined by the spill caps to be adjusted in-season based on actual TDG readings. Pursuant to the BiOp, spill is not provided at collector projects (Lower Granite, Little Goose, Lower Monumental and McNary) during the summer.�

As called for in the BiOp (pages 100-101), BPA and the COE will continue attempting to expand current arrangements for storage in Canadian reservoirs to allow additional storage for fish flow enhancement, above the current approximate 1 maf realized in current operational agreements. This storage would be negotiated with the same principle of the current storage agreement, which is to meet U.S. and Canadian non-power objectives in a revenue-neutral manner and on a mutually agreeable basis.�

Table 11. Spill Percent to Achieve 80% FPE, Spill Caps for 120% TDG , and FGE (Summer)�
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Projects�LWG�LGS�LMN�IHR�MCN�JDA�TDA�BON��Percent Spill (%)�0�0�0�70�0�86�64�100(*)��Spill Cap, kcfs�45�50�40�25**�120�55**�300�120��FGE (summer)�0.50�0.25�0.31�0.33�0.47�0.26�0.43�0.11/0.28��NOTES:

(*) As mentioned earlier, an 80% FPE level is not obtainable at Bonneville Dam given a daytime spill cap of 75 kcfs and the current low fish guidance efficiency levels. The 75 kcfs daytime spill cap in conjunction with the nighttime spill limit of 100% limits obtainable spring FPE to 74%. This spill cap limits obtainable summer FPE at Bonneville to 59% when nighttime spill is 100% and if there is no limitation on TDG levels. The spill levels listed above that are necessary to achieve an 80% FPE may be limited by the 115/120 % TDG standards. �

(**) Does not reflect improvement due to new deflectors installation. In-season adjustments based on actual TDG levels will be made.�

X. Water Temperature Control�

The TMT recognizes that water temperature is important to the survival of fish and other aquatic life forms, and will make every effort to meet the state water temperature standards insofar as is physically possible. Because water temperatures are affected by many factors beyond TMT control, a broader approach to resolving or minimizing water temperature problems in the mainstem is needed, involving other state, federal and tribal parties having responsibilities in this arena. HIGHLIGHTED LANGUAGE HAS NOT BEEN FULLY ENDORSED BY ALL TMT MEMBERS PRESENT, but THIS IS NOT AN ISSUE RAISED TO THE IT.

Real-time information will be used to time summer drafts of cold water from Dworshak in an attempt to lower water temperatures in the lower Snake River. This will be accomplished in close coordination with the US Fish and Wildlife Service to ensure that the water temperature requirements of the Dworshak National Fish Hatchery are taken into account. Also, water temperature requirements associated with rearing conditions in the Clearwater River will be considered in cooperation with the Nez Perce Tribe. In the past, a release temperature of about 50 degrees F has been found acceptable by all parties. Unless otherwise agreed to by USFW and the Nez Perce, use of a similar water temperature level is anticipated for 1997. �

In addition, the following measures recommended by the EPA will be considered for possible implementation in 1997: �

Measures to Decrease Water Temperatures

Release of cool water from Dworshak Reservoir

Use additional adult fishway pumps to moderate fishway temperature�

Measures to Link Temperature Standard to Fish Collection

Eliminate fish handling, reduce stress at all fish collection facilities when temperatures exceed 68 degrees F

Reduce barging and transportation

Increase spill of juveniles over mainstem dams

Provide additional fish passage facilities

THE MATERIAL HIGHLIGHTED ABOVE (PROVIDED BY EPA AND SUPPORTED BY CRITFC) INCLUDES ITEMS ALREADY HANDLED BY OTHER WORK GROUPS (E.G. SCT). SOME OF THESE MEASURES DO NOT COOL WATER TEMPERATURE. MOST PARTIES SUGGESTED THAT IT BE DELETED. �

Monitoring Needs

Real-time temperature monitoring in the lower Snake 

Extend temperature monitoring in the lower Columbia and adult fishways�

XI. Outlook for Meeting Flow Objectives in 1997�

A monthly flow computer simulation was made by the COE's Power Branch based on the 1997 runoff forecasts at Lower Granite and The Dalles shaped after the 1929-1987 monthly regulated flow data. The analysis produced a wide range of flow conditions as a result of meeting the necessary system requirements for flood control, power, special operations (e.g. sturgeon flows and the Dworshak grouting), and the BiOp's seasonal flow objectives. As shown below (Table 12), both 1997 spring and summer average flows are expected to be in excess of the BiOp flow objectives at both Lower Granite and McNary.�

Table 12. Prognostics for Meeting 1997 Seasonal Flow Objectives

(based on 1929-1987 monthly simulation) �
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Periods:�4/10-6/20�6/21-8/31��Lower Granite����Seasonal Flow Objective, kcfs�100�55��Projected Ave.Outflow, kcfs�155�71��Objective Met�yes�yes������McNary����Seasonal Flow Objective, kcfs�260*�200* ��Projected Ave.Outflow, kcfs�376*�204*��Meet Objective?�yes�yes��(*) Applicable periods for McNary: spring 4/20-6/30, summer: 7/1-8/31��

Note that the prognostics provided above came from a planning study which was not based on mimicking the reconstituted natural hydrograph as a prime objective. In general, meeting both a natural hydrograph and the BiOp seasonal flow objectives could present conflicts. For reference purposes, the average natural hydrograph with the same seasonal runoff volume as forecasted is defined in Table 13 and plotted on Figure 1. �

Table 13. Equivalent Average Natural Hydrograph with same runoff as 1997 forecast (kcfs) (used for reference only)�
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Week ending�LWG (50% summary hydrograph)�MCN (50% summary hydrograph)�LWG1997 �MCN1997��APR07�68�180�105�320��APR14�72�190�111�338��APR21�78�195�120�346��APR28�88�210�135�373��MAY05�98�230�151�409��MAY12�102�240�157�426��MAY19�107�245�164�435��MAY26�122�270�188�480��JUN02�128�280�197�497��JUN09�132�280�203�497��JUN16�124�276�191�490��JUN23�110�270�169�480��JUN30�93�250�143�444��JUL07�78�230�120�409��JUL14�60�202�92�359��JUL21�43�180�66�320��JUL28�33�164�51�291��AUG04�30�150�46�266��AUG11�27�145�42�258��AUG18�23�128�35�227��AUG25�23�124�35�220��AUG31�23�122�35�217��SEP07�28�120�43�213��SEP14�31�118�48�210��SEP21�33�110�51�195��SEP28�32�109�49�194��SEP30�30�108�46�192��������APR-JUL�21467 kaf�54834 kaf�33000 kaf(*)�97409 kaf��APR-SEP�24813 kaf�69763 kaf�38144 kaf�123930 kaf(**)��(*) Official runoff forecast for Apr-Jul at Lower Granite

(**) Apr-Sep. runoff forecast at The Dalles minus Deschutes, John Day and Umatilla Rivers�
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Meeting the summer flow objectives of 55 kcfs at Lower Granite and 200 kcfs at McNary on a seasonal basis as called for in the BiOp appears almost certain. However, even for a large runoff year like 1997, meeting the same flow objectives on shorter periods (two weeks or a month) through the end of August does not appear feasible (see Table 14). Part of the reason is the fact that the BiOp flow objectives are based on biological requirements, not on present August weekly flow conditions. Because of this limitation and conflicting goals, the TMT's first priority will be to meet the seasonal flow objectives on a weekly basis for as long as possible.�

Table 14. Prognostics for Meeting 1997 Seasonal Flow Objectives on Shorter Periods 

(based on 1929-1987 monthly simulation, February 13 run)�
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Periods:�1-15 April�16-30 April�1-31 May�1-30 June�1-31 July�1-15 Aug�16-31 Aug��Lower Granite���������Seasonal Flow Obj., kcfs�100�100�100�100/55�55�55�55��60-yr Ave. Outflow, kcfs�126�155�170�163�74�54�43��# of Years Flow Not Met�13�4�0�5�3�27�55��% of Years Flow Not Met �22�7�0�8�5�45�92�����������McNary���������Seasonal Flow Obj., kcfs��260�260�260/200�200�200�200��60-yr Ave. Outflow, kcfs��311�375�417�259�237�181��# of Years Flow Not Met��14�0�0�6�11�47��% of Years Flow Not Met��23�0�0�10�18�78��Note: flows used in the count for the June period were 110 and 260 kcfs at LWG and MCN respectively (no allowance possible for the dual target because of the time period).�

XII. Other TMT-related Items�

Operation of Snake River Pools at Minimum Operating Pool (MOP). Excursion from the MOP operating range may be allowed in special cases as agreed to by TMT. These cases include attempts to control high TDG levels in a measurable way, to provide obligatory channel depths for waterborne navigation, or to generally control flows downstream for specific purposes (studies, emergencies, etc.). �

Operation of Turbines Outside of 1% of Peak Efficiency. This requirement is applicable to the Snake River Projects March 15-November 30 period and March 15-October 31 for the Columbia. If agreed to by the TMT, temporary excursion may be allowed to increase fish collection in emergency situations, or to control spill in order to manage TDG. Legitimate cases defined in the BPA's System Load Shaping Guidelines enable operating turbines outside peak efficiency. These guidelines are included as Appendix 3. �

Biological Monitoring. Biological monitoring data on fish movement and fish conditions collected by the fishery agencies and others will be used in TMT decision-making. Biological monitoring data are currently reported on the Fish Passage Center's homepage (see below).�

Relationship to Other Listed and non-listed Species. The focus of the TMT is on implementation of the FCRPS Biological Opinion while considering the provisions of and effects on the Northwest Power Planning Council's Fish and Wildlife Program, the USFWS Biological Opinions on Kootenai River white sturgeon and Snake River snails, state and tribal plans and programs, and other relevant operational requirements [OREGON]. This previous language focuses on a priority for the salmon BiOp. The issue is the priority of each individual BiOp, and BiOp versus other plans; how does TMT address all BiOps? [COE, BPA, USFWS, NMFS, BOR]. BOR and Montana want clarification on the word "considering". 

Every effort will be made to avoid direct negative impacts to other listed and non-listed species in the Northwest. This includes impacts to the bald eagle, Snake River snails and lanx, Kootenai River white sturgeon, and mid-Columbia and other Idaho, Oregon, Washington ESA-candidate stocks. Reservoir drafting can impact the bald eagle food chain, notably at Lake Roosevelt, Jackson Lake, Cascade Reservoir, and Libby and Hungry Horse and downstream river reaches below those two projects. Moderate and steady summer flows in the Snake River below Milner Dam have been identified in the Fish and Wildlife Service's biological opinion as important to snail survival. Very slow rampdown of flows is requested to avoid stranding. The Biological Opinion for sturgeon and snails will be honored. �

In each case, TMT will endeavor to simultaneously meet the requirements of all listed species through careful timing of river flows. The USFWS will be consulted and requested to provide an update on the status of the Bull Trout listing process so that the TMT can determine if this may be a factor in the 1997 operations season. As stated earlier, ESA-listed fish species will have priority in considering operations, but requirement of non-listed anadromous and resident fish will also be taken into consideration to the extent feasible. �

Scheduled Outages. The operating agencies will make every effort to publicize scheduled equipment outages as far in advance as possible, stay on published schedules, and work cooperatively to adjust to unforeseen problems that can and do occur. �

Additional Water Acquisitions/Purchases.. At this time, given the prospect of high runoff, Reclamation has no plan to purchase additional upper Snake water to meet lower Snake 1997 summer flow targets. �

Canadian Operation - BPA, COE, and B.C. Hydro will continue to explore ways to shape flow releases from Canada that are revenue neutral and meet needs on both side of the border.�

Emergency Protocols. Protocols for use during emergencies situations are attached as Appendix 2 to this Water Management Plan.�

Information Posted on the TMT Internet Home Page. The address of this homepage is: http://www.npd-wc.usace.army.mil/TMT/welcome.html. The information listed below will be processed into database files and graphic or tabular displays and placed on the Corps' TMT Internet pages. �

- TMT Meeting Agendas and Notes

- Biological Opinion Requirements-

- TMT Guidelines

- 1997 Water Management Plan

- 1997 TDG Management Plan

- Emergency Protocols

- Current Spill Priority List

- Miscellaneous Review Material 

- NWS Water Supply Forecast

- Weekly Project Operations 

- Water Control Data (flow, spill, TDG, etc.) 

- NPD Generation Status

- Biological Data

- Run size projections, number of fish passed and projected mortality

- Other information and data useful for in-season management

- Proposals and comments �

The Fish Passage Center has a homepage (http://www.teleport.com/`fpc/) with related information as shown below:�

Biological Data

- Juvenile salmon and steelhead cumulative passage index graphs

- Juvenile salmon and steelhead cumulative passage index tables

- Hatchery release schedules

- Smolt transportation summary tables

- Gas bubble trauma tables for juvenile salmon and steelhead

- Adult salmon and steelhead ladder counts �

Physical Data

- Project flow and spill volume tables for mainstem dams

- Water temperature profiles at key storage and mainstem sites

- Dissolved gas saturation tables for mainstem dams and in-river sites�

FPC Documents and Publications

- System Operational Requests (SORs)

- FPC Weekly Reports�

Other home pages also provide pertinent information to TMT activities and are directly linked to the TMT home page maintained by the COE. The other home pages include University of Washington, Battelle, and Northwest Power Planning Council. �

XIII. Conclusions�

This Water Management Plan is developed for year-round use by the TMT in planning operations for management of the Columbia River Basin fish resources. The highest priority for the TMT remains the care of ESA-listed anadromous species. The TMT will, however, make a concerted effort to reach consensus on recommending operations that accommodate other fish and wildlife needs when possible. [For example, when no measurable ESA salmon survival changes can be detected or demonstrated between two alternative operational scenarios, the TMT will choose the alternative with the lowest impact on other fish and wildlife. HIGHLIGHTED SENTENCES WERE RECOMMENDED BY MONTANA. IT HAS ALREADY DETERMINED THAT "IT IS UNREASONABLE TO EXPECT TO BE ABLE TO QUANTIFY THE BENEFITS OF EACH RECOMMENDED OPERATION IN TERMS OF ITS EFFECTS ON SURVIVAL OR ON ADULT RETURNS]. The TMT will make every effort to resolve technical disagreements expeditiously via referrals to the IT and, if necessary, final resolution at the Executive Committee level. TMT meeting minutes will incorporate written records of actions regarding alternatives considered, those that are selected, and rationale for the selection.�

If there are any questions about this document, contact Cindy Henriksen at (503) 326-3745 email Cynthia.A.Henriksen@usace.army.mil or Bolyvong Tanovan at (503) 326-3764, email Bolyvong.S.Tanovan@usace.army.mil. �
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1997 Total Dissolved Gas Management Plan

(07 February 1997)
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Emergency Protocols
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APPENDIX 3

BPA's System Load Shaping Guidelines

for Operating Turbines Outside 1% Peak Efficiency 

(as attached to the Corps' Fish Passage Plan)��


